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1.0 INTRODUCTION

This report describes the need for and the basic elements of a stewardship program,
its application to contaminated areas on the Department of Energy (DOE) Oak Ridge
Reservation (the Reservation), and the roles and responsibilities of stakeholders.!
At present, this stewardship program applies to the DOE Oak Ridge Operation’s
Environmental Management Program. However, it is hoped that other DOE
programs and facilities will recognize its value and apply the concepts of
stewardship to their activities.

The End Use Working Group (EUWG) Stewardship Committee in collaboration
with the Stewardship Committee from the Friends of Oak Ridge National
Laboratory (herein referred to as the Stewardship Committee) prepared this report. It
should be noted that the Stewardship Committee expects the federal government to
fulfill its moral, legal and financial obligations for remediation and long-term
stewardship for the Oak Ridge Reservation.

1.1 WHAT IS STEWARDSHIP?

The EUWG Stewardship Committee defines “stewardship” of remediated sites with
residual contamination as:

“Acceptance of the responsibility and the implementation of activities necessary to
maintain long-term protection of human health and of the environment from
hazards posed by residual radioactive and chemically hazardous materials.”

“Stewardship,” as used in this report, should not be confused with the general
meaning of the word (i.e., responsibility for the careful use of resources). This report
applies stewardship to environmental remediation of contaminated areas on the
Oak Ridge Reservation. Other stewardship issues at the Oak Ridge Reservation,
such as the responsibility for storage of highly enriched uranium or cylinders of
depleted uranium hexafluoride, are not considered in this report.

Stewardship in the general sense is not a new concept. Since the dawn of
civilization, whenever people have gathered to organize societies, systems of
stewardship have developed. For example, governments have preserved the rights

! For purposes of this report, a stakeholder is defined as an individual, organization, or other entity
that has an interest in what happens to the Oak Ridge Reservation and other Department of Energy
facilities. Similar individuals and groups in communities surrounding sites receiving waste from Oak
Ridge are also stakeholders, since they would be affected by waste disposal decisions at the Oak Ridge
Reservation. .
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of property use and ownership for centuries through the use of titles on real
property. In another example, the National Park Service practices stewardship by
purchasing and managing lands with unique natural and cultural histories for the’
benefit of current and future generations.

1.2 REASONS FOR STEWARDSHIP

Many DOE facilities have radioactive and chemically toxic contamination resulting
from more than 50 years of nuclear research and weapons production. Some of the
contaminants are persistent in the environment and are hazardous. Returning all
contaminated areas to pristine conditions is often not feasible; it is risky for
excavation and transportation workers; impractical for cost, technical, and logistical
reasons; and does not always result in risk reduction. Furthermore, citizens and
governments of the affected areas often oppose the transport and off-site disposal of
contaminated materials. When contaminated materials are disposed off-site, the
responsibility for stewardship is merely transferred from the waste-shipping facility
to the waste-receiving facility.

It has become increasingly apparent that some level of contamination will remain
on the Oak Ridge Reservation and that a stewardship program is essential for
protection of the public and the environment from future risks associated with
residual contamination. However, long-term stewardship is not a substitute for
remediation that is technologically possible and currently feasible. Neither is
stewardship to be used as a shield to avoid the costs of risk reduction in the near
term. The goal of the DOE Environmental Management Program always should be
to clean up contaminated areas to the extent practical.

1.3 STEWARDSHIP COMMITTEE GOALS

During deliberations regarding future uses of contaminated areas on the Oak Ridge
Reservation, the EUWG realized that safe management of residual contaminants
following remediation is dependent on effective stewardship. (See Appendix A for
an overview of the EUWG.) Members of the EUWG cannot support Records of
Decision that result in residual contamination unless a legally binding stewardship
program is developed.

In order to examine the fundamental concepts of stewardship, the Stewardship
Committee (see Appendix B for a list of Stewardship Committee participants)
established five goals:

* Identify essential elements of effective stewardship;
* Develop long-term stewardship requirements for the Oak Ridge Reservation;

* Identify options and promote the acquisition of adequate long-term funding for
stewardship on the Oak Ridge Reservation;

2
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* Promote public understanding of stewardship; and

* Promote interaction concerning stewardship among individuals and
governments.

This Stewardship Report documents these efforts and presents conclusions of the
Stewardship Committee. Section 2 presents the attributes and basic elements of a
long-term stewardship program. Section 3 describes the current and proposed
statutory provisions for stewardship and institutional controls. Section 4 explains
why the Oak Ridge Reservation requires stewardship. Section 5 presents detailed
recommendations for an Oak Ridge Reservation stewardship program, including
categories of stewards, physical controls, institutional controls, information systems,
research, and funding options.

2.0 UNDERSTANDING STEWARDSHIP

This section presents the attributes and elements of a long-term stewardship
program as developed by the Stewardship Committee. In contrast to a recent report
by Probst and McGovern® which has a broad national perspective and analyzes
policy options for managing stewardship at DOE facilities, this report emphasizes
concurrent planning for remediation and stewardship; incorporation of stewardship
requirements in CERCLA?® Records of Decision and other CERCLA documents;
integration of stewardship requirements into existing government systems; and a
local stakeholder focus.

2.1 ATTRIBUTES OF SUCCESSFUL STEWARDSHIP

For stewardship to be successful, planning must be undertaken concurrently with
remediation. Remediation includes removal, treatment and control of the spread of
contamination. Once remediation is implemented, stewardship becomes the means
of ensuring long-term protection of human health and the environment.

Successful stewardship programs must possess three fundamental attributes:
responsibility, long-term effectiveness, and adaptability.

? Probst, K. and M. McGovern. 1998. Long-Term Stewardship and the Nuclear Weapons Complex: The
Challenge Ahead. Center for Risk Management, Resources for the Future.

* Comprehensive Environmental Response, Compensation, and Liability Act of 1980, also known as
Superfund.
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2.1.1 Responsibility

Stewardship of contaminated sites requires that society be willing to accept
responsibility for providing a healthy and safe environment for current and future
generations. The President and Congress, in their roles as protectors of the public
interest, must recognize and accept this responsibility and provide long-term
funding to minimize the risks associated with contaminated federal facilities.
Stakeholders, local governments, regulators, and other decision-makers must work
together to develop and implement a stewardship program aimed at reducing risks
to human health and the environment that may result from residual
contamination. Each of these groups must accept responsibility for stewardship.

2.1.2 Long-Term Effectiveness

Stewardship programs must be designed to protect human health and the
environment for the lifetime of the contaminants, even when contamination is
expected to be hazardous for thousands of years. If stewardship fails, so does
remediation. To increase the probability of effectiveness over the long term, a
stewardship program must employ redundant systems and controls, and
appropriate contingency plans must be developed to address unanticipated adverse
events. In addition, there must be stable funding and a legal basis for long-term
stewardship. To provide a legal basis for stewardship, requirements must be
specified in CERCLA Feasibility Studies, Records of Decision, and subsequent
implementation documents. We do not know what society will be like hundreds
and thousands of years from now when some of the wastes still may be hazardous.
Therefore, the recommendations in this report, of necessity, are based on our
knowledge of current societal and technical conditions and limited projections.

2.1.3 Adaptability

Stewardship programs must be adaptable to changing physical conditions and
political demands in order to provide effective ongoing protection of human health
and the environment. Advances in technology, changes in contaminant and
environmental conditions, and demographics will necessitate periodic evaluation
and refinement of stewardship activities. Stewardship programs must be flexible
enough to accommodate such adjustments. (See Appendix C for a case study
illustrating how radioactive decay might affect stewardship.)

2.2 ELEMENTS OF STEWARDSHIP

There are seven basic elements of an effective stewardship program:
* Authority and Funding;

»  Stewards;
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»* Operations;

» Physical Controls;

» Institutional Controls;
* Information Systems;

= Research.

Figure 2.1 illustrates how stewardship should be organized and how each of these
elements interrelate. At the highest level, the authority and funding for
stewardship must be established. Next, the stewards must be identified and their
individual roles and responsibilities for carrying out the operations of stewardship
must be defined. The tools of stewardship include institutional controls, physical
controls, information systems and research. Ultimately, all of these elements must
work together.

2.2.1 Authority and Funding

At the beginning of any stewardship program, clear authority and responsibility
must be established to ensure the long-term implementation of programs to protect
human health and the environment. At federal facilities, this authority originates
in the U.S. Congress and is delegated to an appropriate federal entity.

“Reliable long-term funding is critical to the success of stewardship because
competent sustainable stewardship is impossible without financial support. The
annual appropriation process used for funding most government programs will be
used to fund stewardship in the near term but may not provide the best source of
funding over the long term.

Stewards responsible for operations (i.e., implementation stewards) must have
access to funds, and support must be provided for oversight. Options for long-term
funding are discussed below, and may be used in combination.

Designated Agency: The U.S. Congress could designate a government agency or a
public-private partnership that would be funded by Congress to conduct stewardship
activities throughout the country. Either of these options would offer great
visibility to the operation, and the funding for stewardship would not compete with
other agency programs. However, it would still be subject to the common
constraints of government agencies and to the annual appropriation cycle. A stable
long-term budget would not be guaranteed.

Entitlement: The federal government could designate funding necessary for
stewardship as an entitlement similar to Social Security benefits. Eliminating such
funding or changing the policy would then require congressional action. Although
the level of funding would be more stable, entitlements can be abandoned.
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Figure 2.1 Organization of Stewardship Elements
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Trust Fund: Typical federal trust funds receive money from a tax or fee source,
such as Social Security taxes, gasoline taxes, or severance taxes, and the money is
dedicated to specific purposes, such as pensions, transportation needs, or strip- -
mine reclamation, respectively. The disbursement can be as an entitlement, as
in Social Security, or can be subject to congressional appropriations. There is no
obvious tax source for stewardship, but an initial set-aside of a fund drawing
enough entitled income to support stewardship over the coming years is a
possibility. A state or a non-profit stewardship corporation could hold the trust
fund. Two ways for obtaining the principal are suggested:

@ Lump sum. Congress could authorize DOE to purchase a treasury security
and/or a conservative equity issue on a one-time basis. The investment
would have to generate sufficient income to fund stewardship and the
impacts of inflation would have to be accounted for. For example, $200
million at 5 percent yields $10 million per year. The investment would be
issued in the name of the principal steward (see Section 2.2.2) to ensure
appropriate use of the interest income. In the event of a major
stewardship failure requiring large unanticipated expenses, federal
intervention would be required.

o Incremental accumulation. An endowment fund could be set up with a
nominal contribution, perhaps by a state. Then CERCLA Records of
Decision for remediation actions would include estimates of annual
stewardship costs, and would require deposit of a percentage of the
remediation cost to the fund to cover future stewardship needs. Once a
fund is established, its operation would be the same as if it originated from
a lump sum, but incremental attainment of an adequate endowment
might be politically easier than obtaining a lump sum.

The Present System: The agency responsible for the contamination, DOE in this
case, retains financial responsibility for funding the stewardship program. The
present system has the advantage of continuity and legal responsibility for
remediation.

2.2.2 Stewards

Stewards are individuals or groups responsible for stewardship activities and
protection of human health and the environment. Many stewardship functions can
be carried out by existing organizations. However, if no existing organization can
perform a necessary function, a new organization must be developed. When more
than one steward is involved, coordination is required to avoid unnecessary conflict
and duplication of effort, but some redundancy of responsibilities is desirable.
Stewards can be categorized as principal steward, implementation stewards, and
oversight stewards.

The principal steward has legal responsibility for contaminated land and facilities
including the financial obligation to ensure adequate funding for stewardship,
and to take corrective action if the stewardship program becomes ineffective.

7
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* Implementation stewards are responsible for stewardship activities; examples of
such activities are contracting for remediation, monitoring, maintenance, and
record keeping. )

* Oversight stewards ensure that the goals and requirements of a stewardship
program are met.

Specific roles of stewards depend on the design of a stewardship program.
Illustrative examples follow:

* Federal government. Because contamination at DOE facilities results from
federal government activities and because the federal government is legally
responsible for cleanup, the federal government is considered to be the principal
steward. The federal government is also likely to be responsible for
implementation of a stewardship program, including record keeping.

* State government. States are oversight stewards, and can be implementation
stewards.

* Local government. Local entities such as planning commissions and registers of
deeds are important implementation stewards, as are schools and libraries. Local
governments also fulfill an oversight role.

* Stakeholders. Public stakeholders fulfill an oversight role by helping to ensure
that stewardship programs and activities continue to be appropriate.

* Local citizen oversight board. A local citizen oversight board applies community
values to the review of stewardship programs. A citizen board also acts as a
guardian of stewardship information, and may serve as an ombudsman.*

2.2.3 Operations

For purposes of this report, stewardship operations include activities needed to
ensure the integrity of remediation, to protect human health and the environment,
and to provide information and public education. The relationship of operations to
other elements of stewardship is shown in Figure 2.1.

The importance of maintenance and monitoring cannot be overemphasized.
Proactive maintenance is necessary for longevity of physical structures such as caps,
liners, water diversion trenches, sump pumps and other physical controls. Periodic
monitoring provides advance indications as to whether contaminants are migrating
beyond prescribed boundaries.

* One who investigates citizens’ complaints.



Stakeholder Report on Stewardship

The success of stewardship is dependent upon the numerous activities that must be
conducted in perpetuity to ensure that remediation retains its effectiveness and that
stewardship systems are working. These operations of stewardship include at least
the six elements briefly described below.

Monitoring: regular sampling of all contaminated and potentially contaminated
media to identify the possible failure of physical controls and to provide continuous
understanding of the nature and extent of contamination.

Maintenance: regular upkeep of remediation systems to ensure long-term
effectiveness.

Surveillance: regular oversight of remediation and institutional systems to ensure
that all necessary activities occur.

Enforcement: legal implementation of the constraints required to maintain the
protection of human health and the environment.

Inspection and Reevaluation: periodic review of existing systems and activities to
ensure their continued need and/or effectiveness.

Public Participation: continuous involvement of the public to ensure citizens’
concerns are addressed and relevant public information is provided.

2.2.4 Physical Controls

Physical controls are barriers to limit public access to contaminants and exposure to
hazards; their effectiveness depends on proper maintenance. Backup systems
should be incorporated in the event that primary controls break down. Table 2.1
illustrates the relationship of physical controls to contaminated media and
structures.

2.2.41 Barriers to Entry

Fencing, natural barriers (e.g., trees, surface water, or slope) and uncontaminated
buffer zones isolate and limit access to contamination. Signs and markers warn
people away from a site, and guards reinforce the effectiveness of barriers to
entry.
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Table 2.1 Relationship of Physical Controls to Contaminated Media and Structures
Barriers to Entry Control of Contaminated Waters Operations

Contaminated Fencing | Signs & Natural Buffer Guard Alternative Long-Term Erosion/ and Maintenance
Medi d Markers Barriers Zones Water Pumping and Sediment

edla an Supplies Treatment Control
Structures
Groundwater — Yes — Yes _ Yes Possible _ Yes
Surface Water Possible Yes Possible | Possible | Possible Yes Possible Yes Yes
Contaminated Yes Yes Possible Yes Yes Yes _ Yes Yes
Soils
Buried Waste Yes Yes Possible Yes Yeé _ . Yes Yes
Engineered Yes Yes Possible Yes Yes _ _ Yes Yes
Disposal Facilities
Contaminated Yes Yes __ Yes Yes Yes _ Yes Yes
Facilities In Use
Abandoned Yes Yes _ Yes Yes _ . Yes Yes
Structures

10
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2.2.4.2 Engineered Barriers to Exposure

Exposure to contaminated groundwater or surface water and sediments is
limited by providing alternate water supplies, pumping and treating
groundwater, and controlling erosion.

2.2.5 Institutional Controls

Institutional controls are legally binding provisions (such as local ordinances and
state and federal laws) designed to control future uses of land or resources by
limiting development and/or restricting public access to a site with residual
contamination. Sufficient oversight should be in place to ensure that institutional
controls are being enforced. There should be a measure of overlap amongst
institutional systems in order to maintain a safe margin of redundancy. Advisories
and warnings, although not legally enforceable, are considered institutional
controls. Institutional controls can be divided into governmental controls and
proprietary controls. Table 2.2 illustrates the relationship of institutional controls to
contaminated media and structures.

2.2.5.1 Governmental Controls

Governmental controls use the power vested in a national, state, or local
government to impose restrictions on citizens or areas under its jurisdiction.
Local governmental controls enforced through permitting and inspection
processes include zoning ordinances, which can regulate activities such as
business development in specific areas, the size of land parcels, the types and
sizes of structures, and activities permitted on the land.

2.2.,5.2 Proprietary Controls

Proprietary controls allow property owners to control the use of or limit access to
their properties. Proprietary controls include:

* Advisories, which are warnings to the public and are not legally enforceable
(e.g. fish from a waterway should not be consumed.) (See Appendix C for a
case study that highlights the problems associated with signage.)

* Government ownership, which ensures that property and its control remain
within the hands of the government.

* Easements, which control legal access to privately owned land. Easements can
allow for environmental remediation or sampling activities.

* Reversions, which cause ownership to revert to the previous owner should
land use differ from that stipulated in a deed.

11
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Table 2.2 Relationship of Institutional Controls to Contaminated Media and Structures

Governmental Controls on
the Use of Private Property

Proprietary Controls

Reversions

Contaminated Ordinances | Zoning | Building | Advisories | Government| Deeds | Easements Site

Media and Permits to the Ownership Registries
Public

Structures

Groundwater Yes Yes Yes Yes Yes Yes Yes Yes Yes

Surface Water Yes Yes Yes Yes Yes Yes Yes Yes Yes

Contaminated Yes Yes Yes Yes Yes Yes _ Yes Yes

Soils

Buried Waste Yes Yes Yes Yes Yes Yes Yes Yes Yes

Engineered Yes Yes Yes . Yes Yes o Yes Yes

Disposal

Facilities

Contaminated Yes Yes L . Yes Yes _ Yes Yes

Facilities In Use

Abandoned Yes Yes . Yes Yes Yes L Yes Yes

Structures

12
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* Deed notices or restrictions®, which warn future property owners about the
extent of remediation and any residual contamination that may remain on a
property. Deed restrictions also can limit the use of a property and are
enforceable through civil courts. Both notices and restrictions are recorded
with a property deed and remain with the deed through successive owners.

» Site registries, which identify and describe hazardous waste sites within a
specific tract of land. These registries can be kept at local, state, or federal
levels and are reviewed during land transfer.

2.2.6 Stewardship Information

Stewardship information provides present and future stakeholders with records of
locations, amounts, and characteristics of residual contamination. Accurate,
durable, and complete information regarding contamination risks and stewardship
requirements must be available for a stewardship program. This information must
be kept current through research. Data from surveillance and monitoring activities
must be readily available to stewards and stakeholders.

2.2.6.1 Development

The information essential for a working stewardship program must be accurate,
clear, concise, and of appropriate scope and detail. For example, a CERCLA
Remedial Investigation/Feasibility Study contains vast amounts of information
that must be condensed to be useful for stewardship activities. Other CERCLA
documents prepared during and after remediation (see Section 3) also contain
important stewardship information (e.g., Remedial Action Work Plan and the
5-Year Review Report.)

2.2.6.2 Information Maintenance

Stewardship information must be kept up to date and be retrievable for the
lifetime of a stewardship program. However, over time, the scope and detail of
information must be reevaluated. Since stewardship may be necessary for
thousands of years, stewardship information must be maintained with carefully
chosen storage technology.

One implementation steward should have the responsibility to maintain an
archive and to provide detailed stewardship information. However, as a
safeguard against loss, some information should be stored in multiple forms and

® English, M. et al. 1997. Institutional Controls at Superfund Sites: A Preliminary Assessment of their
Efficacy and Public Acceptability. p 24. Deed restrictions are less effective than it appears to the
layperson, particularly if enforcement depends on common law.

13
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by multiple stewards. The CERCLA Records of Decision should identify the types
of information and requirements for maintaining that information.

The local government responsible for property records can maintain maps of
land use and resources and records of contaminated land tracts. These records
should include summaries of major contaminants and their locations. Statutes
could mandate that records of past contamination must be made available to a
prospective owner or lessee.

Data are meaningless to the user if they are not organized in an understandable
and relevant format. A coordinated link should be established between
collectors, interpreters, and users of data.

2.2.6.3 Accessibility

Basic stewardship-related information should always be accessible to the public.
Multiple institutions facilitate accessibility when data are consistent. For
example, a stakeholder could access contamination information at a public
document room, a neighborhood library, a local oversight board’s archives, or an
Internet web site. In addition to basic stewardship information, a wider range of
technical information also should be made available for interested stakeholders.

2.2.7 Research

When remediation activities are completed, significant data gaps and uncertainties
will remain about existing and long-term hazards. Present-day regulations are based
on current understanding of the hazards posed by exposure to contaminants. Over
time, new data may provide better assessments of contamination, risks, appropriate
remedial technologies, management of wastes, information for decision making,
and stewardship requirements. A national research program aimed at these
objectives should be maintained.

Locally it is important to evaluate how a site changes over time. Natural, biological,
and physical processes (e.g., radioactive decay) may impact the nature and
movement of residual contamination. Regular sampling of flora, fauna, biological
systems, groundwater, surface water, air, and soil can establish whether the nature
of contamination has changed or if contamination is moving away from source
areas. New data from national research programs and local monitoring of
environmental conditions must be applied to stewardship requirements and
integrated with existing data in a stewardship information system. (See Appendix C
for a case study that illustrates how new data may affect stewardship requirements.)

The detailed development of a stewardship research program is beyond the scope of
this report. However, the following factors must be considered:
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» It must support the stewardship program and must yield insight into the
problems of the long-term storage of radioactive and chemically hazardous
wastes.

» It must fill data gaps, reinforce the surveillance program, and contribute to
predictions of the performance of existing or future remediation technology.

* It must address the questions of physical control of waste and the risk factors of
waste in the human and the natural environment.

» ]t should use the DOE reservations to advance environmental science and the
knowledge of ecosystems.

* Environmental engineers and environmental scientists should help design a
stewardship research program.

* Within the above objectives, research also should apply to more general
problems of waste disposal.
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3.0 STEWARDSHIP AND THE CERCLA PROCESS

3.1 THE CERCLA PROCESS

The principal federal law governing hazardous waste cleanup is the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA).

Under CERCLA, the U. S. Environmental Protection Agency (EPA) evaluates federal
facilities for inclusion on the National Priorities List, based on the level of
contamination, affected receptors (i.e.,, human population, ecosystems) and
pathways through which contamination might reach receptors. Placement on the
National Priorities List increases public awareness of contamination, involves the
EPA in cleanup oversight, and aids in allocation of cleanup funds.

The Oak Ridge Reservation was placed on the National Priorities List on November
21, 1989. However, large areas of the Reservation have never been used for nuclear
weapons production, research processes, or waste management. These unaffected
areas of the Reservation are proposed for delisting and removal from the provisions
of CERCLA. Following delisting, up to 6,000 acres of the 35,000-acre Reservation
would be subject to CERCLA.

The EPA headquarters coordinates and sets policy for environmental restoration of
federal facilities. The DOE is responsible for determining the nature and extent of
contamination, ensuring that remediation takes place, and for funding the work at
DOE facilities, including the Oak Ridge Reservation.

At National Priorities List facilities, regulatory agencies oversee remediation. For
the Oak Ridge Reservation, regulatory authority and oversight are vested in EPA
Region 4 and the Tennessee Department of Environment and Conservation (TDEC).
Local government and the public play less formal roles by commenting on CERCLA
documents or taking political action.

The CERCLA requires a legally binding Federal Facility Agreement between agencies
(i.e., DOE, EPA and TDEC) to establish timetables, procedures and documentation for
cleanup of federal facilities on the National Priorities List. The Federal Facility
Agreement governs site characterization, interim cleanup actions, and long-term
cleanup activities. After two years of work by DOE, EPA and TDEC, the Federal
Facility Agreement for the Oak Ridge Reservation was implemented on January 1,
1992.

3.2 CERCLA DOCUMENTATION

Under the CERCLA process, a Record of Decision formally documents the selection
of a preferred cleanup method. Preceding the Record of Decision, a Remedial
Investigation/Feasibility Study determines the nature and extent of contamination
and evaluates feasible remediation alternatives, one of which is designated as the
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preferred alternative. These alternatives, including the preferred alternative, are
summarized and presented to the public for review and comment in a Proposed
Plan. After receiving concurrence on the Proposed Plan from EPA, TDEC and the -
public, the selected alternative is published in a Record of Decision. The Record of
Decision is a key milestone in the CERCLA process because it:

* Documents a legally binding decision that cannot be changed without following
specific procedures, including public review;

* Provides the technical basis for the cleanup decision; and
* Summarizes public comments and DOE’s responses.

Following the Record of Decision, DOE prepares a Remedial Design Work Plan and
a Remedial Action Work Plan for implementation of cleanup activities. After
construction is finished a Remedial Action Report is issued. This report
summarizes the conduct and results of field construction and monitoring activities
and documents that the remedial actions were performed in compliance with
CERCLA. Timetables and deadlines established by DOE, EPA and TDEC for cleanup
efforts are found in Appendix E of the Federal Facility Agreement.

As many as 15 documents may be prepared for a single remedial action. Under
CERCLA, only the Proposed Plan is advertised and subject to public review and
comment. However, at the request of the public, the DOE-Oak Ridge Operations
Environmental Management Program regularly provides other pre- and post-
decision documents for public review at the Information Resource Center (105
Broadway Avenue, Oak Ridge, Tennessee 37830, phone 423-241-4582). These
documents constitute part of the Administrative Record for each remediation
decision on the Oak Ridge Reservation.

3.3 THE HISTORY OF STEWARDSHIP AND CERCLA

Stewardship is synonymous with institutional controls in the minds of many
environmental remediation managers and regulators, because early criteria for
radioactive wastes emphasized isolation of sites and control by engineered and
natural barriers (EPA 1978).° Only recently has land use become a factor in the
remedy selection process, and with it comes a suite of stewardship considerations as
described in this report and as proposed in the 1997 amendments to CERCLA (see
Section 3.3.1 below).

$ U.S. Environmental Protection Agency. 1978. Criteria for Radioactive Wastes. Federal Register, Vol. 43, no. 221,
pp 53262-53268.
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Presently, no clear statutory provisions exist for the use of institutional controls as
an alternative remedial action. Lack of such provisions is based on EPA’s preference
for “permanent” cleanups as described in CERCLA and the Superfund :
Amendments and Reauthorization Act (SARA) of 1986. Section 120 (h) of CERCLA
does require documentation of the condition of federal lands upon sale or transfer,
and it establishes that the federal government is responsible for any remedial action
found to be necessary after the transfer of land.

However, institutional controls are not a new feature of the Superfund program;
they have been used at National Priorities List sites since the program’s inception.
Historically, they were used at sites when it was not cost-effective or technically
feasible to reduce the volume of contamination to levels that provided adequate
protection for unrestricted use. In 1985, only 14% of all Records of Decision
anticipated the use of institutional controls as part of the remedy; by 1991,
institutional controls were anticipated in 55% of all Records of Decision. Deed or
land use restrictions accounted for most of the institutional controls planned or in
use, followed by restrictions on groundwater use, well installation, site access and
soil excavation.”

Applying institutional controls/stewardship to the remediation of contaminated
sites has been slow to develop, and promulgation of new regulations is equally slow.
In 19928, EPA issued guidance on the use of institutional controls at CERCLA sites.
In 1995°, EPA issued a memorandum stating that, if EPA develops remediation
alternatives that include institutional controls, it should determine: the type of
institutional control to be used; the authority to implement the institutional
control; and the appropriate entity’s resolve and ability to implement the
institutional control.

3.3.1 Proposed Amendments to CERCLA

In 1997, a bill was introduced in the House of Representatives to amend CERCLA
and to reauthorize and reform the Superfund program (H.R. 2727, October 23, 1997,
by Rep. Sherwood Boehlert, R-NY). In Title I, Section 102 (Remedy Selection),
institutional controls are proposed as a remedial action for cases where “. . .
hazardous substances remain onsite at a facility. . . ” For such cases, restrictions on

" Resources for the Future. 1997. Linking Land Use and Superfund Cleanups: Uncharted Territory, p. 70.

#U.S. Environmental Protection Agency. 1992. Use of Institutional Controls at Superfund Sites. Memorandum
from D. F. Coursen to H. F. Corcoran. Washington, D.C.

’U. S. Environmental Protection Agency. 1995. Land Use in the CERCLA Remedy Selection Process. OSWER
Directive No. 9355.7-04. Washington, D.C.
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use, implementation of institutional controls, and monitoring and enforcement are
described. The amendment states that restrictions and institutional controls must
be clearly specified in Records of Decision and public notices, and must be ‘
incorporated in public land records.

In addition, a registry of restrictions is proposed that will include any subsequent
changes in the nature or form of such controls. Furthermore, an annual report
would be required for every Record of Decision to include types of institutional
controls and media affected and the institution designated to monitor, enforce and
ensure compliance with institutional controls. Section 102 of H.R. 2727 also
includes a list of balancing factors for determining the appropriate remedial action,
among which is the affected community’s acceptance of a remedy.

In Section 103 of H.R. 2727, the existing site review requirement is amended to
include review of the effectiveness of and compliance with any institutional
controls related to the remedial action. Proposed amendments also provide for
public involvement in and notification of institutional controls. In Section 104,
with regard to land use, proposed amendments state that “substantial weight” must
be given to any consensus recommendations established by a site specific advisory
board. Section 111 amends the definition of “remedy” to include “obtaining,
ensuring adequate public notice of, and otherwise tracking and maintaining the
protections afforded by institutional controls, including easements acquired under
Section 104 (K).”

Thus, CERCLA may soon be amended to result in statutory provisions for the use
and monitoring of institutional controls. Such monitoring will be in addition to
the post-closure monitoring required under the Resource Conservation and
Recovery Act (a maximum of 30 years) and the post-Record of Decision compliance
monitoring currently required under CERCLA (5-year reviews). In the meantime,
the public can insist that stewardship and institutional control requirements for
which DOE is responsible are included in Records of Decision and other remedial
action documents for any DOE facility.

3.4 INCORPORATING STEWARDSHIP INTO CERCLA

Stewardship planning must be an integral part of the CERCLA process whenever
radioactive or chemically hazardous materials remain on the Oak Ridge
Reservation or any DOE facility after remediation. Long-term stewardship issues
and requirements should be addressed at each phase of the process to ensure
effective integration of stewardship into decision making.

Although statutory requirements for stewardship are currently lacking, stakeholders
can insist that CERCLA documents have stewardship sections that describe site-
specific requirements for implementation of a stewardship program. In particular,
stewardship requirements should be included in the Feasibility Study, the Proposed
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Plan, the Record of Decision, the Remedial Design Work Plan, the Remedial Action
Work Plan, and the Remedial Action Report.

Various stewardship options will likely be proposed for a site depending on the
remedial actions under consideration. The chosen option should be able to be
integrated into an overall stewardship program. The DOE, in concert with the
regulators and the public, should develop a stewardship plan that identifies specific
design requirements for implementation of such a stewardship program, and these
design requirements should be an integral part of a revised Federal Facility
Agreement.

In the Comparative Analysis section of a Feasibility Study, CERCLA criteria are
compared for all remedial alternatives. The concept of stewardship can be
incorporated in the Feasibility Study by requiring that stewardship criteria
(including costs) for the site be developed and included in the CERCLA criterion for
long-term effectiveness.

Any stewardship issues raised in the Feasibility Study can be addressed during
preparation of the Proposed Plan. In the Proposed Plan, a strategic approach for
long-term stewardship can be presented.

The Record of Decision should include the stewardship plan for the chosen
alternative and require its application. The Record of Decision provides a legal basis
for enforcement of the stewardship plan and is the baseline for post-Record of
Decision implementation documents. Details for the stewardship plan would be
described in the post-Record of Decision documents such as the Remedial Design
Work Plan, Remedial Action Work Plan, and the Remedial Action Report.

On April 21, 1998, a new EPA Region 4 policy'® was issued that will help to
institutionalize stewardship provisions at federal facilities in the southeast United
States. The new policy, entitled Assuring Land Use Controls at Federal Facilities,
contains some of the stewardship provisions found in this report. It requires that a
Land Use Control Assurance Plan be prepared to ensure the effectiveness and
reliability of land use controls. Land use controls are any restriction or control that
limits use of and/or exposure to real property on federal facilities, including water
resources. (Land use controls include the physical and institutional controls listed
in Sections 2.2.4 and 2.2.5 of this report.) The Land Use Control Assurance Plan is a
facility-wide plan that requires:

1 U.S. Environmental Protection Agency Region 4. 1998. Assuring Land Use Controls at Federal
Facilities. Memorandum from J. D. Johnston, Chief, Federal Facilities Branch to Federal Facilities
Branch.
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1. Development and approval of site-specific Land Use Control Implementation
Plans (normally written after a Record of Decision requires one or more land
use controls); .

2. Identification of the program and point-of-contact responsible for monitoring,
maintaining and enforcing Land Use Control Implementation Plans;

3. Provisions for funding land use controls in budget allocation requests;

4. Quarterly on-site monitoring for compliance with Land Use Control
Implementation Plans; and

5. 60-day notifications to EPA and State regulators before “major changes in land
use.”

The Land Use Control Assurance Plan should be an integral part of the overall Oak
Ridge Reservation program and incorporated into the Federal Facility Agreement.
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4.0 STEWARDSHIP AND END USE OF THE OAK RIDGE
RESERVATION

During development of end use recommendations for contaminated areas on the
Oak Ridge Reservation, it became increasingly apparent to the EUWG that some
level of contamination will remain on the Reservation and that a stewardship
program is needed to protect the public and the environment from future risks
associated with residual contamination.

4.1 THE ENVIRONMENTAL PROBLEM

The 35,000-acre Oak Ridge Reservation includes three major DOE installations: the
East Tennessee Technology Park (formerly the K-25 Site), Oak Ridge National
Laboratory in Bethel Valley, and the Y-12 Plant. These installations occupy about 30
percent of the Reservation; the remainder of the land is designated as a National
Environmental Research Park. The Research Park was established in 1980 to
provide protected land for environmental science research and education and to
demonstrate that energy technology development can coexist with a quality
environment. It also serves as a buffer zone between the major installations. All of
the Reservation lies within Anderson and Roane Counties, and the vast majority of
the property is within the city limits of Oak Ridge. The Clinch River forms the
southern and western boundaries of the Reservation.

Since the early 1940s, the Oak Ridge Reservation has been the site of vital national
security missions. These activities left a legacy of radioactive and toxic chemical
wastes, requiring management and/or disposal. Between 5 and 10 percent of the
Reservation is occupied by old waste disposal sites, most of which lack engineered
containment structures. Radioactive and toxic chemical pollutants present in
mixed-waste burial grounds, settlement ponds, seepage pits and trenches, inactive
tanks, abandoned underground pipelines, and surplus facilities have contaminated
soil, groundwater, and surface water in their vicinity. The radioactivity is
dominated by tritium (with a half-life of approximately 12 years) and strontium and
cesium (with half-lives of approximately 30 years). Hazards from these three
radionuclides will markedly diminish in about 300 years. There are also quantities
of radioactive uranium (which will pose a hazard for millions of years). Some PCBs
and other toxic chemicals also contain small amounts of radioactivity.

Abundant rainfall (annual average of 55 inches) and high water tables (e.g., 0 to 20
feet below the surface) contribute to leaching of contaminants from the waste areas.
The leaching results in contaminated soil, surface water, sediments, and
groundwater. The underlying geology is complex, and migration of contaminants
in groundwater is difficult to monitor on many parts of the Reservation.

In order to consolidate investigation and remediation of contaminated areas, the
Reservation has been divided into five large tracts of land roughly equivalent to the
major hydrologic watersheds. The DOE, with the knowledge of the public and the
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concurrence of EPA Region 4 and TDEC, decided that a comprehensive watershed
approach to planning remediation activities is more effective than the usual unit-
by-unit approach. One or several CERCLA Records of Decision for each watershed-
will be produced, instead of hundreds of decision documents, potentially resulting
in considerable savings in time and money. In addition, the watershed approach
provides the public with a roadmap of proposed remediation actions, facilitates
public oversight of DOE’s progress, and allows comprehensive stewardship
planning for the Reservation. The extent of the five watersheds is illustrated in
Figure 4.1

Table 4.1 provides a summary of the major contaminants known to be present and
likely to remain at some concentration within the five watersheds on the Oak Ridge
Reservation.
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Table 4.1 Some Major Known Contaminants on the Oak Ridge Reservation

VOC= Volatile Organic Compound

TCE= Tricholorethene

TCA=Trichloroethane

25

CATEGORY BEAR CREEK BETHEL EAST TENN MELTON UPPER EAST
VALLEY VALLEY TECHNOLOGY VALLEY FORK POPLAR
PARK CREEK
N
Contantinated uranium-235, strontium-90, TCE, PCE, strontium-90, VOCs, nitrates,
Groundwater uranium-238, uranium, VOCs | TCA tritium, VOCs uranjium-238,
nitrates technetium-99
Contaminated uranium, strontium-90, uranium-238, tritium, metals, PCBs,
Surface Water and | cadmium, mercury, nickel, PCBs strontium, radium &
Sediments nitrates cesium-137 cesium-137 SVOCs in ﬁ
sediment
Contaminated uranium-235, cesium-137, uranium-238, cesium-137, mercury,
Soils uranium-238 mercury nickel, PCE PCBs, mercury, | uranium-238,
cobalt-60 radium-226,
cesium-137 (low l
levels), PCBs,
| technetium-99
Buried Waste uranium-233, strontium-90, uranium-238, strontium-90, uranium-238,
uranium-238 cesium-137, PCE, TCE tritium, metals, VOCs,
cobalt-60, transuranics, SVOCs, nitrates
1 metals mixed waste
Engineered uranium-235, none none low-level waste, | non-hazardous
Disposal Facilities | uranium-238 strontium, solid waste
tritium landfills on
Chestnut Ridge I
Containers in VOCs, PCBs uranium-233 low-level waste, | transuranic waste | uranium oxide,
Storage uranium uranium-235 in
hexafluoride storage, uranium
hexafluoride
Contamination in none strontium-90, uranium-238 transuranic and mercury,
Structures in Use cesium-137 low-level waste uranium, isolated
beryllium
Contamination in none strontium-90, uranium-2385, low-level waste mercury,
Abandoned cesium-137 uranium-238, uranium
Structures technetium-99
_m__

SVOC= Semi-Volatile Organic Compound

PCE=Tetrachloroethene

PCB=Polychlorinated Biphenyl
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4.2 END USES OF THE OAK RIDGE RESERVATION

The End Use Working Group (EUWG) developed a hierarchy of possible end use
categories for contaminated areas on the Oak Ridge Reservation. The five categories
and their criteria are shown in Table 4.2. The criteria were used to differentiate
among possible end uses. They do not represent regulatory or remediation
requirements, but were developed to assist the EUWG in comparing alternative end
use scenarios. The EUWG’s recommendations based on these criteria and the
EUWG’s Community Guidelines were provided to DOE and regulators to aid in
decision making for remediation activities. Actual remediation is based on more
detailed information, analysis, and design than these simple end use criteria used by
the EUWG. (See Appendices D and E for copies of the EUWG recommendations
and Community Guidelines.)

Table 4.2 End Use Working Group Criteria for
Comparing Alternative End Use Scenarios

END USE CRITERIA

END USE SURFACE USE DEPTH OF GROUND- SURFACE OWNERSHIP
CATEGORY CLEAN SOIL WATER USE WATER USE
Unrestricted Unrestricted Unrestricted Unrestricted Unrestricted Government or
Private
Uncontrolled Industrial 10 feet Not Allowed Unrestricted Government or
Industrial Private
Recreational Recreational 2 feet Not Allowed Recreational Government or
Uses Private
Controlled Industrial with 2 feet Not Allowed Not Allowed Government or
Industrial Restrictions Private
Restricted Waste § Limited to No Soil Not Allowed Not Allowed Government
Disposal Monitoring & Disturbance
I Maintenance Allowed

As shown in Table 4.2, the criteria for uncontrolled industrial use are more
stringent than the criteria for restricted waste disposal use. For comparing end uses
for a contaminated site, soil would be excavated to 10 feet to allow for uncontrolled
industrial use and no soil would be excavated for restricted waste disposal use.
Short-term risks and costs associated with restricted waste disposal would be
considerably less than those associated with controlled industrial end use. However,
a restricted waste disposal site would have long-term costs for stewardship and
institutional controls to protect human health and the environment. It is important
that such trade-offs are evaluated during the CERCLA Feasibility Study process and
factored into CERCLA Proposed Plans and Records of Decision.
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The EUWG developed end use recommendations for all five administrative
watersheds on the Oak Ridge Reservation. As shown in Table 4.3, some
contamination and associated end use restrictions are likely to remain following
remediation of the five watersheds. The EUWG is not making recommendations
for final cleanup levels or remediation technologies. However, the Group
recognizes that removal of the millions of cubic yards of waste to a drier, more
isolated site is unlikely due to risk, cost, politics, and equity.

Stewardship plans must be developed concurrently with remediation plans. Oak
Ridge stakeholders cannot endorse any remediation program for the Reservation
that results in residual contamination above health-based levels without the
assurance that all necessary and appropriate actions for stewardship will be
implemented to ensure that human exposure to contamination does not occur
following remedation.

Table 4.3 End Use Working Group End Use Recommendations for Contaminated
Areas on the Oak Ridge Reservation

N L _
END USE BEAR CREEK BETHEL EAST TENNESSEE MELTON UPPER EAST
CATEGORY VALLEY VALLEY TECHNOLOGY VALLEY FORK POPLAR
PARK CREEK
1 R R
I Unrestricted Zone I (western

area)

Zone II (buffer _ - L L

zone)-long-term
Uncontrolled Zone I (western, Eastern area of
Industrial former power plant) Y-12 Plant

. _ Zone II (former .
production area)

Recreational Zone II (buffer Zone I (western,

zone)-interim use former power plant)

(w/ DOE control) . - .
Controlled All of ORNL,; Zone Il (eastern In areas of Western area of
Industrial surface use only | area, former support | valley deemed | Y-12 Plant;

. for contaminated | facilities) usable Lake Reality,
lands New Hope Pond
Restricted Waste | Zone III (eastern Potentially All disposal Chestnut Ridge
Disposal area) K-1070 Band C/D | areas
- disposal areas
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5.0 STEWARDSHIP FOR THE OAK RIDGE RESERVATION

With this report, the Stewardship Committee is calling on DOE to plan for and
implement a stewardship program for contaminated land on the Oak Ridge
Reservation. Planning for stewardship must proceed concurrently with planning for
remediation so that stewardship requirements are included as an integral part of all
CERCLA decision documents. The plans, developed with stakeholder input, should
be in place by the end of 1999. For initiation of the program, stewards must be
designated and stewardship activities assigned. We also know that institutions and
committees come and go, and local governments can last a long time, so we
anticipate meaningful involvement of the City of Oak Ridge and Anderson and
Roane counties in the development, implementation, and oversight of stewardship
activities. The Stewardship Committee recognizes there is more than one approach
to achieving the desired results.

The recommendations in this section are based on the key elements of stewardship
outlined in Section 2 and the principles listed below. The recommendations are
intended as a starting point for a comprehensive, integrated stewardship program
for the Oak Ridge Reservation. The principles are:
1. Use of existing systems and organizations to the maximum extent possible;
2. Development of stewardship plans during remedial decision-making;
3. Application of the three attributes of stewardship—responsibility, long-term
effectiveness, adaptability; and
4. Involvement of stakeholders in planning for and implementation of
stewardship.

5.1 STEWARDS FOR THE OAK RIDGE RESERVATION

Section 2 identifies the types and roles of stewards necessary for an effective
stewardship program (i.e., principal, implementation and oversight stewards).
These stewards must be designated while remediation is in the planning stages so
that stewardship responsibilities and activities are included in each Record of
Decision. Potential stewards and their responsibilities are described below.

5.1.1 Principal Steward

As required by CERCLA, the federal government (currently DOE) is the principal
steward and is fiscally and legally responsible for remediation and stewardship.
However, it is important to recognize that implementation stewards will do the
actual work.

5.1.2 Implementation Stewards

Implementation stewards will be responsible for operations, including
maintenance, monitoring, and information activities for the Oak Ridge Reservation
stewardship plan. Many groups from all levels of government will have some role
in the implementation of stewardship. Clearly establishing the relationship among
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implementation stewards and between the principal steward and the
implementation stewards will be critical to the success of the stewardship program.

Potential implementation stewards and their responsibilities are shown in Table 5.1.
These are currently functioning organizations and require only the addition of
specific new stewardship duties as indicated.

5.1.3 Oversight Stewards

Oversight stewards ensure that stewardship plans meet their intended purposes,
that remediation performs as intended, and that the best interests of the public are
met. Table 5.2 shows existing organizations expected to have an oversight role
following remediation on the Oak Ridge Reservation.

5.1.4 Coordination and Oversight of Stewards

The Stewardship Committee focused on identifying existing organizations that
could be responsible for supporting functions and activities necessary for effective
stewardship. It was soon clear that the diverse nature of stewardship would require
coordination and oversight of stewards and stewardship activities. Thus, this
section of the report recommends that three new committees be convened, to be
dedicated to coordination (Section 5.1.4.1), oversight (Section 5.1.4.2) and transition
(Section 5.1.4.3) Although suggestions on the composition of these groups are
presented below, details of the formation and appointments to stewardship
committees, and their structure and function, are not within the scope of this
document.

5.1.4.1 Stewardship Coordinating Committee

Each of the existing oversight organizations will continue to have an
important role in ensuring the long-term protection of human health and the
environment of the Oak Ridge community. However, coordination of
stewardship activities will be the primary responsibility of a newly-formed
Stewardship Coordinating Committee. The Committee, composed of
representatives of the principal, implementation, and oversight stewardship
groups, and the public, will meet periodically to ensure that all stewards for the
Oak Ridge Reservation are cooperating effectively.
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Table 5.1 Potential Implementation Stewards for the Oak Ridge Reservation

L

S .

Category

Federal Government (DOE)

Organization
0
Various contractor(s) to DOE

(or the federal government)

Functions

Monitoring, maintenance, security,
signage, surveillance

Document Management Center

Working report repository

Information Resource Center

Public access to CERCLA and other
remediation documents

Ofﬁce of Scientific and Technical
Information ’

Report literature, indexing and
abstracting

American Museum of Science and
Energy

Permanent stewardship exhibits,
public outreach

Federal Government (not DOE)

|

Tennessee Valley Authority, US

River environmental quality, river

Atmospheric Administration

Army Corps of Engineers navigation, flood plains and
wetlands, dredging
National Oceanographic and Atmospheric monitoring

National Technical Information
Service

Long-term archiving

State Government

Office of Information Resources

State Parcel Maps and public access
to the Geographic Information
System (GIS)

Local Government

Register of Deeds (Anderson and
Roane Counties)

Preservation of deeds, easements,
parcel maps (e.g., plat, block,
subdivision)

Oak Ridge Regional Planning
Commission, Community
Development Office

Parcel maps, zoning and use
approvals, building permits, and
enforcement

County Property Assessors Office;

Annotated tax records (to include

Oak Ridge Finance Department-Tax | contamination data)
Office
Public Schools

Education

Public Library

Public awareness

Board of Realtors

Local realtors

the notice list
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Table 5.2 Existing Oversight Stewards for the Oak Ridge Reservation

Category

Organization

Functions

Federal Government

Department of Energy

Compliance with DOE Orders

Environmental Protection Agency

Compliance with federal regulations

Occupational Safety and Health
Administration

Workplace safety

National Institutes for Occupational Safety | Worker exposure

and Health

Nuclear Regulatory Commission' Radiation safety

Centers for Disease Control and Agency Public exposure and safety

for Toxic Substances and Diseases
Registry

Tennessee Valley Authority

River environmental quality

State Government

Tennessee Department of Environment and
Conservation

Compliance with State regulations,
advisories for contaminated
fish/waters

Tennessee Wildlife Resources Agency

Use of wildlife resources; aquatic
contamination information

Tennessee Department of Health

Public health

County Government

Roane County Environmental Review
Board

Roane County oversight

City of Oak Ridge Environmental Quality Advisory Board Envirpnmental quality oversight

Other Local Oversight Committee and its Local government oversight
Citizens’ Advisory Panel
Environmental Management Site Specific | Citizen input to DOE activities on
Advisory Board the Oak Ridge Reservation

! Projected

The point-of-contact required by EPA Region 4 for monitoring, maintaining,

and enforcing the Land Use Control Implementation Plan(s) for the Oak Ridge
Reservation (see Section 3.4) also will sit on the Coordinating Committee. The
Committee will review new information and technologies, evaluate changing
contamination and environmental conditions on the Reservation, and
recommend revisions to the stewardship plan. The Committee also may
contribute to public awareness through a newsletter and periodic or ad hoc
meetings when appropriate. The DOE should provide financial and
administrative support for the Stewardship Coordinating Committee. Should
the federal government cease to function as the principal steward and fail to
designate a credible replacement, then responsibility for coordination of
stewardship will fall to the local governments.
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5.1.4.2 Citizens’ Oversight Board - the Public Role in Stewardship

The DOE has found that public participation enhances credibility and
contributes to understanding of and progress for environmental remediation
on the Oak Ridge Reservation. Thus, a Citizens” Oversight Board for
Stewardship will provide an effective interface between the public and the
stewardship program. The Board will review stewardship activities and
documents; provide advice and recommendations to DOE, EPA and TDEC
based on citizen input; and participate in the preparation of an annual report
describing the progress of the stewardship program, its shortcomings, and
milestones for the coming year. The annual report will be a roadmap for
citizens and citizen organizations to judge the effectiveness and adequacy of the
DOE stewardship program for the Oak Ridge Reservation. The function of a
Citizens’ Oversight Board might be assigned to an existing citizens” group (e.g.,
the Site Specific Advisory Board and/or the Local Oversight Committee’s
Citizens” Advisory Panel), interacting with other local citizen organizations to
disseminate stewardship information and to solicit broad-based citizen input to
the stewardship program. It may also function as an ombudsman for the
public.

5.1.4.3 Stewardship Transition Team

Prior to establishment of the more formal Citizens” Oversight Board, DOE
should initiate a Stewardship Transition Team in the fall of 1998. The
transition group will be short-lived. Its mission will be to assist in the
development and implementation of the stewardship program for the Oak
Ridge Reservation, including the public oversight function.

5.2 PHYSICAL CONTROLS ON THE OAK RIDGE RESERVATION

Many physical controls, designed to limit access to contaminated areas, are in place
on the Oak Ridge Reservation. Thus, near-term actions are directed toward
surveillance, maintenance, and enforcement of existing barriers to entry. Physical
control of migrating contaminants depends on source reduction, monitoring, and
barriers to limit contaminant spread. These physical controls over the long term are
costly to maintain but are necessary when end use recommendations result in less
than complete cleanup of contaminated areas. Table 5.3 provides an overview of
physical controls likely to be required for end uses of contaminated property on the
Oak Ridge Reservation. Details of physical controls are part of remedial decision
making, and each Record of Decision must specify the required controls consistent
with end use of the area, level of remediation, and residual contamination.
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Table 5.3 Possible Physical Controls for End Uses of Contaminated
Areas on the Oak Ridge Reservation

Barriers to Entry

Control of Contaminated Waters

Fencing | Signs & Natural | Buffer | Guards | Alternative | Long-Term Erosion/ Operation and
Markers Barriers | Zones Water Pumping Sediment Maintenance
End Use Category Supplies and Control
Treatment
Unrestricted Not' Ir'xformation Not. Not Not_ Not applicable, | Not applicable, | Not needed Infreguqnt
required signs required needed required groundwater use | all waters monitoring of land
helpful is unrestricted unrestricted and environmental
conditions
Uncontrolled Not. Ir‘nformation Not' Not_ Not' Yes, since Propably not Dep.ends on Periodic monitoring
Industrial required signs required required | required groundwater use | required environmental of property
hdustria but required but is restricted conditions
optional optional
Recreational Not. Ir'lformation Not Not_ Sporadic | Yes, since Depgnds on the | Probably Pgriodic upkeep of
required signs manda- required | patrols groundwater use | environmental | needed to offset J signs and other
but required tory but but is restricted conditions recreational structures
optional suggested | helpful wear and tear
Controlled Strqngly Warning Strqngly Strqngly Regular | Yes, since Depends on May be. needed Regular. inspection
Industrial advised signs advised advised patrols groundwater use | nature/extent of | depending upon | of physical controls
naustria required is restricted residual industrial usage { for signs of
contamination degradation
Restricted Waste | Mandatory Warning Very Reqpired Frequent 'Not applicable, Oply to control Np sediment Freguem
Di I around all signs strongly | if viable | patrols since no migration from | disturbance maintenance of
Isposa waste mandatory advised activity will be | site allowed at a disposal cell and
disposal allowed at a waste disposal other remediation
cells waste disposal facility site structures

site
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5.3 INSTITUTIONAL CONTROLS ON THE OAK RIDGE
RESERVATION

In contrast to physical controls, many of which are already in place on the Oak Ridge
Reservation, institutional controls designed to limit uses of the land and resources
are less well developed (see Section 2.2.5.) As Reservation lands pass from federal to
private ownership, existing organizations will have an increasingly important role
in assuring contamination remains isolated from the public. Table 5.4 summarizes
the institutional controls and their application by the principal, implementation,
and oversight stewards. Using existing local organizations whose functions meet
the institutional and stewardship needs of the Reservation has four distinct
advantages:

Establishes long-term stability for the stewardship program;

Creates a minimal number of new duties to be authorized and funded;
Allows the use of current local government enforcement capabilities;
Promotes immediate acceptance of the stewardship program.

Ll N =

This section provides an overview of the types of institutional controls that are
likely to be needed for each watershed on the Oak Ridge Reservation (see Figure 4.1)
in keeping with the EUWG end use recommendations. (See Appendix D for copies
of the EUWG recommendations.) It does not describe legal measures needed to
enforce institutional controls. The Stewardship Committee recognizes that the
federal government is the principal steward and responsible for all monitoring,
maintenance, and any future remediation under CERCLA. (See Appendix F for a
copy of Section 120(h)(3).) These recommendations are not intended to replace any
regulatory or oversight functions of the federal or State governments.

The core of an institutional control system for stewardship of released land will be
use of existing local property records and land use controls. Due to the presence of
disposed radioactive and chemically hazardous waste and residual contamination
on the Reservation, stewards must manage additional information about the
characteristics of the contaminated areas as well as new land use categories. The
following recommendations provide a framework for transferring basic
information into the hands of key implementation stewards.

= All property on the Oak Ridge Reservation, regardless of current or expected
future ownership, should be parceled and registered in all appropriate local
property transfer management systems (e.g., Roane and Anderson County
Registers of Deeds).
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Table 5.4 Institutional Controls and Their Application by Stewards

Principal Implementation Stewards Oversight Stewards
Steward
Institutional Federal DOE Federal State Register OR Regional | Property School/ Realtor/ Environ. Local
Controls Gov't. Contractors Gov't. GIS of Deeds Planning Assessor College Seller Regulators Oversight
(DOE) System Commission Library
Deeds, Generate _ _ Use Archive- Use Use _ Generate, _ Use
Easements : Annotate Use
Parcel Maps . Generate, Use Archive Archive - Archive, Use | Use Archive Use _ Use
Archive, Use Annotate
CERCLA Generate Generate, Use, _ _ Use _ Archive _ Review/ Use
Reports Archive Archive Concur
Parcel Waste . Generate, Use, Use Use Use Generate, | Archive Use Use Use
Descriptions Archive Archive Archive,
Annotate
Parcel Zoning | Use . — _ _ Generate, Use _ Use . Use
Archive
Permits _ - . . _ Generate _ _ Use Generate Use
Compliance . Use _ — — Generate _ _ _ Use Use
Bonds
Notice to Generate _ . . _ _ _ _ Generate, _ Use
Buyers Archive
Parcel Access . Generate . _ _ _ . Archive _ Generate Use
Controls

There may be additional, incidental users of all institutional controls.
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* Parceling should be done according to the expected contamination profile and
end use following remediation. Key information on contamination remaining
on the Oak Ridge Reservation should be recorded on maps and deeds, preferably
extensions of the residential area grids currently used by the City of Oak Ridge.
The Reservation maps must be retained by the City and updated periodically as
remediation is completed. Any deed restrictions, easements, or property rights
retained by the federal government to ensure safe use of the land should be
recorded as part of the deed. All transfers of ownership of such land would be
subject to State laws similar to those governing Notices to Buyers. (See Appendix
G for copies of Notices to Buyers.) Past land use or the existence of substantive
contamination should be explicitly stated on the State forms required of realtors
and sellers.

* The City Council, acting through the Oak Ridge Regional Planning Commission,
should establish additional land use categories for land devoted to long-term
disposal of hazardous wastes. Such property should be described on a “parcel”
map submitted to the City for approval and subsequent registration with the
County Register of Deeds. The use limitations should be established by
ordinance to enable the enforcement of stewardship controls on privately owned
land.

* The Counties’ Registers of Deeds would preserve and provide accessibility to
information about the condition of Reservation land.

* Copies of parcel maps should become part of the City's planning records to
provide for redundancy of information and enforcement of land use restrictions.
As an additional precaution, the City of Oak Ridge tax records should note the
presence of contamination in the existing “Additional Description” field.

* The Oak Ridge City Council should assign responsibility for the City's oversight
of the stewardship program to the Environmental Quality Advisory Board or a
similar group. This oversight is in addition to the functions of the Oak Ridge
Regional Planning Commission and includes responsibilities such as overseeing
the overall effectiveness of the stewardship program.

* Parcel maps and any additional information needed to describe Reservation land
should be placed in the State Parcel Mapping System. It thus becomes part of the
State Records and Planning Systems and is available to the public in digital form,
which meets the need for redundancy and availability to the public.

* The State should add categories of long-term waste disposal and waste residuals

to the list of required Notices to Buyers. This should reflect CERCLA 120 (h) (3)
deed requirements.
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5.4 A STEWARDSHIP INFORMATION SYSTEM FOR THE OAK
RIDGE RESERVATION

Retention and availability of information is essential to an effective long-term
stewardship program. Because there will be a legacy of contamination on the Oak
Ridge Reservation, it is vital to establish a tradition of responsible stewardship that
preserves information, ensures its accessibility, and educates future generations.

The Stewardship Information System must provide the necessary information and
integrate the many activities of individual stewards, stewardship operations and
institutional controls.

An important characteristic of an effective Stewardship Information System will be
its ability to withstand future political and fiscal uncertainties. A dedicated stand-
alone system is vulnerable to shifting priorities. Thus, the Stewardship Committee
believes the best solution is to design a Stewardship Information System which, for
the most part, is an integral extension of existing systems whose purposes meet
essential, long term societal needs that cannot be abandoned. Multiple sources and
custodians of information will help to ensure that information remains current,
accurate, and available.

An effective Stewardship Information System must:

* Provide information to meet the needs of current and future stewards for
adequate oversight and evaluation of contaminated lands to ensure the
ongoing protection of human health and the environment;

* Be accessible, understandable, and in a format usable by the public; and

* Provide information that meets the needs of current and future property
buyers, sellers, and planners.

The following sections do not include the detailed decisions necessary to establish a
final Stewardship Information System; rather they specify broad components of a
system and provide guidance for implementation. Since the Stewardship
Information System will augment existing information systems, the details of
implementation are best specified by custodians of those systems.

5.4.1 Organizing a Stewardship Information System

The range of information required for stewardship is broad, including information
about land; location and nature of wastes; historic background; and the status of
remediation activities. Information providers must work together to ensure that
information users’ needs are met and that information is adequate, timely and
accurate. Users of a stewardship information system would expect at least the
following technical information for a remediation site:
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» Physical features of the site, including soil and fill characteristics and
hydrogeology;

» Contaminant source(s) and matrix materials believed to remain onsite,
including their physical and chemical forms;

* Details of the physical and institutional controls required to maintain remedial
objectives;

* Expectations for contaminant migration and attenuation;
* Trends in monitoring results; and
= Other data that might be needed for future risk assessment of the site.

For a site as complex as the Oak Ridge Reservation, knowledgeable staff must be
retained (probably through a stewardship research program) to enter data, correctly
interpret past entries, and annotate bibliographic entries to help users find relevant
information.

Figure 5.1 is a proposed Stewardship Information System that uses existing
organizations when possible. It describes the sources, repositories, and flow of
information.

It is important that an information system is functional during remediation so that
sufficient information and references are included and integrated with existing
property transfer and use systems. The nature and location of residual
contamination must become part of the permanent land use records. The Oak
Ridge Reservation should be parceled and registered according to the expected
contamination profile and end uses following remediation, so that the information
becomes an integral part of long-term archives.
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Figure 5.1 Organization of a Proposed Stewardship Information
System for the Oak Ridge Reservation

CERCLA Process Research Property
Remediation Moritoring Reevaluations Transactions
Stewardship ' Property

Information Repository and &—{ Transferand

. Zoning
Transaction Center Systems
v v 1
Indexing Public
And <4—»| Awareness and
Abstracting Education
{ v
Public Involvement

5.4.2 Components of a Proposed Stewardship Information System

Components of the proposed Stewardship Information System are summarized in
Table 5.5 along with an indication of content, custodians, users, and brief comments.
A functional description of each component is found in Appendix H. Custodians
are generally implementation stewards. The source of most information is DOE and
subsequent landowners. The system is intended to be consistent with CERCLA
Section 120 (h) (3), which requires that a warranty deed with associated contaminant
information accompany the transfer of contaminated federal land.

5.4.3 Information Flow in a Proposed Stewardship Information
System

The information flow described below goes into effect as property is transferred to
the private sector. Throughout a stewardship program, it is important that key
information is obtained and transferred to appropriate stewards. A stewardship
information repository and transaction center with a Transaction Log Database (see
Table 5.6) is needed to track information and to identify which parties and actions
are required based on the information.
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Table 5.5 - Components of a Stewardship Information System

Component Content Custodian Primary Users Comments
Stewardship Repository | All relevant Environmental All Documents reports of all types
DOE/contractor reports Management Data
Management Center
Abstracts & Indexing Report & literature Office of Science and All Comprehensive coverage of Oak Ridge stewardship
abstracts Technology Information literature including on-line retrieval
or other service
Archives Archived reports National Technical All Microfiche & hard copy archive

Information Service

Record of Site Access &
Activity Controls

Hunting , fishing &
recreation controls

Tennessee Wildlife and
Recreation Agency &
City Parks Department

Site recreational users

Current rules and limitations

Stewardship Web Site

Graphics, report
summaries, links

Environmental
Management Data
Management Center

Web users

Also indexing & abstracting

Public Library

Public interest
information

Local libraries

Public

Non-technical, public interest documents, ORR videos

School Library

Teaching aids

Local schools

Teachers, students

Documents, videos, books

Public Awareness

Legal notices, meetings,
other

DOE & others

Public

General public awareness program

County Records

Land deeds, subdivision
plats

Register of Deeds

Realtors, developers,
lawyers

Both Roane & Anderson, includes easements &
restrictions

Reports Register of Deeds All Detailed documentation of residual waste & restrictions
Parcel maps Property Assessor All Showing waste location with key to DOE documentation
City Records Parcel maps Planning Office Planners, Regional Zoning and use restriction information
Planning, Waste location plus supporting information

Environmental Quality
Advisory Board

Annotated tax records

Oak Ridge Tax Office

All

Redundancy to alert title searchers

State Parcel Maps

Parcel maps

State Office of
Information Resources
(Finance and
Administration)

Planners, realtors,
developers, public

Part of the new State Parcel Mapping System with a
waste overlay, input from DOE, redundancy and public
access

State Notices to Buyers

Waste descriptions

Realtors, sellers

Realtors, sellers, buyers

Kept by realtors for three years, these are now required
by law.

i
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Table 5.6 Schematic Information Flow in a Proposed Stewardship Information System (SIS)
Project Transactions

Stewardship Information Remedial Record of Completion Land Sale Re-sale(s) Site Re- Clean
System Component Investigation/ Decision of evaluation(s) Release
Feasibility Remediation
Study

Transaction Log Data Base T1 T2 T3 T4 T5 T6 T7

Stewardship Working Repository | RI/ES Report ROD and Remedial Record Record 5 Year Review } Delisting

& Archive (1) post-ROD Action Report Report Report (2)

documents
Indexing & Abstracting (3) I&A I&A I&A I&A I&A
Public Information (4) Web, library, Web, library, | Web, library, Web, library, Web, library, Web, library, Web, library,
schools schools schools schools schools schools schools

County Register of Deeds _ . Deed(8) Warranty deed Deed _ _

Qak Ridge Tax Office (5) . _ Annotate (9) Annotate Annotate . Remove from
SIS

Oak Ridge Regional Planning . . Zoning (9), Zoning, Parcel | Zoning, Parcel | Update Remove from

Commission (6) Parcel Map Map Map SIS

State Parcel Mapping System(7) e _ Parcel Map Parcel Map Parcel Map Update Remove from
SIS

State Notices to Buyers I . - By seller By seller _ o

(1) Report includes any documents, such as maps, data logging, etc. associated with the indicated process step

(2) Delisting is defined as removal from the National Priorities List
(3) Indexing and abstracting should routinely follow the published reports. The principal steward need only ensure it is implemented. This does not preclude
additional abstracting for use in Stewardship Information System activities, such as the web site and public information collections.

(4) The web site should shadow the transaction log and supply additional status, summary, and descriptive information. The library collection should include
multimedia material appropriate to the Oak Ridge population. The schools should be supplied with multimedia information suitable to an "Qak Ridge
Reservation Stewardship” curriculum at several grade levels. This material will not necessarily track each process step.

(5) The Oak Ridge Tax Office records will indicate the presence of waste in the existing "additional description” field.

(6) The Oak Ridge Regional Planning Commission and supporting City staff records to show ownership, waste location and characteristics, and zoning or use
restrictions. The Oak Ridge Regional Planning Commission and City staff are the primary local enforcement bodies, and are in addition to any required
CERCLA oversight or citizen oversight.

(7) The State Parcel Mapping Systems to reflect ownership, waste location, and waste characteristics.

(8) The term "Deed" includes any associated institutional control, such as easements, restrictions, etc. Each contaminated parcel has a deed recorded. The deeds
and associated plats are issued at this time to ensure that contaminated parcels are administratively identified and isolated from uncontaminated land.

(9) These entries do not affect current land use but are required to activate the Stewardship Information System. They should reflect the actual state of the land.
Any restrictions become binding when the land is sold.
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An information system is characterized not only by its content, but also by what
events trigger inclusion of information into the system. As transactions occur in the
system, such as property transfer or collection of monitoring results, these events
should initiate a well-defined set of actions (shown schematically in Table 5.6 for the
life cycle of one stewardship project). The completion of a project transaction (top
row) will trigger those activities shown in the corresponding Stewardship
Information System component column. Activities under the "Completion of
Remediation" column are very important as they trigger information in all
subsequent Stewardship Information System components; such information is
important to the continuing stewardship needs. The Transaction Log Database
provides for control of the system and a computer accessible digest of the system'’s
contents. “Release” implies a clean release of a parcel from the stewardship
program. The majority of these activities are small increments to the normal,
ongoing duties of the stewards. All stewards should have access to the Transaction
Log Database to verify that activity records are current. Each transaction entry will
contain a myriad of summary and status information.

The foregoing description of a proposed Stewardship Information System includes
those portions of a total information system that are necessary to preserve
stewardship information and to ensure appropriate interactions among
implementation contractors, federal, State and local government stewards. No
detailed attempt is made to define the portion of an information system necessary
for ongoing, day-to-day operation of a stewardship program, such as surveillance,
monitoring, and maintenance. In addition, other components of a Stewardship
Information System may be found necessary to facilitate efficient operation of a
stewardship program.

5.4.4 Major Actions Required to Implement the Proposed
Stewardship Information System

The following is a list of the major actions needed to implement the proposed
Stewardship Information System. Some steps should be taken immediately by DOE
as they reflect Remedial Investigation/Feasibility Study actions. Many minor steps
are not listed.

* DOE should develop and integrate Stewardship Information System
components, with the aid of relevant stewards.

* The Transaction Log Database (including transaction modules that provide
notice to appropriate stewards of completion of a transaction along with
information for compliance) must be developed and implemented.

" Once the above steps are taken, the Stewardship Information System should be
updated for all past actions, especially transactions T1 and T2, as defined in
Table 5.6.
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* Subsequently, transactions must be initiated in approximate real time. Note that
the major effort occurs on or before the “Completion of Remediation” (T3) when
the majority of information is transferred to the Stewardship Information
System.

= All property on the Oak Ridge Reservation, regardless of current or expected
future ownership, should be entered into the property transfer system as
recommended in Section 5.3. (also see Figure 5.1.)

* Necessary Oak Ridge Reservation waste disposal thematic overlay information
should be incorporated into the State Parcel Mapping System.

* The Oak Ridge National Laboratory Geographic Information System should
coordinate activities with the State Parcel Mapping System.

»  When DOE releases remediated land, other stewards must initiate activities to
ensure the inclusion of the land in the property transfer system.

= Periodic status reports from the Transaction Log should be used to verify the
currency of each Stewardship Information System component and to provide
reports to the implementation and oversight stewards.

5.5 RESEARCH ON THE OAK RIDGE RESERVATION

The need for research in a long-term stewardship program is predicated in part on
the knowledge that stewardship encompasses long-term custodial responsibility and
a responsibility to understand the behavior of a waste site in order to predict its
future performance and to recommend changes in remediation and/or stewardship
requirements.

A stewardship program routinely includes surveillance, which provides
information about waste related problems that are reasonably well understood (e.g.,
concentration and migration of known contaminants). Stewardship also requires
research that results in understanding of phenomena that are not well understood
(e.g., uptake and effects of contaminants on human, plant, and animal populations).
Such research contributes to predicting future conditions and safety at a waste
disposal site.

For some of the Oak Ridge Reservation waste sites, as well as other similar waste
sites, it is expected that within three hundred years the nuclear radiation levels will
be reduced by natural decay and there will be opportunities to re-evaluate site
conditions and remediation. Thus, stewards must preserve applicable existing data
and new research data, and evaluate future data needs in the following areas:

1. The long-term performance and safety of disposal sites and engineered waste
cells.
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2. The effectiveness of hydrological isolation and limited source removal for
prevention of contaminant migration.

3. The migration of contaminants by groundwater and biota.

4. The rates of natural decay of organic compounds and the fate of heavy metals in
groundwater plumes.

5. The effectiveness of natural cleansing processes.
6. The human health effects of chronic low-level contaminant exposures.
7. The long-term impact of contaminants on the environment.

While the above list may not be complete, it indicates how little is known about the
disposal of radioactive and chemically hazardous wastes. The Oak Ridge
Reservation provides a unique opportunity for this type of research. There are
ongoing research projects in uncontaminated areas that can serve as controls, and
advanced analytical laboratories and other capabilities to support such research
efforts.

5.6 FUNDING OAK RIDGE RESERVATION STEWARDSHIP

Expected annual funding requirements for the Oak Ridge Reservation stewardship
program must be established. Initial estimates place the costs at approximately $17
million per year.!’ While the most reliable form of funding and the preference of
the Stewardship Committee is the development of a privately-held trust, the
difficulty of creating an endowment large enough to provide this level of funding is
recognized.

The Stewardship Committee recommends an incremental and cooperative
approach to creating a stable source of funding necessary for long-term stewardship.
While many details must be worked out, the following recommendations would
help the process begin in earnest.

1. Develop an Administrative Focus
Until such time as independent funding is established, DOE should request
stewardship funding from annual appropriations. These costs should be carried
in the annual DOE budget as a separate line item to ensure visibility.
Prioritization of this request by DOE and its active advocacy by DOE-Headquarters

" U.S. DOE Oak Ridge Operations Office. June 1998. U.S. DOE Environmental Management Program,
Accelerating Cleanup: Paths to Closure, DOE/OR/01-1746.
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in annual budget requests are expected to alleviate concerns the State of
Tennessee currently has about stewardship funding.

Oak Ridge stakeholders must work in concert with citizens from other DOE sites
to press Congress for hearings, and will participate in those hearings, on the
subject of stewardship, its required funding, and the necessity of funding in
perpetuity. These hearings must be directed in part to establish a method of
financing (e.g., endowment or entitlement.) It is important that stakeholders,
DOE, EPA, and the State work toward a unified approach for stewardship during
congressional hearings.

2. Develop a Stewardship Fund
The federal government should establish a fund that will generate the required
annual income for stewardship. A recognized financial authority, taking into
account inflation and restrictions on modes of investment, should calculate the
dollars required for a stewardship fund. As each remediation project is budgeted
in a Record of Decision, a line item would be entered for its pro-rated share of the
stewardship fund. DOE will plan to request these funds in conjunction with all .
future budget requests. To ensure appropriate control over expenditures for
stewardship, congressional funding for the activity will specify that the principal
steward has control over the income derived from the fund for stewardship,
without any additional congressional approval or authorization. Congress will
maintain the authority to audit expenditures to assure that the fund is
appropriately used. As an alternative, especially after remediation is complete,
an endowment can be established to be managed by a non-profit corporation.

3. Augment Fund as Necessary
If funds are insufficient to cover stewardship expenses, the principal steward is
responsible for incremental funding through annual appropriations. Long-term
stewardship funding is not expected to cover the costs of a future major failure of
a remedial action. Should such an event occur, the federal government is
obligated under CERCLA to fund whatever cleanup actions are determined
necessary by regulatory authority.

5.7 SUMMARY OF KEY RECOMMENDATIONS FOR STEWARDSHIP
ON THE OAK RIDGE RESERVATION

* DOE (acting as an agent of the federal government) must acknowledge and accept
its responsibility as principal steward of the Oak Ridge Reservation.

* By the end of 1999, DOE should develop a stewardship plan with the cooperation
of the implementation and oversight stewards.
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DOE must make stewardship requirements an integral part of all CERCLA
decision documents.

DOE should establish an annual budget for stewardship.

Until such time as independent funding is established, DOE should request
stewardship funding as a line item in annual appropriations.

The Congress should establish a fund that will generate the required annual
budget for stewardship.

DOE should establish a Stewardship Transition Team in 1998 and a Citizens’
Oversight Board for Stewardship for long-term public involvement in
stewardship.

DOE should identify the stewards required for implementation of the
stewardship plan.

DOE should ensure that all potential stewards accept responsibility for
implementation of their portions of the stewardship plan.

DOE should initiate a Stewardship Coordinating Committee by the end of 1999
with representatives from each organization that has stewardship responsibility.

DOE should establish a Stewardship Information system consistent with
recommendations in Section 5.4.

DOE should establish a stewardship research program that contributes to better
assessments of the exposure and risks of contamination, remedial technologies,
and stewardship requirements.

The Oak Ridge City Council should assign responsibility for the City’s oversight
of the stewardship program to the Environmental Quality Advisory Board or a
similar group.

The Oak Ridge City Council should establish any additional land use
category(ies) required for land used for long-term disposal of “hazardous” wastes.

The State should add long-term waste disposal and residual waste categories to
the list of required “Notices to Buyers.”
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6.0 CONCLUSIONS

The Stewardship Committee affirms that a highly visible and active stewardship
program for the Oak Ridge Reservation is necessary for the continued protection of
human health and the environment following remediation. Effective stewardship
serves to cope constructively with any negative community image associated with
contaminated environmental media resulting from Department of Energy
missions.

The Stewardship Committee concludes that a stewardship program for the Oak
Ridge Reservation, based on the elements described in Section 2.2, must be
established now. A range of stewards should be recognized and coordinated to
continue current stewardship duties and to prepare for future activities. A Citizens
Oversight Board for Stewardship should be developed soon and charged with
ensuring that stewardship activities are implemented. This group would have
broad influence but little explicit power. A volunteer citizen Stewardship
Transition Team should be formed in 1998 to serve until a Citizens’ Oversight
Board can be established.

s

Only when a stewardship program is in place for the Oak Ridge Reservation, can
EUWG members justify support of remediation plans that result in residual
contamination on the Reservation.
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APPENDIX A
The End Use Working Group®

' Additional information about the End Use Working Group can be found by consulting the July 1998
Final Report of the End Use Working Group. This report is available on the DOE Oak Ridge home page
at ornl.gov/doe_oro/em/emhome.html or by calling the Information Resource Center at

423-241-4582.
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In late 1996, DOE issued a draft proposal on its preferred remediation method for four
surface impoundments at Oak Ridge National Laboratory (ORNL). The State believed
that DOE’s remediation decisions lacked community involvement and recommended
that any remediation decision for the surface impoundments should include broadly-
based public involvement.

In response to the State’s recommendation, DOE asked the Oak Ridge Reservation
Environmental Management Site Specific Advisory Board (ORREMSSAB) to initiate a
process to gain better understanding of community values and desired future uses for
contaminated areas on the Oak Ridge Reservation. The ORREMSSAB determined that a
broader independent group would be needed for such an effort.

A steering committee from the ORREMSSAB was formed to initiate the effort and to
encourage stakeholders to get involved because of the importance of the effort to
remediation planning. An experienced technical facilitator was hired to help the new
group direct its efforts and maintain its focus. After some debate, it was decidedthat the
name “End Use Working Group (EUWG)” best described the issues facing the group.

In January 1997, the ORREMSSAB sponsored a public meeting to seek volunteers for
the newly formed EUWG. More than 100 attendees discussed issues and a process for
the EUWG. More than 20 individuals became members of the EUWG, while a similar
number requested EUWG materials.

The DOE asked the EUWG to develop:

* Recommendations for end uses of contaminated areas on the Oak Ridge
Reservation; and

* Community values that could be used to guide DOE’s remedial action decision-
making process.

The EUWG process preceded CERCLA Records of Decision for the Oak Ridge
Reservation watersheds, with the result that the Group’s recommendations and
Community Guidelines will be factored into overall remediation planning. The EUWG,
which completed its work in June 1998, did not replace other public involvement
opportunities, nor did it make recommendations on specific remediation levels or
technologies.

Approximately 20 EUWG members met almost every two weeks from February 1997
through June 1998. In addition, a volunteer steering committee of four to six members
met before and after each meeting; the steering committee helped direct the content,
scope, and format of information and presentations for each meeting.

The EUWG membership was diverse and included members from the following
stakeholder organizations: Oak Ridge Environmental Peace Alliance, Citizens’
Advisory Panel of the Local Oversight Committee, Oak Ridge Reservation Site Specific
Advisory Board, Friends of Oak Ridge National Laboratory, Oak Ridge Environmental
Quality Advisory Board, Oak Ridge City Council, League of Women Voters, Oak Ridge
Coalition For a Healthy Environment, and the Oak Ridge Regional Planning
Committee. Participation by individuals with different perspectives enhanced the
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quality of discussions and the development and evaluation of alternative end uses for
contaminated areas within each watershed.

Membership was open to all stakeholders interested in the future of the Oak Ridge
Reservation, and visitors regularly attended and contributed to discussions. Steering
committee meetings were also open to anyone who wished to attend. No formalized
registration procedures or prerequisites for membership existed. The EUWG asked only
that its members attend and actively participate in meetings. Meetings were videotaped
for airing on public access television; these videos also provided members who were
absent from meetings the opportunity to review the group’s activities.

As EUWG deliberations progressed, it was apparent to the Group that additional issues

related to end use recommendations needed to be evaluated:

* the relationship of the use of contaminated groundwater and surface water to
recommended end uses for contaminated areas;

* the need for a long-term stewardship program to protect human health and the
environment when an end use recommendation results in residual contamination ;

= the need for an onsite waste disposal facility somewhere on the Oak Ridge
Reservation.

Thus, the EUWG formed two ad hoc committees to examine issues important to the end
use process. The first was the Community Guidelines committee, followed by the
Stewardship Committee. The committees’ progress was regularly communicated to the
EUWG and the ORREMSSAB during their general meetings.
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Predicting Future Risk and Stewardship Tools in Melton Valley

Melton Valley has many inactive waste disposal sites within a 1,000 acre area. They
include burial grounds, seepage pits, contaminated flood plains and deep injected
hydrofracture wastes. Most of the disposal activities involved shallow land burial, but
in some cases, waste is in contact with groundwater 50 to 60 feet below the surface. In
addition, contaminants leached from the buried wastes result in surface water
contamination. The contaminated waters flow into White Oak Creek and then to the
Clinch River. Contaminated sediment is controlled at White Oak Dam. The
radioactivity in Melton Valley is dominated by tritium (with a half-life of 12 years) and
strontium-90 and cesium-137 (with half-lives of 30 years.) The hazards from these three
radionuclides will diminish in about 300 years. However, the waste disposal sites also
are sources of metals, organics, and other longer-lived radionuclides. The EUWG
recommendation for Melton Valley is as a restricted access waste disposal area.

Because it is not feasible now to remove the contaminated waste from Melton Valley,
long-term stewardship becomes an important part of remediation. Most of the
stewardship elements required to protect human health and the environment are
already in place in Melton Valley. They include: barriers to entry, engineered barriers
to exposure, governmental and proprietary controls, and monitoring, maintenance, and
oversight. The missing elements are related to the long-term effectiveness of
institutional and physical controls; lack of an integrated information system; and the
uncertainty of funding over time.

One of the challenges of waste disposal in Melton Valley is relating changes in
radioactivity to stewardship requirements. This case study illustrates that
controls/activities might be eliminated or reduced in scope as a result of decreasing risk
from radioactive decay. (Changes due to contaminant transport were not included in
the models.) It is based on data from the Feasibility Study for Melton Valley.'

The predicted effects of radioactive decay on worker exposure, strontium-90
concentration at White Oak Dam, and total risk at the Dam are shown in Figure 1. The
decreases in radioactivity are related to the time it takes before: excavation of waste is
feasible (Figure Cla); strontium-90 is below the drinking water standard (Figure C1b);
and water treatment is not necessary (Figure Clc.)

Actions that may be decreased as a result of radioactive decay are described in columns
one and two of Figure C2. Actions that may continue indefinitely are shown in column
three. Prediction of such changes contributes to long-term planning for stewardship and
remediation. When such planning occurs concurrenty, it invites (1) comparison of the
advantages and disadvantages of management in place vs. removal of wastes, (2)
critical thinking about costs, and (3) actions to secure the long-term funding needed to
ensure the future health and safety of the public and the environment.

! Feasibililty Study for Melton Valley Watershed at Oak Ridge National Laboratory, Oak Ridge,
Tennessee, DOE/OR/02-1629/D1, September 1997.
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Figure C1. Predicted effects of radioactive decay’ on worker exposure, "Sr concentration, and total
risk at White Oak Dam (WOD) in Melton Valley,” Oak Ridge, Tennessee

Worker @ ! . (b} | (c)
Exposure 1 Strontium Risk
During Decay . at 4
J 1
Excavation 770 mrem/hr | Trend 28 pCill WOD 27x10
. | 1at WoD
!
1.8 mremr 38 pCilL 1E-04
Y | y—
130yrs  Time 66yrs  Time 34yrs  Time
|
Based on a Solid Waste Storage Area 6 Based on Figure 3.14 of the remedial Based on Figure 5.2 of the feasibility

calculation in the feasibility study
(DOE/OR/02-1629/D2)

Worker exposure during
excavation of buried waste
declines below 1.8 mrem/hour
after 130 years. The

1.8 mrem/hour is an exposure
limit derived using regulatory and
ALARA considerations. The
calculation estimates decay time
required before waste could be
excavated with conventional
techniques. After 130 years,
cesium and strontium levels will
have decreased by a factor of 20,
and excavation of the buried
waste will become increasingly
viable. This example is based on
worst case conditions at a high
activity site.

investigation (DOE/OR/01-1546/V1&D?2)

Strontium-90 concentration at
WOD will decrease to less than
the proposed primary drinking
water standard maximum
concentration limit of 38 pCi/L
by the year 2064 (66 years from
1998). This prediction is based
on the current trend (before any
additional remediation of Melton
Valley).

study (DOE/OR/02-1629/D2)

Total risk at WOD decreases
from 2.7 x 10* to 1 x 10™ after a
34-year decay period. This figure
is based on Alternative 27 in the
feasibility study, which does not
include water collection and
treatment as part of burial ground
hydraulic isolation. Although
Alternative 5 is the focus of this
test case, the Alternative 2 risk
reduction curve was used to
estimate the decay period needed
to reduce risk below 1 x 10™
when water treatment is not used.

'Predictions based on rate of radioactive decay only.

*Based on data in the Feasibility Study for Melton Valley Watershed at Oak Ridge National Laboratory,
Oak Ridge, Tennessee, DOE/OR/02-1629/V1&D?2, April 1998, and the Remedial Investigation Report on
the Melton Valley Watershed at Oak Ridge National Laboratory, Oak Ridge, Tennessee, DOE/OR/01-

1546/V1&D2.
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The fact that conditions in waste disposal areas change over time highlights the
importance of periodic reviews, retrievable information, ongoing education, and
research to improve risk assessment assumptions. Furthermore, it is obvious from this
test case that planning for stewardship must accompany planning for remediation.

Figure C2. Potential Changes in Stewardship Tools With Time in Melton Valley

Actions That May
Decrease Or Stop After
34 To 66 Years

Actions That May
Decrease Or Stop After
66 To 130 Years

Actions That May Continue
Indefinitely Or Until All
Material Is Excavated

Soil cover maintenance’

Cap repair/replacement’

Barriers to entry,
governmental and proprietary
controls

Water treatment plant
operation and
maintenance

Shallow groundwater
management, monitoring
of upgradient diversion
trenches (related to the life
of caps — 66 to 130 years)

Groundwater monitoring
(perimeter and site-wide,
generally on an annual basis)

Shallow groundwater
management, monitoring
of downgradient
collection drains (related
to the life of the water
treatment plant — 34 to 66
years

Use of piezometers
(related to the life of the
caps - 66 to 130 years)

Sediment monitoring minimal
(sediments are removed in
Alternative 5)

Surface water monitoring
(change to quarterly
basis)

Surface water monitoring
(change to semi-annual
basis)

Radiation surveys and
inspections (annual basis)

! The impact of strontium-90 on risk at White Oak Dam will have decreased by a factor of 4 to 20.
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The Signs of Stewardship

Lower East Fork Poplar Creek (LEFPC) begins at the Oak Ridge Y-12 Plant and runs
west for 15 miles through the City of Oak Ridge to a point just below the East Tennessee
Technology Park (formerly K-25) where it joins with Poplar Creek. In 1983, mercury
and smaller quantities of other contaminants (e.g., heavy metals, radionuclides, organic
compounds) were disclosed to be in the water, sediment and fish in the creek. Mercury
was used in weapons production at the Y-12 Plant from 1953 to 1963 and releases
occurred from normal plant operations and accidental spills.

In 1983, the Tennessee Department of Environment and Conservation (TDEC) posted
signs warning the public that the creek was contaminated and that fishing and water
contact should be avoided. In 1992, signs were added and damaged signs were replaced
by the Department of Energy (DOE). In 1995, a CERCLA Record of Decision was issued
for remediation of the contaminated creek (including signage.) In 1997, TDEC DOE
Oversight Division conducted a survey of the advisory signs starting at the Y-12 Plant
and continuing downstream to about mile 3.0. They found that the signs were
vandalized or removed. TDEC and DOE exchanged letters, each assigning
responsibility for the signs to the other.

During a public meeting, preceding publication of the Record of Decision, the public
questioned the continuing need for advisory signs after remediation. DOE’s response,
published in the Record of Decision was: “The advisory signs fall under the purview of
the State of Tennessee. Upon completion of cleanup, the State will re-evaluate the need
for advisory signs.” Remediation of the creek was completed in 1997, but the issue of
the responsibility and need for advisory signs is still unresolved.

In 1998, a member of the EUWG Stewardship Committee decided to investigate the
condition of the advisory signs along the creek to determine (1) the value of signage as
an institutional control, and (2) the status of stewardship for the creek because
remediation removed the contamination “hot spots.” Residual contamination, below
the level requiring remediation, remains in the flood plain of the creek.

After multiple inquiries of City, County, State, and federal offices, TDEC provided a
map of signage along the creek. Along the area selected for a walk-over, the creek is
bordered by an armory, a school, low-income housing, children’s athletic fields, small
businesses, apartment buildings, and a gas station. According to the map, eight signs
were posted along this stretch of the creek. Six of the signs were found and two of these
were vandalized as shown on page C-6.

Discussions with DOE, TDEC, and the U.S. Environmental Protection Agency Region 4
(EPA) disclosed that DOE’s post remediation responsibilities are found in CERCLA
documentation (i.e., the Record of Decision). The separate responsibilities of EPA,
TDEC and others are found elsewhere in federal and state regulations and
requirements.
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Discussions with TDEC revealed that groundwater and surface water belongs to the
State by sovereign right, thus the posting of warning signs is the responsibility of
TDEC.

A biennial report, The Status of Water Quality in Tennessee 305(b) Report for 1996, lists
Lower East Fork Poplar Creek as having a fish tissue advisory for mercury and
polychlorinated biphenyls. In an 18 February 1998 newspaper article, the manager of
the TDEC/DOE Oversight Office was quoted as saying that mercury contamination is
below the regulatory limit for posting of warning signs, but the bacteria count is high
enough to leave the signs in place. According to the newspaper article, the signs will be
removed after the City of Oak Ridge completes rehabilitation of the sewer lines. In
April 1998, a letter was sent to the manager of the TDEC Knoxville Field Office asking
for clarification of the signs and advisories, but to date no reply has been received. The
ecological status of Lower East Fork Poplar Creek is well known. Scientists at Oak
Ridge National Laboratory have sampled the creek and its biota since 1983. The data are
posted in the Laboratory’s environmental data base and are available to DOE, EPA,
TDEC and others to use for their decision making.

This case study highlights the failure of an institutional control (i.e., signage) when

(1) responsibility for stewardship is unclear (i.e., DOE or TDEC) and (2) existing data
that could contribute to removal of unnecessary signs and advisories are either
unknown or ignored by the decision makers. The validity and condition of advisory
signs are important to the image that the City of Oak Ridge projects to residents,
visitors, and potential businesses. A Citizens’ Oversight Board, a Stewardship
Coordinating Committee, and Stewardship Information Syst