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PREFACE

This document was prepared under Work Breakdown Structure 1.4.12.2.3.3.04.02 (Activity Data
Sheet 8304). Publication of this document satisfies the Federal Facilities Agreement milestone of
September 30,1995, for the fiscal year 1995 revision of the OakRidge Reservation Site Management
Plan for the Environmental Restoration Program.
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EXECUTIVE SUMMARY

This report, the Oak Ridge Reservation Site Management Plan for the Environmental Restoration
Program, describes the overall approach for addressing environmental contamination on the Oak Ridge
Reservation (ORR) National Priorities List site located in east Tennessee. The cleanup strategy reflected
in this site management plan (SMP) has been developed to accelerate the transition of areas of concern
(AOCs) from characterization to remediation by making decisions at the watershed scale based on
recommended land uses.

The strategy for accelerated cleanup of the ORR must consider the complexity of the Reservation.
The potential to transport contaminants from the ORR to the public and environment is high because
of the water-rich environment. Annual rainfall in the Oak Ridge area is ~55 in., and an active surface
water and groundwater system exists. Because of the active hydrologic system, the primary means of
contaminant transport is migration through groundwater and surface water. Consequently, the principal
exposure pathways are also through groundwater and surface water. Compounding the situation is the
complex hydrogeology underlying the ORR. The hydrogeology is highly fractured, solutioned, and
permeable, which promotes groundwater flow to receptors and makes it difficult to predict flow
pathways. The diverse types of wastes and materials disposed of on the ORR and the various waste
contaminants that may be released into the environment add further to the Reservation's environmental
complexity. To better determine the impact of AOCs on the ORR and determine appropriate remediation
activities to address risks to human health and/or the environment, the U.S. Department of Energy
(DOE) has chosen to investigate AOCs on a watershed basis. A watershed, as the term is used in this
document, is a surface drainage basin that includes an AOC or group of AOCs to be investigated and/or
remediated. The watershed approach allows for the systematic monitoring and evaluation of contaminant
sources and migration through the use of integrated surface and groundwater monitoring systems instead
of individual monitoring of each AOC. This integration takes into account not only new data being
developed but also historical monitoring data. By integrating the monitoring of several AOCs, a better
understanding of the impact of contamination over the entire ORR can be gained, and overall monitoring
and investigation costs can be reduced.

Project scoping involves the use of defined remedial action objectives, which are based in part on
the land uses selected for the project sites. To provide a consistent land use approach that accommodates
the needs of all stakeholders responsible for the remediation and reutilization of the ORR, a reservation-
wide strategy has been developed. The Common Ground process is a stakeholder-driven process to
determine preferred land use options for the ORR so that clean-up operations will be based on the most
likely and acceptable land uses. DOE utilized the information garnered in the Common Ground process
to recommend desired land uses for the ORR. The land uses recommended by DOE as a result of the
Common Ground process are being used for planning land and facility use/reuse for the next 25 years.
Land uses recommended for the ORR in conducting CERCLA remedial activities are conservation,
industrial use, and waste management.

DOE is responsible for cleaning up the ORR by following the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process, while also trying to adapt this process
to specific ORR conditions. Section HLA.1. of the Federal Facility Agreement requires that DOE assess
the impacts of ORR areas on human health and the environment. To fulfill this requirement, areas must
be identified and evaluated to determine whether CERCLA response activities are needed. To conduct
the evaluations, information about the areas and potential contaminants must be collected and reviewed.
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Assessments are performed according to established methodologies and are used to determine whether
(1) areas should be addressed under the CERCLA program, (2) removal actions are required to address
area conditions, and/or (3) area conditions warrant comprehensive study and possible remedial response.
To provide a centralized approach for the CERCLA program on the ORR, a specific site evaluation
approach has been established. This approach involves the following:

• Conducting screening area evaluations by reviewing available information and performing area
reconnaissance to identify potential release areas and/or areas of contamination;

• Conducting removal site evaluations for areas to determine whether a CERCLA removal action is
appropriate immediately;

• Conducting remedial site evaluations for areas to determine whether further study is needed for
identification of the appropriate CERCLA remedial response actions; and

Conducting studies (e.g., remedial investigation/feasibility studies) to support decision documents
for CERCLA remedial response actions.

Because the watershed approach and land use recommendations have been developed recently, in
some cases project assumptions (i.e., scope, schedule) associated with existing and planned projects have
not yet been revised to reflect the approach and recommendations presented in this SMP. Project
assumptions are being revised for consistency with this plan.

Activities required to remediate the ORR are expected to last several decades and are complex in
terms of technology requirements as well as management and policy considerations. As a result, a
structured approach to cleanup is essential. This SMP describes the ORR cleanup approach, which
involves (1) a strategic plan, (2) a cleanup strategy, (3) a cleanup lifecycle, and (4) project
implementation.
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1. BACKGROUND

This site management plan (SMP) for the Oak Ridge Reservation (ORR) describes the overall
approach for addressing environmental contamination on the ORR National Priorities List (NPL) site

located in east Tennessee. A list of the ORR areas of concern (AOCs), including buildings, currently
identified for investigation and/or remediation by the U.S. Department of Energy (DOE) Oak Ridge
Operations Office Environmental Restoration (ER) Program is listed in Appendix A. This SMP was
revised to ensure that the investigation and cleanup activities are carried out in an efficient and cost-
effective manner.

The ORR includes three major DOE installations constructed in the early to mid-1940s as research,
development, and process facilities in support of the Manhattan Project. These are the Oak Ridge K-25
Site (formerly the Oak Ridge Gaseous Diffusion Plant), Oak Ridge National Laboratory (ORNL), and
Oak Ridge Y-12 Plant In addition, the ORR NPL site includes areas outside these installations— land
used by the Oak Ridge Associated Universities and waterways that have been contaminated by releases
from the DOE installations.

This SMP supplements the ORR Federal Facility Agreement (FFA), also known as an Interagency
Agreement [under Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Sect 120(e)(2)]. DOE, the U.S. Environmental Protection Agency (EPA), and the Tennessee
Department of Environment and Conservation (TDEC), known herein as "the parties," entered into the
ORR FFA on January 1, 1992, to coordinate remediation activities undertaken on the Reservation
pursuant to the requirements of CERCLA, the Resource Conservation and Recovery Act (RCRA), and
the National Environmental Policy Act. This plan presents the DOE approach to satisfying the
requirements of CERCLA under the FFA and completing the remediation of the ORR.

1.1 NPL SITE DESCRIPTION

The NPL site is comprised of ~35,000 acres located in the city of Oak Ridge in east Tennessee as
seen in Fig. 1. The ORR (Fig. 2) is bounded on the north and east by the city of Oak Ridge and on the
south and west by the Clinch River. With the exception of Oak Ridge, the area surrounding the ORR is
predominantly rural, used largely for residences, small farms, and pasture land. Towns located within
10 miles of the ORR include Oak Ridge, Oliver Springs, Clinton, Lenoir City, and Harriman. Knoxville
is the nearest major metropolitan area and is located ~25 miles east of the ORR

1.1.1 The Oak Ridge K-25 Site

The K-25 Site, located several miles west of downtown Oak Ridge, was built to supply enriched
uranium for nuclear weapons production as part of the Manhattan Project during World War n.
Construction of the K-25 Site started in 1943, and Building K-25, the first diffusion facility for large-
scale separation of 235U, was fully operable by August 1945. Additional buildings involved in the
enrichment process were operable by 1956. In response to the national postwar nuclear emphasis, plant
operations were modified to include the production of uranium compatible with reactors used to generate
electric power. Because of the declining demand for enriched uranium, the enrichment process was
placed on standby in 1985 and shut down in 1987.
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The K-25 Site now has a multipurpose mission to provide environmental remediation, waste
management, technology development and demonstration, education and training, and technology
transfer for DOE, other federal agencies, and the public through innovative leadership and cost-effective
management of programs.

1.1.2 The Oak Ridge National Laboratory

ORNL occupies —3560 acres in Melton Valley and Bethel Valley, which is 10 miles southwest of
downtown Oak Ridge. ORNL's missions are to (1) conduct applied research and engineering
development in support of DOE programs in nuclear fusion and fission, energy conservation, fossil fuels,
and other energy technologies and (2) perform basic scientific research in selected areas of the physical,
life, and environmental sciences. The laboratory was built in 1943 as part of the World War II Manhattan
Project Its original mission was to produce and chemically separate the first gram quantities of
plutonium as part of the national effort to produce the atomic bomb.

1.1.3 The Oak Ridge Y-12 Plant

The original mission of the Y-12 Plant, built adjacent to the city of Oak Ridge in 1943 as part of
the Manhattan Project, was to separate the fissionable isotope of uranium C^U) by the electromagnetic
process. Since the discontinuation of this process and until 1993 the facility evolved to support highly
sophisticated manufacturing and development engineering associated with the production and fabrication
of nuclear weapons components. Currently, the work force is refocusing the unique technical capabilities
and expertise at the facility to provide (1) weapons dismantlement and storage, (2) enriched uranium
material storage and management, (3) weapons process technology and development support,
(4) renovation or decontamination and decommissioning of stand-by or shut-down buildings, (5) transfer
of DOE-developed technology to enhance the competitiveness of the nation's industry in world-wide
markets, and (6) maintenance and support of the National Security Program Office for DOE.

1.1.4 The Reservation Boundary Areas

The ORR boundary areas consist of the Clinch River/Poplar Creek area, Lower Watts Bar
Reservoir, Lower East Fork Poplar Creek, Oak Ridge Associated Universities South Campus Facility,
and Freels Bend Area.

Clinch River/Poplar Creek focuses on portions of Poplar Creek and the Clinch and Tennessee rivers
that may have been adversely affected by contaminants released from the Reservation from the mid-
19405 to the present Melton Hill Reservoir and Clinch River, downstream from Melton Hill Dam, form
the southern and eastern boundaries of the Reservation.

Watts Bar Reservoir is located on the Tennessee River just below its confluence with the Clinch
River and is the first impoundment downstream of the ORR. Contaminants released from the
Reservation into these water systems include a variety of radionuclides, metals, and organic compounds,
with polychlorinated biphenyls and cesium being of particular concern. The PCBs are identified as a
concern through fish ingestion, and the cesium is a risk only if deep-channel sediments are dredged and
the spoils placed on land.

Lower East Fork Poplar Creek extends from the outfall of Lake Reality at the Y-12 Plant boundary
downstream to the stream's confluence with Poplar Creek. Originating within the Y-12 Plant, it consists
of a 23-km stream and associated 550-acre floodplain. Lower East Fork Poplar Creek became
contaminated with mercury and trace levels of other metals, organics, and radionuclides.



Oak Ridge Associated Universities South Campus Facility is located within the city limits of Oak
Ridge and is bounded by Bethel Road, State Highway 62, Hall Ridge, and Clinch River. The South
Campus Facility was originally established in 1945 to study the accidental irradiation of cattle that
occurred during the test of the first atomic bomb over Alamogordo, New Mexico. Soon its scope
included studies on the introduction and migration of radioisotopes in the food chain. After investigation,
the primary contaminant of concern was a small trichloroethane plume located on the site.

The Freels Bend Area, located ~3 miles south of the Y-12 Plant, was used to support research
conducted on the South Campus Facility. Controlled herds of some animals were maintained on pasture
land there with ancillary barns and out buildings. In addition, a Low-Dose Rate Facility and a Variable-
Dose Rate Facility were located on the site, along with three reported animal burial sites. The
environmental setting of the ORR is complex both hydrologically and geologically. Within this complex
environmental setting, the contaminated areas are quite diverse in the nature and extent of contamination.
Although contaminants may have originated from specific areas on the ORR, migration of the
contaminants through groundwater and surface water transport have in some instances resulted in
commingled contaminant plumes.

1.1.5 The Reservation Off-site Areas

In addition to the activities required under the FFA, DOE has taken part in voluntary cleanup of
sites located off of the Reservation, where contaminants originated from past DOE activities. These sites
include areas where contaminated scrap metal and materials have been stored. DOE has taken actions
at these sites to remedy areas attributable to DOE activities. These voluntary activities include action at
Witherspoon, Atomic City Auto Parts, Oak Ridge Tool-Engineering, Solway, CSX Railroad and the
Western Sewage Digester Sites.

1.2 FEDERAL FACILITIES AGREEMENT

The FFA is a living document that includes specific activities and associated schedules to ensure
that a logical progression of investigation and remediation (cleanup) occurs to fulfill the requirements
of CERCLA. The parties occasionally modify the FFA to reflect refinements in the ORR investigation
and remediation strategies. Similarly, the FFA may be modified to accommodate changes in priorities
based on risk information, responsibilities of each of the parties, and stakeholder input

In detailing the CERCLA activities to be conducted on the ORR, the FFA includes a statement of
the common goal of the parties to ensure that releases of hazardous substances to the environment
associated with past waste management and operational activities on the ORR are adequately
investigated. The FFA also requires that appropriate action is taken to protect human health and the
environment.

The following are the general purposes of the FFA:

• Establish a procedural framework and schedule for developing, implementing, and monitoring
appropriate response actions on the ORR in accordance with CERCLA, RCRA, the National
Environmental Policy Act, appropriate DOE and EPA guidance and policy, and Tennessee state
law.



Coordinate response actions under CERCLA with closure, post-closure care, and corrective
measures under way or planned under RCRA and applicable state laws in such a manner as to
maximize flexibility and preclude redundant activity.

Minimize the duplication of investigative, sampling, and analytical work but ensure adequate
documentation and quality of data used for decision making.

Expedite response actions.

13 FFA IMPLEMENTATION

The parties to the FFA (DOE, EPA, and the state of Tennessee) documented concurrence on the
direction of CERCLA cleanup of the ORR in the FFA. The CERCLA remediation program is conducted
by DOE, the lead agency pursuant to Executive Order 12550 and the National Contingency Plan (NCP).
DOE, as the lead agency, is responsible for overseeing and coordinating the activities in accordance with
the FFA. EPA and state of Tennessee provide support and serve in an oversight/approval role to the lead
agency.

1.3.1 Lead Agency

DOE, as the lead agency for the ORR, provides the on-scene coordination to plan and implement
remedial actions under the NCP. As the lead agency, DOE's responsibilities include the following:

Oversee and manage ORR remedial activities pursuant to the FFA and the SMP;

• Serve as primary contact and coordinator with the regulators for the purposes of implementing the
FFA;

• Ensure availability of resources required to implement the FFA; and

• Ensure the public is informed of ORR cleanup decisions.

1.3.2 Regulatory Agencies

EPA and TDEC are participants in the FFA remedial action work on the ORR in a regulatory
oversight role. In this capacity, they provide regulatory opinions and counsel to DOE. The regulatory
agencies assist the lead agency by participating in working meetings, providing response to action items,
and providing timely review and concurrence, where applicable, of ORR remedial documentation and/or
activities. EPA, DOE, and TDEC each designate a single project manager to coordinate the
implementation of the FFA and the ongoing regulatory approval/oversight duties (referred to as FFA
project managers).

1.3.3 Working Sessions and Information Meetings

Working sessions and information meetings are conducted by FFA project managers to facilitate
efficient implementation of cleanup activities. These sessions allow the regulatory agencies early review
and input on project plans and actions. This allows for an effective dissemination of information to all
parties involved in the ORR cleanup process.



FFA project manager meetings. FFA project manager meetings are held at least twice each
quarter to exchange information on the state of the ORR program and on issues that transcend specific
project work on the ORR (i.e., strategy, schedule, groundwater program, risk assessment, etc.). These
meetings serve as a forum to negotiate modifications to the ORR FFA, including revisions to the
commitment work schedules. The FFA is then modified to capture implementation decisions made by
the FFA project managers.

Working sessions. Several times during the remedial investigation (SI), alternative selection,
decision, and restoration activities in a defined project, working meetings are held with DOE, EPA,
TDEC, project managers, and project teams to discuss status and implementation issues. All agreements
and assigned action items are documented before concluding the meeting. If there is any disagreement
with any of the agreements and/or action items that cannot be quickly resolved by the parties' program
managers, these issues are discussed at the next FFA project manager meeting. The agreements and
action items that affect the scope of FFA activities are not acted upon until FFA project managers agree
to the documents.

Public participation. CERCLA mandates public participation as an integral part of the remediation
process. This is achieved on the Reservation through periodic general public meetings as well as through
the solicitation of public comments on specific project work plans and reports. In addition,
project-specific information and status is published in FFA quarterly reports. This information is
available to the public through the Information Resource Center, which maintains an Administrative
Record for all FFA activities ongoing on the Reservation. The Information Resource Center is located
at 105 Broadway, Oak Ridge, Tennessee.

13.4 Contractors

Lockheed Martin Energy Systems Inc. (Energy Systems), has been designated as integrating
contractor for the ER Program. The primary purpose of the integrating contractor role is to ensure that
all participants in the ER Program approach and conduct their tasks in a technically consistent and
operationally similar manner to ensure a common focus for technical and administrative management.
The primary contractors to DOE as of the date of this document are Energy Systems, Jacobs
Engineering, Foster Wheeler, and MK-Ferguson, which are all located in Oak Ridge.

1.4 SCOPE AND ORGANIZATION OF THIS PLAN

The cleanup of areas on the Reservation involves a unique combination of considerations. Some
of these variables include (1) being located close to populated areas, (2) utilization of waterways for
recreational and industrial purposes, (3) operation of active DOE plants, (4) discharging of complex
geology and complex groundwater flow patterns into several different off-site waterways, (5) utilization
of recreational facilities by local residents, and (6) having to remediate the large geographic area of the
Reservation. These factors combined with the mixed wastes (i.e., radiological and "other") generated and
disposed of during the past 50 years make the Reservation a complex site to clean up.

To address contaminated areas on the ORR as a whole, the Reservation has been divided into areas
to be remediated, and these areas have been divided into projects that can be prioritized to achieve the
most effective and rapid investigation possible. The goal of this plan is (1) to describe the rationale for
addressing the remediation of these areas, which includes their definition and their interrelationships
based on existing information and (2) to describe the strategy by which DOE will remediate the
Reservation.
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The purpose of this SMP is to document the ER Program's approach to the investigation and
cleanup of hundreds of areas and buildings on the Reservation. Activities required for remediation are
expected to last several decades and are complex in terms of technology requirements, as well as
management and policy considerations.

As a result of the intricacies of investigation and remediation, a structured approach to cleanup is
essential (Fig. 3). The ORR cleanup approach detailed in this SMP begins with a strategic plan
described in Chap. 2. The strategic plan was developed to define the ER mission, vision, objectives,
priorities, and challenges. Chapter 3 discusses the ORR cleanup strategy. This cleanup strategy defines
topics such as land uses, cleanup objectives, and problems in need of resolution. Using this strategy,
projects can be identified and prioritized with accompanying assumptions about scope, schedule, and
cost. Chapter 4 presents the ORR cleanup lifecycle, which includes project identification, project
definition, prioritization, and a funding profile. Project implementation of the CERCLA process is
discussed conceptually in Chap. 5. Project summaries and status reports, as well as land use plans for
AOCs are presented here. These concepts, described within this Oak Ridge Reservation Site
Management Plan for the Environmental Restoration Program, form the backbone of DOE's cleanup
strategy for the Reservation.
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2. STRATEGIC PLAN

To effectively cleanup the Reservation, a plan will be developed to incorporate all aspects of the
ER Program. This plan must include the programmatic philosophy and actions necessary to implement
the CERCLA process on the ORR. This philosophy includes a clear understanding of the ER Program's
mission, vision, objectives, priorities, and challenges.

The first element of the philosophy provided in the strategic plan is the ER Program mission for
the Reservation. This ER Program mission is to manage risks to human health and the environment
posed by inactive and surplus DOE facilities and contaminated areas in the most cost-efficient and
responsible manner possible and to provide for future beneficial use.

In the pursuit of this mission, the ER Program's vision is to become the recognized world leader
in remediating contaminated sites and facilities and adhere to the core values of the following:

• model stewardship for public resources;

• accountability for the taxpayer's money;

• total commitment to excellence; and

• orientation towards results.

While pursuing the mission and vision, DOE will strive to achieve the following objectives that
serve to guide the decision-making process within the ER Program:

• Manage all sites and activities in a manner that is foremost protective of worker and public health
and safety and the environment.

• Meet all agreed upon environmental cleanup targets in a cost-efficient and technically effective
manner, utilizing both existing and innovative technologies.

• Participate openly and actively in cooperative decision making with stakeholders to establish budget
priorities and cleanup approaches that are protective of human health and the environment and that
ensure worker and public safety.

• Establish cooperative partnerships with the regulatory community to improve compliance with all
applicable statutory and regulatory requirements and legal obligations.

2.1 STRATEGIC PRIORITIES

ER Program activities have been categorized into ten strategic priorities listed below in order:

• Protect public health.

• Protect worker health and safety.

• Protect the Environment.

• Reduce off-site contamination.

• Contain and control contamination.
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• Reduce the landlord and surveillance and maintenance costs.

• Release facilities and land for public beneficial use.

• Make prudent investment decisions.

• Maintain the essential infrastructure.

• Reduce uncertainty through characterization.

These ten strategic priorities guide budget priorities and plan and sequence work activities. They
are provided so that every employee and stakeholder can understand the framework within which the ER
Program is designed and executed.

2.2 CHALLENGES

The ER Program faces many difficult challenges in the years ahead; especially the remediation of
the Reservation sites and facilities in the face of congressional budget constraints. However, the ER
Program mission has not changed. The strategy is the means by which the mission will be accomplished
in view of these challenges. The ER Program will continue to manage contaminated sites and facilities
within the budgetary constraints to reduce risk to human health and the environment.

The following are significant challenges the ER Program has to overcome:

• Address hundreds of AOCs within a complex environmental and industrial setting.

• Determine the appropriate end points for the ER Program so that cleanup objectives can be
established, and progress toward the objectives can be measured.

• Prioritize, optimize, and schedule projects within a resource limited operation and with a long-term
view.

• Streamline the investigation and decision-making process.

• Determine which sites require action and which can be removed from consideration.

• Manage risks by balancing rapid actions for near-term risks with comprehensive actions for future
risks.

• Minimize overall costs and balance resources among necessary remedial actions.;

Ensure early stakeholder participation in prioritizing actions, identifying acceptable endpoints, and
making decisions that will accelerate the cleanup process.

• Minimize risk resulting from exposure of remediation workers to contamination, and balance this

risk against potential future risk to the public.
• Overcome technology and waste management limitations.

• Integrate the requirements of various and sometimes conflicting environmental regulations,
particularly RCRA and CERCLA.

• Integrate the previously separate Decontamination and Decommissioning (D&D) Program into the
CERCLA decision-making process.
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• Maximize the use of existing data.

• Reduce the cost of routine surveillance and maintenance.

The ER Program has attempted to address each of these challenges during the past years, and the
SMP has been revised to reflect the approach that is necessary to meet these challenges and new ones
as they arise.

2.2.1 Environmental Complexity of the ORR

The transport of contaminants from the Reservation to the public and environment may have the
highest probability of all DOE complexes because of the water-rich environment. Annual rainfall in the
Oak Ridge area is ~55 in., and an active surface water and groundwater system exist. Because of the
active hydrologic system, the primary means of contaminant transport is migration through near surface
groundwater and surface water. Consequently, the principal exposure pathways are also through near
surface groundwater and surface water. Compounding the situation is the complex hydrogeology
underlying the ORR. The hydrogeology is characterized by highly fractured and solutioned strata that
facilitates groundwater flow to receptors, makes it difficult to predict flow pathways, and promotes
groundwater flow to receptors.

The hydrologic system of the Reservation is governed by three aspects of the geology: (1) lithology,
which is dominantly limestones and relatively impermeable shales; (2) structural components, including
tilted stratigraphy, faults, and fractures; and (3) geomorphology (parallel ridges and valleys). The strata
in the subsurface typically dip ~45° to the southeast, except where interrupted locally by small-scale
folds. The Reservation's stratigraphic section is stacked along three major thrust faults and therefore is
repeated. The hydrology of the ORR is characterized by the predominance of shallow (<500 ft)
groundwater flow that emerges as surface water before leaving the Reservation boundaries. Because of
this, surface water hydrology cannot be understood without first understanding groundwater pathways.

As a result of this complex geology, surface water flow determines most of the near-surface
groundwater flow patterns. For example, during low to moderate precipitation, because the water table
interval is shallow in valleys and deep on ridges, intersection of the water table with the ground surface
is common in the valleys on the Reservaiton and results in perennial streams, seeps, and springs.

However, local geologic features, such as faults, fractures, or solution cavities can move
groundwater from the water table interval to the ground surface on hillsides, producing perennial seeps
and springs that feed tributaries to the main streams in the valleys. During extreme storms the intensity
of rainfall exceeds the infiltration capacity of the soil, and rainwater flows downhill towards streams and
their tributaries by overland flow. Therefore, rainwater during heavy precipitation has little to no
interaction with the subsurface but can still affect surface water bodies.

The diverse types of wastes and materials disposed of on the Reservation and the various waste
contaminants that have been or may be released into the environment add further to the Reservation's
environmental complexity. Figure 4 illustrates idealized flow of groundwater and the interrelationships
of hydrologic and hydrogeologic conditions on the ORR.

Finally, there are nearby population centers with little buffer. Currently 60,000 people live within
10 miles of the Reservation; 597,000 people live within 30 miles; and 784,500 people live within
50 miles. The waters of the ORR drain into the Tennessee/Clinch River system, which has 4,100,000
recreational visits annually. The ORR is also immediately upstream of municipal water intakes for some
communities in the area.
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• Water-rich environment
• Contact of waste with water
• Contaminant transport via water
• Complex hydrogeology
• Diverse waste and disposal methods
• Nearby population centers
• Recreational and municipal use of

downstream water resources
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Fig. 4. Environmental complexity of the Oak Ridge Reservation.
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To ensure that a logical, consistent approach to decision making is used on the Reservation, AOCs
are grouped by watershed. A watershed is simply a defined geographic area that encompasses a surface
water drainage basin. Figure 5 illustrates the concept of watershed interconnection on the ORR. The
drainage basins in the figure are idealized and may not accurately represent specific AOC groupings by
watersheds still being developed for the Reservation. Since surface water is the predominant risk and
contaminant pathway, surface water drainage basins (watersheds) are a logical grouping for cleanup of
the ORR.

2.2.2 RCRA/CERCLA Integration

As described earlier, the Reservation consists of three large industrial sites that contain many solid
and hazardous waste facilities subject to the requirements of RCRA, Toxic Substance Control Act
(TSCA), and/or Federal Facility Compliance Agreements. Many of these waste facilities also manage
"mixed waste" (i.e., contain nuclear materials subject to the Atomic Energy Act of 1954 in addition to
RCRA components). Also, the ORRhas many historic or legacy waste areas which, although not subject
to active waste management regulations, are subject to cleanup authorities of RCRA and CERCLA.

Y-12Site

ORNLSite

Clinch River
Watts Bar
Reservoir

Fig. 5. Generalized surface waterflow on the Oak Ridge Reservation.
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In 1986, the state of Tennessee and EPA Region IV issued RCRA permits to DOE. The state
RCRA Part B permit, issued originally to ORNL Building 7652, requires RCRA treatment, storage, and
disposal (TSD) facilities to adhere to both permit conditions and governing RCRA regulations.
Subsequent RCRA permits have been issued by the state at all three installations for other TSDs. The
EPA RCRA Hazardous and Solid Waste Amendment (HSWA) permit governs the corrective action for
solid waste management units (S WMUs) located on the ORR that have had historic releases of solid,
hazardous, or mixed waste. All the state regulated TSDs as well as the historic waste management units
are considered SWMUs and are potentially subject to the corrective action provisions of the HSWA
permit

In 1989, the Reservation was listed on the federal facilities NPL and became subject to CERCLA
and the requirements found in the NCP regulations. Consequentially, DOE began a comprehensive
investigation of the ORR that involved compiling the results of previous investigations and performing
additional investigations to locate areas of contamination that were largely a result of past
industrial/nuclear process, storage, and disposal practices. Many of these AOCs can also be considered
historic waste sites or SWMUs, which may be listed under the HSWA permit.

Even though the FFA did not become effective until 1992, the parties had been implementing their
terms as early as late 1990. One of the primary purposes of the FFA was to coordinate any RCRA
corrective action under the HSWA permit with the CERCLA response actions. Both RCRA and
CERCLA remedial processes are technically similar in that both require initial assessment, a study of
cleanup alternatives, a selection of preferred action, and then implementation of a remedial action for a
Solid Waste Management Unit (SWMU) or AOC, respectively. Under the FFA, the terms "areas of
concern" or abbreviation AOC, can include both SWMUs under RCRA and/or areas of contamination
under CERCLA.

The goal of the ER Program, with regard to RCRA/CERCLA integration, is to ensure that remedial
investigations/remedial actions are combined and performed in a manner consistent with both authorities
in satisfaction of FFA purposes. For example, AOCs and SWMUs may be grouped together (e.g.,
watersheds) for purposes of assessment or investigation in order to eliminate redundancy and to ensure
a comprehensive cleanup of the Reservatioa State RCRA regulated units that undergo closure after they
cease operations, and those for which clean closure is not likely, will be transferred to the ER Program
and subject to the requirements of the FFA. For example, any subsequent remedial investigations/actions
for that unit would be performed under the CERCLA process as opposed to the RCRA closure
regulations. Additionally, any post-closure activities will be conducted in a manner consistent with both
regulatory programs.

DOE will be applying for renewal of the RCRA HSWA permit in 1996. To better coordinate the
HSWA permit and the FFA, efforts are underway to modify the permit upon its renewal. This
modification includes segregating the list of SWMUs into the following discrete categories: SWMUs
requiring further investigations and SWMUs requiring no further action. The SWMUs requiring further
investigation would in most cases be addressed under the FFA as an AOC and designated as such in the
permit In effect, the authority to investigate and/or remediate a SWMU would be transferred from the
RCRA corrective action program in the permit to the CERCLA remedial action program as implemented
under the FFA. However, before releasing SWMUs to be addressed under the FFA, the owner/operator
would be required to reach an agreement with FFA project managers.
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2.2.3 D&D Integration

Until recently, abandoned buildings or structures on the ORR were managed by the D&D and
transition programs that were separate from the CERCLA process. However, as work progressed on
contaminated sites within the ER Program, it became apparent that buildings and structures should be
addressed consistently with contaminated environmental areas. The requirements of CERCLA as stated
in the FFA will be applied to the cleanup of abandoned buildings and structures on the ORR. This is
appropriate because many of the buildings and structures are sources of environmental contamination
as a result of past operations and because of the mixtures of noncontaminated, hazardous, and low-level
wastes that will be generated from D&D activities. Implementation of CERCLA for D&D facilities will
be in accordance with DOE Policy (DOE and EPA 1995) agreed upon by EPA and DOE.

The policy establishes that decommissioning activities will be conducted as nontime critical removal
actions unless circumstances at the facility make such actions inappropriate. Use of nontime critical
removals effectively integrates EPA and state oversight responsibility, DOE lead agency responsibility,
and stakeholder participation. This approach also recognizes that demolition activities are straight
forward with limited alternatives available for consideration. DOE will conduct a removal site evaluation
for facilities being transitioned into the ER Program to assess site conditions and determine whether a
release or substantial threat of release exists at a facility. The transitioned facilities are typically
buildings for which DOE does not have a use. DOE will determine what action if any is appropriate for
a particular project before proceeding. All D&D and Nuclear Material and Facility Stabilization Program
facilities have been added to the list of AOCs in the FFA and are reflected in Appendix A of this plan.
All D&D and Nuclear Material and Facility Stabilization Program activities will be carefully coordinated
with the environmental remediation activities concerned with the soil, groundwater, and surface water
of the area.

2.2.4 Existing Data Integration

It is the goal of the ER Program to use existing data in environmental restoration projects to the
maximum extent possible. To meet this challenge, the ER Program has implemented or begun
implementation of several activities that are described below. The purpose of each of these activities is
to enhance the ease by which project managers and technical team members can obtain and use existing
data for their specific projects. Use of existing data will lower costs of remedial projects and reduce the
time required to reach cleanup decisions. As additional activities to enhance the usability of historical
data are identified, they will be implemented as funds and resources permit.

A program has been initiated to document process knowledge and personal histories as they pertain
to waste disposal practices and hazardous material handling at specific facilities. This information is
used to determine which hazardous constituents may exist at specific locations or facilities throughout
the Reservation.

A method for performing quality assurance checks on measurement data has been developed and
is being implemented. These quality assurance checks establish comparability of sampling and analysis
methods and assesses detection limits, precision, and accuracy of analytical methods.

The transfer of environmental measurement data collected for permit compliance into the Oak Ridge
Environmental Information System has begun. Initial activities are focusing on transferring the most
current and quality assured data and all future data for several environmental media.
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A method for locating historical environmental measurement data prepared for other non-CERCLA,
purposes is being developed This method will be used by project managers and project technical teams
to find and locate any existing data that may be relevant to their projects. It is anticipated that this effort
will begin in FY 1996.

2.2.5 Technology Development

Technology development is driven by the need to reduce risk from contamination and to reduce the
cost of remedian'oa For example, if the future land use is restricted and the contaminants can be left in
place, then it is possible that technologies for groundwater isolation could be emphasized. If the future
land use is unrestricted, then exhumation technologies might be emphasized.

To develop technologies that reduce risk more effectively or reduce the cost of remediation, it is
necessary to know the end points of remediation so that the correct risk and cost drivers are understood.
Otherwise, inappropriate technologies may be developed.

A technology development program has been initiated to identify, develop, and demonstrate
technologies focused on the highest priority remediation needs for the ORR. An advisory committee
including appropriate public participants is involved in all phases of the program. The following are
objectives of the technology development program:

• Identify, develop, and demonstrate technologies to address the highest priority needs on the ORR.
This effort will include technologies for characterization, source control, retrieval, and treatment

• Prioritize on the basis of providing cost-efficient risk reduction.

• Coordinate efforts with the DOE Office of Technology Development, other DOE entities, and the
FFA project managers to leverage resources and ensure the highest technical quality.

• Coordinate with ongoing site remediation efforts to ensure continued harmony with strategic
planning and to accelerate selection and implementation of remedial actions.

• Communicate the availability of technologies and facilitate technology development to an
operational status in remediation projects on the Reservation and elsewhere.

2.2.6 Waste Management Facilities

During remediation and other ORR environmental restoration activities, wastes are generated that
must be managed. Depending upon the nature and quantity of waste, such wastes may be handled on site
within the remediation area, stored elsewhere on the Reservation or sent to an off-site location. In any
case, appropriate facilities must be available when needed or the remediation activities will be delayed.
The nature and quantity of waste to be generated and the subsequent type of waste management facilities
needed depends on the objective of the remedial action. The objective of the remedial action depends on
the anticipated future land use. Whether contaminants will be left in place, treated in place, exhumed and
stored, or exhumed and disposed of makes a tremendous difference in the type and capacity of waste
management facilities needed. Long-range planning for waste management facilities makes assumptions
concerning the objectives of remediation so that facilities will be available. The land use strategy for the
Reservation has identified areas where waste management is appropriate and these areas have been
designated for waste management use. Construction of new facilities and/or expansion of existing
facilities will provide the waste management capacity to accommodate future remediation needs. Large
remediation decisions allow a cost-effectiveness evaluation of various disposal options that should
optimize disposal costs.
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3. OAK RIDGE RESERVATION
CLEANUP STRATEGY

3.1 CONSIDERATIONS IN STRATEGY DEVELOPMENT

The ER Program has developed a cleanup strategy to overcome its current challenges and meet its
fundamental objectives in order to achieve its mission and vision. The following include factors that were
considered in developing the strategy:

• To implement the CERCLA process for the Reservation in its entirety and develop a comprehensive
list of those areas requiring and not requiring investigation or cleanup, the screening area
approach will be implemented.

• To ensure sensitivity to stakeholder preferences for the ORR land uses and to provide a consistent,
defensible approach to selecting cleanup objectives, land uses will be recommended to initially
define the conditions to be achieved for all ORR property after completion of necessary CERCLA
remedies.

• To streamline the CERCLA investigation and cleanup process, maximum use of existing
information will be made instead of conducting new investigations. Furthermore, emphasis is placed
on accomplishing site cleanup, and information gathering will be limited to that necessary to
indicate the risks posed by environmental contaminants and the actions needed to mitigate
unacceptable risks.

• To overcome cleanup limitations resulting from waste management technology and capacity
constraints, as well as from the lack of available remediation technology, emphasis will be placed
on setting cleanup objectives based on stakeholder preferred end points. With established cleanup
objectives, realistic waste management and technology development needs have been and will
continue to be developed and satisfied.

• To ensure that a logical approach to the CERCLA process is conducted on the Reservation, AOCs
will be grouped based on the characteristic watershed to support decision making. This approach
takes into account that most contaminant migration occurs in surface water and also accounts for
the cumulative effect of AOCs in a watershed.

3.2 PROGRAM ENDPOINTS

CERCLA cleanup is risk-based in nature and requires that an NPL site, in this case the ORR, be
remediated in a way that it does not pose an unacceptable risk to human health and the environment
Therefore, acceptable risk to human health and the environment must be defined so that the amount of
risk to be reduced through cleanup can be determined. Before acceptable risk and the corresponding
cleanup objectives can be defined, it is necessary to establish the end points of the ER Program.

These endpoints have been defined in terms of recommended land use-based human health and
ecological risk and environmental standards or applicable, relevant and appropriate requirements
(ARARs). The SMP identifies the land use recommendations upon which human health and ecological
risk assessments can be based and cleanup objectives determined. The project-specific risk-based
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endpoints and ARARs will be finalized during the decision making process by DOE, EPA, TDEC, and
the public (e.g., feasibility study, proposed plan, engineering evaluation/cost analysis, action memoranda,
and Records of Decision). Following is a discussion of the two endpoints to be used in cleanup decision
making.

3.2.1 Land Use Endpoint

Project scoping involves the use of defined remedial action objectives that are based in part on the
land uses selected for the project sites. To provide a consistent land use approach that accommodates
me needs of all stakeholders responsible for the remediation and reutilization of the ORR, a reservation-
wide strategy has been developed. The Common Ground process is a stakeholder-driven process to
determine preferred land use options for the Reservation, without consideration of current use/restriction,
so that cleanup operations will be based on the most likely and acceptable land uses. DOE utilized the
information gathered in the Common Ground process to recommend desired land uses for the ORR. The
land uses recommended by DOE as a result of the Common Ground process are being used for planning
land and facility use/reuse for the next 25 years. The 25-year period was chosen based on the realistic
land use planning in projecting long-term use of ORR areas and facilities. DOE will revise the land use
proposals on the Reservation regularly to reflect recommended changes and new information. The land
use recommendations form the basis for cleanups that are effective in terms of cost and risk management,
while taking into account the preferences of the stakeholders.

To date, the Common Ground process has identified the following land use categories as the most
preferred mix of uses for the Reservation:

• specialized industrial uses (including waste management and cleanup activities) that are compatible
with and contribute to ongoing and anticipated DOE missions;

• office and business uses that support other activities on the ORR;

• institutional uses (primarily educational) that are related to other ORR activities;

• recreational uses that are generally passive in nature (e.g., trails, wildlife observation, general open
space uses) and could be in specified areas that do not interfere with ongoing activities;

compatible and specialized forestry and agricultural research uses; and

• conservation areas that accommodate environmental research, habitat protection, and other

compatible uses.

Input from stakeholders in the Common Ground process determined a range of feasible and
stakeholder preferred land uses for the ORR. Their input concluded the following:

• The Reservation should be managed as a single property.

• Future uses should build on past and current technologies, skills, and facilities.

• Short-term uses (0-25 years) should be research, compatible industrial uses, and passive recreation.

• Long-term uses (26-100 years) should build on those activities taking place in the short-term.

• Agricultural and residential land uses are not appropriate on the Reservation.
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For the next 25 years, it is assumed for planning purposes that the ORR will be managed as a single
property by the U.S. government, specifically DOE. Therefore, the existing forms of institutional and
access controls will be maintained. Even though these controls will limit access and exposure of the
public to the contaminants on the Reservation, cleanup will be necessary to minimize the release of
contaminants and the spread of contaminants already released.

This SMP recommends overall CERCLA land uses (Fig.6) for the Reservation, which support
strategy development and remediation, including facility reuse. Project-specific feasibility studies will
initially evaluate cleanup alternatives for the overall land uses identified in the SMP and ultimately refine
these into specific subcategories of the overall land uses based on area and project conditions. These land
uses form the basis of the remediation objectives for the ER Program. Recommended land use categories
are presented in Table 1.

As described in Table 1, the installations on the Reservation are recommended to be used as
industrial areas for the next 25 years. Waste management areas are associated with these installations
and are recommended to be maintained as contaminated areas because of the nature of the wastes
disposed of and because of contamination. In addition, these waste management areas may be used as
sites for future waste management facilities to provide the capacity needed for planned environmental
cleanup activities. At the K-25 Site, ~50 acres of waste management areas exist. These areas, which were
used for subterranean disposal of classified material from the Gaseous Diffusion and Centrifuge
processes, will retain access controls appropriate for the classification levels of the materials buried
there. At ORNL, there are currently existing buried waste areas [Solid Waste Storage Area (SWSA) 3,
SWSA 4, SWSA 5, SWSA 6], and the Waste Area Grouping 7 pits and trenches area) defined as waste
management areas. At the Y-12 Plant, the Upper East Fork Poplar Creek, Bear Creek Valley, and
Chestnut Ridge areas include many waste management areas. Many of these areas are not currently being
evaluated under the CERCLA process since they are regulated under RCRA.

3.2.2 ARARs Endpoints

Remedial actions must comply with chemical-, action-, and location-specific ARARs as required
by CERCLA Sect. 121(d). These requirements may include identified cleanup levels for surface water
and/or groundwater; application of specified cleanup technologies and waste management techniques;
and other requirements depending on the AOC, contaminants of concern, and specific actions to be
taken. ARARs are based on technical requirements of regulatory programs other than CERCLA, such
as the Clean Air Act, Clean Water Act, RCRA, TSCA, and others. The development and application of
ARAR endpoints will be conducted for individual AOCs or Watersheds as appropriate. These
requirements will be developed and assessed as required by CERCLA in the RI/FS process.

3.3 PROBLEM IDENTIFICATION

Although the overall land use endpoints have been recommended in this SMP, it is important to
recognize that contamination problems exist that must be addressed through the CERCLA process
before many of the land uses can be realized, hi addition, by going through this CERCLA process, all
ARARs must be addressed as well.

At this time, the types of problems to be addressed on the ORR include contaminated groundwater,
contaminated surface water, contaminated soil and sediment, buried wastes, inactive liquid low-level
waste tanks, abandoned pipelines, abandoned injection and monitoring wells, impoundments, and
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Table 1. Recommended land use categories

Land use category Category description

Conservation areas These are areas that conserve existing natural features and habitats and
accommodate uses that are related and compatible with adjacent industrial uses.
Such uses include industrial buffer zones, specialized agriculture and forestry
research, environmental research, passive recreational uses, and environmental
education. These areas are presently relatively undisturbed—mostly forested
natural areas.

Industrial areas These are areas that include the existing plant and laboratory installations,
adjacent areas for expansion, and other areas for future initiatives. They are
primarily within the developed and built part of the Reservation but include
some locations that are in a relatively undisturbed state and were selected based
on their suitability for future industrial use.

Waste management areas These areas have contaminated materials that are planned to be contained and
controlled for the 25-year planning period.

contaminated buildings. In order to satisfy ARARs and reach the recommended land use endpoints,
investigation and cleanup, as necessary, must be accomplished to address these contamination problems.
Due to the complex nature of the ORR, as described in Sect. 2.2.1, DOE must have a cleanup approach
to ensure that these problems are dealt with and the end points can be achieved in the most efficient and
cost-effective manner.

3.4 APPROACH TO CLEANUP STRATEGY

The approach to implementing the ORR cleanup strategy must address the entire CERCLA process
from initial AOC identification through final remediation and site control. Simply stated, the strategy
of the ER Program is to accelerate the transition of an AOC from characterization to remediation by
making decisions at the watershed scale based on recommended land uses.

Although many, if not all, of the AOCs that pose an unacceptable risk have been identified and are
being addressed on the ORR, a mechanism to evaluate the entire reservation has not been established.
To remedy this, the ORR will be divided into screening areas for evaluation. This activity will serve two
purposes: (1) to ensure that all AOCs subject to CERCLA action on the Reservation will be identified
and (2) to decrease the portion (or "footprint") of the ORR that is subject to CERCLA. The evaluation
will consist of reviewing historical data and conducting limited site surveys. Portions of the Reservation
that are found not to require CERCLA action will be removed from future consideration under CERCLA
and be available for reutilization by DOE and/or interested stakeholders. Areas that are found to require
additional investigation and/or cleanup actions under CERCLA will be identified as AOCs and included
in the FFA for prioritization. Further discussion of screening area evaluations is provided Chap. 4 of this
document.

After AOCs have been identified, they will be grouped into watersheds as appropriate. The
watershed approach is an effective means of evaluating the effect of contaminants from one or more
AOC. This is because the bulk of contaminant transport on the ORR has been attributed to surface water
and/or shallow (<500 ft) groundwater systems. The watershed approach allows for the systematic
monitoring and evaluation of contaminant migration and sources through the use of integrated surface
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and groundwater monitoring systems instead of individual monitoring of each AOC. This integration
takes into account not only new data being developed but also historical monitoring data. By integrating
the monitoring of several AOCs, a better understanding of the impact of contamination can be gained,
and overall monitoring and investigation costs can be reduced. This approach allows for a better
appreciation of the impact and contribution to risk associated with larger areas. As a result, the
watershed approach can provide a rational means of prioritizing investigative and remedial efforts on
a smaller scale.

Watershed information is used to develop realistic remedial alternatives and controls to cleanup
AOCs within the watershed. Activities may include such actions as source removal, groundwater
controls, or institutional controls as appropriate. This approach has been used at the Y-12 Plant and is
being evaluated for application across die ORR. While this approach may be applicable for most areas
on the ORR, it is understood that some AOCs may not be grouped into a watershed due to location or
contamination, and will be dealt with individually in the CERCLA process.

Projects will be based on activities required to achieve the desired endpoint(s) at a specific AOC
or watershed. Prioritization of the projects shall be conducted using the ER Benefit Assessment Matrix
(ERBAM).

In determining the endpoints for an AOC or watershed, land use will play a critical role. The
recommended land use will be used to develop the most likely exposure scenarios in the Rl/FS process.
The land uses developed as a result of the Common Ground process equate to the Commerciaiyindustrial
and Recreational categories described in EPA Guidance (EPA 1989). Although selected land uses for
the Reservation have been limited, DOE will evaluate AOCs for additional types of land use scenarios
in determining relative risk during the Baseline Risk Assessment as part of the RI. These land uses
include recreational, industrial, residential, excavation, and agricultural uses on the Resersvation (Miller
et al. 1995). DOE procedures are being modified to incorporate human health and ecological risk
assessment requirements for the recommended land uses defined in Table 1. Although agricultural and
residential land uses are not considered desirable land use options, these types of land uses will be
evaluated for comparative purposes as a part of the RI process to clarify whether contaminants might
pose a risk to human health or the environment under any conditions.

After the remedial action objectives are identified in the feasibility study (FS) based on the level
of cleanup required to achieve the recommended land use(s) and comply with ARARs, specific
technologies and/or controls that will meet these objectives will be developed. Remedial actions and/or
technologies that can achieve these objectives then will be compared during the FS. The FS will assess
alternatives to achieve the remediation goals for the AOC or watershed based on the appropriate land
use(s) recommended in this plan. In most cases, a single land use will be considered appropriate; but in
cases where there are more than one potential appropriate land use, the FS will provide the information
needed to make the selectioa The FS will also take into account compliance with ARARS and ecological
risk to ensure that the chosen altemative(s) is protective of human health and the environment as
mandated by CERCLA.

In applying the recommended land uses developed as a result of the Common Ground process, DOE
recognizes that some sites may not be configured for reuse immediately after cleanup occurs. In this case,
site controls will be implemented to ensure that an AOC or watershed will not pose an unacceptable risk
to human health or the environment prior to final site configuration. For example, an area that is destined
for use as an industrial site may remain a forest area until development occurs. If the site is found to pose
an ecological risk, controls such as fencing and/or drainage control may be warranted. Each AOC or
watershed will be evaluated during the RI/FS process to ensure that actions taken will be protective until
the selected land use is achieved.
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4. OAK RIDGE RESERVATION
CLEANUP LIFECYCLE

The next step in the ORR cleanup approach (as illustrated in Fig. 3) is the cleanup lifecycle. The
term "lifecycle," as used in this plan, refers to the step-by-step progression of environmental restoration
activities from initial identification of areas with environmental concerns through final cleanup and use
of the area for its end use (see Fig. 7). The elements of the cleanup lifecycle are: (1) project
identification; (2) project definition; (3)prioritization; and (4) funding profile. Because the watershed
approach and land use recommendations have been developed recently, in some cases project
assumptions (i.e., scope, schedule) associated with existing and planned projects have not yet been
revised to reflect the approach and recommendations presented in this SMP. The assumptions are being
revised for consistency.

4.1 PROJECT IDENTIFICATION

A series of projects have been identified to characterize and remediate the Reservation. These
projects address all AOCs listed in the FFA.

The ER Program defines a project as all steps necessary to cleanup an area under the FFA (see
Fig. 8) and ensure effectiveness of any remedial action through operation and maintenance activities. For
example, a project could include an RI/FS, development of a proposed plan, establishment of a Record
of Decision (ROD), and remedial design/remedial action. Projects are developed by considering one or
more AOCs in the FFA for remediation. Frequently, more than one AOC is considered at a project level
because they are geographically located within the same watershed area. Also, multiple AOCs may be
cleaned up within different watersheds as a result of an operable unit (OU) designation.

A project will proceed as a removal or remedial project depending on where the project fits into the
remediation mechanism selection criteria (Table 2). These criteria were approved in the January 1993
FFA project manager meeting.

The original list of AOCs in the FFA were developed from the Reservation HSWA permit list
of SWMUs. During the implementation of the FFA, several new AOCs have been identified; some
of which are and some of which are not SWMUs by definition. However, they meet the criteria for
consideration under CERCLA. The current list of AOCs in the FFA is provided in Appendix A of this
plan. Within the FFA, these AOCs have been categorized as shown in Table 3.

AOCs can be identified in four ways: (1) during screening area evaluations; (2) during RIs, FSs,
preliminary assessment/site inspections (PA/SIs) (i.e, site evaluations), removal actions, or remedial
actions; (3) from information gathered during routine monitoring under other, non-CERCLA,
regulatory programs (e.g., Clean Water Act or RCRA); or (4) from information gathered concerning
historical releases or threats of releases from inactive facilities that were not previously known or
considered under CERCLA. These activities are discussed in more detail throughout the rest of this
chapter.
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-+• Project Can Be:

Emergency Removal Action *

"lime-Critical Removal Action*

Nontime-Critical Removal Action*

Remedial ActionMultiple AOCs may be
grouped into a single
project due to common
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and/or geography
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Table 2. Remediation mechanism selection criteria

Existing knowledge of site

Environmental complexity

Risk

Release or potential release

Further action required

Time to plan action

Time to implement action

Emergency
removal

NR'

NR*

High to extreme

Yes

Possibly

Immediately

Immediately

Time critical
removal

Sufficient or
adequate

Limited

High

Yes

Possibly

« 6 months

< 6 months

Nontime critical
removal

Sufficient or adequate

Limited

Moderate to high

Yes

Possibly

z. 6 months

» 6 months
(NR*)

Remedial action
(interim or final)

Insufficient or final

NR1

Low to high

Yes

Interim—yes
Final—no

NR*

NR1

*Not required
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Table 3. Areas of concentration categories

Category Criteria for AOC in category

Removal site evaluation areas The AOC meets criteria for evaluation to be considered under CERCLA
but insufficient information exists to determine if a removal or remedial
action is necessary

Remedial site evaluation areas Some historical information exists to determine that the area has a high
potential of being contaminated. However, sufficient information does
not exist, infonnation has not or cannot be assimilated, or FFA parties
have not yet agreed whether additional CERCLA actions are required

Characterization areas Sufficient infonnation exists and information has or can be assimilated and
FFA parties agree that additional CERCLA action is required

Operable units CERCLA actions have been defined in approved decision documents

4.1.1 Screening Area Evaluations

As stated in Sect HI.A. 10 of the FFA, one of the general purposes of the FFA is to "ensure that all
releases of hazardous substances, pollutants, or contaminants as defined by CERCLA and all releases
of hazardous wastes or hazardous constituents as defined by RCRA are addressed so as to achieve a
comprehensive remediation of the site." While many contaminated areas have been identified based on
a familiarity with historic operations on the Reservation and are addressed by ongoing and planned
projects, a comprehensive survey of the entire ORR for the purpose of identifying all potential AOCs
has not yet been performed.

To ensure that the entire ORR is addressed properly under CERCLA, the Reservation has been
geographically divided into screening areas using the Tennessee State Plane Coordinate System (Fig. 9).
These screening areas provide a basis for a methodical survey of the Reservation to identify other
potential AOCs. A review of available information (e.g., from records and employee interviews) and
limited site reconnaissance (e.g., walk-through surveys, aerial photograph studies) will be conducted to
identify areas where contamination may have occurred within each screening area or to confirm there is
no reason to believe contamination exists for each screening area or a combination of screening areas.
Upon completion of these efforts, all AOCs will be identified to the extent possible and the remainder
of each screening area will be dismissed from future consideration in the CERCLA process. In many
instances, information will be gathered to document that the area is not subject to CERCLA cleanup. For
example, there are many areas in which DOE has not conducted operations and site reconnaissance does
not indicate contamination. Consequently, these areas do not present a risk to human health or the
environment and will not be addressed under CERCLA. It is possible that operations were conducted
in some areas but available records indicate there were no releases to the environment. These findings
will be confirmed by site reconnaissance followed by a ROD for "No Action."

4.12 Identification of AOCs During the CERCLA Process

Typically atNPL sites additional AOCs are discovered while conducting CERCLA investigations
and response actions. This occurrence is most likely in areas where heavy industrial, research, and/or
waste disposal has occurred. When potential areas are discovered during CERCLA activities the areas
will be evaluated to determine whether CERCLA activities are required and, if necessary, incorporated
into the list of AOCs.
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4.1.3 Identification of AOCs Through Other Regulatory Programs

In the current regulatory environment, almost all activities associated with the management of
hazardous materials, hazardous wastes or solid wastes, require notification or other regulatory controls.
Often these requirements include environmental monitoring of groundwater and/or discharges to surface
water. These monitoring efforts, at times, identify contaminants from areas upgradient or upstream from
the unit or discharge being monitored. When this occurs, additional investigations are conducted to
determine contaminant sources that may identify new AOCs.

Regulated units such as those operating under RCRA and TSCA have specific closure/cleanup
requirements that must be met. In some cases cleanup or closure under these programs are technology-
based rather than risk-based. When this occurs at an NPL site it may cause the unit to be identified as
an AOC and the final action at the unit to be taken under CERCLA. To ensure that activities conducted
at a unit/AOC will also meet the requirements of CERCLA, an integrated action is taken. This approach
has been used on the Reservation to ensure that RCRA closures will also be consistent with CERCLA
remediation goals.

4.1.4 Other AOC Identification

As is the case with other government or industrial plants that have been in operation for several
decades, a multitude of different activities have taken place over time, requiring changes in materials,
process, equipment, and facilities. Government operations on the Reservation started more than 50 years
ago in the early 1940s. During this time, not only have physical changes occurred, but the work force has
also turned over several times. When these elements are combined with the general restriction of process
knowledge for security reasons, the result is that no individual or group of individuals have complete
information regarding all ORR past operations or all potential release areas. For these reasons, it is
expected that the ER Program will occasionally receive information that indicates that other releases have
or may have occurred from a variety of organizations or individuals. When potential release information
is received, the ER Program will evaluate the areas to determine whether CERCLA activities are required
and, if necessary, incorporate the areas into the list of AOCs.

4.2 DEFINITION OF PROJECTS

During the project definition stage of the process, the scope of each project is assumed based on
available information, and a schedule and cost estimate are prepared for the assumed scope. Remedial
decisions are not made at this time; remedial assumptions are made for planning purposes. The project
assumptions in the current planning documents (including current schedules) are not reflective of the
strategy discussed in this plan, as this is an iterative process. These schedules and assumptions will be
modified.

Project definition is an iterative process that involves identifying the environmental problems, the
potential solutions to these problems, the steps required to achieve the selected solution(s), and the
information needed to accomplish each step. To make this process useful, it must be performed based
on reasonable assumptions made at a specific time using available information. The process is iterative
because it must be reviewed/revised periodically to reflect new information. Once a project has been
identified and approved by FFA project managers, the project may be designated either a remedial or
removal process. The outcome of the project definition process is a set of activities (for which estimated
costs and schedules have been developed) that are required to resolve environmental problems associated
with each project to meet the endpoints (i.e., land use and ARARs).
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Project definition activities utilize data to determine the feasibility of applying potential solutions
for cleanup. This provides a basis for ranking solutions using risk and development of baselines to
establish realistic assumptions for cleanup. These assumptions include identified future land use,
utilization or development of alternative technologies, waste treatment/disposal options, and
methodologies for complying with regulatory requirements. As mentioned above, the assumptions in
current planning documents do not reflect the strategy (watershed approach) as discussed in mis plan.

Once all of the individual projects are defined, they can be combined into one list of projects that
comprises the current h'fecycle of the ER Program to cleanup the ORR. This project list is used in the
prioritization process. A list of the prioritized projects for the Reservation and the associated schedules
are provided in Appendix B. The estimated costs and schedules associated with the identified projects
are used in developing long-term forecasting of project implementation and resource needs. Specific
project descriptions and status of accomplishments on each project can be found in the FFA quarterly
reports located at the Information Resource Center.

By conducting project definition activities, DOE can effectively plan for project implementation
through identifying potential solutions early in the process. This requires interaction between DOE, FFA
project managers, regulatory agencies, and the public to ensure that realistic assumptions are applied in
the process and to provide an opportunity for comment and review of environmental restoration
activities.

4.3 PRIORITIZATION

Because of the large number of AOCs on the Reservation and the finite resources available to
address these areas, a method of prioritizing the projects based on risk has been implemented. In 1994,
the ER Program developed and implemented the Environmental Restoration Benefit Assessment Matrix
(ERBAM) (Dail, Nanstad, and White 1995) to aid in prioritization of its list of projects. The ERBAM
provides a framework for (1) organizing information about identified environmental problems,
(2) generating qualitative assessments of the long- and short-term risks posed by these environmental
problems, and (3) evaluating the benefits associated with projects designed to reduce those risks.
Prioritizatioa is conducted to rank (or score) projects on the basis of the overall risk-benefit value (e.g.,
risk reduction) they provide.

The ERBAM includes a set of impact categories and selection criteria. The impact criteria balance
the major objectives within the ER Program. These objectives are protection of public health, protection
of on-site workers, protection of the environment, reduction of off-site contamination, containment of
contamination, reduction of landlord and surveillance and maintenance costs, release of facilities and
land for public beneficial use, making prudent investment decisions, maintenance of the essential
infrastructure, and reduction of uncertainty through characterization.

To reduce the degree of bias inherent in a qualitative process, an objective decision-making body
(the ER Prioritization Board) responsible for prioritization of work packages has been established. The
ER Prioritization Board, comprised of senior DOE and Energy Systems ER Program managers and
representatives from regulatory agencies, scores the projects and determines the final prioritization of
the list of projects. This becomes the prioritization list (Appendix B). The projects are prioritized based
on human health protection, environmental protection, site worker protection, stakeholder preference,
mission, and cost effectiveness. These criteria are consistent with the strategic priorities described in
Sect 2.1. The ER Program risk-based prioritization methodology is utilized on at least an annual basis
to support the development of ER Program budget requests.
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4.4 FUNDING PROFILE

The funding profile presents a list of projects in order of priority (using the prioritization score)
with the available/assumed funding for each year. Project elements, including project scope, cost
estimate, schedule, and funding are provided through completion of the projects. As mentioned in
Sect. 4.3, project schedules have been developed (Appendix B) for the OREL projects.

As the cleanup strategy is an iterative process, these project schedules do not necessarily reflect the
strategy discussed in this plan and will be modified as appropriate in the future. Since continuity is
critical in completing the cleanup of the Reservation, these project start dates have been calculated based
on available funding and completion of projects already begun. These schedules assume levelized (the
same) funding after FY 1995.

To achieve continuity in the ER Program, the funding profile is designed to complete a project
before starting a new one. Sometimes, there is management discretion based on technical needs to stop
or change the scope or schedule of a project that has already commenced in order to fund a project of
higher priority. The exercise of developing a funding profile each year produces the "funding line" for
each fiscal year for the ER Program. Funding changes and resulting changes to project schedules are
communicated with the FFA project managers for approval. Those approved changes are captured in
approved modifications to the FFA Appendix E milestone list.
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5. PROJECT IMPLEMENTATION

DOE is responsible for cleaning up the Reservation by following the CERCLA process, while also
adapting this process to specific ORR conditions. Sect. HI. A. 1. of the FFA requires that DOE assess the
impacts of ORR areas on human health and the environment. To fulfill this requirement, AOCs must be
identified and evaluated to determine whether CERCLA response activities are needed. To conduct the
evaluations, information about the area and potential contaminants must be collected and reviewed.
Assessments are performed according to established methodologies and are used to determine whether
(1) sites should be addressed under the CERCLA program, (2) removal actions are required to address
site conditions, and/or (3) site conditions warrant comprehensive study and possible remedial response.
To provide a centralized approach for the CERCLA activities on the Reservation, a specific site
evaluation approach has been established (see Fig. 10).

Appropriate response actions are implemented based on information gathered from site evaluation
efforts. The documentation requirements for each CERCLA response action on the ORR are presented
in Table 4.

The implementation process discussed in the section is reflected in the project schedules and
deliverables identified in Appendix B.

5.1 REMOVAL ACTION PROCESS

One of the mandates for CERCLA implementation on the ORR is to identify and conduct early
response actions focused on key areas to minimize additional environmental contamination and
contaminant release/transport to surface and local groundwater. Early response actions can be taken
under the CERCLA process as time critical removal actions, and nontime critical removal actions. These
actions may then be linked with additional investigation or cleanup actions, as needed, to fully protect
human health and the environment. It is important to understand that removal actions may be taken at
any time in the CERCLA process and are not limited to initial response activities taken shortly after
discovery of an AOC.

Time critical removal actions are activities conducted to mitigate an immediate risk or concern.
These actions are taken in a short period of time (usually less than 6 months to project implementation)
and are limited in scope to address only immediate concerns.

Nontime critical removal actions are activities designed to remedy sites or conditions that are
limited in scope or may not be addressed by a time critical removal action. Examples of a nontime critical
removal action include (1) removal of contaminated soil to remediate an area where full investigation
in the form of an RI/FS is not needed, and (2) removal of a source releasing into the environment which
is physically easy to remove. The process for conducting removal actions includes preparation of an
engineering evaluation and cost analysis to scope the activities; an action memorandum outlining the
activities and the rationale for taking the action; and a removal action report that describes the activities
conducted and the condition of the site after the action was taken and any recommendations for
additional activities required at the area.
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Fig. 10. Oak Ridge Reservation site evaluation process.
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Table 4. Oak Ridge Reservation Federal Facility Agreement document requirements

Discovery/notification

Preliminary assessment

No further investigation

Site Inspection Work Plan

Removal Site Evaluation
Report

Remedial Site Evaluation
Report

Remedial Investigation Work
Plan

Remedial Investigation Report

Feasibility Study (FS)

Engineering Evaluation/Cost
Analysis

Proposed Plan

Action Memorandum (AM)

Record of Decision (ROD)

Remedial Design Work Plan

Remedial Design Report

Removal Work Plan

Remedial Action Work Plan

Removal Action Report

Remedial Action Report

Emergency
removal action

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Time critical
removal action

Yes

Yes

Yes

Maybe

Yes

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

Nontime critical
removal action

Yes

Yes

Yes

Maybe

Yes

No

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

Remedial
action

Yes

Yes

Yes

Maybe

No

Maybe

Maybed

Maybe*

Yesc

No

Yes

No

Yes

Maybe

Maybe

No

Yes

No

Yes
'Includes screening risk assessment
""Includes baseline risk assessment
'Includes risk assessment (screening-level maximum) if no RI (i.e., no RI work plan or RI report)
'May be combined with other documents as one deliverable (e.g., RI work plan, RI report, and FS as an RI/FS)

All newly identified AOCs not currently in Appendix A and buildings (e.g., transition programs)
not yet transitioned into the ER Program undergo a Removal Site Evaluation on the Reservation. This
evaluation is used to determine whether an area is subject to CERCLA and whether the area exhibits a
risk or concern that requires that a removal action be conducted. The outcome of this evaluation may
include conducting a removal action, conducting a remedial site evaluation, conducting an RI, or
determining that "No Further Investigation" is warranted.
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5.2 REMEDIAL ACTION PROCESS

The implementation of the remedial action process on the ORR follows the steps outlined below
and is graphically depicted in Fig. 11. Conditions may warrant the performance of a removal action at
any time during this process. The following are the remedial action phases that help plan and manage
the activities executed to achieve cleanup actions. These activities support the comprehensive and
coordinated strategy that guides the implementation of remedial actions on the Reservation.

5.2.1 RA Step 1

A Remedial Site Evaluation will be conducted at sites where releases may require CERCLA
response actions. The purpose of this evaluation of historical and current documented knowledge is to
determine whether additional investigation is required to establish appropriate remedial response. The
possible outcomes of this evaluation include: (1) No Further Investigation—either no actual release has
occurred, or a release has occurred but does not pose a significant threat requiring action or (2) a release
has occurred and further study is needed (RI/FS).

If it is determined that no further investigation is warranted based on the information available to
the parties, this decision is documented with the "No Further Investigation" form. Copies of this
information and the signed approval form are then placed in the Administrative Record located at the
Information Resource Center, and the site is designated as a "No Further Investigation" site in the FFA.

5.2.2 RA Step 2

Conduct data quality objective scoping workshops for each potential remediation project. The
purposes of the scoping workshops are to: (1) review available historical information and existing data
on the characterization area, (2) identify the potential contamination problems and associated potential
risks to human health and the environment for the characterization area, (3) identify the likely
remediation alternatives, and (4) reach agreement on the need for additional data and the DQOs for
decisions on remedial action for the characterization area.

RI activities are initiated with a scoping workshop to (1) establish the quality and quantity of data
required for clearly linking the data collection efforts with decisions required for problem resolution early
in the RI work plan development phase for the characterization area and (2) provide a framework for
managing uncertainty and facilitating decision making throughout the environmental restoration process
for the characterization area. The RI/FS scoping process is the basic planning process for establishing
the DQOs for the RI/FS phase described in CERCLA.

The 2- to 5-day data quality objective scoping workshop for the characterization area include the
following:

• assessing existing data to develop a conceptual site model;

• identifying preliminary remedial action objectives and the likely response actions;

• determining the type of decisions to be made and the type, quantity, and quality of data needed to
support those decisions (defining DQOs);

• identifying the need and schedule of treatability studies;
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Fig. 11. Oak Ridge Reservation remedial action process.
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• designing the data collection program (sampling approaches and analytical methods); and

• defining the RI and FS tasks.

In addition, the scoping workshop will be used as the forum for additional review of the current and
potential future land use designation(s) for the site/area under consideration. This review must be made
because the exposure scenarios that will be evaluated in the baseline risk assessment will influence the
quality and quantity of samples to be gathered as part of the RI. Since future land use will significantly
influence the objectives of any remedial responses conducted for each site/area, the review must also
confirm the general feasibility of achieving the anticipated land use. Following the scoping activities
described above, tasks to be conducted in the RI/FS are identified and documented in a RI/FS work plan.

The sampling and analysis plan incorporated in the RI work plan will provide the scope of the
characterization work to be performed to address any data gaps identified during scoping activities. Field
work will be initiated once approval of the RI work plan document has been received from the regulators.

5.2 3 RA Step 3

Conduct RI/FSs for areas to provide the information needed to formulate and implement approaches
resulting in RODs for either interim or final remedial solutions.

RI activities for a site/area will be carried out and documented according to the protocols outlined
in the approved RI/FS work plan. Another meeting will be conducted with the regulators after completion
of field sampling, analytical work, and baseline risk assessment but prior to completion of the RI report

for a site/area. The purposes of the status meeting will be to determine if modifications to the area
boundaries are needed and if characterization has been completed. At this point in the process, it may
be determined that some or all of the sites/areas require: (1) further characterization, (2) interim remedial
action, (3) removal action, or (4) final remedial action activities.

The RI report contains not only a summary of the activities that were undertaken during the RI field
work but also a detailed description of the current environmental conditions including:

• the contaminants detected,

• the fate and transport potential of those contaminants,

• a comparison of the data generated with the project DQOs,

• the baseline risk assessment, and

• any data gaps that were identified.

Finally, areas will be studied only to the extent necessary to support selection of an alternative that
would be protective of both human health and the environment, based on remedial action objectives.

The FS identifies the objective(s) of the remedial actions to be taken. Through an evaluation of
technologies and preliminary alternatives, a final list of alternatives that are protective of human health
and the environment is developed. An evaluation of their cost-effectiveness and impacts is performed
and documented in the FS.

Every effort has been made to streamline the RI/FS process on the ORR. To the extent possible,
available historical data is used to limit additional field work. Potential remedies that are clearly
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impractical or that cannot achieve an appropriate land use are eliminated during scoping workshops to
produce a more focused and efficient RI/FS. Sampling and analysis plans are written to allow field team
leaders to expand or reduce the scope of sample collection efforts based on observations and
measurements made in the field. Use of field analyses and mobile laboratories are maximized to reduce
the number of samples sent to fixed laboratories and the associated delays in obtaining results.

5.2.4 RA Step 4

Formal remedy selection is initiated when DOE submits the proposed plan identifying the best
alternatives for regulatory review. Once the proposed plan has been approved by the regulators, the
formal public review period is announced in the local newspapers. All public review and comment
periods and other details of the remedy selection process follow guidance from the National Contingency
Plan, EPA, and tins Public Involvement Plan (DOE 1995). The altemative(s) selected for the remediation
of the site/area, the responsiveness summary, the significant comments generated by members of the
public, and the responses to those concerns are documented in the ROD, which is also submitted to the
regulators for review as a primary document The ROD contains base actions to address probable
conditions, monitoring to assess effectiveness and identify durations, and, as appropriate, contingent
actions to be implemented in the event of significant deviations. Remedy selection is complete when the
ROD is signed by each of the parties.

5.2.5 RA Step 5

When a remedial alternative for an AOC or watershed is chosen and the ROD is signed, the chosen
alternative is designated as an OU. Conduct remediation to achieve the risk reduction commensurate with
anticipated land use in compliance with environmental regulations.

Post-ROD activities include the design, construction, and monitoring phases required when the
ROD requires further action for the OU. Following final selection of the remedial actions, the remedial
design and remedial action work plans for the selected remedial actions, including appropriate timetables
and deadlines, will be submitted to the FFA project managers for review. The design work will be
streamlined to the extent possible to meet the CERCLA requirement to commence substantial continuous
physical remediation within 15 months of issuance of an approved ROD. The regulators will be closely
involved in the design work to ensure timely approval of the design and remedial action work plan. The
remedial action work plan will address the operation and maintenance of the area during the construction
phase.

5.2.6 RA Step 6

Conduct monitoring at key locations to track the effectiveness of interim and final remedial actions,
evaluate the need for contingent actions, and identify remaining or new AOCs. Conduct additional
actions, as needed, prior to final remediation or as contingencies following final actions.

At the completion of the construction phase, a proposed monitoring plan and schedule will be
submitted to the regulators as part of the remedial action report, if the remediation selected warrants
continued oversight CERCLA requires periodic reviews, at least every 5 years, at units where remedial
action leaves hazardous substances, pollutants, or contaminants in place. This means that whenever a
remedy is selected that assumes limited land use or relies on institutional controls to ensure attainment
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of protective exposure levels, a review will be conducted. In addition to the 5-year reviews required by
statute, the ROD may specify more frequent or specific reviews of the remedy selected, such as
assessments of remedial technologies that might not have been available at the time the decision was
made.
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Facility Agreement (FFA).

The projects are presented in
' order according to the

Environmental Restoration
Benefit Assessment Matrix.
The AOCs have been taken

from the proposed revision of
the FFA. Appendix C. AOCs

denoted as "No Further
Action" or "Remedial Action

Complete" in the FFA.
Appendix C. are not included
in this appendix. Appendix A

will be modified along with
revisions of the

prioritization list.
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Appendix A. Abbreviations
AHF Alpha Handling Facility

ARE Aircraft Reactor Experiment

CPDF Centrifuge Plant Demonstration Facility

DARA disposal area remedial action

D&D decontamination and decommissioning

FCAP Facilities Capability Assurance Program

FPDL Fission Product Development Laboratory

FPPP Fission Product Pilot Plant

FS feasibility study

HEU highly enriched uranium

HF Hydrogen Fluoride

HFIR High Flux Isotope Reactor

HRE Homogeneous Reactor Experiment

LEFPC Lower East Fork Poplar Creek

LITR Low Intensity Test Reactor

LLLW liquid low-level waste

MRF Metal Recovery Facility

MSRE Molten Salt Reactor Experiment

OHF Old Hydrofracture Facility

ORNL Oak Ridge National Laboratory

ORRR Oak Ridge Research Reactor

POG Process Off-Gas

PWSB Process Waste Sludge Basin

RI remedial investigation

ROD Record of Decision

SWMU solid waste management unit

SWSA Solid Waste Storage Area

TRU Transuranium

UEFPC Upper East Fork Poplar Creek

UST underground storage tank

VDRIF Variable Dose Rate Irradiation Facility

WAG waste area grouping

WEF Waste Evaporator Facility

WOC White Oak Creek

WWTE Wastewater Treatment Facility
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Appendix A. Oak Ridge Reservation areas of concern

' Project Areas of concern

Reduction of Mercury in Plant Effluents Mercury-Contaminated Areas
Upper East Fork Poplar Creek
Lower East Fork Poplar Creek*

OKNL WAG 1 North & South Tank Farms Inactive LLLW Collection/Storage Tank W-1
Inactive LLLW Collection/Storage Tank W-2
Inactive LLLW Collection/Storage Tank W-3
Inactive LLLW Collection/Storage Tank W-4
Inactive LLLW Collection/Storage Tank W-5
Inactive LLLW Collection/Storage Tank W-6
Inactive LLLW Collection/Storage Tank W-7
Inactive LLLW Collection/Storage Tank W-8
Inactive LLLW Collection/Storage Tank W-9
Inactive LLLW Collection/Storage Tank W-10
Inactive LLLW Collection/Storage Tank W-11
Inactive LLLW Collection/Storage Tank W-13
Inactive LLLW Collection/Storage Tank W-14
Inactive LLLW Collection/Storage Tank W-15
Inactive LLLW Collection/Storage Tank W-1 A
Inactive LLLW Collection/Storage Tank TH-4

Lower East Fork Poplar Creek
LEFPC (Borrow Area)
LEFPC (Disposal Unit Tank)
LEFPC (Removal Site)

Lower East Fork Poplar Creek1

White Oak Creek (WOC) Watershed FS/ROD White Oak Creek

ORNL WAG 1 Surface Impoundments Waste Holding Basin (3513)
Equalization Basin (3524)
Process Waste Pond (3539)
Process Waste Pond (3540)

Upper East Fork Poplar Creek Beta-4 Security Pits
S-2 Site
Coal Pile Trench
Ravine Disposal Site
BIdg 9418-3 Uranium Vault
Bldg 9401-1 Old Steam Plant
Bldg 9766 Be-Contaminated Ducts
ACNDrum Yard
Bldg 9409-5 Storage Facility
Salvage Yard Oil Storage
Salvage Yard Drum Deheader
Garage Underground Storage Tank
Salvage Yard Oil/Solvent Drum Storage Area
Old Steam Plant Area, Bldg 9401-1
Interim Drum Yard
Salvage Yard Scrap Metal Storage Area
Third Street Soil Pile
Bldg 81-10 Area
Roofing Waste Pile
Cooing Tower Basin 9409-3
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Appendix A (continued)

Project Areas of concern

Upper East Fork Poplar Creek
(continued)

Mercury Contaminated Areas
Bldg 9201-2 Transformer and Capacitor Storage Area
Mercury Contaminated Gully Soil Pile
Bldg 9201-5 Tank 0074-U
Tank2063-U
Bldg 9766 Tank 2064-U
Tank2105-U
Tank2116-U
Bldg. 9204-4 Tank and Transfer Station Tank
Bldg. 9204-4 Tank
Bldg. 9206 Underground Tank
Bldg. 9201-5 NE Yard
Bldg. 9202 East Pad
Bldg. 9204-2 West Yard
Bldg. 9215 West Pad
Bldg. 9401-3 East Yard
Bldg. 9404-11 West Yard
Bldg. 9620-2 West Yard
Bldg. 9712 NE Yard
Bldg. 9720-3 North Yard
Bldg. 9720-6 North Polytank Station
Bldg. 9720-13 West Yard
Laundry Sump
Bldg. 9744 North Dock
Bldg. 9206 SID 30/31 Polytank Station
Rust Construction Garage Area
Tank2077-U
Tank2089-U
Tank2090-U
Tank2091-U
Tank2092-U
Tank2284-U
Upper East Fork Poplar Creek
Prenco Incinerator
Waste Machine Coolant Biodegradation Facility
New Hope Pond
Development Incinerator

ORNLMSRED&D
Reactive Gas Removal
Uranium Deposit Removal
Fuel Salt

MSRE Supply Air Filter House (7514)
MSRE Diesel Generator House (7555)
MSRE Reactor Building [Main Reactor, Reactor Cells,

Radiator Stack, Blower House, and Vent House (7503)]
MSRE [Blowers and] Stack (7512)
MSRE Filter Pit [Off-Gas Filter House (7511)]
MSRE Office Building (7509)

Clinch River/Poplar Creek Clinch River

ORNLWAG2RI White Oak Lake and Embayment
WOC and Tributaries

K-1007 K-1007-P1 Holding Pond

K-1070-A Contaminated Burial Ground Focused RMFS K-1070-A Old Contaminated Burial Ground
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Appendix A (continued)

Project Areas of concern

ORNL WAG 10 Hydrofracture Wells & Grout Sheets OHF Injection Well (7852)
New Hydro&acture Facility (NHF) Injection Well (7860)
Hydrofracture Experimental Site 1 (HF-S1)
Hydrofracture Experimental Site 2 (HF-S2)
Hydrofracture Experimental Site 3
Hydrofracture Experimental Site 4
Grout Sheets

Cooling Tower Demolition K-862 (K-31 Recirculating Water)
Pumphouse

K-861 Cooling Tower Basin
K-892 Water Treatment Plant (Pumphouse Area)
K-892-H Cooling Tower Basin
K-892-G Cooling Tower Basin
K-892-J Cooling Tower Basin
K-892 Pumphouse Area
K-896 Recycle Blowdown Facility
K-896-AC!arifierTank
K-896-BClarifierTank
K-1004 N Cooling Tower

K-1131/K-1410 Area Demolition K-1131 Neutralization Pile
K-l 131 Feed and Tails Facility
K-1410 Neutralization Pit
K-1410 Plating Facility
K-1031-A Building (K-1031 Power and Utilities Storage
Facility)

GW Treatment Facility Lithium Upgrades Bear Creek Burial Grounds*

ORNL D&D Routine S&M Graphite Reactor Building (300)[ORG]
Fan House 3003 [ORG]
Filter House 3002 [ORG]
Stack 3018 [ORG]
Low Intensity Test Reactor (3005) [UTR]
LTTR Air Cooler (3077) [Water-to-Air Heat Exchanger]
Oak Ridge Research Reactor 93042) [ORR-Main

Building, Facility, and Offices (includes ORR 20,000
Gal., Above-Ground Demineralized Water Holding
Tank(3075A)
ORR 20,000 Gal., Above-Ground Demineralized
Water Holding Tank (3075B)
ORR Neutron Spectrometer Station (Neutron Flight
Tube Bldg. (3083)
ORR Primary Pumphouse (3085)
ORR Pool Cooling Tower (#1) (3086)
ORR A/C Cooling Tower (3089)
ORR Heat Exchanger Pit (3102)
ORR Main Cooling Tower (3103)
ORR 25-meter Target House (flight Tube Bldg.)
(3107)
ORR Process Of&Gas (POG) Filter Pit Off- Gas
Filter (3109)
ORR Normal Off-Gas (NOG) Filter Pit Charcoal
Filter (3126)
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Appendix A (continued)

Project Areasof concern

ORNL D&D Routine S&M
(continued)

ORR Cell Vent Filters (3139)
ORR 10,000-gal Decay Tank and Piping (3042))]

Oak Ridge Research Reactor [ORR Trane
Water-to-Air] Heat Exchanger (3087)
FPDL Inactive Cells [Cells 4 ,5 ,6 ,7 and Service Tunnel
(35179)]
High [Radiation] Level Chemical Development Lab
(4507)
High-Level Chemical Development Lab

Filter Pit (4556)
Shielded Transfer Tank (ST1) (7818 Shed)
Shielded Transfer Tank (ST2) (7818 Shed)
Shielded Transfer Tank (ST3) (7818 Shed)
Shielded Transfer Tank (ST4) (7818 Shed)
Shielded Transfer Tank (ST5) (7818 Shed)

Chestnut Ridge - FCAP RKFS/ROD Filled Coal Ash Pond/Upper McCoy Branch

Powerhouse Area Demolition K-1092 Diked Area
K-735 Storage Building
K-700 Powerhouse Area
K-709 Switchyard
K-862 Pump House

Bear Creek
Boneyard/Bumyard (Bear Creek)
Burial Ground 1 (Bear Creek)
Burial Ground 2 (Bear Creek)

Bear Creek Burial Grounds*
Hazardous Chemical Disposal

Area-Boneyard-Burnyard
Sanitary Landfill I
Rust Spoil Area
Contaminated Construction Spoil Pile
Groundwater Surface Water, Creek Sediment

and Flood Plain
Ponds
Oil Retention Pond No. 1
Oil Retention Pond No. 2
Oil Landfarm
Oil Landfarm Soil Contamination Pad
DARA Solids Storage Facilities
S-3 Treatment Facility

ORNL Tank Content Removal Inactive LLLW Collection Tank WC-14

ORNL WAG 1 WOC Floodplain
Soils/Sediments

WAG 1 White Oak Creek (WOC) Eoodplain, Soils, and
Sediments
WAG 1 Groundwater (Storm Flow)

ORNL WAG 4 Remediation SWSA4(7800)
LLW Line North of Lagoon Road (7800)

ORNL WAG OHF Tanks Area Inactive OHF Waste Storage Tank T-l
Inactive OHF Waste Storage Tank T-2
Inactive OHF Waste Storage Tank T-3
Inactive OHF Waste Storage Tank T-4
Inactive OHF Waste Storage Tank T-9
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Appendix A (continued)

Project Areas of concern

Y-12 Building 9201-4 D&D Bldg .9201-4
Bldg. 9201-2 Cyclotron Pit
Bldg. 9201-3 [Oil] Storage Tank
Bldg. 9201-3 Coolant Salt Technology Facility
Bldg. 9201-3 [Molten Salt] Corrosion Loop 1201-3

Bldg. 9201-1 Contaminated Attic Area
Bldg. 9201-1 Contaminated East End Basement
Bldg. 9204-3 Radioisotope Processing Facility Beta

Cubicle
Bldg. 9204-3 Radioisotope Processing Facility Curium

GBox
Bldg. 9204-3 Plutonium Processing Facility
Bldg. 9419-1 Decontamination Facility Building

K-1070 K-1070 C/D Classified Burial Ground*
K-1070 Pits
K-1070 Concrete Pad
K-1070-D1.D2, and D3 Storage Dikes

K-901 Pond K-901-A Holding Pond

ORNL Homogeneous Reactor Experiment D&D HRE Waste Evaporator (7502)
HRE Waste Evaporator Loading Pit (7558)
HRE Cooling Tower (7554)
HRE Reactor Building [including Stack and Charcoal

Pit] (7500)
HRE Absorber Beds (7557)
HRE Charcoal Absorber Valve Pit (7559)

ORNL WAG 5 LLLW Lines and Leak Sites-[01d Hydrofracture
Facility] OHF, Release of Grout

LLLW Lines and Leak Sites-OHF Contaminated Soil
[Bldg. 7852 Hydrofracture Injection Area]

OHF Pond [(7852A)]
O Valve Box to OHF
Process Waste Sludge Basin [(PWSB)] (7835)
SWSA 5 South (Trenches, Undefined Area,

Dump, Auger Holes) [(7802)]
Old Landfill (NE Edge of SWSA 5)
Inactive LLLW Tank T-14
Drainage 1,2 in WAG 5
PWSB Pipeline from PWSB to Process Waste

Treatment-Plant

ORNL WAG 7 Remediation
WAG 7 Treatability Study

Homogeneous Reactor Experiment (HRE)
Fuel Wells (7809)

Hydrofracture Experimental Site 1, Soil
Contamination (HF-S1 A)

LLLW Lines and Leak Sites-Gauging
Station NW of Bldg 7852

LLLW Lines and Leak Sites-Pit 6 SE
(Leak Site 1)

LLLW Lines and Leak Sites-End of
Trench 7 Access Road (Leak Site 2)
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Appendix A (continued)

Project Areas of concern

OKNL WAG 7 Remediation
WAG 7 Treatability Study
(continued)

LLLW Lines and Leak Site-Line Between
Pit 3 (7807) and Trench 6 (7810)

LLLW Lines and Leak Sites-Leak at
Valve Pit North at Trench 7 (7818)

Leak in Transfer Line from Decon
Facility (7819) to Pit 1 (7805)

Pit 1 (7805)
Pit 2 (7806)
Pit 3 (7807)
Pit4 (7808)
Trench 5 (7809)
Trench 6 (7810)
Trench 7 (7818)
Septic Tank-Bldg 7819
Equipment Storage Area (7841)
Shielded Transfer Tank (ST1X7818 Shed)
Shielded Transfer Tank (ST2X7818 Shed)
Shielded Transfer Tank (ST3X7818 Shed)
Shielded Transfer Tank (ST4X7818 Shed)
Shielded Transfer Tank (ST5X7818 Shed)

K-25 HEU Process Facilities D&D K-25 Process Building
K-27 Process Building
K-801 Sample Station
K-801-A Water Treatment Facility
K-801-AA Valve Vault .
K-801-B Water Treatment Clarifier Tank
K-801-BB Valve Vault

K-725 Beryllium Building Removal K-725 Beryllium Building

ORNL Fission Product Pilot Plant (FPPP) Demolition Fission Product Pilot Plant (3515) [FPPP]

ORNL WAG 8 Impoundments High Flux Isotope Reactor (HFIR>Transuranium
(TRU) Processing Plant Waste Collection Basin
(7905)

HFIR-TRU Waste Collection Basin (7906)
HFIR-TRU Waste Collection Basin (7907)
HFIR-TRU Waste Collection Basin (7908)

K-1070-C/D,SW31Seep K-1070 C/D Classified Burial Ground*

Watts Bar Reservoir Lower Watts Bar Reservoir

CR-Security Pits Chestnut Ridge Security Pits

ORNL WAG 1 Contaminated Soils Mercury Contaminated Soil (3503)
Mercury Contaminated Soil (3592)
Mercury Contaminated Soil (4501)
Mercury Contaminated Soil (4508)
Low Level Liquid Waste (LLLW) Lines and Leak

Sites-South of Building 3020
LLLW Lines and Leak Sites-East of Building 3020

Stack
LLLW Lines and Leak Sites-West of Building 3082
LLLW Lines and Leak Sites-North of Building 3019
LLLW Lines and Leak Sites-SW Corner of

Building 3019
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Appendix A (continued)

Project Areas of concern

ORNL WAG 1 Contaminated Soils
(continued)

LLLW Lines and Leak Sites-Between Tanks W-5
andWC-19

LLLW Lines and Leak Sites-Underneath Building 3047
LLLW Lines and Leak Sites-General Isotopes Area

(3037,3038,3034)
LLLW Lines and Leak Sites-Building 3092 Area
LLLW Lines and Leak Sites-Undemeath Building 3026
LLLW Lines and Leak Sites-Between Tanks WC-1 and

W-5
LLLW Lines and Leak Sites-Oak Ridge Research

Reactor (ORRR) Water Line (Building 3085)
LLLW Lines and Leak Sites-Building 3028
LLLW Lines and Leak Site -East of Building 2531
LLLW Lines and Leak Site -Underneath Building 3515
LLLW Lines and Leak Site -Building 3525 to a Sump
LLLW Lines and Leak Site -Underneath Building 3550
LLLW Lines and Leak Site -Sewer Near Building 3500
LLLW Lines and Leak Site -Abandoned Line, Central

Avenue Area
LLLW Lines and Leak Site -Building 4508, North
LLLW Lines and Leak Site -Building 3518, West
LLLW Lines and Leak Site -NW of Solid Waste

Storage Area (SWSA) 1
LLLW Lines and Leak Site -Building 3503, Ground

Contamination
Contaminated Surfaces & Soil From 1959 Explosion in

Building 3019 Cell
Contamination at Base of 3019 Stack
ORR Decay Tank Rupture Site (3087)
Decommissioned Waste Holding Basin (3512)
Transfer Canal and Dissolver Pit (3505)
3001 Storage Canal (OGR)
ORNL Graphite Reactor (OGR) Storage Canal
Contaminated Soil [Overflow] (3001/3019)
Low Intensity Test Reactor (LITR) Ponds (3085W)
Fission Product Pilot Plant (EPPP) Contaminated Soil
Ession Product Development Laboratory (FPDL) Filter
Pit (3517)
FPDL LLLW Transfer Line
High [Radiation] Level Chemical Development Lab
(4507)
Kgh-Level Chemical Development Lab Filter Pit (4556)

ORNL WAG 1 Underground Piping Storm Drain

K-1413 Building RA/D&D

K-25 Site Cylinder Yards Cleanup

ORNL Waste Evaporator Facility Demolition

Underground Exhaust Ducts 3001-3003

K-1413 Treatment Tanks
K-1413 Process Lines
K-1413 Building (Laboratory Engineering)

K-1066-B Cylinder Storage Yard, Northeast K-1423
K-1066-E Cylinder Storage Yard.North K-832
K-1066-J Cylinder Storage Yard, North K-25
K-1066-K Cylinder Storage Yard, WestK-33

Waste Evaporator Facility (WEF) (3506)
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Appendix A (continued)

Project Areas of -concern

K-1401 K-1401 Acid Line
K-1401 Degreasers
K-1423 Grease Burial
K-1401-N Converter Re-tubing Area (Northeast)*
K-1401-NB Basement (Northwest)'

K-1420 Area Cleanup K-1420 Contaminated Drum Storage
K-1420 Oil Storage
K-1420 Mercury Recovery Room
K-1420 Process Lines
K-1420 Oil Decontamination Facility
K-1420 Decontamination Facility
K-1420-B Flammable Liquid Storage
K-1420-C Gas Cylinder Storage
K-1420-D Valve Sprinkler House
K-1421 Incinerator [Low Level Waste Incinerator]
K-1422 Storage House

K-25 Study Areas K-300UST
K-300-C Coolant Storage Area
K-300-C-1 Coolant Unloading Building
K-300-C-2 Coolant Pump Building
K-300-C-3 Coolant Drying System
K-1027 Service Station
K-1044 Heavy Equipment Repair Shop
K-1047 Motor Pool Repair Shop
K-1050 Wash, Grease, and Paint Shop
K-1055 Gasoline/Diesel Station
K-1070-F Construction Spoil Area
K-1085 Old Firehouse Burn Area
K-1098-C Asphalt Plant
K-1099 Blair Quarry
K-1236 Paint Shop
S-21 Happy Valley Service Station
T-17 Light Equipment Garage
T-21 Oil/Grease Station
T-27/T-5 Pipe Welding Shop
518 Main Substation
Building 523 Grease Storage
Building 526 Heavy Equipment Shop
Building 569 Heavy Equipment Shop
Building 665 Steam Shed
Demolition Materials Placement Area
600 Series Oil Storage Area
695/687 Oil Storage Operations
K-1024 Dilution Pit
Blair Road Asphalt Plant
Duct Island Road
Flannagan's Loop Road
Poplar Creek Disposal Area
J.A. Jones Cleaning Area
XA. Jones Maintenance Complex
JA. Jones Disposal Area
K-1025-E Storage Building
Round House Road
F-05 Laboratory
F-07 Material Warehouse
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Appendix A (continued)

Project Areas of concern

K-25 Study Areas
(continued)

F-08 Laboratory
Building F-29 Gasoline Station
K-710 Sludge Bed and Inhoff Tanks
K-25 Site Contractor's Spoil Area
K-25 Site North Trash Slope

K-304-5 Road Spill Area
K-722 Area Landfarming [Area Roads]
K-1004 Area Lab Drain
K-1007 Gas Tank [Residual Contamination]
K-1045-A Waste Oil Burning Pit
K-1048 Tire and Battery Shop
K-1206-E Sandblasting Residue
K-1217 Metalizing Shop
K-1218 Coded Chemicals Storage Facility
K-766 Sampling Storage Shed
K-1035 Gasoline Station
K-802 Gasoline Storage Tank
K-704 Main Switch House
K-724 Storage Building (Warehouse)
K-901 South Disposal Area
K-901-ANorth Disposal Area
K-1070-ALandfarm
K-1024D&D Offices
K-1024-B Storage Area
K-1024-C Storage Area
K-1024-D Storage Area
K-895 Cylinder Destruct Facility
K-1251 Barge Unloading Area
K-732 Switchyard
K-1035 Acid Pits
K-1414 Garage Diesel Tank
K-1070-G Burial Ground

ORNL PA/SI Process Waste Basin (7711)
Ca45 Tagged Soil & Vegetation
Ca45 Tagged Trees
Ca-45 Tagged Forest
Cs-137 Bagged Leaves Study
Municipal Sewage Sludge Application Site (XF 1226)
Storage Pad (Between 3503 & 3504)
Isotope Ductwork/3110 Filter House
Pilot Pits 1,2(7811)
Drainage 3 Next to Wag 5
SWSA 6 TVA Easement
Soil at HRE Decontamination Pad/Shed (7500)
Waste Valve Pit 7561
Closed Contractors' Landfill (7658)
Cesium-137 'Forest' Research Area
Buried Scrap Metal Area
Waste Oil Storage Tank (7002W)
Thorium Handling Facility (7019)
Abandoned Underground Waste Oil Storage Tank 7002A
Paint Solvents Storage (7615)
Waste Retention Basin (7613)
Reactive Chemical Disposal Area (7659B)
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Appendix A (continued)

Project Areas of-concent

ORNL PA/SI
(continued)

Soil Injection of Radioactive Gas (7659C)
Explosive and Shock Sensitive Waste Detonation Facility
[Chemical Detonation Facility]
Abandoned Burn Pit
C-14 Allocation in White Oak Trees
C-14 Allocation in White Pine Trees
C-14 Allocation in Woody Biomass Plantation Species
C-14 Efflux in Yellow Popular Stand
C-14 Maintenance-Respiration Study
C-14 Sucrose Inoculation of Oak and Pine Trees
Co-60 and Mn-54 Animal Study
CR-51 Contaminated Grass Plots
Cs-134 Contaminated Grasses
Cs-134 Contaminated Oak Trees
Cs-134 Contaminated Persimmon Tree
Cs-134 Contaminated Pine and Oak Seedlings
Cs-134 Contaminated Soybeans and Sorghum
Cs-134 Contaminated Lichens and Mosses
Sc-134 tagged Tree
Cs-137 Contaminated Forest Koor
Cs-137 Contaminated Field (0800)
Cs-137 Erosion/Runoff Study Area (0807)
Cs-134 Contaminated Forest Understory
Cs-137 Contaminated Meadow
Cs-137, Co-60 Contaminated Forest Area
Cs-137, Fe-59 Contaminated Animal Pens (McNew

Hollow)
Environmental Restoration Program Office Trailer Site
H-3 Contaminated Trees
Hg-197 Tagged Stream
Hg-203 Tagged Stream
Na-22 Contaminated Soil
Rb-86 Contaminated Plants
Tc-95m and 1-131 Contaminated Pasture
Tc-95m Contaminated Soil and Plants
Tc-95m Uptake Studies

Tc-99 and Np-237 Contaminated Soil and Lysimeters
thorium Storage Wells
Zn-65 Tagged Read Oak Seedlings

Y-12 Study Areas Chestnut Ridge Sediment Disposal Basin
Rogers Quarry/Lower McCoy Branch
Chestnut Ridge Borrow Area Waste Pile
East Chestnut Ridge Waste Pile
Temporary Storage Area
Kerr Hollow Quarry
Storm Sewer Sediment Drying Facility

K-631/K-131 Facility Demolition K-131 Maintenance [Feed Vaporization Building]
K-631 Tails Storage [Process Tails]
K-1232 Chemical Recovery Facility Lagoon
K-1231 Process Building (Facility)
K-1231-A Propane Storage
K-1231-B Caustic Storage Tank
K-1233 Collection Facility
K-1233-ADrum Cleaning
K-413 Product Withdrawal Facility
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Appendix A (continued)

Project

K-633 Facility Demolition

HRE/MSRE Cooling Tower Demolition

ORNL Metal Recoveiy Facility D&D

Areas of concern

K-633 Test Loop Facility
K-633-D Test Loop Storage
K-1040 Maintenance Shop for K-633

MSRE Cooling Tower (7513)

Metal Recovery Facility (MRF) (3505)

K-1407 K-1070-B Old Classified Burial Ground
K-1407-CSoil
K-1407-C Retention Basin
K-1407-B Holding Pond
K-1700 Stream (Mitchell Branch)
K-1407 Contaminated Debris

ORNL WAG 1 Steel Tank Systems Inactive LLLW Collection/Storage Tank WC-1
Inactive LLLW Collection/Storage Tank WC-15
Inactive LLLW Collection/Storage Tank WC-17
Inactive LLLW Collection/Storage Tank TH-1
Inactive LLLW Collection/Storage Tank TH-2
Inactive LLLW Collection/Storage Tank TH-3
Inactive LLLW Collection Tank H-209
Inactive LLLW Collection Tank 3001-B
Inactive LLLW Collection Tank 3003-A
Inactive LLLW Collection Tank 3004-B
Inactive LLLW Collection Tank 3013
Inactive LLLW Collection Tank T-30
Inactive LLLW Collection/Storage Tanks WC-4b

Inactive LLLW Collection/Storage Tanks WC-5b

Inactive LLLW Collection/Storage Tanks WC-6b

Inactive LLLW Collection/Storage Tanks WC-8"
Inactive LLLW Collection/Storage Tanks WC-1 lb

Inactive LLLW Collection/Storage Tanks WC-12"
Inactive LLLW Collection/Storage Tanks WC-13"
Inactive LLLW Collection/Storage Tanks WC-14"
Inactive LLLW Collection/Storage Tanks W-12b

Inactive LLLW Collection/Storage Tanks W-17b

Inactive LLLW Collection/Storage Tanks W-18b Inactive
LLLW Collection Tanks W-19b

Inactive LLLW Collection Tanks W-20"
Inactive LLLW Collection Tank S^24b

Inactive LLLW Collection Tank W-l lb

Inactive LLLW Collection Tank 4501-1*
Inactive Filter House Seal Tank 3002-Ab

Inactive LLLW Collection Tank LA-104 (F-104)"

ORNL WAG 6 Monitoring & Operations SWSA6(7822)
Emergency Waste Basin (7821)
Explosives Detonation Trench (7822A)

ORNL WAG 9 Remediation HRE Pond (7556)
LLLW Collection and Storage Tank 7560
LLLW Collection and Storage Tank 7562
Trash Area East of HRE Parking Lot
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Appendix A (continued)

Brojedt Areas of concern

K-25/K-27 Tie Line Removal Tielines [includes K-25/K-27 Outdoor Process Tielines,
K-27/K-131 Outdoor Process Tielines, K-27/K-413
Outdoor
Process Tielines, K-27/K-631 Outdoor
Process Tielines, K-27/K-633 Outdoor
Process Tielines, K-27/K-1131 Outdoor
Process Tielines, K-33/K-31 Outdoor
Process Tielines]
K-31/K-631 Outdoor Process Tielines

OKNL Old Hydrofiacture Facility D&D OHF Site Surface Facilities [includes
OHF (7852), OHF Water Tank T-5 and its Pump P-3
(7852), OHF 4 Bulk Storage Tanks (7852), OHF
Pumphouse (7852)]

Scrap Metal Project K-770 Scrap Metal Yard
K-770 Contaminated Debris

K-1004-L Area Building K-1004-J Underground Tank
K-1004-LPilotPlant
K-1010 Laboratory, Receiving and Handling
K-1023 Laboratory (includes K-l 009,1050,

1005)
K-1004-J Vaults

K-1004-Q/J Area Cleanup K-797 Electrical Switch Gear Room for K-1004-J
K-l 004-J Centrifuge Development Laboratory
K-1004-Q Centrifuge Laboratory

K-l 037 Area Cleanup/Decontamination K-l 037 Recirculating Cooling Water Lines
K-l 037 Barrier Plant (partial) [Industrial Research

Facility]
K-1037-C Smelter House

K-1300 Area Complex Demolition K-1300 Stack (Brick Stack)
K-1301 Fluorine Production Facility (Pump Storage

Facility)
K-1302 Fluorine Storage (Building)
K-1303 Mercury Distillation and Recovery Pit
K-1303 Fluorine Facility (Research Compressor Facility)

K-25 LEU Process Facilities D&D K-29 Process Building
K-31 Process Building
K-33 Process Building
K-832 Pumphouse (Recirculating Water Pump House)
K-833 Cooling Tower Return Pumphouse
K-891 Raw Water Pumphouse

Y-12 Building 92014 Asbestos Removal Bldg 9201-4

HF Storage Sheds Area Demolition K-833 Cooling Tower Return Pumphouse
K-l 132 Hydrogen Fluoride (HF) Storage
K-l 133 HF Storage
K-l 134 HF Storage Shed
K-l 135 HF Storage Control Room
K-l 131 Feed and Tails Facility
K-832-H Cooling Tower Structure
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J»rojecf,

K-1064

K-1401-N Area Decommissioning

K-1600 Area Cleanup

Appendix A (continued)

Areas of concern

K-1064 Drum Storage and Burn Area [includes K-1064-
G Dram Deheading Facility, SWMU #R020]

K-1401-N Converter Re-tubing Area (Northeast)*
K-1401-NB Basement (Northwest)1

K-101 Compressor Laboratory [Research Building]
K-1600 Technology Test Facility

K-25 Centrifuge Facilities D&D K-1004N1 Cooling Tower
K-1004 N2 Cooling Tower
K-1052 Advanced Machine Development

Laboratory
K-1045 Valve Shop
K-1200 Centrifiige South Bay
K-1210 Centrifuge TestFacility
K-1210-A Advanced Engineering Test Facility
K-1220 Centrifuge Plant Demonstration Facility

(CPDF>1
K-1220 CPDF-2

K-33/K-31 Switchyards Cleanup K-762 Switchyard
K-792 Switchyard
K-762 Valve Vaults 1&2

ORNL WAG 3 Remediation SWSA3(1001)
Scrap Metal Area (1562) [Closed]
Contractor's Landfill (1554)

ORNL WAG 8 Remediation Hydrofracture Experiment-Site 2 (HF-S2A)
LLLW Lines and Leak Site-Lagoon Road and

Melton Valley Drive
LLLW Lines and Leak Site-Melton Valley

Drive at SWSA 5 Access Road
LLLW Lines and Leak Site-7500 Area
LLLW Lines and Leak Site-West of Melton

Valley Pumping Station
LLLW Lines and Leak Site-Bldg 7920 and

Melton Valley Pumping Station
LLLW Lines and Leak Site-7920 Ditch Line
LLLW Lines and Leak Sire-Melton Valley

Transfer Line
LLLW Lines and Leak Site-Melton Valley,

W-SWof7900
RfrlK Cooling Tower Surface Impoundment
Aircraft Reactor Experiment (ARE)

Surface Impoundment
Molten Salt Reactor Experiment (MSRE)

Storage Well
Abandoned Sanitary Waste Pipeline and

Septic TankN of 7917
Inactive LLLW Collection Tank 7503A
ARE Contaminated Tool Storage

South Campus Facility Wastewater Treatment Facility (WWTF)
Swine Waste Lagoons
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Appendix A (continued)

Project Areas of concent

Frcels Bend Area Low Dose Rate Irradiation Facility
Animal Burial Site I
Animal Burial Site H
Animal Burial Site HI
Variable Dose Rate Irradiation Facility (VDRIF)

K-25 Recirculating Cooling Water Lines K-1210 Recirculating Cooling Water Lines
K-27/29 Recirculating Cooling Water Lines
K-31 Recirculating Cooling Water Lines
K-33 Recirculating Cooling Water Lines
K-1004-N Cooling Tower
K-l 004-L Recirculating Cooling Water Lines

ORNLWAG1SWSA1

ORNL WAG 1 Waste Pile

OENL WAG 11 Remediation

Bear Creek RI/FS/PP/ROD

K-1501-E Coal Conveyor

ORNLWAG1SWSA2

SWSA1 (2624)

Former Waste Pile Area (South of Non-rad Waste
Treatment Plant)

White Wing Scrap Yard (XDO751)

Spoil Area 1
SY-200Yard

K-1501-E Coal Crusher and Unloading Station

SWSA 2 (4003)

Alpha Handling Facility (3038 AHF)C

Alpha Powder Facility (3028)c

Fission Product Development Laboratory (3517)c

Isotope Material Laboratory (3038-E)c

Krypton Storage Cubicle (3093)c

Krypton-85 Enrichment Facility (3026C)c

Metal Segmenting Facility (3026D)c

Radioactive Gas Processing Facility (3033)°
Radioactive Packaging and Shipping Facility (3038-M)c

Radioactive Production Laboratory Annex (3033A)c

Radioisotope Production Laboratory-C (3030)c

Radioisotope Production Laboratory-D (303 l.)c

Radioisotope Production Laboratory-E (3032)c

Radioisotope Services Building (3034)°
Source Development Laboratory (3029)c

Storage Pad (3099)e

Tritium Target Preparation Facility (7025)°

Note: Projects on the prioritization list have been dated July 28,1995; areas of concern are dated as of September 15,1995.
"Work for these AOCs is accompanied under multiple projects.
These tanks are currently controlled by Waste Management, and funding is not provided by the ER Program. They will be added to the

WAG 1 Steel Tank Systems at a later date.
°No project has been identified; these have been funded by Nuclear Materials and Facility Stabilization.
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Oak Ridge

Reservation
Prioritization List

Appendix B serves as a
crosswalk between projects

from the prioritization list the
Environmental Restoration
Benefit Assessment Matrix

prioritization scores, and time
lines with milestones for these

projects. Time lines with
complete milestones are

shown for projects starting
workinFY1995-FY1999.

Only start/end dates are
shown for projects starting

after 2000. Since these
projects are analogous to

those in Appendix A. these
schedules can be directly tied
to specific AOCs in the FFA.

Assumptions used to develop
these time lines and

milestones are not necessarily
consistent with the cleanup

strategy discussed in this plan.
As this is an interactive

process, these schedules will
be dated to incorporate the

assumptions to implement the
current strategies.

In addition to the milestones
identified in the following

prioritization list a time line
milestone marker is included

that identifies the last
CERCLA progress report to

be submitted to the regulators.
Unless required otherwise, the

location of this marker was
calculated 66 months after the

submittalof the
remedial/removal action
reports. This includes a

6-month review and approval
period for the remedial/

removal action report and the
5-year review to be reported

in the CERCLA
progress report.
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Appendix B. Abbreviations

"AM Action Memorandum

"BRAR Baseline Risk Assessment Report

D&D decontamination and decommissioning

FCAP Facilities Capability Assurance Program

FPPP Fission Product Pilot Plant

*EE/CA engineering evaluation/cost analysis
FFA Federal Facility Agreement

*FS Feasibility Study Report

LEU low enriched uranium

LEFPC Lower East Fork Poplar Creek

MSRE Molten Salt Reactor Experiment

ORNL Oak Ridge National Laboratory

ORR Oak Ridge Reservation

OU operable unit

PA/SI preliminary assessment/site investigation

PP proposed plan

*PRAP Proposed Remedial Action Plan

"RA Remedial/Removal Action Report

*RAWP Remedial Action Work Plan

"RD Remedial Design Report

*RDWP Remedial Design Work Plan

"RI remedial investigation report

*RI/FS remedial investigation/feasibility study

RIWP remedial investigation work plan

"RmSE removal site evaluation report

"ROD Record of Decision

"RSE remedial site evaluation report

"SAAP sampling and analysis plan

SWSA Solid Waste Storage Area

"TDA Tank Design Assessment Fission Product

"TIP Tank Implementation Plan

"TS treatability study report

"TSIA Tank Structural Integrity Assessment

WAG waste area grouping

WOC White Oak Creek

*Note—These abbreviations directly correlate with the information on the following prioritization lists.



AP
OAK RIDGE RESERW

Project ERBAM 1995|1996|1997|1998|1999|2000|2001|2002|2003|2004|2005|2006|2007|2008|2009|2010|2011|20

Reduction of Mercury

in Plant Effluents
4687.5

ORNL WAG 1 North &
South Tank Farms

4562.5

Lower East Fork
Poplar Creek (LEFPC)

4187.5

LEFPC (Borrow Area) 4187.5

LEFPC (Disposal Unit
Tank)

4187.5

LEFPC (Removal Site) 4187.5

White Oak Creek
(WOC) Watershed
FS/ROD

3812.5

0RNLWAG1 Surface
Impoundments

3562.5

Upper East Fork
Poplar Creek

3062.5

ORNL MSRE D&D 2812.5

ORNL MSRE D&D
(Reactive Gas
Removal)

2812.5

ORNL MSRE D&D
(Uranium Deposit
Removal)

2812.5

ORNL MSRE D&D
(Fuel Salt)

2812.5

Clinch River/Poplar
Creek

2562.5
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X7
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XL
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sxz
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SI

17
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17

SL
17
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1215

MISl

17
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14

17

XL

16 17
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ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone V CE

1-RmSE 2-RSE3 -RIWP 4-SAAP 5-Rl/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 15-RD 16- RAWP
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Project ERBAM 1995|1996|1997|1998|1999|2000|2001|2002|2003|2004[2005|2006|2007|2008|2009|2010|2011|2Q

0RNLWAG2RI 2562.5

K-1007 2437.5

K-1070-A
Contaminated Burial
Ground Focused RI/FS

2437.5

ORNLWAG10
Hydrofracture Wells
and Grout Sheets

2437.5

Cooling Tower
Demolition

2250.0

K-1131/K-1410Area
Demolition

2250.0

GW Treatment Facility
Lithium Upgrades

2062.5

ORNL D&D Routine
S&M

2062.5

Chestnut Ridge - FCAP
RI/FS/ROD

2000.0

Powerhouse Area
Demolition

2000.0

Bear Creek 1937.5

Bear Creek
(Boneyard/Burnyard)

1937.5

Bear Creek (Burial
Ground 1)

1937.5

Bear Creek (Burial
Ground 2)

1937.5

10

5 10 8121516

\7XA

14

12 15

16

6 9 10

14

12

15

14

17

XL

16

17

XL

1,5

14 16

17

XL

17

57

14 16

ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone V CE

1-RmSE 2-RSE3 - RIWP 4-SAAP 5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 1S-RD 16- RAWP
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Project ERBAM

APPEND!)

1995|1996|1997|1998 1999 2000 200112002 2003 2004|2005|2006|2007 2008 2009 2O1O|2O11|2O1!

ORNL WAG 1 Tank
Content Removal

1937.5

ORNL WAG 1 WOC
Floodplain
Soils/Sediments

1937.5

ORNL WAG 4 Seeps
Remediation

1937.5

ORNLWAG5OHF
Tanks Area

1875.0

Y-12 Building 9201-4
D&D

1750.0

K-1070 1687.5

K-901 Pond 1687.5

ORNL Homogeneous
Reactor Experiment
D&D

1687.5

ORNL WAG 5 1687.5

ORNL WAG 7
Remediation

1687.5

ORNL WAG 7
Treatability Study

1687.5

K-25 HEU Process
Facilities D&D

1562.5

K-725 Beryllium
Building Removal

1500.0

ORNL Fission Product
Pilot Plant (FPPP)
Demolition

1500.0

17

XL

4
U

10

11

XA71

2

XL

6

X7

12 15

13

10 12 15

11

13

XKL
1416

17

S7

1416

10

57
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17

XL

12 15

14 16

9
X7

17
XA

10

XL
14

17

X7

1215

XXI7
16

17

s>

17

ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone V CEF

1-RmSE 2-RSE3 -RIWP 4-SAAP 5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 15-RD 16- RAWP
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Project ERBAM 1995|1996|1997|1998|1999|2000|2001|2002|2003|2004 2005|2006|2007 2008 2009 2010[2011 20

ORNLWAG8
Impoundments

1437.5

K-1070-C/D, SW31
Seep

1375.0

Watts Bar Reservoir 1250.0

Chestnut Ridge
(Security Pits)

1187.5

ORNL WAG 1
Contaminated Soils

1187.5

ORNL WAG 1
Underground Piping
Storm Drain

1187.5

K-1413 Building
RA/D&D

1125.0

K-25 Site Cylinder
Yards Cleanup

1125.0

ORNL Waste
Evaporator Facility
Demolition

1125.0

K-1401 1000.0

K-1420 Area Cleanup 1000.0

K-631/K-131 Facility
Demolition

937.5

K-633 Facility
Demolition

937.5

HRE/MSRE Cooling
Tower Demolition

875.0

12

11

IX.
13

17

17

K7

\7_
10 1215

XXX7
14 16

9 10 12

14

1516

17

KL

ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone V
1-RmSE 2-RSE3 -RIWP 4-SAAP 5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 15-RD 16- RAWP
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Project ERBAM

APPEND

T99511996|1997|1998|1999|2000|2001|2002 2003 2004 2005J2006 2007 2008|2009|2010|201i|20'

ORNL Metal Recovery
Facility D&D

875.0

K-1407 812.5

ORNL WAG 1 Steel
Tank Systems

812.5

ORNL WAG 6
Monitoring &
Operations

812.5

ORNL WAG 9
Remediation

812.5

K-25/K-27 Tie Line
Removal

750.0

ORNL Old
Hydrofracture Facility
O&D

750.0

Scrap Metal Project 750.0

K-1004-L Area Building 687.5

K-1004-Q/J Area
Cleanup

687.5

K-1037Area
Cleanup/Decon.

687.5

K-1300 Area Complex
Demolition

687.5

K-25 LEU Process
Facilities D&D

687.5

Y-12 Building 9201-4
Asbestos Removal

687.5

ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone V C!

1-RmSE 2-RSE3 -RIWP 4-SAAP 5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 15-RD 16- RAWP
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Project
HF Storage Sheds

Area Demolition

K-1064

K-1401-N Area
Decommissioning

K-1600 Area Cleanup

K-25 Centrifuge
Facilities D&D

K-33/K-31 Switchyards
Cleanup

0RNLWAG3
Remediation

0RNLWAG8
Remediation

South Campus Facility

Freels Bend Area

K-25 Recirculating
Cooling Water Lines

0RNLWAG1SWSA1

ORNL WAG 1 Waste
Pile

ORNL WAG 11
Remediation

ERBAM
562.5

687.5

562.5

562.5

562.5

562.5

562.5

562.5

562.5

437.5

437.5

437.5

437.5

437.5

1995
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2

EJ
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2

f

19971998

a
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•

(
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W

2008 2009 2010 2011 201

ORR SITE MANAGMENT PLAN
9/20/95

Timeline Milestone \ / CE

1-RmSE 2-RSE3 -RIWP 4-SAAP 5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10-PRAP 11-EE/CA 12-ROD 13-AM 14-RDWP 15-RD 16- RAWP
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Project ERBAM 199S|1996|1997|1998|1999|2000|2001|2002|2003|2004|2005|2006|2007|2008|2009|2010|2011|2P

Bear Creek 2
RI/FS/PP/ROD

375.0 9 10

K-1501-E Coal
Conveyor

375.0

ORNLWAG1SWSA2 312.5

12 1516

14

17

K7

ORR SITE MANAGMENT PLAN
9/20/95

1-RmSE 2-RSE3 -RIWP 4-SAAP

Timeline

5-RI/FS 6- Rl 7-BRAR8-TS 9- FS 10- PRAP 11

Milestone

-EE/CA 12-ROD 13-AM

V
14-RDWP 15-RD 16-

CE

RAWP
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