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EXECUTIVE SUMMARY
The Eighth Annual DOE (Department of Energy) Low-Level Waste
Management Forum was held in September 1986, in Denver, Colorado, to
provide a forum for exchange of information on low-level radioactive waste
(LLW) management activities, requirements, and plans. The one hundred
ninety attendees included representatives from the DOE Nuclear Energy and
Defense Low-Level Waste Management Programs, DOE Operations Offices and
their contractors; representatives from the U.S. Nuclear Regulatory
Commission (NRC), U.S. Environmental Protection Agency (EPA), U.S.
Geological Survey, and their contractors; representatives of states and
regions responsible for development of new commercial low-level waste
disposal facilities; representatives of utilities, private contractors,
disposal facility operators, and other parties concerned with low-level
waste management issues.
Plenary sessions were held at the beginning and conclusion of the
meeting, while eight concurrent topical sessions were held during the
intervening two days. The meeting was organized by topical areas to allow
for information exchange and discussion on current and future low-level
radioactive waste management challenges. Session chairmen presentedsummaries of the discussions and conclusions resulting from their
respective sessions. Highlights of those discussions and conclusions follow.
State and Regional Progress Toward Disposal Capacity
This session focused on the development of new low-level radioactive
waste disposal capacity. Significant developments included the Southeast
Compact's selection of North Carolina as the next host state for a disposal
site; Texas' expectations of selecting a disposal site in the near future;
the Appalachian Compact development of area screening and site selection
criteria; Illinois' steps toward siting a disposal facility; Massachusetts1
development of low-level waste legislation to establish a siting process;
and New York's passage of legislation enabling development of a low-level
waste disposal site.

Conclusions drawn from the Seventh Annual Meeting identified a need
for constructive public involvement in the siting of new low-level waste
disposal facilities. Presentations and discussions at the Eighth Annual
Meeting emphasized continued public involvement as essential in the siting
process.
Providing the public with authority in planning and siting decisions
seems to be more successful in gaining public cooperation and acceptance
than offering financial incentives such as tax breaks and revenue sharing.
The consensus among meeting participants was that the public is very
concerned about health risk and environmental protection, but at present,
is less concerned about costs of disposal site development and operation.
Equally, waste generators currently seem to be more concerned with
effective waste disposal technologies than with waste disposal costs.
Participants felt that it is important to involve both public
supporters and opponents of the nuclear industry in the siting of new
low-level waste disposal facilities. Informal public meetings, as well as
formal public participation forums, may be helpful in gaining public
support of the siting process. Participants agreed that political
sensitivity and technical expertise can be successfully combined and
integrated into host state and site selections. Workshops and other
training programs for state and compact personnel and representatives of
the public and media should be expanded.
Another point stated that media presentations of nuclear issues can
have great impact on public perceptions; therefore, the media must be dealt
with genuinely and honestly to ensure accurate reporting on nuclear issues.
Discussion at this session also pointed out that Class C waste has
been and continues to be a major concern; some believe it should be a
federal responsibility.

VI

Future DOE Low-Level Waste Management
Major conclusions drawn from this session concerned the potential
implications of the Resource Conservation and Recovery Act (RCRA) on
low-level waste management, the use of a systems approach to design a
low-level waste management system, and the development of an integrated
system for the management of DOE low-level waste.
RCRA will set the standard by which all other waste management
practices, including low-level waste, will be judged and will necessitate
changes in LLW management practices, including the following:
o
o
o
o

Improved cradle-to-grave tracking systems
More emphasis on waste minimization
Reduced reliance on land disposal of untreated waste
Minimum technical requirements for disposal sites.

The systems approach to DOE LLW management considers all components of
the disposal system (waste characteristics, site characteristics, and
engineered features) to select an optimal waste treatment or disposal
alternative. The systems approach is particularly important to DOE since,
unlike commercial sites, DOE is constrained to locate disposal sites within
their existing reservation boundaries. Using the systems approach, the
Department will be able to use engineered features to reduce uncertainties
in site performance.
The Seventh Annual Meeting emphasized a need for continued exchange of
information and technology among the defense waste management community.
The Eighth Annual Meeting included presentations and discussion responding
to this need. The Ad Hoc Operating Contractors Committee is preparing 3
needs assessment resolution document addressing the low-level waste
management needs of all DOE disposal site operators.
A second focus of the presentation on a systems approach discussed the
feasibility of an integrated system for the management of DOE low-level
waste. The strategy described for development of an integrated system for
vii

the management of DOE low-level waste involves utilization of existing DOE
facilities as centralized waste treatment facilities serving the needs of
multiple sites. This system has significant potential for cost savings.
However, the participants in this session felt that more information is
needed on waste characterization, treatment capabilities, and associated
institutional issues before a determination can be made on the feasibility
of the approach. A report will be prepared during FY-87 addressing these
issues.
Performance Assessment
The problem of facility performance assessment, in particular the
question "can you determine how the site will perform in actual
conditions," was discussed; it was concluded that worst case scenarios are
not necessarily the best approach to performance assessment, and that risks
would be determined more by short-term analyses than long-term analyses.
Other papers
important element
that modeling has
be reemphasized.
models is needed;
should follow the

addressed model validation, which continues to be an
in disposal technology development; participants agreed
not been given adequate attention in the past and should
Greater uniformity in exposure assessment methods and
all sites need not use the same computer models, but they
same methodology.
Waste Characterization and Regulation

Papers in this session focused on four issues: (1) establishment of
below-regulatory-concern limits, (2) mixed waste issues, (3) the
Environmental Protection Agency regulation of naturally occurring and
accelerator-produced radioactive material (NARM), and (4) Carbon-14.
A general consensus identified the need to establish a
below-regulatory-concern value. EPA is leaning toward critical population
group doso values, of 1 mrem/yr. while DOE and NRC are proposing that a
level of no more than a few mrem/year could be justified.

vn

Classification of below-regulatory-concern low-level waste by source
rather than concentration was recommended by EPA to minimize quality
assurance costs and thereby realize the estimated cost savings over shallow
land burial of these wastes.
The mixed waste issues discussed dealt with definition and
characterization of the waste. The NRC reported on a definition of mixed
waste that has been worked out with the EPA. The first criterion is that
the waste must be low-level waste as defined in the Waste Policy Amendments
Act: the waste is not high-level waste, spent fuel, thorium/uranium mill
tailings, or transuranic (TRU). The next determination to make is whether
there are any listed hazardous wastes in the low-level waste. Finally, the
definition of mixed waste includes non-AEA (Atomic Energy Act) materials
that cause the waste to exhibit hazardous characteristics, including
ignitability, corrosivity, reactivity, and EP toxicity. The definition
does not yet have any force of regulation. Remaining concerns about
jurisdiction of mixed waste were identified as being differences between
design standards and performance objectives of RCRA and 10 CFR 61.
Resolution of regulatory differences is being pursued.
Studies at Brookhaven National Laboratory have shown that less than
10% of commercial low-level waste may be considered mixed waste based on
characterization of three primary groups of waste: low-level waste
containing (1) organic liquids, (2) chromates, or (3) lead. No estimate of
the amount of DOE mixed waste was available through this study.
EPA and' contractors have pursued studies to develop a regulatory
framework for NARM. EPA proposed to regulate low-volume
high-specific-activityj^aste with Ra-226 as the primary radionuclide in the
context of the Toxic Substance Control Act.
Low-Level Waste Information: Data and Systems
The Seventh Annual Meeting identified a need for information
management systems focused to meet the users' needs. At the Eighth Annual
Meeting, papers were presented which identified numerous LLW information

resources 1n existence at DOE, NRC, state agencies, and the private
sector. Five low-level waste management information systems were
discussed, along with a model for evaluating waste management alternatives.
Participants in this session agreed there is need for a comprehensive
centralized national registry for commercial LLW data in order to be
responsive to requests for information from Congress, members of the
public, and the states. Types of data to be contained in a national system
include waste stream characteristics, generator category, waste treatment
methods, and onsite/offsite waste management practices. Data should be
collected annually, and where available, quarterly.
Waste Treatment
The Waste Treatment session focused on existing waste treatment
technologies and experience. Many treatment technologies are relatively
well developed and now require field demonstration rather than continued
research and development. Additionally, most "easily employed" or
inexpensive treatment systems are already implemented and in use.
It is time to pursue a regional systems approach to waste treatment,
in which one treatment facility processes wastes from several other
facilities. Initial capital costs for advanced treatment systems are
prohibitive in the current climate. (This concept was also discussed in
the Future DOE Low-Level Waste Management session.)
Evaluation of specific treatment technologies must be done on a
case-specific basis, taking into consideration waste stream
characteristics, economics, and regulatory constraints.
Disposal Technology
The Disposal Technology Session addressed the question of what
constitutes an acceptable waste disposal system. The trend appears to be
away from shallow land burial (SLB) and toward engineered facilities and
improved waste forms which may effect greater confinement. One

presentation directly responded to an issue raised in the Seventh Annual
Meeting regarding the cost benefit justification for highly engineered
structures. EPA provided results of risk assessments for a number of
alternative disposal technologies demonstrating that above- or below-grade
concrete structures are superior to shallow land burial in reduction of
health hazards. An economic assessment of those technologies favored
improved shallow land burial and certain concretious structures to present
methods in terms of cost per health effect. Electric Power Research
Institute presented similar findings.
Public perception of technical advances is a major factor in
alternative technology selections. The need continues for exchange of
technical information and effective policy-making among all concerned in
the public and private sectors.
Site Closure
Presentations in this session focused on definitions of what
constitutes site closure, when closure is achieved, and how it is
verified. The Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) will have an increasing impact on the closure of
radioactive waste disposal sites, as evidenced by the impending closure of
Maxey Flats under CERCLA; site closure criteria for all LLW disposal sites
may require coordination with EPA and NRC to ensure consistency.
Meeting Evaluation
Suggestions for enhancements to the meeting were primarily
administrative and will be given consideration in planning future
meetings. Additionally, many concerns about defense and commercial issues
vital to further development of a national low-level radioactive waste
management system were expressed in a review of meeting summaries,
evaluation forms, and conclusions drawn from a committee meeting of
chairmen and technical secretaries. These issues will be a major focus of
the Ninth Annual Forum.
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LOW-LEVEL RADIOACTIVE WASTE MANAGEMENT
FIVE YEARS OF PROGRESS
A
FUTURE OF SIGNIFICANT
CHALLENGE
M. J . Barainca
U. S. Department o f Energy, Idaho Operations
ABSTRACT

This paper will present the personal perspective of M. J. Barainca as he
departs the DOE Low-Level Waste Management Program. Past accomplishments by
the low-level waste management community will be presented along with a
personal view of what challenges the future may hold for both the commercial
and DOE low-level waste management sectors.
ACCOMPLISHMENTS
Regulations
The low-level waste community has developed new regulations. The NRC
issued its low-level radioactive waste disposal regulation, 10 CFR 61, and
Branch Technical Positions to augment the rule. The Department of Energy
(DOE) revised DOE Order 5820.2 on waste management and issued guidance
documents to implement the Order. The EPA has initiated the preparation of
a low-level waste standard. Sited states have developed implementing
regulations for their disposal sites.
These regulations are all driven by the common desire not to repeat the
mistakes that led to closure of three commercial sites and Created problems
at some DOE sites around the United States.
Technology Development
Several technology concepts have been developed and implemented over
the last five years. These will be discussed in depth in the Technical
Sessions. Some of the highlights are:
(1) The greater confinement augered shaft being used at NV.
(2) The nitrate salt greater confinement facility being utilized at
Savannah River.
(3) The defense and commercial lysimeters which are providing data on
disposal site performance in arid and humid environments.
(4) Stabilization, grouting and dynamic compaction concepts which were
developed at Hanford and are being tested at ORNL, Maxey Flats
and INEL.
(5) Trench capping technology which is being tested at Los Alamos.

(6) Completion of technology handbooks to transfer information.
(7) Development of an interactive computer code for assessing the
overall low-level waste management systems.
Low-Level Waste Policy Act
The states have established several compacts; 41 out of the 52 states
and territories have formed compact regions; and four other states,
California, Texas, Ne*w York, and Massachusetts, have been pursuing single
state disposal concepts.
The Low-Level Radioactive Waste Policy Amendments Act of 1985, Public
Law 99-240, was passed by Congress, along with seven compacts. The Act
provided specific responsibilities and milestones for establishing new
disposal sites by 1993. As Dr. Coleman and Dr. Starmer have indicated in
their talks, the Federal agencies are implementing programs to be responsive
to this law.
Progress in Site Development
Colorado, California, Texas, and South Dakota initiated siting
activities; however, these activities have suffered delays for various
reasons including public opposition and geotechnical uncertainty in the case
of Colorado and South Dakota.
Communication
Communication among the participants in the Low-Level Waste Management
Program has improved. In addition to this annual meeting, the Low-Le^el
Waste Management Program sponsors workshops among the DOE site contractors
through the "Ad Hoc" Low-Level Waste Operating Contractors Committee; the
states through the Interregional Forum; and states and industry through the
Disposal Technology Coordination Committee. The National Regulatory
Commission (NRC), Environmental Protection Agency (EPA), and Department of
Energy (DOE) have also held workshops for industry, and states. Our
contractors, primarily EG&G Idaho, have participated in regional compact
meetings and public meetings hosted by states and industry.
We've seen Program priorities shifted as funding has diminished for
technology development. Yet many of the basic functions remain intact. The
Defense Program (DP) is requiring more integration among its site operators,
and greater reliance on site specific technology performed by the sites.
The Nuclear Energy Program (NE) has reorganized to be responsive to the
Low-Level Radioactive Waste Policy Amendments Act. These changes have been
made to be responsive to you the participants. You, the participants,
acting through your management and/or legislators have shaped the programs
of the Federal agencies.
The future of the Program will continue to be shaped by the collective
efforts of the individuals and organizations represented here, as well as
the many people who aren't attending this meeting.

CHALLENGES
The future will be governed by your responses to the challenge!; of
establishing new low-level waste disposal facilities, closing existin.
low-level waste facilities and public acceptance.
Public Acceptance
It appears to me that institutional problems aren't solved until
(1) the problem has an acronym, and (2) that the acronym is understood by
the public. The public does not want disposal facilities sited near their
homes. The "Not In My Backyard" has now been dignified with an acronym,
NIMBY. NIMBY is now being understood by the public. (It even came up in
the Congressional hearing process.)
The reason individuals do not want a low-level radioactive waste
disposal site near their community is the undesirable aspects of a disposal
facility, particularly the perception of risk. They are familiar with
problems at closed sites and question whether future sites can do better.
The public doesn't see any incentive for accepting disposal facilities.
We have learned that the public needs to be involved before siting
decisions are made, and that they should have a meaningful role in the
siting process. In order to do this, they must be equipped with information
they can understand. There will be conflicts and the process will only work
if the public does not oppose the siting of a waste disposal facility. Our
experts have recommended that this challenge, the siting process, be
initiated in state legislation which addresses incentives, public
involvement, and siting criteria. It will be a challenge to define this
process and include it in the siting plans before January 1988 as required
by the Low-Level Policy Act.
Regulatory Uncertainty
Regulatory uncertainty comes from several sources:
(1) The lack of final standards by the EPA.
(2) State interpretation of EPA and NRC regulations.
(3) Public acceptance of any risk.
The EPA has created some doubt by not having promulgated low-level
waste regulations. The EPA staff has said that they are not slowing the
state siting process since their regulations would be consistent with NRC
regulation 10 CFR 61. The regulation is apparently being delayed to address
below regulatory concern, mixed waste, and Naturally Occurring and
Accelerator Procured Materials. The approach to be taken at new versus old
sites and the level of detail is unclear and could impact existing
regulations. Early resolution of these uncertainties through issuance of
regulations is desired.

The public in several states have expressed their desire for low-level
radioactive waste disposal technology that represents a qualitative or
quantitative enhancement to shallow land disposal. But, this desire has not
been translated into specific objectives.
Most state organizations accept the National Regulatory Commission
performance objectives and have not indicated which elements of 10 CFR 61
need to be enhanced. It is not clear what degree of conservatism is
desired. It will be challenging for states to determine what criteria is
required for new disposal site design.
I believe that the NRC approach of requiring a 10 CFR 61 qualified site
is in the state's interest. If no guidance were provided for siting, all
the burden of selecting siting criteria would fall on the states, and site
selection decisions would be much more contentious then they already are.
Secondly, by following the NRC siting criteria, states can develop siting
plans and criteria that are relatively independent from the selection of a
disposal technology. The Nuclear Regulatory Commission has indicated that a
10 CFR 51 qualified site is required for most design concepts being
considered as enhancement to near surface disposal. This should allow
states to follow parallel paths of technology selection and site selection.
Finally, it will prevent selection of inadequate sites.
Public acceptance of risk will be enhanced by regulation; however,
other activities are also necessary to prove that regulatory criteria have
been met. Today, we live in a litigious environment and the clearer the
regulations, the greater the chances of preventing litigation.
fl
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'• Another area of uncertainty for the existing sites and closed sites ;is,
criteria for terminating active maintenance and monitoring. As new sites ?
begin using enhancements there will be increased pressure on existing sites
to adopt enhanced technology, which may impact closure plans.
There is an apparent desire to solve all regulatory issues at one time,
but this appears to be administratively impractical. The challenge is
defining the critical items for establishing the new disposal sites and
addressing modification in subsequent regulations. Concentrate on the
"critical few" and issue regulations early.
Technical Understanding of the Disposal System
Why are we now moving toward disposal concepts that "represent an
enhancement of shallow land disposal"? We are trying to enhance public
confidence in disposal technology by reducing the perceived uncertainties in
the disposal system.
Most of the public don't understand the regulations, the design
process, pathway analysis, or monitoring methodology which are used to
validate site performance.
The public doesn't have confidence in shallow land burial, particularly
in humid areas. They want tangible changes.

Most of the technical community, including the regulators, want to
understand how well we can prove that the enhancements will work over the
500 year life of the disposal facility. The Department of Energy's NE
program will be working with the NRC to resolve these questions.
The challenge will be presenting convincing arguments for allowing
additional credit for design features to resolve the source term, and to
help developers understand what are acceptable versus unacceptable site
characteristics.
There is a greater need to know how much waste is being generated and
what its characteristics are in order to assess treatment technology which
may be required to support new disposal concepts.
It will be challenging to define the end point to these technology
studies in such a manner that issues can be closed and results can be used.
Leadership
The final challenge for the Department is to lead by example by
demonstrating cost effective enhanced technology for low-level waste
management at its own sites. This will be particularly challenging. All of
us who have survived the Gramm-Rudman budget exercises know we are going to
be forced to do more with less. Part of the challenge of being a leader is
to define how much is enough technology and implementing it. New disposal
concepts being considered at West Valley, Oak Ridge, and Savannah River
provide an opportunity to demonstrate improved disposal concepts.
> )
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The states have established the "Interregional Forum." This group of
state leaders offer an opportunity for states to coordinate and move
.together in developing new disposal facilities. This group has the
'potential of being tremendously influential in promoting progress and
establishing new disposal concepts.
It will be challenging for this group to take a national perspective
rather than an individual or state perspective as they conduct their
business.
CONCLUSION
In today's public environment we can expect to be called upon to prove
that we are meeting Federal standards. What data constitutes superior proof
will challenge us all.
It will be difficult, but I believe you can meet the challenge. Each
and everyone of you is dedicated to solving the problem. As you go through
the concurrent technical sessions, think about the question of what is the
acceptance criteria for determining when an issue is resolved; and then
answer the challenge. We hope this year's format provides more of a
workshop atmosphere to focus the technical solutions for establishing new
disposal sites.

RECENT INTERNATIONAL DEVELOPMENTS IN LOW-LEVEL WASTE DISPOSAL
Sue J. Mitchell, L. T. Lakey, and Kent M. Harmon
Pacific Northwest Laboratory

ABSTRACT
Recent international developments in low-level waste (LLW) disposal
have included a move away from ocean dumping and a trend towards engineered
and deeper disposal. Siting efforts have accelerated as interim storage
facilities and existing sites reach capacity. The suspension of ocean
dumping by the London Dumping Conventions of 1983 and 1985 has affected
the LLW disposal practices of several countries, including the United
Kingdom, Belgium, the Netherlands, Switzerland, and Japan. Their plans
now include disposal in trenches, shallow concrete pits, deep mines,
sub-seabed caverns, horizontal mountain tunnels, and long-term storage
facilities. Other recent developments include selection of the semidesert Vaalputs site in South Africa, licensing activities for the Korirad
mine site in the Federal Republic of Germany, design of at-reactor sites
in Finland, and construction of a Baltic Sea site in Sweden. Also, the
French have recently selected the Aube site for engineered disposal in
monoliths and tumuli, now used at the La Manche site.
INTRODUCTION
This paper summarizes recent developments in the disposal practices
used by foreign countries for low-level radioactive wastes. Low-level
waste production and treatment processes were discussed in1 a previous
paper (1) and presented at the Seventh Annual Participants Information
Meeting, DOE Low-Level Waste Management Program. The information was
obtained through the DOE-sponsored International Program Support Office
(IPSO) activities at Pacific Northwest Laboratory (PNL). The purpose of
the IPSO is to collect, evaluate, and disseminate information on
international waste management and fuel reprocessing activities. The
organization's sources of information include the proceedings of
international symposia, papers presented at technical society meetings,
published topical reports, foreign trip reports, and the news media.
This information is disseminated by the IPSO through a variety of
publications (2-3), available upon request.

SUSPENSION OF OCEAN DUMPING PRACTICES
In February 1983, the seventh Convention on the Disposal of Wastes
at Sea (commonly known as the London Dumping Convention) passed a
resolution calling for suspension of deep ocean disposal of radioactive
waste until the scientific factors for and against had been reviewed by
a highly qualified group of experts. The international scientific reviews
were presented to the ninth meeting of the London Dumping Convention in
September of 1985. Although no scientific or technical evidence precluded
sea disposal, a resolution was passed calling for a series of additional
studies, thus effectively extending the suspension. Although this
resolution is nonbinding, it has affected the disposal practices of
several countries, including the United Kingdom, Switzerland, Belgium,
the Netherlands, and Japan.
United Kingdom
Since the resolution suspending ocean dumping was nonbinding, the
United Kingdom continued to arrange to dispose of 3500 tons of sea disposal
packages in July 1983. However, as a result of tirades union action, the
planned operation was eventually aborted. Meanwhile, further packaging
of waste has taken place, and currently there are about 4400 tons of
prepared sea disposal packages in storage in the United Kingdom.
The Nuclear Industry Radioactive Waste Executive (Nirex) was formed
in 1982 to manage the disposal of 1 low- and intermediate-level wastes in
the United Kingdom. One of Nirex s main tasks is to identify and study
potential waste disposal sites. In February 1986, Nirex announced that
it had selected potential trench-type disposal sites for investigation
at Elstow, Killingholme, and Bradwell, owned by the Central Electricity
Generating Board, and at Fulbeck, owned by the Defense Ministry.
One trench and one deep disposal site will be required in the United
Kingdom for waste disposal during the next 50 years. For the deep site,
three different approaches are being studied. One is a deep mine at an
inland site. The second is a cavern under the seabed with access by a
tunnel from the coast, and the third is a cavern under the seabed with
access through the sea by a drilling rig-type of structure or some other
means. Design studies of these options are presently being performed.
Once candidate sites have been identified, detailed assessments
will be made in terms of safety (geology, hydrogeology), planning
(population density, accessibility, land use), and technical feasibility
(tasks to actually construct the disposal site). Specialists in each
field will score each site with respect to these factors, with the greatest
emphasis being given to safety. Next, detailed geologic studies on the

preferred sites will be made after a Special Development Order is granted
by Parliament. On the basis of these studies and detailed engineering
design work, environmental assessments will be performed. After successful
completion of all these stages, Nirex will seek the necessary approvals
and submit its proposals to a Public Inquiry (4).
Switzerland
The Swiss are planning for disposal of their low-level radioactive
wastes in a horizontally-accessed repository in a mountain. They plan
to select the site by 1988 and to commission the site by 1995. Their
strategy is to satisfy the legal requirements for assured safe waste
disposal by safety analysis and engineering studies based on data from
the marl formation in a mountain (Oberbauenstock) near Lake Lucerne.
They hava cut the initial list of 100 conceivable sites to three and
have started detailed site characterization (geologic, geophysical and
geohydrologic exploration) at: Bois De La Glaivaz (anhydrite),
Oberbauenstock (marl) and Piz Pian Grand (crystalline). Exploratory
tunnels are to be drilled at the sites where no unforeseen problems are
found. If necessary, they will proceed with detailed characterization
of up to five additional sites.
The Swiss immobilize wastes in either cement or bitumen, first
incinerating the combustible wastes. They are presently storing the waste
packages in a warehouse-type building. Their reference disposal system
will be to emplace the waste packages in a horizontal tunnel system
excavated in a marl formation several hundred meters below the summit of
a mountain. The site will be accessible by truck via a horizontal tunnel
from the entrance. The tunnels are to be lined with concrete and
backfilled with a special cement mixture.
Belgium
ONDRAF/NIRAS, Belgium's National Agency for Radioactive Waste and
Fissile Materials, was created by law in 1980 and is entrusted with the
management of Belgium's radioactive wastes. Low- and intermediate-level
wastes produced in Belgium total about 1200 m3/year. Until 1982 these
waste categories were dumped in the North Atlantic, after being prepared
in compliance with the IAEA and NEA regulations.
All low- and intermediate-level wastes produced in Belgium are treated
and conditioned into a solid form suitable for further management. Volume
reduction is emphasized since wastes are presently being put into interim
storage. Land disposal options are now being pursued. However, the
dense population and unfavorable hydrogeologic conditions make an
operational land disposal site unlikely for at least ten years. Therefore,
projects have been initiated to provide storage facilities with a capacity
of ten years' normal production (5).

The Netherlands
Radioactive wastes in the Netherlands are managed by COVRA. The
volume of untreated waste produced each year is about 700 m3. After
treatment, about 400 m3 of conditioned and packaged waste results yearly.
An additional 400 m3 of other wastes are produced annually that are
solidified, including evaporator sludges, filter sludges, and ion-exchange
resins.
Until 1982 the low- and intermediate-level wastes were dumped into
the Atlantic. In 1984, the Netherlands government issued a waste policy
paper stating that a centralized treatment facility plus long-term landbased storage for all kinds of radioactive waste is the preferred option
at present. A suitable site with sufficient capacity to store the waste
generated in the next 50 to 100 years is being pursued. At present,
COVRA stacks the conditioned and packaged waste temporarily in a storage
building on the site of the Netherlands Energy Research Foundation at
Petten. This storage site has a capacity for 5000 m3 of packaged waste,
which is about five years' production, and can be extended for an
additional five years.
The future COVRA central storage site is expected to become
operational within the next five years. Treatment facilities will be
constructed alongside modular storage buildings. The 50 to 100 years of
storage capacity will ensure enough time for development of a final
disposal method, which is envisioned to be disposal in a salt formation
within the Netherlands (6).

Sea disposal of low-level wastes was under serious consideration by
Japan due to its limited land disposal area. However, because of
unfavorable international reaction to this option, permanent land disposal
is the present choice. Compaction, incineration, and high-temperature
slagging incineration (demonstration-scale) are being used for volume
reduction of LLW in Japan. Low-level wastes are presently being stored
at reactor stations and in warehouses at Oarai. An engineered terminal
storage facility consisting of shallow underground concrete pits with
concrete lids is being planned.
SELECTION OF NEW DISPOSAL SITES
Several countries have had recent developments in their selection
of new disposal sites for low-level wastes. Since France's La Manche
site is nearing full capacity, they have selected the Aube site for
engineered disposal in monoliths and tumuli. South Africa has recently

completed construction of the Vaalputs site for disposal of low-level
wastes. The Federal Republic of Germany is pursuing licensing of the
Konrad mine and possibly the Asse mine as LLW disposal sites. Spain is
seeking a new site to replace their old uranium mine disposal site. A
sub-seabed LLW site is being constructed in Sweden, and Finland is
designing at-reactor disposal sites.
France
Management of radioactive wastes in France is performed by 1'Agence
Nationale pour la Gestion des Dechets Radioactifs (ANDRA), which was
formed in 1979. French experience in shallow-land disposal of low- and
intermediate-level wastes is based on over 15 years of operating the La
Mancha center next to La Hague reprocessing plant. About 260,000 m3 of
wastes have been disposed of in this center. At the La Manche site,
short-lived wastes are disposed of in concrete structures: monoliths for
intermediate-level wastes and tumuli for low-level wastes.
Monoliths are used for wastes whose packaging does not provide
adequate isolation for radionuclides. In their construction, a wide pit
is excavated and the bottom is concreted. The pit is subdivided by panels
into compartments, into which a crane then lowers the waste packages.
Figure 1 shows the waste packages within the steel-reinforced concrete
structure. They are emplaced in successive layers; concrete is poured
in, completely embedding the packages. The compartment is then completely
filled with'concrete, thus producing a concrete monolith.

Figure 1. Waste Packages Within the Steel-Reinforced Concrete Structure
at the French La Manche LLW Disposal Facility
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Tumuli are constructed on top of the concrete monoliths, as shown
in Figure 2. Tumuli are used for two kinds of wastes: those whose
activity is low enough to be considered intrinsically safe, and those
whose packaging is good enough to ensure containment as safe as that
provided by monoliths. To form a tumulus, concrete block waste packages
are stacked to a maximum of four levels, or about 6 m. The blocks are
placed along the perimeter of the area and in rows inside the area to
build the structural framework of the tumulus. Along the area periphery,
the blocks are stacked in a stepped arrangement to give the final tumulus
the shape of a gently sloping knoll. Metal drums are disposed of by
category inside the compartments formed by the rows of blocks. Nearly
10,000 m3 of packages can be disposed of in an area of 3000 m2. A
partially-constructed tumulus is shown in Figure 3. When disposal of
the concrete blocks and metal drums is complete, backfill material is
placed over the entire structure to fill in all gaps between the packages
and to guarantee the stability of the tumulus. The disposal tumulus is
then covered with a thick layer of impermeable clay and surrounded by a
catchment system to collect rain water flowing over the clay. The clay
is then covered with top soil and plants so that the mounds blend naturally
with the landscape.

Figure 2. Engineered LLW Disposal in Monoliths and Tumuli
at the La Manche Facility
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Figure 3. Tumulus During Construction at the La Manche Facility
ANDRA's sole shallow-land disposal facility (La Manche) has a capacity
of about 400,000 m3, which will be filled by the end of this decade.
ANDRA was requested by France's Department of Energy to open a new shallowland disposal site in 1990. Three sites were considered: Aube, Indre,
and Vienne. At the end of 1985, the site at Soulaines in Aube was selected
and qualification work was started (7).
i
South Africa
South Africa's Atomic Energy Corporation has just constructed a lowlevel radioactive waste disposal facility in Vaalputs, located in the
northwest region of the country. An interim fuel storage facility is
also being planned at the site, and investigations are under way to assess
the site's feasibility for a high-level waste repository. The original
directive to select a site for disposal of low-level radioactive waste
was made in 1978, and after the selection criteria outlined by the
International Atomic Energy Agency were applied, the Vaalputs Radioactive
Waste Disposal Facility was acquired in 1983. The selection criteria
included geology, the area's mineral potential (a major problem in mineral rich South Africa) and agricultural potential, population density, effect
on local ecology, surface and groundwater hydrology, rainfall, growth
potential, and political factors.
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The Vaalputs site is a semi-desert area, and the population density
is less than one person per square kilometer. Replenishment of the
groundwater is minimal because evaporation exceeds precipitation; rainfall
averages 74 mm a year, the second lowest in the country. The site geology
consists of a veneer of wind-blown sand underlain by calcrete, followed
by a layer of clay 5 to 20 m thick, on a granite-gneiss base.
Operational waste, mainly from the Koeberg nuclear power station in
the form of clothing and sundry laboratory equipment, will be compacted
in metal drums. Resins and other material constituting intermediatelevel waste (98% of the radioactivity) will be mixed in a concrete slurry
placed in concrete canisters weighing 5 tons each. Casks with three
wall thicknesses will be used, depending upon the radioactivity level of
the waste (see Figure 4 ) .

Figure 4. Concrete Disposal Casks Used at Vaalputs
When the site is fully operational, 1,500 metal drums and 500 concrete
canisters will be filled at Koeberg and transported by truck to Vaalputs
each year. The metal drums and concrete containers will be stacked in open
trenches (see Figure 5) which are subsequently capped with material
excavated from the trenches, and the surface will be returned to its
original state and rehabilitated. An area 35 ha in extent will be
sufficient for disposal of low- and intermediate-level waste from four
nuclear power stations, each the size of Koeberg, for their operating
lifetime. Disposal of radioactive waste is expected to commence late in
1986. The site will be under institutional control (fenced and monitored)
for at least 100 years (8-9).
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Figure 5. Open Trench Used for LLW Disposal at Vaalputs
Federal Republic of Germany
The Federal Republic of Germany is presently pursuing licensing of
the Konrad mine site for disposal of low-level radioactive waste. This
is an old iron mine in Lower Saxony which has been under investigation
since 1975 for LLW disposal. The Federal Republic of Germany plans to
start construction at the site in 1987 and to start disposal operations
in 1989. The Konrad mine is exceptionally dry. The host rock is shale
and the overlying strata are primarily argillaceous. The iron mine
workings are at depths of 800-1300 m. The total volume of proposed waste
emplacement rooms is about one million
cubic meters. The reference
disposal concept is to stack the was+.e containers in large chambers using
shielded vehicles, achieving a filling; factor of about 50%. The cavities
will be backfilled w H h rock, and each waste chamber will be sealed to
provide a barrier against airborne radionuclides.
From 1967 to 1978, low-level radioactive wastes were disposed of in
the Asse II salt mine on a test basis. The Asse II mine may also be
licensed for use as a LLW disposal site, pending a government decision
by 1987.
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Prior to disposal, low-level wastes are converted to a compacted
solid form in a cement or bitumen matrix or enclosed in a strong cast
iron or reinforced concrete container. The Federal Republic of Germany
is developing high-integrity casks for disposal of short-lived, hi"hactivity wastes to avoid the need for immobilization in a high-volui.e
matrix. Technology is also being developed to immobilize low-level wastes
by converting them to granules, mixing them with cement to produce a freeflowing grout, and then feeding the grout through a vertical pipeline
into a mined cavern.

Spain is also pursuing disposal of low- and intermediate-level
radioactive wastes in old mine galleries. Spain is a strong opponent of
sea dumping. Through 1990, it is projected that 30,000 to 35,000 m3 of
low-level wastes will be produced in Spain. Most of their LLW are
incorporated into a cement waste form. Their present LLW disposal site
is in an old uranium mine in the Sierra Albarrana in the Cordoba Province.
Intermediate-level wastes are placed inside the mine and LLW are put
into an exterior bay. They are presently searching for a new LLW site
to provide future disposal capacity.
Sweden
Sweden is presently constructing a disposal site for low- and
intermediate-level wastes under the Baltic Sea, 1000 m from Forsmark
harbor. The disposal site is near their Forsmark nuclear power station
and is situated in bedrock about 60 m under the seabed, with access to
the caverns through a tunnel to the harbor area. Sweden's rationale for
this concept is that any leakage of radionuclides would be into the sea
rather than into groundwater. The capacity of this site will be 100,000
m3. The volumes of low-level waste projected to be produced in Sweden
by 2010 (when nuclear power will be phased out, as required by current
law) are 190,000 m3 of reactor wastes and 130,000 m3 of decommissioning
wastes.
Finland
Finland plans to dispose of their low-level reactor wastes in
facilities located in bedrock below each reactor site. These at-reactor
disposal sites, now in the design phase, are to be commissioned by 1992.
About 500 m3 of reactor wastes are produced each year. At the Olkiluoto
reactor site (in granite), a vault will be constructed at a depth of 60
m for disposal of irradiated reactor metal parts, and a silo will be
built extending upward from a depth of 93 m up to 49 m for disposal of the
remaining low-and intermediate-level wastes. At the Loviisa reactor
site, a disposal facility is planned to be located at a depth of 127 m.
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SUMMARY
To summarize, the present international trends in low-level waste
disposal are away from ocean dumping (due to the moratorium imposed at
the London Dumping Conventions) and towards new disposal siting, using
primarily engineered and deeper disposal concepts. Various disposal
concepts are being planned by several countries: sub-seabed disposal
(Sweden, United Kingdom), horizontal mountain tunnel disposal
(Switzerland), long-term engineered storage (Belgium, the Netherlands),
engineered shallow disposal in monoliths and tumuli (France) and in
concrete pits (Japan), disposal in old mines (Federal Republic of Germany,
Spain), and at-reactor disposal in bedrock (Finland).
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OVERVIEW OF EPA's LOW-LEVEL RADIOACTIVE WASTE STANDARDS
DEVELOPMENT PROGRAM, 1986
By Floyd L. Gal pin and
G. Lewis Meyer
Office of Radiation Programs
U.S. Environmental Protection Agency
Washington, D.C. 20460

ABSTRACT
The EPA program to develop a Low-Level
Radioactive Waste Standard has completed its risk
assessment and cost-effectiveness analysis. The staff
has structured the form of a standard which it plans
to review with the Agency management. Consideration
of elements to be contained in the standard include:
(1) exposure limits for predisposal operations, (2)
criteria for wastes that are Below Regulatory Concern,
(3) post disposal exposure limits, ana (4) groundwater contamination limits. The rationale for these
various elements of the Standard are explained and
comments are solicited.
INTRODUCTION
Over the past two years, EPA has taken the opportunity of this
Annual Participants Meeting to present how it was proceeding with
its risk assessment and other aspects of our technical analyses for
developing standards for low-level radioactive waste. Today, we
again want to take advantage of this excellent forum for interaction
and feedback by presenting some of the considerations of what
elements should be contained in EPA standard for low-level radioactive waste.
Let me emphasize that what we are looking for is feedback. We
will shortly be reviewing these matters with the Agency's higher
management and we would like to be able to present to them at the
same time some perspective of what views may be expected from others.
' During the technical sessions, presentations will be made on
four areas of EPA's standards development: risk assessment, costeffectiveness analysis, Natural and Accelerator-produced Radioactive
Materials (NARM) and Below Regulatory Concern (tSRC) analysis.
I encourage those of you interested in our approach in these areas to
attend the relevant sessions.
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OUTLINE OF CONCEPTS
To provide a road map for discussion of some of the areas of
coverage that are being considered for inclusion in our Low-Level
Waste Standard, I will first give an overall outline. We are
considering four areas of focus.
One area is low-level waste predisposal operations and
management. This could include limits on radiation exposure to
individuals during processing, management, and storage of low-level
waste and criteria for determining if wastes are Below Regulatory
Concern.
A second area is radiation exposure to individuals after the
disposal site is closed, i.e., after it stops receiving waste.
A third concept area being considered is groundwater protection
for both pre and post disposal phases.
The fourtn area we are considering including is high
concentration, relatively low volume NARM wastes in the same
standards promulgation. However, we will have to do this in a
separate segment of the Code of Federal Regulations because we will
be using a different authority.
Other areas of consideration include guidance on implementation
and the context within which we might expect compliance with the
standard to be considered.
Individual Radiation Exposure Limits During Operations and
Management
This area coulu limit annua- individual exposures from all
environmental pathways to members of the public from all non-uranium
fuel cycle facilities which process, manage, or store low-level
radioactive wastes. Coverage of these activities was not considered
when we began the project. However, as you all know, that was some
time ago and things have changed in that. time.
Some years ago, Low-Level Radioactive Waste (LLW) were shipped
and disposed of in the same form as they were generated. Now, all
higher activity commercial wastes (NRC's Class B, C, and greaterthan C) must be solidified and packaged with the intent to add
retention and structural strength to the waste package, either by a
solidifying agent or the package itself. Waste generators are also
now opting for volume reduction, waste processing, and packaging,
not only to meet NRC requirements, but is methods to reduce disposal
costs and to stay within reduced out-of-State volume limits imposed
by host States for existing LLW disposal facilities under the LowLevel Radioactive Waste Policy Amendments of 1985.
This greatly increased need for processing and packaging LLW is
being met in a number of ways. Large LLW generators are building
their own processing facilities whereas small generators are being
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serviced on site by mobile processing units (i.e., compactors,
solidifiers). Several commercial companies have also applied to
States to establish facilities solely for processing LLW with, the
processed LLW then shipped off-site for disposal.
We are, therefore, confronted with growing trends to create a
large number of diverse facilities for treating and processing LLW,
plus the potential for facilities that would be dedicated to the
storage of LLW for periods beyond our previous perception. These
circumstances then create a possible gap in the coverage of EPA's
waste related standards. Processing and storage done at a power
reactor site would be covered by the Uranium Fuel Cycle Standards
(40 CFR 190). Exposures from atmospheric releases at all other LLW
processing and storage facilities would be covered by the Clean Air
Act (40 CFR 61). However, exposures through other pathways from
processing operations and long-term storage at non-UFC and at DOE
facilities would not be covered.
Most of the exposures from these facilities would be expected
to result from airborne releases, but there is also the potential
for exposures from direct gamma radiation and from releases caused
by spillage and similar incidents. Our analyses indicate that
control of these exposures should require no more increment of
effort than maintaining processing and storage vessels away from
public access and the good housekeeping practices necessary to
eliminate or cleanup spillage. Although such procedures could be
expected to occur within the context of As Low As Reasonably
Achievable (ALARA) practices, it may be prudent to include limits on
these potential exposures in our Standard. This would also make the
EPA LLW Standard more parallel and consistent in structure with
those the Agency promulgated for High-Level Radioactive Waste
(40 CFR 191).
"Below Regulatory Concern" Criteria
A provision in this area would establish criteria for
identifying wastes with sufficiently low levels of radioactivity
to qualify as "Below Regulatory Concern" (BRC). Any waste meeting
these criteria could be disposed of as a nonradioactive waste. If
it had Resource Conservation and Recovery Act (RCRA) hazardous
characteristics, it would have to be disposed of in compliance with
RCRA regulations. The EPA would not be involved in identifying or
selecting specific LLW typas which qualify as BRC wastes; the NRC,
States, and DOE would implement the use of our criteria.
If the BRC criteria is implemented as we envision, most wastes
identified as BRC wastes, and not having RCRA hazardous characteristics, would be disposed of as trash in a municipal sanitary
disposal facility or be incinerated and subsequently so disposed.
Our risk analyses show that with careful selection and segregation
of waste, the population, individual and on-site worker risks can be
quite low.
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Our economic analyses show that the use of a BRC criteria to
eliminate certain low-activity radioactive wastes from full LLW
regulation and disposal processes is very cost effective.
Approximately 35% by volume of all commercial LLW could be
reclassified as BRC with a resulting maximum annual dose to an
individual of less than 1 mrem per year and potential savings
of more than 350 to 650 million dollars over 20 years.
Removing these BRC wastes from LLW disposal facilities would
have two additional benefits. It would (1) conserve much needed
disposal space and (2) remove a general class of trash-type wastes
which has unstable engineering properties and could undermine the
integrity of the disposal facilities.
Individual Radiation Exposure Limits for Post-Disposal
This area of coverage could establish limits on exposure
through all pathways, from all LLW disposal facilities, to members
of the public from the land disposal of LLW. It would apply to a
LLW disposal facility using any land disposal method any place in
the United States.
Such a provision would have the same purpose as the individual
exposure performance objective contained in the NRC's 10 CFR 61.41.
When we commented on the NRC's Environmental Impact Statement for
10 CFR 61, we stated "the 25 millirem per year is in the correct
range of values if, as the NRC indicates, that range includes 1 to
25 millirem per year." We still agree with this view. Furthermore,
we feel we would have to have some persuasive reason to significantly depart from the 25 millirem per year chosen by the NRC. The
staff's technical analysis has not revealed any such reason so far.
Groundwater Protection
The protection of the Nation's groundwaters it of major
importance in EPA and such a consideration is particularly
appropriate in waste disposal standards. The Agency's Groundwater
Protection Strategy calls for the protection of groundwater
commensurate with its value and use. As a part of the implementation of this strategy, EPA is developing a groundwater classification
system. Our approach to groundwater protection have been developed
in this context.
Class I groundwaters require the highest level of protection
and represents those that serve as irreplacable sources of drinking
water for large populations i.e., 2,500 people or more. It is
appropriate to give these groundwaters the highest level of
protection and even non-degradation criteria are being considered.
The draft EPA groundwater classification system generally
defines a Class II groundwater as any that is not Class I and is
potable, i.e., contains less than 10,000 parts per million dissolved
solids. This may be too broard a category for our regulatory
purposes. As a second level for regulation, we are considering a
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subset of Class H groundwaters which represents the more productive
aquifers that d,re presently, or could in the future, serve as,
community water suppies. One thought is to assure that no coiiimun,'y
has to remove radionuclides from their drinking water because of
releases from a low-level radioactive waste facility. In such an
instance the EPA Drinking Water Standards could be the recommended
limit.
Any actual consumption or use of other groundwaters would, of
course, have to be considered in determing compliance with the
individual radiation exposure limits.
OTHER FEATURES
The above areas constitute the primary quantitative components
of the EPA Low-Level Radioactive Waste Standard that are being
considered. There are, however, several other features of the
Standards package that are worthwhile reviewing.
NARM Coverage
In our very initial Standards development plans, we only
indicated the intent to cover Atomic Energy Act wastes. Comments in
response to our Advanced Notice of Proposed Rulemaking and at public
outreach meetings, especially from State representatives, strongly
recommended that the Standard should also cover certain wastes from
Natural Occurring and Accelerator-produced Radioactive Materials
(NARM). Even though we realized that inclusion of NARM would require
an extra effort that could delay the project, it was determined to
be sufficiently worthwhile, and our plan was subsequently so
modified.
Initially we planned to use the authority of the Resource
Conservation and Recovery Act (RCRA) to provide coverage for NARM
waste. After extensive effort, however, we have determined that
RCRA does not provide sufficient flexibility to accommodate special
considerations relative to the radioactivity characteristics of such
wastes. This was primarily due to the RCRA 1984 amendments. We
have subsequently turned to the Toxic Substances Control Act for
the necessary authority. Section 6 of this Act provides that if
the Administrator determines that an unreasonable risk exists, he
may promulgate regulations on the disposal to mitigate such risks.
Althougn we have changed authorities, the considerations for
the regulation of NARM are the same as we had conceived before.
These are to:
1. Assure the same disposal of discrete high activity
NARM wastes as for similar Atomic Energy Act wastes;
2. Provide for a manifest system that will track the
NARM waste from generator to disposal; and

3. Provide criteria for State assumption of Federal
NARM authority in a way that is consistent with the
NKC State Agreement Program.
An important point on the NARM coverage of an EPA standard is
specifically which NARM wastes are to be covered. We have used the
nomenclature of discrete, non-diffuse, low volume, high activity
NARM waste to describe our intention. We presently are excluding
those high volume diffuse wastes such as mine over-burden and
beneficiation residuals. That is not to say that these latter
wastes are not deserving of some type of regulation, but rather that
they are not to be considered for regulation under these LLW
Standards.
To define which NARM wastes should be subject to the Low-Level
Waste Standard, we have examined the world of NARM wastes and have
determined that a specific activity of 1 to 2 nanocuries per gram
may be a good lower limit for applicability of the Standard's
requirements. This is an issue on which we are especially
interested in receiving comments.
Qualitative Requirements
Another area of coverage in the Standard that is being
considered is the matter of qualitative requirements. Such
requirements would be intended to make clear the context and
assumptions within which we expect the Standard to be implemented.
CONCLUSION
The EPA Low-Level Waste staff believe that Standards covering
the above described areas would provide adequate protection of
members of the general public with a reasonable balance of risks and
costs. However, we recognize that we are somewhat isolated from the
front line of waste disposal activity. The public process that we
will be going through, which includes a formal notice of proposed
rulemaking, public comment, and public hearings, will, we hope,
provide a mechanism for receiving a perspective from the "front
lines." However, it is never too early to get your viewpoint heard.
We hope that this presentation will encourage some early response
and comments on the areas of coverage we are considering for the EPA
Low-Level Radioactive Waste Standard.
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A DOE OPERATIONAL PERSPECTIVE
James E. Dieckhoner
U.S. Department of Energy
Office of Defense Waste and Transportation Management

We have come to realize that in the world of low-level waste (LLW)
management, most of the assumptions on which we based our decisions
yesterday, on which we base our decisions today, and on which we will
base our decisions in the future have been changing, continue to be
uncertain, and are becoming increasingly difficult to predict.
As far as the Department of Energy (DOE) is concerned, however,
there is at least one constant—the DOE will continue to safely manage
its LLW to meet both its commitments to support the Department's vital
programs and to protect the quality of the environment in which we live.
Having said this, the obvious question is: What must we do in
order to assure the continuity of our operations? The predominant
problems facing the DOE in LLW management are implementing RCRA for our
mixed waste and the increasing involvement of the states that host our
faci lities.
RCRA JURISDICTION ISSUE
The RCRA problems that are facing us are many, frustrating, and
for the most part, not directly amenable to technical solutions.
Verbatim regulatory compliance seems to be the only acceptable yardstick for making decisions.
We have been criticized for our actions (or lack of action) in
this area and characterized as being unjustifiably reluctant in
acknowledging the {Environmental Protection Agency (EPA) and host state
jurisdiction. We hope that our critics realize that a large Federal
organization must sometimes move slowly to assure that it can meet all
of its statutory responsibilities and also assure that its dispersed
field sites implement changes in a coordinated manner. It must be
understood that the Department takes very seriously its responsibilities under the Atomic Energy Act and does not lightly take any
actions that might be seen as abandoning these responsibilities.
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Our most difficult problem has been determining the extent to
which we in the Department are under the jurisdiction of RCRA, as
administered by the EPA (through its regional offices) and the
authorized states. A still unresolved question complicating a
resolution of the so-called "mixed waste" issue is the status of the
Department's rulemaking to clarify the definition of byproduct material,
Irrespective of the precise way in which these issues are
resolved, it appears likely that:
- As in the case now, the management of "pure" hazardous waste
will be in accordance with RCRA;
- The management of that mixed waste that is determined to be
subject to RCRA will be in accordance with RCRA;
In most cases, any mixed waste that is determined not to be
subject to RCRA will also be treated in the same manner as RCRA
mixed waste, except for the formal permitting; and
- The management of "pure" LLW will be in accordance with the
relevant EPA standards and DOE orders. This, will assure
protection of the public and the environment equivalent to the
commercial sector.
This RCRA involvement has added a new dimension of administrative
complexity to our work. While we like to think that we have been open
with our host states throughout our long history of operations, the
involvement of the individual states in our activities in a regulatory
framework is something new to us. For many reasons, some valid and
some not, we are perceived as having not adequately fulfilled our
inherent responsibilities to inform the public. This has contributed
significantly to the lack of public acceptance, which we in DOE so
regrettably enjoy.
The only apparent way out of this purgatory of public confidence
is to clearly demonstrate that we are still worthy of the public
trust. Perhaps, in the near term, that can only be helped by strict
regulatory compliance. Our questioning of the validity of some stated
RCRA requirements, and our seeking of exceptions to them may be seen by
the public as an attempt to avoid the the "right" way to manage the
waste.
RCRA TECHNICAL ISSUES
Moving away from the jurisdictional questions, let me talk for a
moment about the technical issues that are facing the Department in its
management of mixed and pure LLW. We in DOE have lonq practiced the
disposal of LLW by shallow land burial. We honestly feel that this
practice has been adequate to protect the environment. We do, however,
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recognize that in some geoftydrologic settings there are technical
improvements that are clearly warranted. Over the past several years,
we have been supporting an R&D program to develop cost-effective
site-specific techniques that can be implemented. Annual meetings, of
which this is the eighth, have been he id to provide a forum for sharing
the fruits of this investment of tax funds.
From an operational viewpoint, the adoption of new technologies or
the abandonment of old practices are accomplished slowly. We must be
certain that the performance of the new system will constitute an
overall improvement. We must heed the common sense advice: "Oon't
fool with Mother Nature." A cautious approach may not be the most
popular with the general public, but it is sometimes the only responsible approach decisionmakers can take when considering the possible
long-term effects of our actions and the cost of improvements.
It is precisely the adoption of new technology, once it has been
shown to be beneficial to the overall performance of the waste management system, which I find troublesome with the verbatim application of
RCRA. I am concerned that the requirements of RCRA may unintentionally
tie us to a single technical solution. I recognize the ability of the
regulating organizations to grant exceptions, but I fear that far the
foreseeable future a regulatory climate may exist in which most
alternatives will not be permitted. I think that we may be building
better bathtubs in which our mixed waste wi11 stew, until the liners
fail and a CERCLA problem develops. Having a site alternate between
RCRA and CERCLA jurisdiction is certainly not what any reasonable
person sees as the long-term goal of our national program to preserve
and protect the quality of our environment.
THE FUTURE
Given these dire and depressing thoughts, what am I telling you?
What thought-provoking insights am I offering you, here at the very
beginning of this meeting of the best and brightest minds addressing
these topics? I may not appear so, but I am optimistic. I think that
the jurisdictiona! issues will be worked out during this next year,
albeit with no small measure of discomfort for both the bureaucrats and
those actually doing, the work. I think that over the long run cooler
heads will prevail and improvements in the established RCRA requirements will be permitted. I doubt, however, that these changes will be
permitted soon.
I think that some time will be necessary before a climate of trust
will be reestablished between the regulators and the regulated and
before public trust in the Department will return. I think that your
patience and dedication will be sorely tested in the interim oeriod.

No matter how good our science or technology, the controlling criteria
will be "Does it comply with RCRA?" It will probably do us little good
to object to assumptions about saturated soil down to the aquifer at
our desert sites; similarly, objections to the concept of grinding our
waste (once we have gone to the trouble of solidifyina it) in order to
conduct a toxicity test will be pursued by the Department, but I do not
hold out much hope that technical arguments will win the battle.
WHAT ABOUT NON-RCRA LLW?
In the meantime, we must continue to pursue technically sound and
cost-effective improvements in the way we manage our "pure" LLW. I
have now brought the term "cost-effective" into the discussion. While
this is not a controlling factor in the case of RCRA, it is of critical
importance in the eyes of DOEJ We are not only charged with protecting
the public safety under the Atomic Energy Act, but we are also a
publicly funded department, charged with avoiding the misuse of these
funds. In our LLW management activities, this means that we must take
a systems approach to cost optimization. To do otherwise would be a
disservice to the taxpayer. I specifically addressed the systems
approach last year at this meeting and also at the Tucson meetina in
March, and I am pleased to see that it is a topic later in this meeting.
A very interesting and important program is being conducted at the
Oak Ridge National Laboratory, called LLWDDD. This program will be
discussed during several technical sessions this week. I highlight
this effort, not simply because of the technology being investigated
and the systems perspective being taken, but also for the degree of
involvement of the various regulatory bodies.
CLOSING COMMENTS
In my closing, I would like to make a few statements of fact and
offer a few of my own opinions:
1. DOE will continue to conduct programs that will generate
"pure" hazardous waste, "pure" LLW, and both RCRA and non-RCRA mixed
LLW. DOE will continue to manage that waste to adequately protect
public health and safety.
2. DOE will be subject to EPA and host state jurisdiction for all
"pure" hazardous waste and mixed LLW to which RCRA applies. DOE will
probably, as a practical matter, subject all other mixed L L W to the
same requirements. DOE will assure that all of its pure LLW will be
managed to provide an equivalent level of protection to that offered in
the commercial sector.
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3. The administrative and jurisdictionai problems surrounding the
management of mixed LLW will be resolved during the next year.
4. Research, development, and demonstration of improved and
cost-effective management technologies must continue even though they
may not be immediately implementable for those wastes subject to the
requirements of RCRA.
As is customary for my presentations at these meetings, I have
kept my comments short. The purpose of this meeting is not primarily
to hear headquarters bureaucrats, but rather to provide an opportunity
for those actively working to solve the technical problems with an
opportunity to meet together and share the fruits of their labors. I
look forward to another interesting and stimulating meeting.
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TALKING POINTSa
Gerald Daly, Director
Waste Research and Development Division
Department of Energy, Headquarters
INTRODUCTION
I appreciate the opportunity to attend this meeting and to say a few words
on behalf of THE Department of Energy (DOE). Because of my past work
assignments in the DOE, I have had the chance to become acquainted with a
number of the attendees: I certainly hope to meet and talk with those of
you I haven't yet met. This job is a recent assignment for me, so I will
find it extremely useful and informative to be involved in this forum,
since it looks at all aspects of low-lovel waste and has the perspective of
the appropriate Federal agencies and States.
For those of you not familiar with the organization, it might be helpful to
show where I fit into the Department of Energy. Figures 1 and 2 show the
organization of the DOE and Defense Programs (DP) and my position within.
The problems and issues in low-level waste management require just the type
of focused attention that the format for this meeting provides. I will
discuss briefly some of the current challenges for Defense Programs in the
low-level waste area.
SIGNIFICANT INFLUENCES ON PROGRAMS
A significant influence on Defense Program activities presently is a very
real increase in emphasis on assurance of protection of the environment.
There is an expanding role of other Federal agencies and the States in
influencing DOE decisions on program actions. DOE has a stated commitment
to comply with both the letter and spirit of applicable regulations.
BUDGET IMPACTS
There are a number of budget impacts on our programs. As a result of the
Gramm-Rudman-Hollings bill, there are new and very real limitations on the
availability of budget dollars. Priority is being given in many instances
to funding the environmental 'upgrades necessary to reach and maintain
compliance with applicable Federal and State requirements. This results in
a shortfall of funds for the broad development of technology in program
areas such as low-level waste, and adversely impacts program flexibility.
The bottom line is the need for cooperative efforts, which can be fostered
through meetings such as this one, to be sure that we make the best
allocation of our limited resources.

a. This informal paper was developed from presentation talking points.
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CHANGING ROLE OF LEAD SITE PROGRAMS
Technology development programs, as funded within Defense Programs 1n the
past, are reaching a degree of maturity. This is desirable, and movinj,
from research and development toward operational applications continues co
be a program goal. This and the increasing constraints on available budget
dollars are leading us toward a more collaborative approach to program
management between Headquarters staff and the lead sites.
Since the inception of the lead site approach to management, DP's lead
sites have played a strong management and program intergration role in the
area of generic technology development. The sites will continue to have a
direct management responsibility for operational site-related activities.
However, Headquarters will take on more of the technology program
integration role, but with continuing support from the field. For example,
the field will continue to support a cadre of technical experts whose
talents can be called upon for problem-solving by any of our sites.
FUTURE DEFENSE PROGRAMS ACTIVITIES
In conjunction with an ad hoc committee of operating contractor
representatives, the low-level waste lead site is conducting a needs
assessment and writing a resolution document. Individual sites have the
opportunity to identify needs or problems, and information on possible
solutions is then assembled in brief form and documented in a consistent
format. The document will be continually updated, and should be very
useful to all sites. The same concept would be applicable to waste
categories other than low-level waste.
A LLW Long Range Integration Plan is being developed. The plan will
document our strategy for management of LLW (at all Defense Programs,sites)
and will support implementation of a comprehensive program for management
of these wastes. Development and implementation of the plan will require
the full cooperation of all DOE sites.
A consistent approach to LLW management among the several sites Is
necessary to enhance our credibility with other Federal agencies, the
Congress, and the States. This'will require LLW lead site interaction with
the individual operating sites to provide appropriate guidance and
documentation in support of implementation of DOE Orders and regulatory
requirements.
A major contribution of the LLW Lead Site will continue to be its
capability to bring the right technical knowledge to bear on any of the
problems with which the individual sites need support.

29

CONCLUSION
In conclusion, I just want to say that I am gtad this audience will have
the opportunity over these next few days to work'on the question of how
limited resources can best be used to meet pressing.LLWM problems.
I'm looking forward to many informal conversations with other attendees,
and to insights they have which will be helpful to me in my new role.
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CHALLENGES: A STATE AND COMPACT PERSPECTIVE
EIGHTH ANNUAL
DOE LOW-LEVEL WASTE MANAGEMENT FORUM
Holmes Brown
Afton Associates, Inc.
I welcome this opportunity to discuss the challenges facing states and
compacts in their efforts to implement the Low-Level Waste Policy
Amendments Act. Over the past eight years, the Low-Level Waste Management
Forum has grown in attendance and importance and represents a unique
opportunity for the low-level waste community to share information and .
experiences. I am gratified that in recent years, institutional issues are
receiving attention equal to that of technical issues, since the principal
challenges to be faced in the next seven years are in the political arena.
As I begin my talk, I would like to emphasize that these observations are
those of a long-time participant in the low-level waste arena and do not
represent the views of any group or organization.
It is obvious that we are playing by very different rules than a year
ago. Rather than cover all the new challenges, I would like to describe
what I sense to be the major institutional, technical, regulatory and
political tasks before us with an emphasis on the institutional ones.
INSTITUTIONAL CHALLENGES
On the institutional side, we face challenges involving both
unaffiliated states and the compacts themselves.
Small-Volumes Sites
Six years after passage of the 1980 Act, there are nine compacts and
nearly ten unaffiliated states. If all these entities continue on their
present course, over a dozen new facilities could result—and the nation
needs about half that number. With a dozen sites constructed, each would
take on the average under 200,000 cubic feet of waste per year. Yet, even
that figure is deceptive, since waste generation is unevenly distributed.
Therefore, several prospective sites can be expected to accept under
100,000 cubic feet.
The proliferation of small-volume sites could engender a number of
fiscal and environmental problems.
Higher Disposal Costs Low-volume sites' per unit disposal costs are
expected to be substantially higher than those of high-volume sites.
Coupled with the increased costs of engineered disposal technologies which
most regions and states are expected to employ, disposal costs at new
facilities may be many times those of present sites. While states and
regions may theoretically charge whatever price they require in order to
cover costs, it is unlikely that generators or elected officials will
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accept without question the development of sites whose costs to state
institutions, hospitals, and other generators are multiples of current costs.
Up to this juncture, the prospective unit cost of disposal has not
been a significant factor in the composition of compacts or the
determination of host state status, but it could become a consideration.
State and regional officials may wish to begin estimating unit disposal
costs before making final determinations as to which states will be served
by a new facility.
Site Development Costs Low-volume sites may create another economic •
difficulty for a state or region contemplating such a facility—i.e., no
contractor will bid on the offer to develop the site. Currently, most
states and regions anticipate a positive response to their RFP's for the
establishment of new low-level waste disposal sites. But, there are a
limited number of potential bidders with limited amounts of money. And,
given the fact that as many as a dozen requests from states and regions
could be issued in the next several years, it is unlikely that those which
do not offer the prospect of a reasonable profit will be responded to.
Therefore, while site developers are reluctant to publicly reject
prospective clients, it is predictable that the small-volume states and
regions, rather than site developers, may have to incur the millions of
dollars of costs of siting and constructing facilities. This can
significantly complicate the task of meeting the milestones in the
Amendments Act. Not only must a state accept the designation as a host
state, it may also have to ante up tens of millions of dollars to locate
and build the facility.
If, because of small volume projections, potential site operators are
not going to assist specific states and regions with the fiscal costs of
site screening, public participation programs, construction, and
licensing—then those compact commissions must assess now what impact that
will have on meeting milestones.
Safe Operation and Longevity of Site A final and more problematic
issue associated with small-volume sites is the comparative safety and
longevity of large—and small—volume sites. Experience in related fields,
notably hazardous waste, indicates that prosperous sites are more likely to
initially invest in a safer technology and to provide better quality
assurance and monitoring than a marginally funded site. In addition, a
large-volume site is less likely to shut down prematurely and therefore
become a public burden because of inadequate long-term care funds.
All of these factors—per unit costs, burdensome site development
expenditures, and safety conditions—argue for fewer than a dozen sites
nationally. The current configuration of compacts and unaffiliated states
is the result of six years of complex maneuvering and long-time regional
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traditions. The factors listed above may not outweigh past history and
tradition, but they do provide persuasive reasons to consider the
consolidation of some compacts and the use of contracting among regions.
Compact Maintenance
A second major institutional challenge for the low-level waste
community is that of holding existing compacts together. While a number of
states have assumed the responsibility for hosting a facility—either
individually or as a compact membei—a number of multi-state compacts are
designating their host states in the next half year. In addition to the
burden of hosting a site, these designated states will face the question
of development expenses and long-term liability.
The decision as to whether to remain in compacts will be critically
affected by the designated states' assessment of the legal and practical
ability of unaffiliated individual states to exclude waste generated
outside their own borders. The debate currently taking place in North
Carolina reminds us of how pendent this concern remains. If a designated
host state chooses to remain in a compact, it may very well have to adopt
major legislation on siting facilities prior to the end of next year in"
order to meet the 1988 milestone. Given this and other factors, an
enormous amount of education of citizens and legislators in designated host
states must be undertaken if the compact system is to be maintained.
Shifting Agencies, Changing Personnel
The last point suggests another institutional challenge—that of the
constantly shifting arenas in which low-level waste decisions are made and
the frequent turnover in personnel. Since 1979, the focus of decisions has
moved from Congress (original federal legislation), to state compact
negotiators (content and members of compacts), to state legislators
(ratification of compacts), to compact commissions (implementation of
preliminary aspects of compacts), to state and regional representatives
(negotiation of 1985 Amendments), to Congress (passage of 1985 Amendments
Act and compacts), to regional compact commissions (designation of host
states), to state legislatures (response to host state designation), to
state agencies (implementation of state legislatures' decisions).
Complicating the picture is the fact that over the past six years
there have been many changes in personnel in the agencies and committees
responsible for one or more aspects of the process. Therefore, keeping all
concerned parties informed as to their obligations under the Act and ths
Amendments Act has proven—and remains—a major challenge.
Simultaneous Progress
The final institutional challenge inherent in the Low-Level Waste
Policy Amendments Act is that states and regions—despite their different
traditions and the fact that they have started in very different

33

places—must proceed at roughly the same pace. This
because if one state or region gets too far ahead of
down-for fear of becoming the nation's next disposal
some states may decide to proceed slowly, suspecting
may not work.

can create problems
the pack, it may slow
site. Conversely,
that the entire system

What is essential to implementation of national low-level waste policy
is that a sufficient number of states pass that critical stage where the
majority of the members in Congress represent states and regions which will
have access to new capacity. This will eliminate the prospect of
subsequent revision or delays in the 1985 Amendments since the majority
will have little interest in changing the law to accommodate the few states
which have failed to secure their own new capacity.
TECHNICAL CHALLENGES
Now let us turn to the technical challenges facings states and regions.
Plans and Procedures to be Developed
First, states and regions have an enormous number of plans, procedures
and regulations to develop over the next four years. These range from site
selection criteria—to siting plans—to technology assessment—to the
regulations for licensing of new sites.
In the development of these materials, a number of problems confront
each of the states and regions. The construction and licensing of a
low-level waste site is a one-time task and few states and regions have had
previous experience in this aspect of low-level waste management. At the
licensing stage, there may be shortages of qualified personnel; yet after
states and regions hire the required specialists they will not need their
services for more than a few years. In addition, there are expected to be
considerable differences between the siting criteria and the technical
criteria developed by the different states because of differences in
geology and public concern, thus cutting do'wn on the ability of states and
regions to share complex and expensive technical assistance.
These factors—coupled with the requirement that a host states must be
selected and a siting plan developed before January 1, 1988—constitute
major technical challenges to the states and regions.
FISCAL CHALLENGES
Fiscal challenges confronting states and regions fall into two
categories. One is funding the day-to-day operations of compact
commissions. The second challenge is financing the siting and construction
of new disposal sites.
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Compact Commission Operations
Most compacts provide support for commission operations through
membership payments—compacts themselves cannot assess generation fees.
While some compacts have instituted recurring dues, others originally
established a one-time payment. But, commission business has proven to be
longer-term and more costly than originally anticipated. Thus commissions
have had to seek other sources of income. In response, some compact member
states have provided additional payments or passed generation fees—but
some compact commissions still face inadequate financing. This problem is
one which must be resolved soon if these compact commissions are to go
forward with the work necessary to identify a site and meet the 1988
milestone.
Site Development Costs
As mentioned previously, in a number of cases site operators will not
provide the millions of dollars required for locating and constructing new
facilities. While Congressionally-mandated rebates were intended to
provide money to compact commissions to meet both of these financial
obligations, the rebate system is back-loaded so that during the period
where compact commissions will encounter their greatest financial
obligations, the rebates will be relatively low. Ironically, the largest
rebate—the one derived from a high surcharge for the longest period of
time—will occur in 1993—when it is hoped that most compact commissions
will have completed the most expensive aspects of implementing the Act.
Federal Assistance Required
These facts suggest that, to fill this growing gap in resources, the
federal government should continue, as called for in the Act, to provide
technical assistance to states and regions so that they can implement
provisions of the Low-Level Waste Amendments Act. Congress anticipated a
partnership between the federal government and the states. While states
are providing the vast majority of resources necessary to implement the
Act, continued federal assistance in several key areas can make a critical
difference as to whether the Act is implemented in a timely fashion—or at
c.ll.
REGULATORY CHALLENGES
On the regulatory front, host states must not only develop their own
regulations for the siting of facilities and the selection of technology,
but all states and regions must also await the development of a number of
regulations by federal agencies. Among the regulations critical to states
are those dealing with mixed waste, NARM and materials below regulatory
concern.

35

In addition, states await the issuance of NRC regulations on the
financial assurances relating to site operators and post closure
requirements. A number of these federal regulations must be developed soon
in order for states to meet the milestones required in the Act.
POLITICAL CHALLENGES
The final challenge is the easiest to describe and the most difficult
to predict. It is simply whether states and regions can retain the
political will to site facilities which elicit public opposition. State
and regional performance to date has been impressive—they joined together
to formulate innovative national policy and secured its adoption by
Congress in 1980. Following that, they negotiated and ratified compacts
and submitted them for Congressional consent.
In 1985, states and regions once again demonstrated their support for
low-level waste policy by negotiating consensus amendments to the 1980 Act
and by promoting their adoption by the U.S. Congress.
Thus, the record of the past six years suggests that states are intent
on implementing the provisions of national low-level waste policy. Yet,
experience in other fields suggests that the best of intentions often
founder when the actual decision to site a facility is made. A series of
siting decisions is currently pending throughout the United States. The
next year should provide telling evidence as to whether states possess the
political will to successfully carry out the promise of the past six years
of effort.
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NRC LOW-LEVEL WASTE MANAGEMENT GOALS 1987-1993
R. John Starmer, Ph.D
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards
U.S. Nuclear Regulatory Commission

ABSTRACT
The goal for the NRC low-level waste management program for the period
1987-1993 is based on NRC's mission to protect public health and safety
and on the mandate of Congress to help assure that the States have
provided adequate disposal capacity, individually or through compacts, by
the end of this period. We are working to establish a stable waste
management environment by the middle of the next decade. In order to
achieve this goal, the NRC must provide the regulatory foundation on
which the States can base their own licensing efforts. This includes the
development of review procedures and guidance documents to promote
efficient review of license applications as well as removing potential
impediments to development of disposal facilities. Examples of NRC staff
action areas include: documentation of license application requirements;
production of review plans; development of a policy on below regulatory
concern; rulemaking to define requirements for emergency access under the
LLRWPAA; development of guidance on the requirements for licensing
alternative disposal technologies; clarification of the regulatory
environment for disposal of mixed waste; and definition of the
requirements for disposal as contrasted with those for storage.' This
will be accomplished along with the day-to-day business of licensing,
preparing for closure of existing sites, review of topical reports and
other regulatory activities.
Lest we forget, the primary mission of the Nuclear Regulatory Commission
is to protect the public health and safety from the potential dangers
inherent in the utilization of radioactive materials. Within the NRC,
the Division of Waste Management has primary responsibility for the
disposal of radioactive wastes and the Low-Level and Uranium Recovery
Branch deals specifically with low-level wastes. I would like to present
to you today, the Branch's views on the future of low level waste
disposal for the next 5 to 7 years. This will include some philosophy,
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some background considerations, and a review of our program.
Your
comments on our assumptions, our goals and our programs will be welcomed
now and in the future.
Our goal is to achieve a stable low-level radioactive waste management
environment by the middle of the 1990's. We believe that this is the
intent of Congress, as expressed in the Low-Level Radioactive Waste
Policy Act of 1980 and reaffirmed in the Low-Level Radioactive Waste
Policy Amendments Act of 1985. The mandated milestones of the Policy
Amendments Act were an expression of the perceived urgency for reaching
this goal. We feel that reaching this goal requires a positive outlook
and a realization and understanding of the potential problems that may be
encountered.
I would like to focus on four broad considerations (Table 1) that we see
as important for the future development of a stabile waste management
environment.
Several considerations involve facts and are not
changeable. They define, to some extent, the framework within which we
operate. Other considerations involve conditions over which we have
varying amounts of control and goals which we must accomplish to achieve
stability.
Table 1. Considerations
°
°
°
0

Increased Waste Treatment
Licensing Guidance in Place
States Ready, Willing, and Able
No Unnecessary Impediments

First, we should expect increased waste treatment. Utilities have for
some time been implementing programs of waste management, emphasizing
segregation of wastes, for example. They are also installing compaction
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equipment and making preparations for incineration; there have been
attempts to develop commercial incinerators, although without much
success at this time. This increased management of wastes in the
broadest sense, changes the economic picture. At this time, states and
compacts are basing their waste management plans on current volumes of
waste. As a result, the costs of waste disposal will undoubtedly rise if
management practices result in significantly reduced waste volumes. This
is particularly true where costs are also increased by additional
"safety" features added to the disposal facility to enhance containment
or to meet the requirements of public perception.
Second, we must have regulations and licensing guidance 1n place as soon
as possible. This is true whether NRC issues the license or the license
is issued by a state under our Agreement States Program. Agreement State
regulations must be compatible with ours and our guidance will therefore
be helpful to the states as well as prospective licensees. It is
difficult for a developer to locate an acceptable site and to begin
facility development without regulations and guidance available on what
is acceptable to meet the requirements of those regulations.
The
regulations, codified in 10 CFR Part 61, have been available since 1982.
NRC staff, with contractor support by the Army Corps of Engineers,
determined that 10 CFR Part 61 is applicable to shallow land burial, as
well as all near surface "alternative" disposal concepts identified in
NUREG/CR-3774, vol. 1. The Agency published generic guidance on that
subject in the Federal Register in March of 1986. We plan to produce
more specific guidance, but on a limited number of options. We feel that
there are a few basic designs that can be tailored to specific conditions
and that concentrating developmental and regulatory efforts on a minimum
set of design concepts will produce optimal resource utilization, while
satisfying most state needs for alternatives to shallow land burial.
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Third, the states must be ready, willing and able. In other words, the
compacts and the host states must have a very positive, action oriented
posture toward disposal facility development. If that does not happen,
we will not see many new sites by 1993. I am encouraged because it
appears that there has been a realization that compacts must move forward
to designate host states and that host states must move forward with site
selection and facility design efforts. Even the states and compacts that
have been relatively inactive in the past, have staff that are seeking
background information on solutions to the problem rather than sitting
back and waiting for others to act.
Finally, we must work to remove unnecessary impediments to disposal
capacity development. One is the potential that a willing state could
run into a political roadblock, part-way through the facility development
process. We hope that does not happen or that solutions can be found.
Politics could make it difficult to stay on the Congressionally mandated
schedules. I have quite a list of potential unnecessary impediments, but
I would like to emphasize only a few.
Other potential problems also require resolution. Mixed waste may not be
a big problem, but it is certainly a potential impediment to progress.
If we cannot site and operate a low-level radioactive waste facility in a
manner that is also compatible with EPA regulations, we have the
potential for delay. Another potential problem is the creation of orphan
waste. Mixed waste can provide an example. If such wastes cannot be
disposed of in a low-level radioactive waste disposal facility, a state
might consider it impossible to move forward with low-level radioactive
waste siting and facility development. NRC and EPA are actively working
to remove this potential problem. NARM is another potential orphan, but
if NARM is treated as a low-level radioactive waste, although not defined
by Federal law as such, it can be disposed of in a near surface disposal
facility.
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Some states are looking at protracted storage as a possible alternative
to disposal. Our current staff position is that storage is not a
solution; it does not satisfy the disposal mandate of the Amendments Act,
and it is not the best way to protect public health and safety. It is
also important that obstacles to waste treatment be removed to the extent
possible. I use treatment in a broad sense here, but I refer to the sort
of problems that have' recently been encountered in siting commercial
incinerators.
Our approach to all of these potential problems is to have a "can-do"
attitude and to work to solve them. I mentioned the work that we have
done with the EPA. We found that there are indeed problems related to
mixed waste but we are slowly finding solutions. Political problems may
be solved with education and/or incentives and we must continue to move
forward despite problems we may encounter.
One aspect of the establishment of disposal capacity that we are
following closely is the number of sites being developed. NRC and
Congress felt initially, when the concept of compacts was developed, that
five or six regional facilities would suffice. We did not consider the
addition of independent state facilities, and we now see the potential
for up to ten such facilities. The problem is that the more sites you
establish, the less volume per site you can expect. We do not control
the number of sites. It is a situation that will develop out of the
attempts to develop disposal capacity during the next years as a result
of meeting strict milestones, of adjusting to economic realities and as a
result of political pressures. We must follow the situation carefully
and direct it gently with guidance and measured action.
Most of the actions I will discuss next (Table 2) are mandated to some
extent by the Amendments Act. I would like to call to your attention to
NUREG-1213. NUREG-1213 is a staff generated document which presents our

plans and schedules for implementing the Nuclear Regulatory Commission's
responsibilities under the Amendments Act. It also presents an analysis
of the Act, including cur interpretation of actions that are required of
the Department of Energy. In addition, NURE6-1213 contains a list of
pertinent NRC publications, including several important Federal Register
notices dealing with engineered alternatives, the production of a
Standard Format and Content Guide for license applications and a notice
of the existence of NRC's Low-Level Waste Technical Assistance Program.
Table 2. NRC Staff Action Areas
°
"
°
°
0

°

Below Regulatory Concern
Emergency Access
Alternatives
Policy on Storage Vs. Disposal
Mixed Waste
Standard Format and Content Guide(s)
Standard Review Plans
Data Base Development

I would like to point out that our work on below regulatory concern
wastes (BRC) is nearing completion. We have published a commission
policy statement in the Federal Register which explains how to petition
the Commission to have a waste stream defined as below regulatory
concern. That Notice was published on August 29. Currently, we are
writing an Advanced Notice for Proposed Rulemaking on the same subject.
The final date for promulgation is uncertain at this time. In the area
of emergency access, the staff position is that such access should be
made difficult and granted only in the case of a demonstrated threat to
public health and safety or National security. We are starting a
rulemaking, to define the conditions under which emergency access can be
granted. I will talk more about that, tomorrow night. On Alternatives, I
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would like to emphasize that we have been working with DOE to make sure
that our actions are complementary and compatible. I will let Mike Tokar
fill you in on all our work on Alternatives later this afternoon. Our
policy on storage versus disposal implies an educational process. I
mentioned there seems to be some feeling among some states that they
should develop storage capacity rather then a disposal facility. We have
some rather strict policies, however, regarding this matter. We oppose
long-term storage and we recognize definite differences between the
disposal and storage of waste. A guidance document on this subject is in
preparation.
Mixed waste is still an ongoing concern. We have put a lot of effort
into the mixed waste issue with EPA and Sher Bahadur will detail some of
the results to you later. It looks like there will be additional work in
settling on definitions, and clearing up points of disparity between NRC
regulations and those of EPA for a year or so. Mike Weber will present a
proposed definition of mixed waste tomorrow.
We are in the process of developing standard review plans for evaluatinga license application and have produced a first, internal draft. The
Standard Format and Content Guide for a license application was noticed
for availability in March. Finally, we are working in the area of data
base development. John Greeves will talk about that later and will
explain how we are working with DOE in that area.
My last viewgraph (Table 3) presents our program for fiscal year 1987.
The outline covers the tasks that we are undertaking to meet our
responsibilities under the Amendments Act.
We will continue with
regulation development, technical assistance to states and normal
day-to-day licensing efforts. We would like to do more but at the
present time are limited by budgetary constraints.
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Table 3. Outline of the NRC Low-Level Waste Managtnent Program
for Fiscal Year 1987.
NWPA SECTION 151
FINANCIAL ASSURANCE REQUIREMENTS FOR LLW DISPOSAL
CRITERIA FOR TRANSFER TO DOE OF EXISTING LLW SITES
LLRWPAA of 1985
GREATER THAN CLASS C WASTES
ALTERNATIVES TO SLB
EMERGENCY ACCESS
15 MONTH LICENSE REVIEW CAPABILITY
SF&C GUIDE
SRP OF LICENSE APPLICATIONS
SRP FOR ENVIRONMENTAL REPORT
LEACHING SOURCE TERM
SITE SCREENING GUIDANCE
OTHER
WASTE BELOW REGULATORY CONCERN
OTHER REGULATORY ACTIONS
MIXED WASTE (CHEMICALLY HAZARDOUS)
MIXED WASTE (BIO-HAZARDOUS)
CASEWORK
OPERATING SITE ACTIONS (HANFORD, BARNWELL, BEATTY)
TECHNICAL ASSISTANCE TO STATES
ONSITE DISPOSAL REVIEWS
TOPICAL REPORTS
EMERGENCY ACCESS PETITIONS
BRC PETITIONS
WEST VALLEY REVIEWS
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I would like to take this opportunity to encourage you talk to us. There
is nothing more lonely than being a regulator in Washington while all the
action is taking place in the field. The Federal people have to have
constant feedback from the professionals in the field and from those on
the front, lines, the States. We have directly requested input to our
recent Federal Register notices from the States and the public in
general. We have hed a disappointing response considering, in our
opinion, the controversial nature of the subject of low-level waste
disposal. I encourage you to discuss your concerns with the NRC staff
members present at this meeting or to call us with your ideas and
observations.
We cannot always implement your ideas or be fully
responsive to your comments, but our efforts are sincere. We will try to
communicate with you at all times and I would like to emphasize that your
input is valued.
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DEVELOPING NEW LOW-LEVEL RADIOACTIVE WASTE
DISPOSAL CAPACITY IN THE UNITED STATES
THE DEPARTMENT OF ENERGY'S ROLE
Joseph A. Coleman
U.S. Department of Energy
Washington, D.C. 20545
Introduction
Since the last participants' meeting in September of 1985, much has
occurred nationally and regionally in civilian low-level radioactive waste
management. Of particular significance, we have seen the realization of
our efforts to develop new legislation (P.L. 99-240) that will focus and
guide us for the next several years. That legislation, Title I - Low-Level
Radioactive Waste Policy Amendments Act of 1985 (the Act), established a
7-year period of transition from the current disposal system to a more
regionally balanced
system that would become fully operational in the early
to mid-1990 1 s.
The Act prescribed mandatory milestones by which the progress of developing
new regional or independent State low-level waste disposal facilities could
be determined. The first milestone, ratification of a regional compact or
certification by a State to develop a disposal facility, had to be met by
July 1, 1986. There has been nearly universal compliance with this
milestone by the compact regions and individual States.
This milestone is the first major action that required all States to make a
formal decision regarding disposal of their low-level waste since the
original Low-Level Waste Policy Act was enacted in 1980. At that time, we
did not foresee the time-consuming complications involved in establishing a
nationwide regional framework for low-level waste disposal. However, this
time, seven regional compacts were approved by Congress as part of the Act
and another compact has been introduced in Congress. Most other States,
though not yet part of compacts, have asserted their intent to join
compacts or have agreed to develop disposal sites. We have completed the
first steps toward accomplishing our goal of establishing a new, equitable,
and effective nationwide system for management and disposal of low-level
radioactive waste.
Coordinating Our Efforts
The road to success is not completely clear and free of obstacles. Much
work still lies ahead in the next few years. Success will require sound
technical judgments and the acceptance of these judgments by the public.
DOE can help with attainment of these requirements for success, but the key
role must be played by the leaders in the several States that will host new
low-level waste disposal sites. We in DOE believe that a basic ingredient
toward achieving success is the continued sharing and exchange of
information among the various stakeholders. We strongly believe that State
and compact region representatives should meet on a regular basis to

exchange information and collectively discuss ways to resolve problems in
developing new disposal sites. Such a forum is an essential element in
making the Act work.
Additionally, we are continuing to co-sponsor this annual participants
meeting. We believe the meeting provides a valuable opportunity for
interested parties from States, compact regions, Federal agencies, and
private developers to meet and discuss technical and institutional needs,
issues, and common problems.
The Challenge of 1992
In the civilian low-level waste community, it is the States who must
develop and operate new low-level waste disposal facilities, either
individually or by regional compact. The Department of Energy's role is to
facilitate this process, and this role is clearly defined by the Act. The
Department has operated low-level waste management and disposal facilities
for over 40 years. We are evaluating several new technologies for use in
our facilities in the future. We believe our experience over the years and
the new information we are gaining can be of assistance to States and
compact regions as they develop new civilian low-level waste disposal
facilities.
Under the Act we are obligated to provide assistance to States and compact
regions in fulfilling their responsibilities under the Act. We are being
asked by Congress and States to provide new low-level waste information and
data. We are being asked to assess and evaluate better waste treatment and
volume reduction methods. We are being asked to evaluate disposal methods
that could be employed as alternatives to those currently being practiced.
We continue to analyze in situ waste form behavior in order to improve
shallow-land disposal technology and performance. Clearly, under current
budget constraints we cannot meet the demands and expectations for
assistance by all States and compact regions. Yet, we must attempt to
deliver a program that administers fairly to nationwide disposal capacity
development needs.
State officials must make the tough decisions that will spell success for
civilian low-level waste management. The goals set forth in the Act are
for the States to meet, either separately or collectively. But, it is
apparent from recent history that no State or region wishes to move too far
ahead in developing new low-level waste capacity.
The Department has developed a generic schedule for meeting all the
milestones in the Act that we believe is realistic. We have provided that
schedule to all 50 States, Puerto Rico, and the District of Columbia.
Congress requires the Department to report annually on the progress of
States and compact regions disposal siting and licensing activities. We
intend to use this generic schedule to evaluate State and regional
progress. If a State or region has a different schedule to which it is
working, we would use theirs instead of ours. We believe we can
successfully balance our dual roles as facilitator for the States and
regions and monitor for the Congress. Both roles relate to continued
progress in meeting the objectives of the Act.
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Technical Assistance
Areas where we have determined we can be of direct assistance to the States
and compact regions would include data on low-level waste generation and
disposal, the development of comparative information on alternative
disposal technologies, and the development of disposal site designs that
would meet regulatory requirements. We are moving forward in these areas
and plan to have information available in the spring of 1987. We have had
discussions with NRC on our plans and intend to invite their participation
in the review of several disposal site design concepts. These designs
together with comments from NRC should accelerate efforts of compacts and
States to prepare a license application for the 1990 milestone in the Act.
Other areas of assistance by DOE include information on developing a siting
plan for the 1988 milestone and on the siting of new low-level disposal
facilities. Additionally, we intend to continue to maintain our data and
information system. Our information program will continue to provide data
to support development of analyses and waste management decisionmaking as a
national service; however, applied data systems that a State or region may
wish to implement would likely be offered on a cost basis, thus allowing
for the dynamics of the market place to provide creative and competitive
tools for data management and program decisionmaking.
Other forms of assistance to States and regions by our programs would
include workshops, training courses, and provision of technical consultants
and experts.
Reports and Accounts
Finally, I would like to discuss briefly the Department's responsibilities
to support the various reports and accounting responsibilities for the
Department in the Act. I have already mentioned our requirement to report
annually to Congress on State and compact regional progress in devloping
new disposal capacity. Other responsibilities include 1} the management of
an escrow account of 25 percent of surcharges levied by the States hosting
the three operating civilian low-level waste disposal facilities; 2) the
allocation of 800,000 cubic feet of disposal capacity among the three
disposal sites for low-level wastes generated by utilities as a result of
unusual or unexpected operating, maintenance, repair, or safety activities;
and 3) the development of options for the safe disposal of low-level waste
exceeding the NRC's limits for class C low-level waste.
The Department published a procedure in the Federal Register on June 24,
1986, on how we plan to manage the escrow account. We have provided an
initial disbursement from the account for those States and regions that we
determined were in compliance with the July 1, 1986, milestone. An
additional disbursement will be made to those States and regions and
additional States determined to be in compliance with the milestone. We
are evaluating the procedure in view of the comments that were offered on
the Federal Register notice and we are currently developing additional
information on how we intend to evaluate compliance with the January 1,
1988, milestone.
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We are preparing a draft procedure for public comment for allocating the
unusual utility volume capacity. It should bo available for publication in
the Federal Register this Fall. The Department's report to Congress on
greater-than-class C low-level waste is in preparation and we plan to
deliver the report to Congress on time.
Conclusion
The Department of Energy recognizes the importance of Federal assistance to
States and regions in planning and developing new low-level radioactive
waste facilities. To the extent allowed by resources made available to us,
we plan to provide this assistance in the form of information and available
expertise within the Department as well as workshops, conferences, and
evaluation of potential technologies of interest to States and compact
regions. We also intend to assist in decision processes by preparation of
design and licensing studies. If you have specific requests for assistance
or suggestions on how to make our program more useful, please contact me or
the Department of Energy or EG&G Low-Level Waste Program personnel.
The achievement of new disposal capacity nationwide in the timeframe
established in the Low-Level Radioactive Waste Policy Act of 1985 will
depend on the ability of the States and compact regions to make technical
decisions and to nain public acceptance for those decisions.
The next few years are critical. As the Generic Plan for Development of a
New Low-Level Radioactive Waste Disposal Facility shows, we have to
accomplish eight major actions for each new site in the next 3 years;
actions that we have been unable to complete since 1980. Either we make
the national low-level waste management system that we have helped design
over the past few years work, or we face a major redesign of the system
early in the next decade.
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GENERIC PLAN FOR DEVELOPMENT OF A MEW
LOW-LEVEL RADIOACTIVE WASTE DISPOSAL FACILITY
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CLOSING PLENARY SESSION

SUMMARY OF SESSION
ON
DISPOSAL TECHNOLOGY
Peter Colombo, Chairman, Session I
Brookhaven National Laboratory
As most of you know, we had a very well attended session Tuesday afternoon
and Wednesday morning. As a result, we had many, many issues and questions
which were brought up at the session during the discussion periods, but they are
too numerous to go over at this time, so I am going to concentrate Mostly on the
issues that we had determined or predetermined to address at the tine of the
session. One issue is how well does current technology perform? We are talking
about shallow land burial as we know it today. Which of the alternative disposal technologies appear preferable? And last, what is required to place a technology in operation? So I'll take them one at a time, and address the major
questions and problems that are anticipated in these various areas.
First, is shallow land burial technically understood? Some of the words of
wisdom that came out during the session were that site requirements are much
better understood now as a result of improved site selection criteria and past
experiences at the shallow land burial sites. The hydrological and geocheaical
processes at shallow land burial sites are well characterized. The advantages
of new French designs and the use infiltration barriers for specific types of
wastes and waste classifications are understood. The importance of the waste
form and the stability and long-term behavior of the burial site again is
recognized.
The regulatory picture is clear. We have had five years to understand and
digest 10 CFR Part 61. Now, NRC is preparing standard review plans which will
further clarify the methods of evaluating and licensing shallow land burial
facilities.
Performance can be improved. That was another concensus. Based on Jump's
paper from Chera Nuclear, our current technology can be improved above regulatory
criteria. In fact, they have demonstrated advanced monitoring and other safety
features. However, it is also realized that there are other improvements that
can be made which go even beyond the added improvements which have been presently made at Barnwell. For example, the use of more efficient sorbent
barriers as described by Sue Mitchell of PNL. It has also been emphasized that
the suitability of shallow land burial disposal of radioactive waste is not
entirely based on technology but also on public confidence. In the case of
shallow land burial, there is little public credibility.
Which of the alternative technologies appear preferable? Maybe it can be
rephrased to say, in this case, it is probably more appropriate to consider it a
practice to make a technology preferable.
Public confidence — public confidence appears to be a primary consideration
in the selection of a technology. This was heavily emphasized by Bill Dornsife
in his presentation and strongly enforced by Arnie Wight and Al Pasternak during
one of our discussions.
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Experience — not many technologies have a track record of practical
experience which is available with shallow land burial. Also, there is
approximately eight years of French experience with earth-mounded concrete
bunkers. We are addressing disposal rather than storage concepts. In addition,
DOE has been using auger holes for disposal of certain types of waste for over
twenty years.
Regulatory clarity —Tokar, of NRC, announced that the strategy proposed
by the NRC staff is to focus on concepts which incorporate concrete, such as
earth-mounded concrete bunkers and below ground vaults.
Schedule — the schedule is a function of the technology which is selected,
since several of the alternative concepts have essentially been placed on the
back burner by NRC.
Economics — while the public is not concerned about cost effectiveness or
any other economic considerations, the DOE includes economics as an important
issue.
What is required to place a technology in operation? Well, we must define
performance objectives and criteria. According to Dornsife, Pennsylvania will
have more stringent criteria than the NRC requirements and it was also implied
that other states will follow suit.
Site Selection Process — this is also strongly impacted by public opinion,
so that public opinion strongly factors into establishing, not only the site
selection process, but also the performance criteria and the design of the facility. Again, this was heavily emphasized. In terms of the facility design,
great concern is expressed over failure mechanisms. Since not very much is
known regarding the long-term behavior of concrete and other cementatious
materials which are used for provocating the various technologies and
facilities.
Licensing Application — resolution of the applicability of RCRA regulations to low-level waste facilities must be addressed, and this again was
another important point.
Construction of Facilities — the big question was how can a facility be
constructed so that material components meet acceptable quality standards?
Facility Operation — there were again concerns regarding the continuous
monitoring programs and other operational procedures at the various sites. Of
course, these varied depending on what technology was selected but, again, it
was something of concern because of the lack of experience with these technologies and the desire to attempt to detect any movement of radioactivity, or
any degradation of material, or any failures whatsoever as soon as possible.
That essentially concludes the rather brief summary of the section. I would
like to thank John Loughead for really lending a great hand this morning in
attempting to get this thing all put together. We discussed this in detail and
once we get our thoughts together, I think we will be able to incorporate more
information for the symposium.
Thank you.

52

E. Jennrich:
I think we have time for a few questions. We will take the* while thoughts
are fresh. There is a microphone in the center.
A. Pasternak:
Just a clarification, I thought I heard Peter say that I, along with Arnie
Wight, had endorsed Bill Dornsife's remarks on technology in public acceptance.
P. Colombo:
I think what they emphasized was the fact that public acceptance was one
of the major contributing factors for the whole undertaking of these new
technologies.
A. Pasternak:
I agree that public acceptance is very important but I strongly disagree
that technological, what I referred to in the session as gimmicks, is the way to
obtain public acceptance.
P. Colombo:
I agree that technology is very important, but I think you have to sell it
to the public before you can at least move with it.
A. Pasternak:
Public acceptance will be the result of fair dealing with the public and
providing them with information, and taking into consideration their input on
site location, and the input of the local public on improvements at a site.
But, generically speaking, emphasis on alternatives to shallow land burial, I
think, is going to have the impact of delaying programs wherever they become an
issue.
P. Colombo:
I agree with you; however, I think it has been strongly expressed by the
public that they would like to see above ground structures for waste disposal so
they can see what's going on and keep their eye on it. Obviously from the
point of view of NRC and others, it may not be the best technology.
A. Pasternak:
No, we have not seen that in California. Above ground structures have not
been expressed by the public as far as I am aware of.
E. Jennrich:
I think it varies state-by-state and depending on where you are exactly in
the process. I think Texas would agree on some of your opinion, Allan, and some
on Pete's; so, it is an item that is a case-by-case interpretation.
We will move on to the second session on Site Closure to be presented by
Dick Blauvelt.
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SUMMARY OF SESSION
ON
SITE CLOSURE
Richard K. Blauvelt, Chairman, Session II
Mound Laboratory
I would like to thank Bob Dodge, who was my technical secretary, for the
help he provided not only in the session but in the preparation of the slides.
There are some issues that were raised up front by the program for us to
address and I want to speak just briefly to those. In terms of site closure,
what is it? We felt that the term site closure, at this point in time, was
fairly well understood; that a site is closed when it performs according to
predetermined criteria with a high degree of confidence and under a cost effective, long-term, minimum maintenance approach. That is certainly an idealistic
set of criteria to try to meet, and I am not saying that we can do that at this
point in time, but that is what we consider site closure to be. To repeat, it
is achieved when you can demonstrate that your site is performing against a previously determined set of criteria with a high degree of confidence. Clearly,
when you have materials like plutonium or other long lived radionuclides in your
burial grounds, you will not be able to conduct a monitoring program that will
conclude when everything is decayed out and you can walk away. So, you have to
go in with some predetermined measurable goal that will allow you to say, "OK,
once I have reached this goal, the site is deemed closed," verified through
radiological and nonradiological monitoring and surveillance of physical condition of the facility.
There were five papers in the session. By the way, Steve Phillips' paper,
which was one that did not make this meeting because of some difficulties at
Rockwell Hanford in getting clearance, will be presented at the Tucson Vaste
Management Meeting '87. Those of you who were looking forward to hearing from
Steve, if you would care to go to Tucson in the middle of winter, will have an
opportunity to hear that.
Since there are five presentations, I think I have about five minutes to go
through briefly what was presented. Lisa Blanchfield, from the Program, has
prepared a guidance document providing a systematic approach for site stabilization and closure. It gives those of us who are trying to close a site a road
map, a path to walk on, and it was well received. There is some continuing work
on that document which is going to recognize the fact that site closure cuts
across many of the DOE waste programs. It is not specific to low-level waste
because we realize that most facilities out there, whether they be commercial or
DOE, have in them chemical constituents; there is transuranic waste at least at
three of the four commercial burial grounds that I know of, because Mound has
shipped transuranic wastes to those facilities. So, in the FY87 time frame,
this guidance document will be further developed to take into account some of
the things we will have to do that get into the RCRA/CERCLA requirements.
Norm Golchert, from Argonne, developed a process for designing and establishing a long-term monitoring program, which lists some of the information
needed to develop a plan, and some of the principles that you need to take into
account as you conduct this plan. One of the interesting points that this
brought out was a site checklist. You go to your closed site that you are now
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monitoring on a periodic basis, say every six months, and look at some of the
physical characteristics of that site to assure that the basic assumptions you
have in your model and monitoring program still are valid. For example, has
there been a flood that came through to change a lot of the assumptions you made
at the inception.
The West Valley Stabilization Program was presented. They went through a
very systematic approach looking at several technologies for stabilizing that
site. I think that the checklist they developed and some of the technologies'
that they considered are worth looking at. In the end, based upon a ranking and
cost consideration, the existing active maintenance program was the preferred
option. They are pursuing that, which they feel gives them the maximum flexibility in terms of what may have to happen down the road.
There was also a presentation from some work at Maxey Flats which I had a
great deal of personal interest in, since we did ship some waste there. They
have, of course, done a lot of work down there with the water problems they have
had in terms of trying to keep the infiltration out and deal with the water that
was already there. They have also done some grouting activities which have
been very promising in terms of stabilizing that site and have done a demonstration on an advanced engineered trench using some tracer techniques which I think
would be very useful in other demonstrations. The most interesting piece of
information that came out of that talk was the fact that Naxey Flats is going to
be closed under Superfund and they have identified 850 potential responsible
parties, including EPA. The fact that EPA is a potentially responsible party in
their own suit I thought was kind of amusing. For those of you who may have
shipped wastes to Maxey Flats at any point in history, you can expect a letter
from Region IV Atlanta sometime in the next few weeks. That is my
understanding. That was good news to report back to Mound.
The last paper we had was on In-Situ Vitrification, which again holds promise
for some site closure applications. There have been a number of demonstration
projects which have taken place to this point in time and a number that are
planned in the future. There are some significant advantages in terms of cost
which you might think would be prohibitive, but it's truly not when you look at
the real cost. So the thought is that this is a technology that certainly holds
promise for successful closure of a number of sites within the DOE complex.
We did identify some needs and also some items to evaluate the need for.
There seems to be a continuing need for cost information on site closure as it
pertains to some of the technologies that have been tested to date. There is a
push for additional demonstrations. There has been some demonstration on
in-situ vitrification; there is the work that has gone on at West Valley and at
Maxey Flats on stabilization. What the contractors would like to see is a
demonstration project on a site or a portion of a site that would take that site
through all of the steps to the point where you would establish at least some
type of a short-term monitoring program, and see whether or not some of the
technologies that have been developed in terms of grouting, dynamic consolidation, and so forth, actually will result in enhanced performance of a real
burial ground.
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That gets down to another problem, and that is cost. It is recognized that
the budget of the low-level program is not infinite, so there appears to be a
need for support from the operations side of the fence to conduct not only these
types of demonstrations but the transfer of technology. This is an issue that
has come up at several meetings. The transfer of any of these technologies from
the R&D phase to actual practice at the facilities still needs to be bridged.
What we are asking for is some moral support or some justification from the
programs with some coordination role with the operations side of the fence to
assure that that can happen smoothly.
The next item is increased technology transfer and information exchange.
It's really unfair to bring that up, I guess, and I'm probably going to hear
some noans because we say all the time that there needs to be additional information exchange. We hear a contractor say, well I didn't know this or I didn't
know that. We determined, I think, that for the most part there is a lot of
reporting that is being done; there is a lot of information exchange; there is a
lot of data going back and forth. Much of it gets shelved, so we are saying
that there still is a need to pay attention to that, to continue to look for
forums like this one, to make sure that site specific activities somehow get out
to those people who are doing the work.
There were five items which came out that we need to evaluate the need for
— I am not saying that these are problems, but potential problems.
1. A better understanding of monitoring in the unsaturated zone.
2.

Planning for long-term maintenance of monitoring equipment in terms of
site closure. We are going to be monitoring for an extended period of
tine, and we need to make sure that we give consideration to that system
so it can be maintained, and if there is some failure of equipment that
we can go back in without disturbing the system and continue to get the
data that we need.

3. Techniques for not only monitoring chemical migration but identifying
those nonradiological constituents that are of concern in terms of site
closure, since we all agreed that there are no pure, pristine radioactive burial grounds, or very few. We are going to have to give consideration to some of the other constituents, and there perhaps needs to
be some additional work there, not only in monitoring but perhaps in the
pathways modeling as well.
4. Focus performance objectives - Is it 500 mrem? Is it 25? Is it one?
Is it five? Is it four? Certainly at some point in time there is going
to have to be a decision made in terms of what our performance objective
is.
5. The last one is model validation. There has been a lot of work done on
determining what are the appropriate constituents of a model. It was
felt that there still needs to be some work on demonstrating that the
model you selected for your site is indeed a valid model. How do you
prove it? Well, you monitor, you collect data, and you verify.

In summary, the two major needs were that site closure needs to be demonstrated on a real basis, and then the second obvious item is that this demonstration needs financial support from both low-level program and operations.
Any questions? Excellent. Next.
E. Jennrich:
It must be a closed summary. Next summary will be on Information Data
Systems by Chuck Hardin.
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SUMMARY OF SESSION
ON
LOW-LEVEL WASTE INFORMATION:
DATA AND SYSTEMS
Charles M. Hardin
Technical Chairman, Session III
The issues addressed in the session are identified in the program.
will discuss how the papers presented relate to these issues.

I

The first objective in any data system is to determine how the data
will be used.
Once the user can answer this basic question, many other
questions become more easily answered.
Past experience in gathering
information on low-level waste has shown that some data has been gathered
because "it was nice to have", with only limited identification of a use of
the information. Therefore, the first step in any data management system is
to clearly identify the intended use of the data before obtaining a lot of
"nice to have" information.
The uses of low-level waste information determined during the session
were:
(1) To Enhance public confidence by having answers, or at least
knowing where to find answers.
(2) To provide information to Congress, as mandated by law.
(3) To provide information to regional compact commissions
and individual states for site planning and development.
(4) To characterize waste streams.
(5) To Provide management tools for rule making decisions, licensing
and compliance actions, and criteria development.
Now that we have identified the uses of the information, the next
question to answer is, "Who needs the data?" The major users identified
were:
(1)
(2)
(3)
(4)
(5)
(6)

Compact Commissions.
Congress and State Legislatures.
State agencies, both regulatory and non-regulatory.
Federal agencies, both regulatory and non-regulatory.
Commercial Sector.
Research Facilities.
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The General Public needs the information as well, but I see them using
reports generated from the various systems rather than directly accessing
the databases.
The next issue considered was the question of "What data is required to
meet the needs and uses of the user community?" The type of data needed
will change as the needs of the users change, and as we become more
knowledgeable.
However, one central point is paramount, and that is that
for trends analysis, some data must be obtained consistently year after
year. Some of the required data are:
(1) Information to characterize the waste stream, which
includes, but not limited to:
(a)
(b)
(c)
(d)
(e)

Volume
Radioactivity
Radionuclides
Chemical Composition
Physical Form, and

(f) Associated Toxic Chemicals
(2)

Information to determine the category of the generator.
Such data would include:

(3)

(a) Point of Origin
(b) Facility Type
(c) Licensee Identification
(d) Etc.
Information on waste treatment methods, such as:
(a) Incineration
(b) Compaction
(c) Solidification
(d) Etc.

(4)

Information relating to on-site, and off-site waste management
practices.

The final issue addressed was how often should the information be
collected.
Some data should be collected quarterly, such as data for
allocation and rebates. Other data should be collected at least annually,
and quarterly where available, such as data relating to waste received at
disposal sites. Some information can only be obtained through surveys. For
example, on-site management practices, since no other system exists to
collect such data.
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For most users, an annual collection of data will be sufficient. If a
database already exists, such as waste received at disposal sites, and
maintained by the disposal company, collection of appropriate disposal data
could be collected quarterly, or more frequently, if needed.
In conclusion, there were two major points emphasized during the
session. These are:
(1)

The need for a centralized national registry for low-level waste
data, although who should maintain such central registry was not
identified.
It was also not determined how to assure that
generators would provide data into the registry.

There were two suggestions for generator's participation.
They were:

(2)

(a)

Regulations which would require submitting of data into the
registry, and

(b)

Providing beneficial incentives to the generator for
registry entry.

The r.eed for cooperation within the low-level waste community to
obtain the necessary data was emphasized in nearly every
presentation.
And, the speakers expressed their employer's or
agency's interest in participating in efforts to provide complete
and accurate low-level waste data.
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SUMMARY OF SESSION
ON
WASTE TREATMENT
William H. Pechin, Chairman, Session IV
Oak Ridge National Laboratory
I want to thank Jeff Bradford of EG&G, who was my technical secretary, and
Don Dunning of MAXIMA. Both gave me a great deal of assistance. Our session
dealt with waste treatment. We had three papers that dealt with specific waste
treatment technologies, a paper that addressed a systems study on waste treatment, and a paper describing a new radioactive waste treatment system at West
Valley.
In looking at the program, it seemed to me that we had fewer papers on waste
treatment this year that last year, and maybe fewer last year than the year
before. I brought that up as an issue, and asked the audience for comment.
Some of the points that were brought out in that discussion include the
following. A lot of the treatment technologies that were addressed early have
been developed, and are in operation; so this is partly a sign that the technology is maturing. Other treatment development programs have reached the stage
of demonstration; most of the laboratory and subscale work that is needed has
been done, and it is time to go into full scale operation somewhere. Also, Most
of the easy ones have already been done. That was another point that was Made.
But when you come to the demonstration stage, the front-end capital costs are a
major problem, as everyone in the audience who has ever asked for a dollar
realizes. Oak Ridge has taken one approach to try to ease that capital squeeze,
and I'm sure other people will be trying other things. Finally, it was
suggested that the regional approach to waste treatment might be warranted,
where one facility can serve a number of installations. I know the DOE complex
is doing this in Oak Ridge with the TSCA Incinerator; that will serve both the
Oak Ridge reservation and the off-reservation plants with one incinerator. That
is one approach to ease the capital problem.
We also addressed the session issues that were suggested by the Program:
How well does the technology perform? How is system performance improved? What
technology is required to place this in operation? What are the expected cost
benefits? Which wastes require treatment so disposal may be accomplished?
Particularly from the application of incinerator technology, which was discussed
in one of our papers, it became very apparent that it is difficult, maybe
impossible, to judge a specific treatment technology without looking at it with
respect to a specific application. If we are talking about an incinerator, for
instance, you really have to address whether you're going to put that incinerator at the INEL, on the Oak Ridge reservation, or on some specific commercial
site. Where will it be located? What are the waste streams it will need to
handle? What are the economics that arise from those particular waste streams
and the particular volume reduction you may achieve from applying it there? And
what regulatory constraints do you have to deal with in order to put that technology into application? For example, if you are a utility with a power
reactor, how does this incinerator affect your licensing? The complications
there may be such that you don't want to apply the technology even though it may
be very good in all other aspects.

Those art the general issues and discussion that arose during our session.
I'll be happy to answer any questions that anyone nay have. Thank you.
E. Jennrich:
You mist be all questioned out. We'll have one more session summary and
then take a short break while we change session chairmen at the front table.
Our next summary will be on Performance Assessment by Charles King.
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SUMMARY OF SESSION
ON
PERFORMANCE ASSESSMENT
Charles M. King, Chairman, Session V
Savannah River Laboratory
Thank ycu. I'd like to thank Doug Halford, who was the technical secretary
for the session on Performance Assessment, and Adam Szluha of The MAXIMA
Corporation. I tried to set the tone for this somewhat complex subject of performance assessment by telling the audience that my boss last week asked me to
come in and talk about performance assessment. I said, "Fine, I'm writing a
summary paper on the subject and it should be an interesting symposium." He
said, "No, I want to talk about your performance." I use that as an illustration that many of us here in this room and certainly members of the public
are perhaps confused by this complex subject we call performance assessment.
In the introductory paper, I tried to define it in somewhat more detail by
breaking the process down into three major components, and the twelve papers
that were presented in the session were then broken down according to that
structure. Very simply, that structure includes facility assessment - the need
to have a complete accurate understanding of a site and the ..ature of what vent
to a site, such as the curie content, the chemical composition, and all of the
pieces of necessary information, all of which have a great deal of uncertainty.
This first step, facility assessment, is highly uncertain, and perhaps the most
critical and the most difficult to accomplish. It influences the input to the
steps that follow, and it influences the uncertainty in the answer one tries to
generate in evaluating performance. Facility assessment is the first step in
the process, and seven papers were delivered on this subject. These included a
paper by Dave Dougherty on the important subject of how to manage the data in an
organized computer system that the BNL people have made great use of and are
recommending to other sites. A second paper on facility assessment by Paul
Dickman was concerned with new techniques used at NTS to study pathways which
are hard to ascertain by modeling. Dickman is making use of gas tracers, such
as sulfur hexa-flourids or freon, to trace pathways of potential exposure where
in arid sites, for example, those pathways are generally minimal and difficult
to model. A very interesting paper was given by Gary Olhoeft of USGS on geophysical techniques for characterizing waste. We've made use of remote sensing
radar methods at the Savannah River Plant to identify the presence of waste
where previously it was believed to be absent. Olhoeft described in great
detail many other methods that have evolved over the years which could be quite
useful in characterizing the presence of contaminant plumes and other aspects of
facility assessment. Two presentations, by Marsha Walter on lysimeter studies
at arid sites, and Pat Mclntyre on lysimeter studies at humid sites, well
illustrated the importance of small scale field lysimeter demonstrations to
attempt to replicate waste forms and waste disposal in an ideal situation where
one has hopefully accurate knowledge about the nature of the source term and the
ability to actively monitor the potential water transport. Finally, a sixth
paper, by Mark Otis, on failure analysis of engineered barriers, and a summary
paper by Lisa Blanchfield on new methods for radionuclide environmental monitoring were presented. Hence, there was a heavy concentration on the very first
part of this complex process called facility assessment.

63

The second part is exposure assessment which is another t t m for pathway
analysis. The French must be on top of, this exercise, because the two papers in
our session were presented by Francois Pin and Marcel Bergeron. Dr. Pin presented an update of the work he talked about last year on the importance of
applying methods for sensitivity analysis to computer models, in a system that
he has identified as EXAP. This is a particularly important subject from a
technical and scientific viewpoint that has not been given much attention in the
prior work on performance assessment and pathway analysis. Equally important,
Marcel Bergeron reported work done by PNL using the CFEST computer code
attempting to use field data (specifically strontium plumes) to validate complex
Models, well illustrating that model validation is an extremely important part
of the scientific exercise to claim the first level of confidence in the answer
that we're trying to generate from the performance assessment exercise and well
illustrating that model validation is not a simple exercise. It has not been
given as much attention in the past as it should, and it needs to be
reemphasized that model validation is absolutely necessary.
The third component is performance characterization; that is, generating an
answer that is useful to decision makers. There was only one paper in that
category, the work by Vern Rogers, in which he was asked to address the question
of whether disposal alternatives could be sufficiently distinguished. He said
they could with a qualified yes, and that the uncertainty in the answer is proportional to the uncertaintly in the input data.
Two papers finally were concerned with the overall process of performance
assessment, and how one makes use of the information to generate criteria that
lead to regulations. Don Wood, in his summary of work on HLW characterization
and classification, pointed out very strongly that LLW is still defined by exception. Tom Gilbert presented the results of a performance assessment generating
acceptance criteria for greater confinement disposal, and pointing out very
importantly, at least from his approach, that this is a risk-based system and
process.
Finally, I'd like to summarize the issues that we attempted to address. The
questions that we were asked to address by the forum organizers included the
system of performance assessment: How do all the pieces fit? How well are
alternatives being addressed? How do all the pieces fit in the whole system?
If you break it down, facility assessment or characterizing the site is critical
to the process. I was glad to hear Frank Homan state this morning that a proper
scientifically defensible, technically strong, pathway analyses generating important answers cannot be properly conducted with confidence unless the data base
on characterizing a facility is well understood with a high degree of confidence. So facility assessment is very important to putting all the pieces
together, and critical to the overall process. Exposure assessment is generally
nonuniform among the DOE sites in the approach that is taken to pathways analyses. Some confusion is generated by the fact that numerous nonstandardized
computer models are used for this exercise. We don't have a problem with that,
as long as we put emphasis on mathematical verification of the models and physical validation of the models. The problem is not the numerous models used, but
in the fact that showing that the first level of confidence can be had in the
answer has not been strongly addressed in the past. One notes that exposure
assessment is very much dependent upon the exercise called "scenario analyses,"
and generally in the past that has been based upon hypothetical worst-case scenarios of human exposure to waste. If that continues to be the case, then some

statement on the probability of the hypothetical events has to enter into analyses. And perhaps, as Paul Dickman suggested, our exposure assessment should be
related to more realistic types of calculations, perhaps near-tern potential for
human exposure rather than long-term.
A third question that we were asked to address is concerned with the issue
of how good is the answer? And how can the answer be improved? The answer, as
I keep saying, is very much dependent on reliable information on characterizing
the facility - this is of utmost importance. In addition, we have to put more
emphasis on uncertainty and sensitivity analyses. Can the answer be improved?
Yes, by the list of items that I've already talked about, making it more
understandable at least to the scientific community that has to analyze it, and
hopefully put in terms that can be communicated to the public.
Finally, on technology issues, what does the system of performance assessment
tell us, and what should be changed? Hopefully it provides an answer to be used
by decision makers, if decision makers understand what the process is about.
What should be changed? Certainly, more emphasis on generating confidence in
the performance assessment answer, associated with uncertainty and sensitivity
analysis, showing that the data bases that are used are strongly justifiable and
well documented.
It is a complex process. I thank the speakers very much for their participation. There were not as many papers on the exposure assessment aspect of
the process, which is the heart of pathway modeling and, in fact, there were
several papers presented in other concurrent sessions that more directly address
the performance assessment question, perhaps again reflecting some of the uncertainty in the overall process. Thank you.
E. Jennrich:
Questions on performance assessment or of any of the other session chairmen
before we change the panel?
Comment:
Ed, would you accept a comment? I was impressed with the summary of Session
II. It looked to me like that was a pretty good outline for aggregating attention in the future. I think it could direct the participants to focus on these
things, and maybe come to a judgement, not necessarily a decision, but maybe
reaching a concensus. And the other thing that I think may help is the value of
having plenty of the technical participants in with the siting group, to realize
that there is that key interaction, and that from a political standpoint, we are
going to need plenty of good help from the technical side.
T. Baer:
I'd like to make a comment also related to site closure. This is a point I
made earlier in the week. There has been a lot of good work done by the participants on the operating side, but we also need to remember that there are two
other major DOE programs that address site closure, and they deal not in cubic
feet but in cubic yards of waste - the Surplus Facilities Program and the FUSRAP
Program - and we need to make sure that in our evaluations and in the things
that we do, we look at the technology they are using, and make sure we aren't
reinventing the wheel.

F. Galpin:
One thing that struck me that I didn't hear in the summaries - it came out
in two sessions, Performance Assessment and Disposal Technology - that in
terms of assessment and modeling, the weak point, and I certainly agree with
this, is right where the waste is and what happens there. I don't care what
fancy environmental models you have, it all depends on what happens in that one
little pocket, and there are some real weak points in being able to analyze what
goes on in that trench or cannister. If the DOE waste programs are looking for
places to put their money, that sure seems like one.
E. Jennrich:
You must be thinking of a different program. Any other comments we certainly encourage. You have a critique sheet. Give us a phone call. We are
open to ideas on how to improve this meeting and also subjects that would be of
interest to really benefit the participants. Let's take a short five-minute
stretch before we conclude the session.

SUMMARY OF SESSION
ON
STATE AND REGIONAL PROGRESS TOWARD DISPOSAL CAPACITY
*

Edward L. Helminski, Chairman, Session VI
Strategic Intergovernmental Management

I'm going to give a brief two-minute summary of each paper presented and a
three-minute summary of our one-hour discussion and just two minutes each for
the three one-half hour discussions. We had 16 papers, so you will be here 53
minutes for the summary. I have two guards posted at the door so you won't
leave. Really, we had an interesting day and a half of sessions. I really want
to thank all of the presenters. I am not going to do justice to any one of
them. Yesterday we had over an hour discussion on siting issues and economics
and I cannot do full justice to that either. I will attempt to identify the
salient points without naming any of the speakers of the presentations.
In actuality, there were two different areas covered within the state and
compact sessions. We started out focusing on public participation and involvement. Perhaps one of the most significant points that came out of the ensuing
discussions was that economic incentives, as viewed by the public, are at the
bottom of the,totem pole as far as incentives to engender to support for disposal site development. The key incentive appears to be, from all the studies
and surveys that have been done, that there needs to be local control over the
disposal facility. Local involvement in the decision making, local involvement
throughout the process, in a real manner, not in a rhetorical or a politically
appeasing manner. Though economic incentives should not be completely cast
aside, they will only be useful and acceptable after environmental, health, and
safety interests have been resolved and the local community has a defined role
in the oversight process. A corollary to this finding is that bringing up economic incentives early in the process will destroy the credibility of the site
developer and the state government.
From the papers on public participation we shifted to the real stated purpose of the session, which was the progress toward site development in the compacts and states. I started out this session with a few introductory remarks,
some of which were taken a little bit too seriously, but one was very important
for people who don't understand why the states took so long to get organized.
The reason is that outside of three governors - the governors of Washington,
Nevada, and South Carolina — the 47 other governors were basically put upon.
Some really still don't know what happened and why. That is why you see a slow
process going on as far as site development but, indeed, it is going on. There
is real progress, and I would like to run through some of the things that came
out in the session.
Texas, for example, is going to name a site for the second time. Everyone
viewed Texas' effort as a program that failed because the first attempt to
name a site was stopped. It wasn't a failure; they went through a process; they
geared up again and went through it again. It didn't stop; it didn't fail. In
November the Texas LLW Authority expects to name a site for a parmanent disposal
facility. Not only that, but they are ahead of the Federal Government with
regard to BRC rulemaking. The LLW Authority has submitted a petition to their
Health Department to initiate a Below Regulatory Concern rulemaking process for
waste generated in that state.

We heard from Illinois. Illinois enacted a state siting program in 1983;
that was before the 1985 act. They are now moving on with siting. Th« state's
Department of Nuclear Safety has a substantial investment in staff at this
point. The first phase of their state siting program has been fulfilled. They
are getting into the first phases of site screening. Illinois, a large generator, has accepted host state responsibility, not an insignificant outcome from
the development of the regional compacts.
Massachusetts is a state that has been berated nationally for at least six
years for doing nothing as far as siting and yet being a major generator. They
took a long time but they faced up to the politics of waste management in a different way. They forgot about compacts and worried about siting. They have
developed a siting legislation. It has been introduced; it has been discussed;
and it will be acted upon in the next legislative session. An important aspect
of what has happened in Massachusetts is that, through political maneuvering,
and I hope this is not taken in a wrong vein by the people who read these proceedings, they were actually able to eliminate what most people viewed as the
most onerous siting procedure in the country — that was having a public
referendum on a site and legislative approval of a specific site. That has been
eliminated by a judicial decision that said the process was unconstitutional.
Pennsylvania — y o u have heard from Bill Dornsife. I think Bill is going to
get the Medal of Achievement Award at this conference for not only his speaking
abilities but for really doing something credible in the state of Pennsylvania
with regard to the interface of technology and the public. A very innovative
way of approaching site development — rather than asking the public about technologies, they have asked the public what requirements must a disposal facility
meet? From that kind of interaction, they have been able to develop a little
cartoon of whet the site technology possibly could be. It looks a lot like the
French earth-raounded concrete bunker. Pennsylvania has done a lot more; they
have, of course, accepted host state responsibility. In a state that had Three
Mile Island, in a state that has had to deal with a lot of radon problems, that
is an unbelievable achievement — and yet we have to live with a lot of people
saying that the states have not done anything.
In the Southeast, they went through — in spite of the fact that a lot of
people said they wouldn't — and named North Carolina as a host state. This was
done after a lot of technical and political discussions on their criteria, a lot
of analyses. We heard about Delphi techniques. Though the host state selection
decision by its very nature was a political process, it was conducted under
rigid procedures used by engineers and scientists. A lot of statistics were
applied, a lot of decision-making processes were applied.
New York reported on their state's siting law. New York, in a brave move
and nicely engineered move by the Governor, waited until the last minute to meet
the milestones, and he did. He held out; he did it right. The politics were
right. New York passed the siting law in order to meet the milestones and now
they are putting in place a siting program. They are going to have a full
agency dedicated to site development, heavy public involvement, a community
incentives package, and a lot more.
The Central States, which is a very small region, is also doing things. The
Commission has circulated a draft RFP. I know a lot of people think it may not
work. Some developers have looked at it and said "my goodness gracious," But,
it will be released shortly; it is going to be a request for proposals from
developers for site development.

That is not all that is going on in these regions. There are a number of
things going on dealing with the politicians and the public as far as site
development. The Rocky Mountain region is close to releasing a report that will
name six sites. These six sites will be looked at as a part of a program ti.it
may involve a disposal facility for radium waste and low-level waste. I should
add that the Rocky Mountain Compact says that Colorado will be a host state;
that was resolved a long time ago. Governor Lamm very credibly stood up and
said, "It is our responsibility; we will be the host state."
There are a number of other points that I would like to raise now that vere
discussed at our sessions. Terry Lash from Illinois pointed out that it is
going to take a substantial amount of good credible staffing in the states to
get a siting program operational and to get a site developed. This is going to
take money, and good recruiting. It is going to be difficult to get experienced
staff. The money will have to come from the generators. In Illinois, one
option they are looking at is an increase of $10 per cu. ft. surcharge to cover
site review and costs. The state is going to be responsible for site characterization for four sites at $2M per site. This plus other costs bring, the initial site development costs to about $10M.
There was a comment made by Leonard Slosky in the Rocky Mountain region that
generators have to realize that in his region, because the disposal site is
there and they will operate as a monopoly, they are going to look at the rates
the operators are going to charge. We are not talking about surcharges; we are
not talking taxes for schools. We are talking about the rates the operators
charge. The Rocky Mountain Commission has the authority to look at those rates,
so we have rates being regulated. That fact was brought out at an earlier
meeting this year by Mike Jump of Chem-Nuclear when he talked about regulated
utilities for waste management. Well, indeed, a lot of the compacts have the
ability to at least review rates and that is one aspect that you all should be
aware of.
A most interesting discussion came yesterday with a question by Jeff Smiley,
vho likes to ask very innocuous questions. The ensuing discussion lasted for an
hour and a half. That discussion was on the economics of waste disposal.
Accusations were flying back and forth. First of all, the question was asked of
the state officials - "Are they considering economics with regard to cost of
these exotic disposal technologies?" The general reponse was yes and no. Some
state officials remarked that costs were brought up but it was alwost an irrelevant issue. The public wants the best technology to protect public health and
safety, forget costs. They have been sensitized to bad experiences with hazardous wastes and radioactive wastes in other areas, so the cost issue is there
but it is never really discussed. More than one state official remarked that if
the generators wanted it discussed, they should have brought it to the table
before, and if they want it discussed now, they should bring it to the table
now, because the states can't bring it to the table. The state government, outside of the public utility commissions, are not economic regulators. Their
responsibility, as defined by their Constitution, is police authority and public
health and safety. They have to deal with the public health and safety issues
— damn the costl That does not mean that regulators, that people like Bill
Dornsife, or Bob Wolle, or Len Slosky are unaware of the costs; it's just that
they are handcuffed. They cannot raise them and say, "We are going to give you
the safest facility for the money you can buy." The public doesn't want to hear
that; they want the safest facility without the cost implications. It was mentioned that most generators feel that if they can be guaranteed disposal capacity

for 20-30 years, that they will pay the freight as long as that freight doesn't
buy all the railroads in the United States. We are talking on the order of
$80.00 per cu. ft. Some people said that seems to be an upper limit; maybe it
isn't; naybe it .is.
There was another interesting discussion regarding regional management of
low-level radioactive waste and the authority that the compacts have over
Management not just the disposal. The Rocky Mountain Compact and Len Slosky
pointed out that the Rocky Mountain Compact, as adopted by Congress (therefore
it is law, not just a compact consent legislation) says that the Rocky Mountain
region is responsible for the regional management of wastes. Therefore, they
will deal with the development of waste processing facilities. A related matter
is that all the sited states and most of the regions thinking about sites,
generally, conclude that processing waste from processing facilities — and that
means the sand from a sand-blasting operation for decontamination is viewed as
processing waste — that process waste would be viewed as the waste from the
processor and not from the generator whose waste was processed.
Those art> some of the salient points you should be aware of; they are not
all of the salient points. Like I said, we spent a day and a half, twelve
papers, and we had, conservatively speaking, two and one-half hours of open
discussion, and in every one of those open discussions there were little
speeches given by very prominent people from Federal agencies, developers, State
Government. They all had something, I think, very important to say. I hope the
proceedings that come out reflect that in some way.
I would just like to thank Roger Scott for his help from EG&G, and also the
audience that was involved in pur sessions. It was a lot of fun for me to be
the chairman. Thank you.
E. Jennrich:
Any questions? Then we'll move on.
Waste Characterization and Regulations.

Louise Dressen will give a summary on

E. Helminski:
I would like to say one more thing. California is the first state that has
actually reached a state-wide site narrowing activity. They had their site proposal and operator selected before any of the states, and they are doing a very
significant job right now. U.S. Ecology is carrying out that job. It is one of
the leading states in terms of site development. The guerilla of the west in
terms of waste generation, as one of my friends used to call it, is actually
taking care of its own as all guerillas do, if you know about guerillas.

SUMMARY OF SESSION
ON
WASTE CHARACTERIZATION AND REGULATION
A. Louise Dressen, Chairman, Session VII
Envirosphere Company
I'll try to keep this summary as short as I can. It was a little difficult, in the course of about two hours, to quickly absorb what were the most
salient points out of a fairly long session this morning. We had a session on
Waste Regulation and Characterization that covered a variety of different regulatory topics, including BRC, mixed waste, NARM, and Carbon-14.
On Below Regulatory Concern (BRC), we had several presentations by EPA,
General Physics, and DOE and contractor staff. In all of these presentations,
they were looking at BRC dose levels in the range of about 0.1 - 100 mrem/year
to the critical population group. They may have arrived at those levels from
different directions, but there seemed to be a consensus that this is the
general range to be looking at. In these presentations, EPA, General Physics
(and I might add NRC in their recently published policy statement) seem to be
leaning toward a dose level of about 1 mrem/year for commercial waste. DOE, on
the other hand, has found in their analyses that at the 1 mrem/year level, they
see little or no significant reduction in the volume of waste to be disposed of
as LLW, at least at Idaho and Savannah River; they also see minimal corresponding ccst savings. DOE suggested that a 25 mrem/year level could be justified
because of the security and control over landfills that is available at DOE
reservations. EPA noted in their study that the radionuclides which were important contributors to the dose for BRC wastes were C-14, Co-60 and Cs-137.
Based on presentations of this session, the effects of applying these BRC
dose levels to deregulation of LLW streams are projected to be very different
for DOE versus commercial LLW. DOE projects that very small volumes of waste
could potentially go to a landfill rather than a shallow land burial facility.
On the other hand, based on some of the work by EPA and General Physics, it
looks like potentially very large volumes of the commercial LLW could go to some
sort of deregulated disposal.
Several conclusions came out of the discussions in this area. First, it
was noted that because of the variability in DOE wastes, a better characterization of these wastes is needed in order to evaluate the real cost effectiveness
of applying these so-called threshold levels. A number of people made the point
that the quality assurance requirements necessary to ensure that the wastes
really are BRC could erode the projected cost savings. Several, however, noted
that classification by source would minimize these QA costs. Both EPA and NRC
have concluded that in determining what wastes are BRC, it may be necessary to
consider other criteria in addition to the dose to the critical population
group. However, there seemed to be a consensus that defining wastes that are
BRC is feasible and probably cost-effective.
There were several reeomi"equations for additional work needed in this area.
Obviously, efforts should continue to select a specific value for the BRC dose
level. There is need to quantify the confidence level required to ensure that

wastes are BRC. A recommendation was made that we should work toward standardization of pathways and scenarios. And finally, we need to decide the basis
for establishing BRC - in other words, is it going to be done by concentration
limits or by source.
The next major topic covered in this session was mixed waste. NRC reported
on a working definition of mixed waste that has been worked out with EPA. This
is a working definition, and it does not have any force of regulation as yet.
There are several features of this definition that describe what characteristics
make LLW a mixed waste. The first criterion is that it must be LLW as defined
in the Low-Level Radioactive Waste Policy Amendments Act - in other words, it is
not HLW, spent fuel, or thorium/uranium mill tailings. Note was also made in
the discussion this morning that in current evaluations TRU wastes are not being
looked at either. The next question in determining whether it is mixed waste is
to ask whether there are listed hazardous wastes in the LLW. And then finally,
are there non-Atomic Energy Act materials that cause the waste to exhibit hazardous characteristics, including ignitability, corrosivity, reactivity, and
EP-toxicity.
NRC reported that in studies done during the last year at BNL, three major
types of commercial mixed wastes have been identified; these include organic
liquids, chromates, and lead. Based on the Brookhaven work, NRC estimated that
mixed waste constitutes 2-10% of the commercial LLW volume; no estimate of the
amount of DOE mixed waste was available.
Several outstanding issues were discussed in this session relating to mixed
waste. These include philosophical differences in the regulations, and these
are of two types: those dealing with performance objectives (i.e., total containment versus limited release of materials), and design reguirements (e.g.
RCRA requirements for double liners, or active versus passive maintenance in
leachate control). The second major category of outstanding issues is the
inconsistent schedules. RCRA location standards will not be available until
1988, but in the meantime states and compacts must be starting their siting processes now, and they don't know if they will end up meeting those location standards. A third issue is in the definition of byproduct material. NRC provided
a series of answers to potential questions on mixed wastes, and one of these
questions deals with this issue of byproduct material. NRC's position is that
only the radionuclides themselves or their compounds are exempt as source,
special nuclear, or byproduct material. If these are mixed with a listed
hazardous waste or non-AEA materials that exhibit hazardous characteristics,
they are mixed wastes.
There was a discussion of steps being taken to resolve some of these
issues. NRC noted that variances to the RCRA regulations can be granted where
the requirements are inconsistent with AEA requirements, and NRC and EPA are
seeking administrative remedies as an alternative. Joint efforts are continuing
to simplify the procedures involved in dual regulation; NRC stated that they
feel dual regulation is technically feasible, but they recognize that it is procedurally cumbersome. At some point in the near future, a joint generic letter
will be issued by NRC and EPA to provide detailed siting location guidance to
deal with the schedule discrepancy, and EPA will provide individual help to the
states and compacts in the interim until they can issue their location
standards.
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Technical needs for mixed waste management were also identified in the
discussion. One of these is in the area of alternative designs that can satisfy
the equivalency requirement for a double liner system (e.g., would a double
container take the place of a double liner). A need was expressed for an i w\~
uation of both the radiologic and nonradiologic risks to the public from .iru neration of mixed wastes. Finally, a suggestion was made that we may need to
assess the treatment required for any wastes prohibited from land disposal
under upcoming RCRA regulations.
The third major topic that we dealt with in the session was the regulation
of naturally occurring and accelerator-produced radioactive material (NARM).
EPA reported that they have been considering whether to include regulation of
NARM in the upcoming general environmental standard for LLW disposal. They
looked at the different kinds of NARM, and based on their evaluation, eliminated
the accelerator-produced waste from further consideration, primarily because it
is short-lived and/or very small in volume. Two basic types of naturally
occurring wastes were identified: those that are diffuse, with high volumes but
very low specific activity (e.g., fly ash from coal combustion); and discrete
sources (e.g., radium sources, instruments, ion exchange resins, special purpose
lamps). In the latter category, Ra-226 is the common radionuclide among them.
EPA reported that they intend to address the discrete naturally-occurring
materials which are low volume but high specific activity. Furthermore, they
reported that they found two of the discrete sources to be cost-effective to
regulate: sealed sources with radium, and the resins used to remove radium from
drinking water.
The final topic was Carbon-14. For development of EPA's LLW standard, when
that effort started out it was noted that 17,900 health effects out of 18,000
for all LLW were attributable to C--14. This was thought to perhaps be a disproportionate amount, so last year an interagency data collection group perforned
an intensive investigation of C-14 sources. As a result, there was a reduction
from 110,000 Curies of C-14 in the LLW source term to 5900 Curies, mostly due to
changes in the so-called N-SOURCES waste stream. This reduction means almost a
95% reduction in health effects due to C-14. The committee also examined
other aspects of LLW containing C-14, including its chemical form, release pathways, and mobility in the geologic media. There was no concensus reached in
this group on the respective importance of atmospheric versus groundwater pathways for release of C-14, so this is obviously an area that merits further
investigation. However, they did conclude that C-14 appears to move at essentially the same speed as the groundwater.
As you can see, we did cover quite a diverse set of topics. I think it was
still a very useful session. We had some very good speakers, and I hope those
who were in our session will agree. Thank you.
E. Jennrich:
Any questions for Louise? We'll move on then to the final summary by Lance
Mezga on Future Low-Level Waste Management for DOE.

73

SUMMARY OF SESSION
ON
FUTURE DOE LOW-LEVEL WASTE MANAGEMENT
Lance J. Mezga, Chairman, Session VIII
Martin Marietta Energy Systems, Inc.

The objectives of our session, as we understood them, were to try to identify some of the major issues and factors which will likely impact the way the
DOE manages the wastes it generates and disposes of at its facilities. We then
tried to discuss an approach that DOE is looking at to address these concerns.
And finally we took a look at two sites to see how they are addressing some of
these changes and factors.
I want to briefly summarize the papers. All of them were excellent. We
spent a great deal of time discussing them. I do want to apologize to those of
you who found that we had reorganized the agenda, but we attempted to put the
papers in an order which provided an overall logic to the session.
The first paper was by Fran Sharpies on the impacts of hazardous waste
regulations on LLW management. Before I get into the specifics, one of the
things we used this session for was basically a brainstorming session. We had a
bit more flexibility than some of the others, or at least we took it upon ourselves to have more flexibility. We tried to look at where LLW management in
the DOE system is going in the next 5-10 years. What are the things that are
out there that may impact how we do business? What do we need to start preparing
for today? If there are things going in directions we don't want to see, what
actions can we take now to make sure that those things are addressed quickly?
The first paper, as I said, talked about RCRA. I'm basically summarizing
what Fran said, and this doesn't do justice to her talk, or to anyone else's I
might add. A key point is that the changes in hazardous waste regulations are
expanding the universe of EPA jurisdiction. Areas of particular concern or
importance deal with (1) CERCLA and its implications on the cleanup of some of
our old sites, and (2) sections 3004(u) and 3004(v) of RCRA, which deal with the
cleanup of solid waste management units as part of the ongoing RCRA permit process, which in some way, shape, or form will apply to our operational radioactive
waste management units, since there will be releases from these units which are
not purely radiological. The requirements are becoming increasingly stringent,
particularly with regard to land disposal. A recommendation that HAZWRAP
expressed was that DOE pursue strategies to keep LLW management distinct from
RCRA hazardous waste management to the maximum extent possible.
Dick Blauvelt talked very briefly about the needs assessment that the
operating contractors are preparing right now. There is a document which is
currently being prepared by the LLWMP, HAZWRAP and MAXIMA in support of this
effort, and that will be available in the next several months. Some of the
areas identified as key needs were mixed waste, site stabilization and closure,
de minimis, treatment methods for specific wastes, and waste minimization.
Interestingly, we had sessions which addressed mixed waste, we had a session
that dealt specifically with site stabilization and closure, there were a number
of talks as just reported on de minimis, and there was a talk about treatment
methods for problem wastes in the DOE system by Brookhaven. At least on the
surface, it appears that the meeting agenda attempted to address the needs of
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this user group. There was not a great deal of technical detail provided on
those needs, and we look forward to seeing the report on the needs assessment
when it becomes available to have a better understanding of what specific
activities are required in each of these areas.
John Logan talked about a DOE systems approach and integration for waste
management. This paper really covered two topics. The first is the question of
a systems approach to the design of a waste management system, in which we
include the site characteristics, waste characteristics, and the use of engineered features to select a preferred treatment or disposal alternative and to
evaluate site performance. A serits of needs were identified to implement such
a program. One dealt with better waste characterization, a theme that has
become common to every report we've heard today. Waste generation reduction is
another theme that we've heard a great deal about. As an offshoot of that, an
integrated waste management system using strategically located waste treatment
and disposal facilities was briefly discussed. This concept referred to the use
of existing DOE treatment facilities as centralized treatment facilities that
can be utilized by other DOE plants. This approach would reduce the number of
large capital expenditures required for constructing new facilities, and takes
advantage of facilities already available to address our problems.
Ed Albenesius of Savannah River talked about establishing new disposal
capacity for the Savannah River Plant. It was a very good presentation. In
retrospect, I think this presentation would have been better served had it been
put into the disposal technology session. It provided a great deal of technical
information on the results of their experiments on leaching of the saltstone for
nitrate waste disposal and some of the technical results that they found on the
value of improvement in waste form and trench covers. The key points were that
the performance objectives for their saltstone design were tied to the South
Carolina drinking water standards. It was a target that they could clearly
identify and work towards. A couple of the interesting points were that using
the improved waste form of the saltstone provided control of the release rate in
two distinct ways. First, by lowering the permeability, the flow of water
through the waste and the rate of leachate migration from the waste was reduced.
This delay when coupled with the decay of the radionuclides, actually gives you
an improvement in performance. Secondly, there is an improvement in performance
as diffusion controls the leaching of the radionuclides, further slowing the
release rate. Another point that Ed raised was that the use of the trench cap
itself was something that bought you time. Those are important components in
the sense that depending on the half-life of your material, it may or may not
get you in a position where you can design an acceptable system.
The last paper was by Frank Homan and it examined recent changes in waste
management operations at ORNL. A series of changes have been implemented at
ORNL as a result of several compliance inspections and incidents that have
occurred over the past 2-2*5 years. Those of you who attended that session will
recall the first viewgraph - it was single-spaced and covered an entire page,
and it gave a history of some of these incidents and compliance inspections.
The important point was that as a result of these recent occurrences, ORNL has
worked very hard to turn around their program, and has implemented some improved
disposal technologies and improved waste management practices.
I would like to focus on what Lisa Blanchfield, Don Dunning (who helped me
prepare this summary and work the session), and I consider to be some of the
major issues and conclusions that resulted from this session. They broke down

into three areas: potential implications of RCRA on LLW management; a systems
approach to the design of a LLW management system; and the development of an
integrated system. I will go through these one by one, and I would like to
leave the first one, on RCRA, until the end.
Regarding the systems approach to the design of a LLW management system, the
approach emphasizes consideration of all of the components of the system: the
site characteristics, the waste form, and engineered features. Using this
approach, engineered features can be used to reduce our uncertainty associated
with both the actual site performance and also our ability to predict site performance. That's a key point since, for the DOE sites at least, our search for
new sites is limited to our existing reservation boundaries. We in Oak Ridge,
for example, don't have the flexibility to pick a site anywhere in the State of
Tennessee or anywhere in the Commonwealth of Kentucky. We are limited to our
reservation boundaries, and so we have to go out and pick the best site that we
can. What that means is that in some areas, because of the complex geology that
we have on our sites, we will need to have the ability to reduce the uncertainty
associated with our ability to predict performance, and that can be accomplished
through the use of engineered features.
In order to implement a systems approach, the following information is
required. We need to have defined performance objectives. We need to have
waste characterization data - that is a common thread that keeps coming up and
will come up later. We need perform-ance information on waste treatment and
disposal technologies, and I think that is a viable place for the lead programs
to provide information. We need to have information on site characterization.
We need to know what the characteristics of our site are so that we can predict
its performance, and that comes down to the last point that Chuck King addressed
which is performance assessment tools and techniques. We need to have some
guidance on the content, form, and acceptable approaches to performance
assessment. I think this is another area where the LLWMP can contribute.
In the development of an integrated system for the management of LLW, the
second portion of John Logan's talk, the strategy described involves utilizing
existing facilities in the DOE system as centralized waste treatment facilities
to serve multiple site needs. In this talk, insufficient information was presented for us to determine the feasibility of the approach. Information is
needed on waste characterization. You need to know what wastes are being
generated in the system. You need to know what treatment capabilities and processes are available in the system to match up with those problems. Without
these, it is difficult to evaluate the technical aspects of the problem and the
approach presented. Also, there is a series of institutional issues which will
need to be addressed. As Bill Pechin mentioned earlier, we are taking wastes
from the six installations under the purview of the Oak Ridge Operations Office
that have PCB contaminated materials, and bringing them to Oak Ridge to be
incinerated. The transport of wastes across state lines from one DOE facility
to another presents some institutional hurdles that must be addressed before you
can implement such a strategy. Also, there is always the question of who is
responsible for any final waste that results from any treatment process. Those
issues need to be addressed. A report will be issued on this topic during the
next fiscal year, and we look forward to having that information so we can
better assess the value of this approach.
The last point, which took up most of our session, deals with the implications of RCRA on LLW management. As it stands today, RCRA has probably the most
restrictive waste management requirements that exist in the United States today.
/fi

As such, it almost sets the standard by which all other waste management practices and procedures are going to be judged, either explicitly or implicitly.
In light of that, we have tried to examine how the requirements embodied in RCRA
may affect how we dispose and manage our LLW. One of the points we discussi1
dealt with waste characterization and documentation. The system in RCRA provides for cradle-to-grave tracking of the wastes managed under that Act. In the
DOE system, I believe that we need a comparable system to track our LLW front
cradle-to-grave. In some instances, we have that; in others, we don't have it
completely, and we need to be moving toward that goal.
Secondly, RCRA specifically addresses the question of waste minimization
programs. In Oak Ridge, as part of our waste minimization program under our
Part B permits, we have also included procedures to reduce the volume of LLW
that we generate. We feel that there will be greater emphasis on waste minimization, in part, because of charge-back systems in DOE where the generators are
now forced to pay for the cost of disposal of their waste. In the past, that
has not been the case across the board. Also, because we have limited space
available for siting new facilities, we have limited space for disposal. We
have to use that space wisely, and waste minimization will help us to extend the
period that we can utilize these facilities.
Thirdly, and I'll try to paraphrase from Fran Sharpies' words, the 1984
amendments to RCRA clearly indicate a trend away from the land disposal of
untreated hazardous waste. When the public sees the trend of moving away from
the land disposal of untreated hazardous waste, what will the perspective and
the pressures be from the public and the Congress on continued disposal of
untreated LLW? Is this pointing the way to where we will be with LLW; are we
going to be forced into some treatment of all LLW in parallel?
Finally, the minimal technical requirements in RCRA for disposal include
things like double liners, leachate collection systems, and the like. We have
talked about the public's demand or interest in pursuing things like alternative
disposal technologies. If you look closely at the technical aspects of many of
the alternative disposal technologies, such as the French tumulus, they seem to
provide many of the functional requirements as outlined under RCRA; such as
double liner systems either through packages and liners or concrete bases, and
leachate collection systems. While I haven't heard people say explicitly that
those are the reasons they are interested in alternative technologies, I think
there are some obvious linkages that can be made. I don't know if we will go in
these directions for these reasons or not, but it is something that we need to
be thinking about and we need to be ready to respond to.
I'd like to thank all of the speakers at our session, as well as all of
those who participated in the discussions. They did an excellent job. Are
there any questions or comments?
S. Salomon:
When you say these are DOE-wide systems, do they apply to all the DOE
sites, other than just Oak Ridge and Savannah River?
L. Mezga:
Yes, all of the DOE sites.
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E. Jennrich:
Are there any other comments or questions to any of the technical chairmen?
If not, I have two announcements. First, the critique session for technical
chairmen, technical secretaries, and support staff will be held immediately
after we conclude this session in Plaza 4. And immediately after we conclude
here, if the EG&G people would stay I have a few things to bring up.
To conclude, I'd like to thank all of you for attending, for presenting, and
for participating in the discussion. I'd especially like to thank the three
ladies in the back - Terri, Marjorie, and Eileen - for all the work they did in
putting on the conference. There is a fourth, Pheobe, who had to leave, and
hopefully is doing well; we were too much for her and sent her home for medical
attention, but all is well there.
Once again, thank you. I'm glad that you were here; I hope you go away with
more than what you came to Denver with, and I'll see you next year. Thank you.
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:3F.£GGRY» aiLLIAM T . I l l

803-256-0450

wr.viHLKE? JAHES H*

ENVIRONMENTAL SCIENTIST
U,S. ENVIRONMENTAL FROTZCTION AGENCY
OFFICE OF RADIATION PROGRAMS
SW ANR-461
401 M, STREET S.lii.
UASHINGTONiDC. 20460
202-475-?644
008-475-9644

F, PETER

HYDROLOGIST
U.S. GEOLOGICAL SURVEY
ROOM 525
450 MAIN ST
HARTFORDiCT. 06103
203-722-2528
008-244-2528

HAIGHT. CAROLINE PATRICK

BRANCH HANAGER
KENTUCKY BEPT, FOR ENVIRONHENTAL
PROTECTION
18 REILLY ROAD
FRANKFORT,KY. 40601
502-564-6716
008-351-4716

HALFOSBi DOUGLAS K.

8R. PROGRAM SPECIALIST
LOU-LEVEL WASTE HANA6EMENT PROGRAM
EGSG IDAHO, INC.
P.O. BOX 1625
IDAHO FALLS,ID, 83415
208-526-2163
008-533-2163

HARBIN, CHARLES H,

EXECUTIVE SECRETARY
CONFERENCE OF RADIATION CONTROL
PROGRAM DIRECTORS, INC.
71 FOUNTAIN PLACE
FRANKFQRMY, 40601
502-227-4543

HARKS, TIMOTHY C.

ENVIRONMENTAL PROTECTION SPECIALIST
U.S. DOE
EH-23
1000 INDEPENDENCE AME.
yASHINGTON,BC. 26545
202-252-6073
008-252-6073

HELHIivSKI; SBBARD

GENERAL MANAGER
STRATEGIC INTERGOVERNMENTAL MANAGEMENT
4610 47TK ST. O .
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EDUARD u

P.O. BOX ?52B
UASHINGTONiDC. 20016
202-362-9756

HINSCHBERBERr SCOTT I.

PROBRAH MANAGER
LOW-LEUEL WASTE MANAGEMENT FRDBRAM
U.S. DOE-IDAHO OPERATIONS OFFICE
875 DOE PLACE
IDAHO FALLSiIIi. 83402
206-526-1288
008-583-1288

HOLDER* RICHARD H,

MANAGER
ENVIRONMENTAL SERVICES DIVISION
NUS CORPORATION
910 CLOPPER ROAD
GAITHERSBURGJMD. 20878
301-258-8667

HOHM? FRANK J,

PROGRAM MANAGER
MARTIN MARIETTA ENERGY SYSTEMS- INC.
OAK RID5E NATIONAL LABORATORY
P.O. BOX X
BLDG. 3047? MS 32?
OAK RIDGE.TN. 37831
615-574-7043
008-624-7013

HORNIBftOOK*

CHRGL

A,

SENIOR PROJECT MANAGER
NEW YORK STATE ENERGY RESEARCH AND
DEVELOPMENT AUTHORITY
AGENCY BUILDNG *2
EMPIRE STATE PLAZA
ALBANYPMY. 12223
518-465-6251

H0U6HT0N? ROBERT l>

CHIEFi HYDROLOGIC STUDIES
L:.S. GEOLOGICAL SURVEY
521 EAST INTERSTATE AVENUE
BISMARCKfND. 58501
701-255-4011
O0B-7B3-4607

KUIZENGfo BAvID

BATTELLE-PACIFIC NORTHWEST LABORATORY
P.O. EOX 999
RICHLAND»«A. 99352
509-375-2362

atr.jr.nL, h iw

NUCLEAR PROCESS TECHNOLOGY MANAGER
MOUNDr MONSANTO RESEARCH CORP.
P.O. BOX 32
MIAMISBUR6.GH. 45342
313-865-3275
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JRALPH R.
CHIEF
MICHIGAN DEFT, OF PUBLIC HEALTH
BUREAU OF ENVKNT. I GCCUF. HEftl.ll! ADKI
3500 N. LOGAN 3T. f P.O. BOX 30035
LANSING?HI. 4390?
517-335-9218
JENNSICKi EDWARD A.

PROGRAM MANAGER
NATIONAL LLWf PROGRAM

EGXG mm,

INC.

F\Q, BOX 1625
IDAHO FALLS.ID. 33415
208-526-9490
008-583-9490
M?>

MICHAEL J.

KEUFriER-PARISi HftRY

CKEH NUCLEAR SYSTEMS. INC,
220 STONERIDGE DRIVE
P.O. BOX 726
COLUMBIAtSC. 29210
803-256-0450
ASSISTANT DIRECTOR
POLICY DEVELOPMENT
NEW YORK POWER AUTHORITY
10 COLUMBUS CIRCLE
NEW YORKPNY* 10019

212-397-7910
AEHPF? RUTH D.

ASSOCIATE CHEMIST
BRQDKHAVEN NATIONAL LABORATORY
DEFT. OF NUCLEAR ENERGY
BUILDING 830
UPTON.NY. 11973
516-282-7226
008-666-7226

KENDALL.EUGENE ii*

MANAGER
WASTE MANAGEMENT PROJECT
REYNOLDS ELECTRICAL 1 ENGINEERING CG.
P, 0. SOX 14400
LAS VEGASiNV. 89114
702-295-6406
003-575-6406

KING, CHARLES MGRGAH

RESEAFXH STAFF CKEHIST
SAVANNAH RIVER LABORATORY
E.I. DU PONT BE NEMOURS 2 CO.
ENVIRONMENTAL SCIENCES DIVISION
773-42A/270
AIKEN.SC. 29808
903-725-5206
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KINBi CHARLES MORGAN

008-239-5206

KNECHTi MARGARET A,

SR, PROGRAM SPECIALIST
LLWHP/NE
EGiG IDAHO
P.O. BOX 1625
IDAHO FALLStlD. 33415
"208-526-4531
008-583-4532

KRtTTi RICHARD E,

HYDROGEOLQGIST
DIVISION OF NUCLEAR SAFETY
BUREAU OF RADIATION PROTECTIOK-DER
P.O. SOX 2063
HARRISBURGJPA, 17120

717-787-2163
LARSENJ

KILG H.

L A S H ? 7 E R M R.5 DR.

MANAGER
HASTE ENGINEERING DEVELOPMENT
ESXG IDAHO* INC.
P.O. BOX 1625
IDAHO FALLSJID, 83415
208-526-4225
008-583-4225
DIRECTOR
CENTRAL MIDWEST COMPACT, COMMISSIONER
DIRECTOR? ILL DEPT, OF NUCLEAR SAFETY
1035 OUTER PARK DRIVE
SPRINGFIELD?IL. 62704
217-546-8100
RADIOACTIVE WASTE COORDINATOR
NORTH CAROLINA DEPT OF HUMAN RESOURCES
STATE OF NORTH CAROLINA
701 BARBOUR DRIVE
RALEIGHTNC. 27603
919-733-42B3
UNIT MANAGER
LOU-LEVEL WASTE MANAGEMENT PROGRAM/DP
EGiG IDAHO* INC.
P.O. BOX 1625
IDAHO FALLSrID. 33401
208-526-0618

LOGANrJDKN ft.

3.C»

PROGRAM SPECIALIST
LOW-LEVEL WASTE MANAGEMENT PROGRAM
E61G IDAHO* INC.
IDAHO FALLS.ID. 83401

208-526-1624
008-583-1624
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H.

GENERAL-PHrSICAL SCIENTIST
ALBUQUERQUE OPERATIONS OFFICE
U.S. DGE-ALBU8UERQUE
P.O. BOX 5400
ALBUQUERQUE»NH. 87115
505-766-3401
008-47-1-3401

LYVERSE» HARK ft.

HYDRQLOGIST
U.S. GEOLOGICAL SURVEY
HATER RESOURCES DIVISION
600 FEDERAL PLACE
LOUISVILLE,KY. 4*217
502-582-5241
008-352-5241

HAESTA5»ELI

U.S. DOE- IDAHO OPERATIONS OFFICE
WEST VALLEY PROJECT OFFICE
P.O. BOX 191
MEST VALLEY,NY, 14171
716-942-4314

MARTELLAJ RON V,

SR. PRINCIPAL WASTE CERTIFICATION £NG.
ROCKWELL INTERNATIONAL
ROCKY FLATS PLANT
P.O. BOX 464
GOLDENrCO. 80402
008-320-2398

HCGRHTH.

DANIEL A,

RADIOACTIVE WASTE MANGHNT, SPECIALIST
REYNOLDS ELECTRICAL i ENGINEERING CO.
P.O. BOX 14400
LAS VEGAS,W. 89114
702-295-6406
009-575-6406

NCINTYRE. PATRICK F.

RESEARCH CHEHIST
E.I. DUPOHT HE NEHOURS X COMPANY
SAVANNAH RIVER PLANT
BUILDING 773-43 A
AIKEN.SC. 29806
803-725-3311

MCLAUGHLIUi T.J.

MTTELLE-PACIFIC NORTHWEST LAB
P.O. BOX 999
RICHLANUJWA. 99352
509-375-2121

HCHAHQN, PETER B.

HYDROLOGIST
U.S. GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
1835 ASSEHBLY ST.* SUITE 656
COLUKBIATSC. 29201
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HCMAHON. PETER B.

803-253-392?
008-677-3929

HCHENAHINJJQHN H,

HASTE MANAGEMENT ENGINEER
MASON AND HANGER - SILAS MASON CO.
PANTEX PLANT
P. 0, BOX 30020
AHARILLOiTX. 79177
806-3B1-3203
008-477-3203

riELSGN. L. GAIL

SR. POLICY ADVISOR
ILL. DEPT OF NUCLEAR SAFETY
1035 OUTER PARK DRIVE
SPRINGFIELBrlL. 62704
217-346-8100

ffiSHKOVi NATALIA K.

PHYSICIST
ARGONNE NATIONAL LABORATORY
9700 SOUTH CAS3 AVE.
ARGONNE»IL. 6043?
312-972-5234
008-972-5234

MEYERi

PROJECT LEADER, LLH STANDARDS BRANCH
DFFICE OF RADIATION PRO15RAMS-ANR-46O
U.S. ENVIRONMENTAL PROTECTION AGENCY
401 H. STREET S.H.
WASHINGTON,DC. 20460
202-475-9633
008-475-9633

LEUISJBR.

HEZGA* LANCE J.

HGR,>yASTE MANAGEMENT COORDINATION OFF
ROOK 113i BUILDING 2518
OAK RIDGE NATIONAL LAB.
P.O. BOX X
OAK RIDGE,TN. 37831
615-574-7259
008-624-725?

HILLAROf GLORIA £.

SANDIA NATIONAL LABORATORY
DIVISION 3314
P.O. BOX 5800
ALBUQUERQUEtNM. 87185
505-844-5659

HILLER, EDSAR H.

COMMUNITY RELATIONS COORDINATOR
GOVERNOR'S WASTE MANAGEMENT BOARD
511 ALBERMARLE BUILDING
325 N, SALISBURY ST.
RALEIGHiNC. 27611
919-733-9020
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DO7LE H.

SUPERVISOR
KY* DEPT. FOR ENVIRONMENTAL PROTECTION
CABINET
FORT EOONE PLAZA
18 REILLY ROAD
FRANKFQRT.KY. 4O6C1
302-564-6716
003-351-6716

HILLS, THOMAS K.

GROUP LEADER
MONSANTO RESEARCH CORPORATION
P.O. BOX 32
MIAMISBURG.QH. 45342
513-865-4708
008-774-4708

HINKIN. STEVEN C.

3R. PROGRAM SPECIALIST
LOW-LEVEL WASTE MANAGEMENT
EG1G IDAHO, INC,
P.O. BOX 1625
IDAHO FALLS.ID* 33415
208-526-9241
008-5B3-9241

MITCHELL;SUE J.

DEVELOPMENT ENGINEER
BATTELLE-PACIFIC NORTHWEST LAB
8ATTELLE BLVD. P.O. BGX 99?
RICHLANDrWA. 99352
509-376-8579
008-444-8579

HYERS, PAUL M.

MANAGER
RADUASTE SERVICES
BABCOCK 2 WILCOX
P.O. BOX 10935
LYNCHBURGfVA. 24506
BM-385-2137

«YERS. PETER. DR.

STAFF DIRECTOR
BOARD OF RADIOACTIVE WASTE MANAGEMENT
NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION W E , NS v'K82a
yASHINGTDH>DC, 20418
202-334-3066

«EAL. ROBERT HIKE

PROGRAM ENGINEER
ROCKWELL INTERNATIONAL
ROCKY FLATS PLANT
P.O. BOX 464
SOLDEN.CO. 80401
303-966-7377
0&8-320-7377
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ADDRESS

NELSONiKEN

REPRESENTATIVE
MINN, HOUSE OF REPRESENTATIVES
STATE OF MINNESOTA
317 STATE OFFICE BUILDING
ROOK 142
ST. PAULTHN, 55155
612-294-4244

KUGENTi DKEATU3

SR, INFORHftTIOW SCIENCE SPECIALIST
EGSG IDAHO, INC,
COMPUTER SUPPORT CENTER
P.O. BOX 1625
IDAHO FALLSrID, 83415
208-526-06B?
008-533-0889

JACK WILLIAM

EDWARD

SOIL SCIENTIST
LOS ALAMOS NATIONAL LABORATORY
GROUP HSE-12
P.O. BOX 1663. NS-K495
LOS ALAHQ3.NM, 37544
505-667-3163
008-843-3163
COORDINATOR
U.S. NUCLEAR REGULATORY COMMISSION
LOW-LEVEL WASTE RESEARCH
OFFICE OF NUCLEAR REGULATORY RESEARCH
301-443-794B
008-443-7948

SKESONi JERRY K.

MANAGER
J
DEFENSE WASTE OPERATIONS
SAVANNAH RIVER LABORATORY
E.I BUPONT HE NEHOURS I CO.
AIKENrSC. 29808
803-725-2014

OLHGEFT? 3ARY

U.S. GEOLOGICAL SURVEY-DENVER
OFC MS 964
P.O. BOX 25046
DENVER.CO. 80225
303-236-1302

W>

PROGRAM ACTIVITY MANAGER
ROCKWELL HANFORB OPERATIONS
HAIL STOF 2750-E/200-E
P.O. BOX 800
RICHLANDFUA. 99352
509-373-1632
003-440-1632
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8.

PAUKERTi JILL 3.

TECH. DIRECTOR. ENERGY CONSULTANT
CALIFORNIA RADIOACTIVE MATERIALS
MANAGEMENT FORUK
455 CAPITOL HALL> SUITE 330
SACRAMENTCCA, 95814
916-447-1087
DIRECTS TECHNICAL PROGRAMS
SOUTHERN STATES ENERGY BOARD
ONE PEACHWOOD PARK) SUITE 1230
ATLANTA,to. 3033S
404-455-SS41
008-242-4544
HSST.

PROGRAM MANAGER
OAK RIDGE NATIONAL LABORATORY
INTERIM WASTE TECHNICAL SUPPORT
P.O.BOX XPBLDG.1505 BETHEL WtLLEY RE.
OAK RIDGErTN. 37B31
615-574-4301
008-351-6301
rEERYi RAYKQNQ J.

EXECUTIVE DIRECTOR
CENTRAL INTERSTATE COMPACT COMMISSION
3384 PEACHTREE KE. SUITE 860
ATLANTA»6A. 30326
404-266-0209
008-261-7114

PENKIFILLi ROGER A,

PROJECT MANAGER
DAMES t HOORE
1 BLUE HILL PLAZA
FIFTH FLOOR
BOX 1668
PEARL RIVER»NY.'ii)?65
914-735-1200

?IH» FRANCOIS 3.

GROUP LEADER
MATHEMATICAL MODELING I PERFORMANCE
OAK RIDGE NATIONAL LABORATORY
P.O. BOX X BUILDING 6025
OAK RIDGErTN. 37831
615-574-6130
008-624-6130

CHARLES III

RATLIFrjRICHARD ALLEN

ASSOCIATE
PUTNAH» HAYES I BARTLETTT INC.
1615 L ST.» NU
SUITE 600
yASHINGTONrDC. 20036
202-223-6665
DIRECTOR OF COMPLIANCE i INSPECTION
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RATLIFFiRICHARB ALLFK

TEXAS DEPT. OF HEALTH
BUREAU OF RADIATION CONTROL
1100 U 49TH ST,
AUSTIN,TX, 78756
512-835-7000

RAZOR, JOHN E.

SITE PROJECT MANAGER
UESTINGHOUSE HITTHAN NUCLEAR* INC
MAXEY FLATS PROJECT
ROUTt 2, BOX 233A
HILLSBOROFKY, 4104?
606-784-6612

?:HOADESi WILLIAM ft.

INEL WASTE REDUCTION COORDINATOR
WERF
EG3G IDAHO* INC,
P.O. BOX 1625
IDAHO FALLSrID, 33415
208-526-9486
008-583-9486

ROBERTS* CARLYLE J.

MANAGER
SAFETY I ENVIRONMENTAL ASSESSMENT
DAMES i HOORE/C/0 WEST VALLEY
P.O. BOX 191
WEST VALLEYiNY. 14171
716-942-4271

ROGERS F »i

E5JG m m , INC,
RMC/SWEPP
P.O. BOX 1625
IDAHO FALLS.ID, 83415
208-526-1756
008-583-1756

SOBER

PRESIDENT
ROGERS J ASSOC. ENGINEERING CORP.
P.O. BOX 330
SALT LAKE CITY»UT. 84110
801-263-1600

ROMANO, DAUIB J.

MANAGER/BUREAU OF AIR QUALITY
DEPT. OF HEALTH 1 ENVIRONMENT
KANSAS DEPT. OF HEALTH t ENVIRONMENT
FORBES FIELD
BLDG. 740»
TOPEKAiKN. 66620
913-B62-:936C

ROMANO» STEPHEN ft.

ASSISTANT KANA6ER
CALIFORNIA LLW DISPOSAL PROJECT
U.S. FC0L06Y
1600 DOVE ST.i SUITE 4CE
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S3HA«G* STEPHEN' ft,

NEWPORT BEACHiCft. 526iO
714-955-1201

F:C-rE! RONALD C.

PROGRAM SPECIALIST
LOW-LEVEL WASTE MANAGEHENT PROGRM/NE
EGiG IDAHO? INC,
P.O. BOX 1625
IDAHO FALLSiID, 83415
208-526-9491
008-583-9491

SHLGKOH.

STEPHEN H,

ROBERT R,

SCHNEIDER* PETER

TECHNICAL ANALYST
STATE RELATIONS SECTION
OFFICE OF STATE PR08RAHS
U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTONfliC, 20555
301-492-9881
008-492-9881
CORPORATE LIAISON
ECOLOGY AND ENVIRONMENT! INC.
195 HDLT2 ROAD
P.O. BOXX 0
BUFFALO.NY. 14225
716-632-4491
ERM-MCGLENNON ASSOCIATES
283 FRANKLIN ST
BOSTONJMA, 02110

617-357-4443
SCKULZi ROBERT

BIOLOGIST
UNIVERSITY OF CALIF.-BERKELEY
SOIL CHEMIST/RADIATION BIOLOGY
DEPT. OF PLANT i SOIL BIOLOGY
108 HILGARD HALL
BERKELEYfCft. 94720
415-442-2205

SCfflJARZr UILLIAK F.

SR. PROJECT MANAGER
NEK YORK STATE ENERGY
RESEARCH J DEVELOPMENT AUTHORITY
TWO ROCKEFELLER PLAZA
ALBANYfNY. 12223
518-465-4251

SCOTT» ROGER L.

PROGRAM SPECIALIST
LOW-LEVEL WASTE MANAQEHENT PROGRAM/NE
EGSG IDAHO
P.O. BOX 1625
IDAHO FALLS»ID. 83415
20B-526-9928
008-563-9928
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SEWART> GRETCHEN K,

BATTELLE-PACIFIC NDRTHWEST LABORATORY
P,O, BOX 999
RICHLAND.WA, 99352
509-375-3B99
008-444-3899

SHAKER. H.A, {PEGGY)

AFTON ASSOCIATES
656 EAST ST,» NE
WASHINGTONFDD, 20002
202-547-2620

3KARPLE3iFSftNCESiE.

RESEARCH ASSOCIATE
HAZARDOUS WASTE REMEDIAL ACTIONS PROG.
FEDC BUILDING
P.O. BOX Y
OAK RIDGEiTN. 37831
615-576-0524
008-626-0524

SHfiJij ROBERT A,

SENIOR PROGRAM MANAGER
ELECTRIC POWER RESEARCH CORP.
P.O. BOX 10412
PALO ALTO.CA, 94303
415-855-2026

SLGSKYtLEONARD C.

EXECUTIVE DIRECTOR
ROCKY MOUNTAIN LLRW BOARD
1600 STOUT STRr SUITE 1100
DENVERJCO. 80202
303-825-1912

SHILEYiJEFFREY L.

LLW PROGRAM MANAGER
DIV. OF WASTE TREATMENT PROJECTS
U.S. DOE-HEADQUARTERS/NE 24
WASHINBTQNiDC. 20545
301-353-4216
008-233-4216

BHITHT

CRAIG F.

DIVISION MANAGER
SCIENCE APPLICATIONS INTERMTL.iCORP.
3015 HOPYARD RD. SUITE M
PLEASANTONiCA. 94566
415-462-5300

SMITH; RICHARD W.

EXECUTIVE BIRECTOR
SPECIAL LEGISLATIVE COMMISSION ON LOWLEVEL WASTE
STATE HOUSE* ROOM 312-B
BQSTON>MA. 02133
617-722-1112

i^L?"KIi.wEci E.

DIRECTOR/ RADIOACTIVE WASTE TECH 3IV.
U.S. BOE-IDAHO OPERATIONS OFFICE
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SQLECKIiJAMES E.

875 DOE PLACE
IDAHO FALLSTID. 83402
208-526-1989

5TAR«ERrJ0KN R.

SECTION LEADER
U.S. NUCLEAR REGULATORY COMMISSION
A23-SS
MSHINGTONiDC. 20555
301-427-4170
008-427-4170

STEVENSr PETER RYAN

COORDINATOR. LLU PROGRAMS
U.S. GEOLOGICAL SURVEY
HS-410 NATIONAL CENTER
RESTONrVA. 22092
703-648-5721
008-959-5721

STONE* JOHN A,

RESEARCH ASSOCIATE
E.I. W PONT HE NEMOURS I CO.
SAVANNAH RIVER LABORATORY
BLDG. ?73-41A» ROOM 214
AIKENTSC. 29B08
803-725-5809 '
008-239-5809

STURniHAROLDrF.JR.

RESEARCH SUPERVISOR
E.I. DU PONT HE NEMOURS
SAVANNAH RIVER LABORATORY
AIKEN.SC. 29B08
803-725-5810
008-239-5810

SULLIVAN, TERRENCE H,

ASSOCIATE SCIENTIST
BROOKHAViEN NATIONAL LABORATORY
BUILDING 830
UPTONiNY. 11949
514-282-2740
00B-666-284Q

TAIHI, KATHLEEN I.

ENVIRONMENTAL ENGINEER
U.S. DOE
OFFICE OF ENVIRONMENTAL AUDIT I C'OHP.
1000 INDEPENDENCE AVE. SU EH-24
UASHINGTDNrDC. 20585
202-252-5195
008-252-5195

TAIL TERRY D.

UNIT HANADER
LOW-LEVEL HASTE MANAGEMENT PROGRAM/NE
EG8G IDAHO) INC.
P.O. BOX 1625
IDAHO FALLSTID. S3415
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7AIT? TERRY D.

209-526-0004
008-583-0004

TEDFORBi CHARLES F,

DIRECTOR» WESTERN COMPACT
ARIZONA RADIATION REGULATORY AGENCY
4814 SO, 40TH STREET
?HOENIX»AZ, 85040
602-255-4845

THOMAS,- KENNETH L.

PROGRAM ENGINEER
U.S. DOE-KICHLAND OPERHTGNS OFFICE
P.O. POX 550
RICHLANB.UA. 99352
509-376-7796
008-444-7796

U.ii.

TOKARi MICHAEL

TRIPQBESJ

JAMES 6,

5R. RESEARCH SCIENTIST
E H T T E L L E - P A C I F I C NORTHWEST LABORATORY
P.O. BOX 999
RICHLANCWA. 99352
509-376-3546
D0B-444-3546
U.S. NUCLEAR REGULATORY COMMISSION
DESIGN SECTION
WASHINGTDN>DC. 20355
301-427-4726
008-427-4748
MANAGER
UNIVERSITY OF CALIFORNIA-IRVINE
HEALTH PHYSICS
ENVIRONMENTAL HEALTH I SAFETY OFFICE
IRVINEiCA. 92717
714-856-6200.

TULLIS? JULIE

PROGRAM SPECIALIST
LLslMP/NE
EG15 IDAHO
P.O. BOX 1625
IDAHO FALLS,ID, 83415
208-526-9928
008-583-992B

TYRDN-HPrKOr ALEXANDRA iu

LOU-LEVEL UASTE MANAGEMENT
EG&G IDAHGi INC
P.O. SOX 1625
IDAHO FALLSFIB. 83415
208-526-9642
508-583-9642
3EFASTHENT MANAGER
EG2G IDAHOt INC.
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NnhE

WASTE MANAGEMENT PROGRAMS
P.O, BOX 1425

IDAHO FALLS*IH. 334i3
208-526-1014
006-583-1014
FEDERAL REGULATORY REPRESENTATIVE
FLORIDA POWER I LIGHT CO.
P.O. BOX 14000
JUNO SEACHJFL. 33408
305-363-3529
SCIENTIST/ENGINEER
BATTELLE-PACIFIC NORTHWEST LABORATORY
P.O. BOX 999
RICHLAND.UA. ?9352
509-376-1768
008-374-1768
ASSOC, 3R0UP LEADER FOR SCUD WASTE
LQS ALAMOS NATIONAL LABORATORY
WASTE MANAGEMENT OPERATIONS
HAIL STOP E516
P. 0. BOX 1663
LOS ALAMOS>NM, 87545
505-667-5398
008-643-5398
WEINSTEIHJ

MARTIN S.

ilHITE J . B,

LORI E,

tllCKLAHBi

CHEMICAL ENGINEER
U.S. NUCLEAR1 REGULATORY COMMISSION
OFFICE OF NUCLEAR REGULATORY RESEARCH
WASHINGTON.BC. 20555
301-443-7666
00E-443-7666
DIRECTOR
U.S. DOE-RICHLAHD OPERATIONS OFFICE
WASTE MANAGEMENT DIVISION
P.O. BOX 550
825 JADWIN AVE.
RICHLANDTUA. 99352
008-440-1366
PROGRAM SPECIALIST
LOW-LEVEL WASTE MANAGEMENT PROGRAM
EGiG IDAHO? INC.
P.O. BOX 1625s TSB
IDAHO FALLS.ID. 83415
208-S26-0A63
00B-583-0663
MANAGER
WASTE MANAGEMENT PROGRAMS
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WE.

ADDRESS
ROCKWELL INTERNATIONAL
P.O. BOX 464
GOLDENiCD. 80401
303-766-4294
008-320-4294

C.E,

NEW HAHFSHIRE HOUSE OF REPRESENTATIVES
LEGISLATIVE OFFICE BLDG.
P.O. BOX 1226
33 N. STATE STREET
AHHERSTTNH. 03031
403-672-1111

ARNOLD

NUCLEAR SAFETY ASSOCIATE III
ILL, HEPT OF HUCLEAR SAFETY
1035 OUTER PARK RK.
3PRIHGFIELD.IL. 62704
217-546-8100

iilLLftFDRBr

SENIOR ASSOCIATE
JK ASSOCIATES
P.O. BOX 221?
SOUTH HANILTON>HA. 01982
617-468-7917
pen;

WDMELDORFJ DON

n.

EXECUTIVE DIRECTOR
SOUTHEAST COMPACT COHhISSION
P.O. EOX 46
MURRAY LANE) RT. 3
BRENTUOOBrTN. 37027
615-373-1336
CHIEF
CALIF. DEPT* OF HEALTH SERVICES
v'ECTOIL SURVEILLANCE I CONTROL BRANCH
714 P ST> ROOH 616
S-ACRAMENTO.CA. 95814
916-323-301?
PRINCIPAL SCIENTIST
ROCKWELL HANFQRB OPERATIONS
BUILDING 2751 E,
P.O. BOX 800
RICHLANDtUA. 99352
509-373-2123
008-440-2123
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