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EXPLANATION

This Plan reflects revisions made as a result of discussions between the U.S. Department of Energy

- Oakland Operations (DOE/OAK) and the State of Missouri Department of Natural Resources
(MDNR). '
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EXECUTIVE SUMMARY

Purpose of the Site Treatment Plan

The Proposed Site Treatment Plan (PSTP) for U.S. Department of Energy (DOE) mixed wastes at the
Missouri University Research Reactor (MURR) was written in response to the Federal Facility
Compliance Act (FFCAct). The FFCAct requires that site treatment plans (STP’s or plans) be
developed for facilities at which the DOE generates or stores mixed waste. Mixed waste is defined
by the FFCAct as any waste containing both a hazardous waste as defined by the Resource
Conservation and Recovery Act (RCRA), and source, special nuclear, or by-product material subject
to the Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.).

On April 6, 1993, DOE published The Schedule for Submitting Plans Jor the Treatment of Mixed
Waste Generated or Stored at Each Site in the Federal Register (58 FR 17875, DOE, 1993a)
describing its proposed process for developing the site treatment plans. The plans would be
developed in three phases: conceptual, draft, and proposed. The conceptual plan presented known
treatment needs, capabilities, and preliminary options for treating the mixed waste. The purpose of
the draft plan was to identify site-specific preferred options for treating the mixed waste, or for
developing technologies where technologies do not exist or need modification. The proposed plan
reflects DOE’s preferred options, developed with state input and based on existing available
information. The options reflect a "bottom-up" approach and have been evaluated for their potential
affects on other DOE sites and the overall DOE program. Changes in the preferred options and
associated schedules were also made between the draft and proposed site treatment plans as a result of
evaluations from the DOE-wide perspective. These may change further as a result of discussions with
affected states and public comments before the approval of the PSTP and issuance by the Missouri
Department of Natural Resources (MDNR) of an Order (FFCAct Order) requiring DOE to implement
the STP for each site.
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The PSTP consists of the Compliance Plan Volume, and the Background Volume and its Appendices.
The Compliance Plan Volume contains the enforceable milestones associated with the preferred
treatment options. A more detailed discussion of the preferred treatment options, which is provided

for informational purposes only, is presented in the Background Volume and its Appendices.

DOE faces increasingly tight budgets throughout the DOE complex and anticipates that funding will
continue to be constrained. The schedules in this and other Plans reflect those constraints. DOE has
asked regulatory agencies to work with DOE and other interested parties at the site and National level
to assist DOE in ‘prioritizing its activities. Through this process, DOE expects that some schedules

will be revised before the Site Treatment Plans are approved and FFCAct Orders issued.

Summary of PSTP Proposed Options

Current inventories of DOE/OAK mixed wastes at MURR are relatively small, consisting of about

1.0 m® of mixed low-level waste (MLLW, 5 drums), comprised of debris and contaminated
equipment, and 0.1 m* of mixed transuranic (MTRU) waste (0.5 drum), consisting of solid residues
from analytical samples, spent reagents, and experimental apparatus components. Future generation
of these two types of waste (until project completion in 1998) is expected to bring the total quantity of
waste produced to 5.0 m® (24 drums) of MLLW and 1.0 m® of MTRU waste. If generation of these
mixed wastes do not meet RCRA Land Disposal Restriction requirements, they will be characterized

and addressed in updates to this plan as required.

The MLLW is expected to be shipped to the Idaho National Engineering Laboratory (INEL) Waste
Experimental Reduction Facility (WERF). The MTRU waste streams are expected to be shipped to
the Waste Isolation Pilot Plant (WIPP); although the schedule dates for shipment are dependent upon
development of final WIPP Waste Acceptance Criteria (WAC) and approval of the WIPP No-
Migration Variance Petition by the EPA and the State of New Mexico.
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

The Proposed Site Treatment Plan (PSTP) for U.S. Department of Energy (DOE) mixed wastes at the
Missouri University Research Reactor (MURR) was written in response to the Federal Facility
Compliance Act (FFCAct). The FFCAct requires that site treatment plans (STP’s or plans) be
developed for facilities at which the DOE generates or stores mixed waste. Mixed waste is defined
by the FFCAct as any waste containing both a hazardous waste as defined by the Resource
Conservation and Recovery Act (RCRA), and source, special nuclear, or by-product material subject
to the Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.). On April 6, 1993, DOE published The
Schedule for Submitting Plans for the Treatment of Mixed Waste Generated or Stored at Each Site in
the Federal Register (58 FR 17875, DOE, 1993a) describing its proposed process for developing the
site treatment plans. The plans would be developed in three phases: conceptual, draft, and proposed.
The conceptual plan presented known treatment needs, capabilities, and preliminary options for
treating the mixed waste. The purpose of the draft plan was to identify site-specific preferred options
for treating the mixed waste, or for developing technologies where technologies do not exist or need
modification. The proposed plan reflects DOE’s preferred options, developed with state input and
based on existing available information. The options reflect a "bottom-up" approach and have been
evaluated for their potential affects on other DOE sites and the overall DOE program. Changes in the
preferred options and associated schedules were also made between the draft and proposed site
treatment plans as a result of evaluations from the DOE-wide perspective. These may change further
as a result of discussions with affected states and public comments before the approval of the PSTP
and issuance by the regulating agency of an Order (FFCAct Order) requiring DOE to implement the
STP for each site. For the DOE Oakland Operations Office (DOE/OAK) mixed wastes at MURR,
the plan must be submitted to the Missouri Debartment of Natural Resources (MDNR) Division of

Environmental Quality for approval, approval with modification, or disapproval.
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The PSTP identifies specific facilities for treating mixed waste and proposes schedules as required by
the FFCAct. Schedules for activities associated with the preferred treatment options are also provided
as appropriate. A standardized evaluation procedure was used to identify the specific treatment
facilities for treating the mixed wastes. If existing onsite treatment, onsite small-scale treatment (less-
than-90-days generator treatment or a treatability study), or an existing commercial treatment
agreement was available, then that option was considered the preferred treatment option. If these
options were not available, then planned onsite, existing offsite, or planned offsite facilities that could
potentially treat the waste were identified and evaluated. The evaluations were based on the following
criteria: (1) ‘treatment effectiveness, (2) environmental health and safety, (3) implementability, (4)
regulatory concerns, (5) stakeholder concerns, and (6) life-cycle costs. The preferred treatment
option selected for each characterized waste stream as a result of these evaluations, as modified by the
Options Analysis Team (OAT) overall DOE preferred mixed waste treatment configuration, is
presented in the PSTP.

The Proposed Plan also contains schedules for the implementation of the preferred treatment options.
DOE faces increasingly tight budgets throughout the DOE complex and anticipates that funding will
continue to be constrained. The schedules in this and other Plans reflect those constraints. DOE is
providing schedules to support further discussions with the expectation that schedules in the approved

Plans will differ for some sites from the schedules in the Proposed Plans.

The schedules contained in this and the Proposed Plans for other sites are based on funds currently
budgeted for and projected to be available for waste management activities. As a result, schedules in
the Proposed Plans for some facilities, particularly the largest and most costly facilities, may be
protracted. Schedules for small sites that are relying on the treatment capacity at larger sites are also
affected. DOE anticipates that, at some sites, funds will be shifted from other environmental

management activities to support more sensible and integrated schedules for mixed waste treatment.

DOE discussed with States and EPA the difficulty DOE faces in providing timely schedules for some
new treatment facilities given current budgetary constraints, and the need to consider whether funds
from other activities should be shifted to support more timely schedules. The States and EPA
recommended that the Proposed Plans be submitted with schedules consistent with current budget and
priorities. As part of its efforts to develop its budget request for FY 1997, DOE has asked regulatory
agencies to work with DOE and other interested parties at the site and National level to assist DOE in

prioritizing its activities, including mixed waste treatment, and in assessing activities under way and
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that need to be accomplished at the site. Through this budget development process and through
discussions on the Proposed Plans, DOE and the regulatory agencies expect that some schedules will

be revised before the Site Treatment Plans are approved and the FECAct Orders are issued.

DOE anticipates that modifications and adjustments to the Plan will be necessary because of the
technical and funding uncertainties that exist with long-term activities like those covered by the Plans.
Modifications will be subject to the provisions in the Compliance Plan Volume. For example,
emerging or new technologies not yet considered may be identified in the future that provide
opportunities to manage waste more safely, effectively, and at lower cost than the current
technologies identified in the Proposed Plan. DOE will continue to evaluate and develop technologies
that offer potential advantages in the areas of public acceptance, risk abatement, and performance and
life cycle cost. Should more promising technologies be identified, DOE may request a modification
of its treatment plan in accordance with provisions of the final Site Treatment Plan and/or the FECAct
Order.

The PSTP reflects the results of discussions among the State of Missouri and other states, the U.S.
Environmental Protection Agency (EPA), and others based on the Conceptual Site Treatment Plan
(CSTP, DOE/OAK, 1993a) submitted to the State of Missouri in October 1993, and the Draft Plan
(DOE/OAK, 1994a) submitted in August of 1994. The plans for DOE/OAK mixed wastes located at
MURR are available for review at the Department of Energy Oakland Operations Office Public
Reading Room at 1301 Clay Street, Oakland, California, and at the Columbia Public Library located

on West Broadway in Columbia, Missouri.

The PSTP consists of the Compliance Plan Volume, and the Background Volume and its Appendices.
The Compliance Plan Volume contains the enforceable milestones associated with the preferred
treatment options. A more detailed discussion of the preferred treatment options, which is provided

for informational purposes only, is presented in the Background Volume and its Appendices.

1.2 SITE HISTORY AND MISSION

The University of Missouri at Columbia (UMC) is located in the central portion of the state of
Missouri in Boone County. UMC maintains an active research laboratory, the MURR, which
conducts a wide variety of nuclear energy experiments. MURR is located in the southern part of the

city of Columbia, within the University’s Research Park. The address for MURR is "Missouri
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‘University Research Reactor, Research Center, Columbia, MO 65211." Figure 1-1, identifies the
location of the MURR facility within the City of Columbia.

MURR is a 10-megawatt research reactor licensed by the Nuclear Regulatory Commission (NRC). It
is one of only a few high-quality research reactors in the United States. For the last 27 years, MURR
has supported effective research and development programs, focused on basic life sciences, natural
sciences, material sciences, engineering, and technology. Examples of major accomplishments at
MURR include studies on the effects of trace elements on human health; studies of basic wave-nature
of particles using neutron interferometry; contributions to the development of the new hard magnetic
material, MagneQuench; development of radioisotopes for human therapy, including agents to treat
bone cancer and liver cancer, as well as to tag monoclonal antibodies; and basic research which
supports the development of the TRansUranic Management by Pyroprocessing - Separation
(TRUMP-S) process to separate transuranic (TRU) materials from nuclear waste. Figure 1-2

illustrates MURR'’s organizational structure.

Rockwell International Corporation (RIC), under contracts with DOE and Kawasaki Heavy Industries
to develop a pyrochemical process to separate TRU materials from Plutonium-Uranium Extraction
(PUREX) waste, contracted with UMC in 1990 for the construction of an Alpha Laboratory and
performance of actinide experiments at the MURR facility. Figure 1-3 shows the location of the
MURR Alpha Laboratory and the storage area for TRUMP-S wastes. It is anticipated that the
TRUMP-S test program will continue through March 1998. The tests are conducted in an inerted
glove box using small (sub-gram) quantities of pure actinides. Since the tests also include use of
some materials (cadmium and silver) defined as hazardous under RCRA, small quantities of mixed

waste are generated.
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DOE has provided several grams of TRU materials for experiments conducted at MURR in support of
the TRUMP-S program. Management of the mixed low-level waste (MLLW) and mixed transuranic
(MTRU) wastes generated from the TRUMP-S experiments conducted at the MURR facility is the
responsibility of MURR and the DOE Office of Nuclear Energy which is partially funding the

research project.

1.3 FRAMEWORK FOR DEVELOPING DOE’S SITE TREATMENT PLANS

RCRA Land Disposal Restriction (LDR) requirements require the treatment of hazardous waste
[including the hazardous component(s) of mixed waste] to certain standards before the waste can be
land-disposed, and prohibit storage of hazardous wastes that do not meet LDR standards,except for
the purposes of accumulating sufficient quantities to facilitate proper recovery, treatment, or disposal
of the waste. DOE is currently storing mixed waste inconsistent with the LDR provisions because the
treatment capacity for such wastes, either at DOE sites or in the commercial sector, is not adequate or

is unavailable at this time.

The FFCAct, signed on October 6, 1992, waives sovereign immunity for fines and penalties for
RCRA violations at Federal facilities. However, the FFCAct postpones the waiver for three years for
LDR storage prohibition violations for DOE mixed wastes and requires DOE to prepare plans for
developing the required treatment capacity for its mixed waste at each site at which it stores or
generates mixed waste. Each plan must be approved by the state or EPA, after consultation with
other affected states and consideration of public comment, and an order issued by the regulatory
agency requiring compliance with the plan. The FFCAct further provides that DOE will not be
subject to fines and penalties for LDR storage prohibition violations for mixed waste as long as it is

in compliance with an approved plan and order.

The FFCAct requires the plans to contain schedules for developing capacity for mixed waste for
which identified treatment technologies exist, and, for mixed waste without an identified existing
treatment technology, schedules for identifying and developing technologies. The FFCAct also
requires the plan to provide certain information where radionuclide separation is proposed. The
FFCAct states that the plans may provide for centralized, regional or onsite treatment of mixed waste,
or any combination thereof, and requires the states to consider the need for regional treatment

facilities in reviewing the plans.
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The Schedule for Submitting Plans for the Treatment of Mixed Waste Generated or Stored at Each
Site was published as a notice April 6, 1993, in the Federal Register (58 FR 17875, DOE, 1993a). In
the Notice, DOE committed to providing the site treatment plans in three phases: a conceptual plan
to be submitted in October 1993, a draft plan to be submitted no later than August 1994, and a final
proposed plan to be submitted no later than February 1995. The date for the final proposed plan
submittal has been extended to April 1995. This process provides opportunity for early involvement

by the states and other stakeholders to discuss technical and equity issues associated with the plans.

The Conceptual Plan (DOE/OAK, 1993a), submitted in October 1993, focused on identifying
treatment needs, capabilities, and options for treating the site’s mixed waste. The Draft Plan
(DOE/OAK, 1994a), submitted in August 1994, focused on identifying site-specific preferred options
for treating the site’s mixed wastes, wherever possible, as well as proposed schedules for constructing
capacity. The options presented in the DSTP represent the site’s best judgment of the available
information and the states’ input, and provided a starting point for discussions leading to the
development of the Proposed Plan. The options presented in this proposed plan represent DOE’s best
judgment. The proposed plan is being submitted to the regulatory agency for review and approval,
approval with modification, or disapproval, as required by the FECAct. Each version of the plan
reflects discussions among states, as well as site-specific input. from the individual regulatory agency
and other interested parties on the previous submittal. It is DOE’s intent that this iterative process,
with ample opportunity for input and discussion, will facilitate approval of the Site Treatment Plan
and issuance of the compliance order required by the FFCAct. DOE’s goal is to have all plans and
FFCAct Orders in place by October 1995.

1.4 PSTP ORGANIZATION

The PSTP for DOE/OAK mixed wastes located at MURR follows the same format as the proposed
plans of other DOE sites to facilitate cross-site comparisons. The proposed plan is organized in two
separate, but integrated volumes. The Compliance Plan Volume is a short, focused document
containing the preferred options and schedules for implementing the options and is intended to contain
all the information required by the FFCAct. The Compliance Plan Volume also contains a
mechanism to implement the plan and establish schedules that will be enforced by the Order. It
references, but does not duplicate, details on the options in the Background Volume. This
Background Volume provides a detailed discussion of the preferred treatment option or options,
identifies the waste streams the option addresses, and gives explanatory information for the

Compliance Plan Volume. The Background Volume Appendices include documentation on the
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proposed agreements with offsite receiving sites (Appendix A), and definitions applicable to all
volumes of the PSTP (Appendix B).

Sections 1.0 and 2.0 of the Compliance Plan Volume propose certain administrative provisions
appropriate for implementing the plan when finalized. These include provisions such as the approach
to setting milestones, updates to the plan, additions or removals of waste streams covered by the plan,
and funding considerations. These sections are intended to initiate discussion; it is expected that the
specific language will be developed in conjunction with the regulatory agency. New language to
address other administrative provisions may eventually be added to these compliance plan volume

sections or incorporated into a separate FFCAct Order.

Sections 1.0 and 2.0 in the Background and Compliance Plan Volumes contain introductory material
relevant to the purpose of each Volume. The Background Volume contains general information on
the proposed plan and the site in Section 1.0 and provides top-level assumptions and a description of

the process used to determine the preferred options in Section 2.0.

Sections 3.0 through 5.0 of the Compliance Plan and Background Volumes discuss the preferred
option or options for MLLW, MTRU waste, and mixed high-level Waste (HLW). Each volume
discusses the same waste streams and options in parallel sections. The Background Volume discusses
the waste streams, technology needs, and uncertainties and other details on the preferred options. In

the Compliance Plan Volume, the sections include proposed schedules as required under the FFCAct.

The Background Volume includes three additional sections that are not included in the Compliance

Plan Volume because they are not required by the FFCAct and are not compliance-related. Section
6.0 discusses mixed wastes expected to be generated in the future to assist in anticipating treatment
needs. These waste streams will be incorporated into the Compliance Plan Volume, and treatment

approaches and schedules developed, when the wastes are generated. Section 7.0 discusses storage
capacity needs and how compliant storage will be provided for DOE/OAK mixed wastes located at
MURR pending treatment. Section 7.0 also includes a discussion of storage for waste treatment

residues prior to disposal.

Section 8.0 describes a process being followed by DOE and the states for evaluating options for
disposal of mixed waste treatment residues. Although the FFCAct does not require disposal to be

covered in the plans, DOE is including disposal information to be responsive to the states’ request
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that disposal be addressed and to support state discussions. Section 8.0 identifies whether the MURR

location is being further considered as a disposal site. Resources and guidance documents used to

prepare this document are summarized in Section 9.0.

Appendix A to the Background Volume includes the proposed offsite shipping agreements between

DOE/OAK and offsite treatment facilities. Appendix B includes a glossary of terms.

1.5

RELATED DOCUMENTS

Other DOE efforts closely linked to STP development include treatment options analysis, cost

estimating for treatment options, the Mixed Waste Inventory Report (MWIR), activities conducted

pursuant to the National Environmental Policy Act (NEPA), and compliance and cleanup agreements

containing commitments relevant to mixed waste.

1.5.1

1.5.2

Draft Site Treatment Plan Appendices

The appendices to the draft STP (DSTP, DOE/OAK, 1994a) present summaries and
evaluations of treatment options initially identified for DOE/OAK mixed wastes identified at
that time. In some cases, the likely preferred option identified in the DSTP for a waste has
been changed due to technical considerations (e.g., trace contaminants found to be
incompatible with the treatment process), or policy decisions (e.g., proposed treatment
facility eliminated, or inconsistent with the overall DOE preferred mixed waste treatment

configuration).

The Mixed Waste Inventory Report

The Mixed Waste Inventory Report (DOE, 1994a), which is required by the FECAct contains
inventories of (a) mixed waste currently stored or generated or expected to be generated
during the next five years from DOE activities and (b) treatment capacities and technologies.
The Interim Mixed Waste Inventory Report (DOE, 1993b), provided information on each
waste stream for each site that generates or stores DOE mixed waste. Updated waste stream,
treatment facility, and technology data was made available to the states and EPA in May
1994. The MWIR represents the best record of DOE’s mixed waste inventory at the
beginning of 1994. Because data are constantly being refined, waste stream information in
DOE/OAK'’s proposed plan for MURR may differ somewhat from the most recent inventory

report. Any changes in waste stream information are documented in the Background
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Volume. An updated MWIR is currently being prepared and is expected to be released by
DOE in July 1995.

1.5.3 The Programmatic Environmental Impact Statement for Waste Management (NEPA)
In compliance with NEPA (42 U.S.C. 4371 et seq) and its implementing regulations
contained in 40 CFR 1500, DOE is preparing a Programmatic Environmental Impact
Statement (PEIS). This PEIS will be used to formulate and implement a waste management
program in a safe and environmentally sound manner and in compliance with applicable laws,
regulations and standards. The PEIS is intended to present to the public, states, EPA, and
DOE an understanding of impacts to human health and the environment together with the
costs associated with a wide range of alternative strategies for managing DOE’s
environmental program. The PEIS is examining HLW, TRU waste, MLLW, low-level
radioactive waste, and hazardous waste activities. The analysis for the Waste Management
(WM) PEIS will evaluate decentralized, regional, and centralized approaches for storage of
HLW, treatment and storage of TRU waste; treatment and disposal of MLLW and low-level

radioactive waste; and treatment of hazardous waste.

Development of the WM PEIS is being coordinated with the preparation of the STP’s under
the FFCAct. Information being generated to support the WM PEIS (e.g., hypothetical
configurations, preliminary risk analyses, and cost studies) is shared with states to support
STP discussions. The Draft WM PEIS will not identify a preferred alternative (i.e.,
configuration) for mixed waste facilities since this will be evolving in consultation with the
states and EPA through the STP process. However, the WM PEIS analyses of potential
environmental risks and costs associated with a range of possible waste management
configurations will provide valuable insight as the public, states, and DOE discuss using

existing facilities and constructing new mixed waste facilities to treat mixed waste.

The Draft WM PEIS is schedul