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1. INTRODUCTION

The Environmental Sciences Division at Oak Ridge National Laboratory has established a Field Research
Center (FRC) to support the Natural and Accelerated Bioremediation Research (NABIR) Program on the U.S.
Department of Energy (DOE) Oak Ridge Reservation in Oak Ridge, Tennessee for the DOE Headquarters
Office of Biological and Environmental Research within the Office of Science.

11 NABIR PROGRAM OVERVIEW

The purpose of the ten-year NABIR Program is to increase understanding of the fundamental biotic and
abiotic processes involving radionuclides and heavy metals below the surface of the land, identify biotic
processes that may be controlled or accelerated, and provide field-based research to understand these
fundamental processes at afield level for possible use in cleaning up DOE's contaminated sites through
bioremediation (DOE 1999a). Central to the overal purpose of the NABIR Program is the establishment of
this FRC for long-term research on the scientific foundations underpinning bioremediation.

Bioremediation has great promise for DOE in accomplishing its environmental management and facility
cleanup mission. Bioremediation is defined by the American Academy of Microbiology as “the use of living
organisms to reduce or eliminate environmental hazards resulting from accumulations of toxic chemicals and
other hazardous wastes’ (Gibson and Sayler 1992). The NABIR Program addresses both natural
bioremediation, which relies on naturally occurring microbial and plant processes, and accelerated
bioremediation, which seeks to accelerate desirable processes through the addition of amendments (e.g.,
nutrients, electron acceptors) or microorganisms, or by manipulating physical, chemical, or hydrological
processes. Bioremediation has been successfully implemented for degradation of petroleum hydrocarbons
and, to alimited extent, degradation of explosives and chlorinated hydrocarbons, as well as for immobilization
of toxic trace metals. However, the effectiveness of bioremediation cannot always be predicted reliably due
to numerous factors ranging from lack of basic scientific knowledge to engineering limitations. More
importantly, few if any investigators have addressed bioremediation of the contaminants present at DOE sites
where mixtures containing chlorinated hydrocarbons, metals, radionuclides, and inorganic contaminants are
common. Finaly, thereis general agreement among the research community that field-based research is
needed to realize the full potential of bioremediation (DOE 1995).

Fundamental research funded by the NABIR Program is coordinated under the auspices of seven interrelated
science-based technical program elements (DOE 1999b). A societal/legal/educational program element is
concerned with investigating the societal issues and concerns associated with bioremediation. The program
elements and descriptions are:

Biotransformation and Biodegradation - Research focused on understanding the mechanisms of how
microorganisms actually transform, degrade, and immobilize complex contaminant mixtures into
detoxified materials.

Community Dynamics and Microbial Ecology - Research focused on the natural ecological processes and
interactions of biotic and abiotic components of microbial subsurface ecosystems in order to understand
their influence on the degradation, persistence, and toxicity of mixed contaminants.



Biomolecular Science and Engineering - Research in molecular and structural biology focused on
improving the efficiency of bioremediation activities by genetically modifying molecules and organisms to
detoxify contaminants of concern to DOE.

Biogeochemical Dynamics - Research focused on understanding the relationships among several
environmental factors that interact or interfere with the survival, growth, and activity of microbia
communities and their ability to bioremediate contaminants. The environmental factors are related to the
dynamic relationships among geochemical, geological, hydrological, and microbial processes.

Assessment - Research focused on developing methods to measure, monitor, and characterize the
success of bioremediation processes and the rates at which they work.

Accderation - Research focused on augmenting or accderating the processes of bioremediation using
both natural and engineered methods. The microbia degradation activity might be enhanced by altering
the flow and transport of nutrients and microorganisms. This element would devel op effective methods
for accelerating and optimizing bioremediation rates.

System Engineering, Integration, Prediction, and Optimization - Research focused on integrating the
results of all of the program elements and on synthesizing the information so that the effectiveness of
bioremediation can be predicted and optimized.

Bioremediation and its Societal Implications and Concerns (BASIC Element) - Research focused on
identifying the ethical, legal, and societal issues relevant to bioremediation; addressing the educationa
needs, intellectual property issues, regulatory and other legal issues, and the societal concerns associated
with the NABIR Program, and supporting education and public outreach activities.

Five of the science elements study the biology of the microorganisms, their ecology and physical
environment, their effects on various contaminants, and various mechanisms to enhance or accelerate their
bioremediative processes. Another element provides the means to analyze and quantify these processes, and
the last scientific element is designed to integrate the research results towards developing predictive models.

A full understanding of the natural processes involved in natural and accelerated bioremediation depends on
the ability to build on laboratory experimentation by directly investigating phenomenain the field and
conducting field experiments. Thus, the primary purpose of the FRC is to move laboratory-based research,
conducted under each of the elements of the NABIR Program, to the field (DOE 19994). In addition, by
making use of FRC field sites, the NABIR Program helps in the development and training of interdisciplinary
teams of microbiologists, geochemists, geologists, engineers, drilling specialists and others in field aspects of
bioremediation. Results from research conducted at the FRC will aso be applicable to waste management and
minimization efforts such as the design and operation of bioreactors to treat a broad spectrum of dilute and
concentrated waste streams from ongoing and past DOE operations (DOE 1995).

Specifically, the strategic goals of the NABIR Program are to provide the fundamental science to achieve the
following goals (DOE 1999c):

Develop cost-effective bioremediation approaches for radionuclides and heavy metals and mixtures of
contaminants containing metals and radionuclides in the subsurface at DOE sites;

Understand intrinsic bioremediation as well as opportunities for manipulated, accelerated bioremediation
using chemical/microbial anendments;

Integrate bioremediation with conventional physical-chemical remediation to accelerate site cleanup;
Allow regulators, local communities, and other stakehol ders the opportunity to evaluate bioremediation;



Provide rational, quantitative “end points’ for remediation for regulatory compliance monitoring; and
Coordinate research activities with other DOE research programs (e.g., Environmental Management
Science Program, EM-50 Focus Areas, Microbial Geonome Program) and with the DOE Office of
Environmental Management and other customers.

Establishing the FRC for long-term research on the scientific foundations underpinning bioremediation is an
important component in meeting these goals. Further, the FRC will play a critical role by ensuring that
knowledge gained from NABIR research will be used to help solve DOE's environmental management
problems. Locating the FRC at a DOE facility provides ongoing opportunities for a two-way transfer of
information between the environmental management problem holders and the research community.
Researchers will learn more about site-specific needs for fundamental and applied research. Site personnel
responsible for cleanup will keep abreast of the latest scientific developments and new opportunities for
applying bioremediation.

12 OAK RIDGE FRC

The FRC lies within the Y-12 National Security Complex area of responsibility on the Oak Ridge Reservation.
The Y-12 National Security Complex is located in Bear Creek Valley adjacent to the city of Oak Ridge. The
FRC provides a site for investigators in the NABIR program to conduct research and obtain samples related to
in situ bioremediation. NABIR is aten-year program designed to increase the understanding of fundamental
biogeochemical processes that would allow the use of bioremediation approaches for use in cleaning up
DOE'’s contaminated legacy waste sites. The FRC is integrated with existing and future laboratory and field
research and provides a means of examining the biogeochemical processes that influence bioremediation
under controlled small-scale field conditions.

The Oak Ridge Reservation is the site of three magjor DOE facilities administered by DOE's Oak Ridge
Operations Office—QOak Ridge National Laboratory, Y-12 National Security Complex, and East Tennessee
Technology Perk, formerly known as the K-25 Site. Figure 1.1 shows the general location of the FRC,
surrounding counties, and the three DOE facilities within the Oak Ridge and Knoxville region.

The Oak Ridge Reservation was placed on the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) National Priorities List in 1989. Remediation efforts on the Oak Ridge Reservation,
including individual sitesin Bear Creek Vdley, are governed by the Federa Facility Agreement among DOE,
Region IV of the U.S. Environmental Protection Agency (EPA), and the Tennessee Department of
Environment and Conservation (TDEC). Subseguently, the Remedial Investigation/Feasibility Study for the
Bear Creek Watershed was performed to address contamination associated with former waste disposal
activities in Bear Creek Valley. The Record of Decision was signed in May of 2000.

The Y-12 Nationa Security Complex is administered through the DOE Headquarters Defense Programs
Office. It isoperated by BWXT Y-12, the Management and Operations contractor. Bechtel Jacobs Company
is the Management and Integration contractor responsible for environmental management activities
(administered through DOE Headquarters Office of Environmental Management) conducted on the Oak Ridge
Reservation. UT -Battelle is the Management and Operations contractor for Oak Ridge National Laboratory,
which is administered through DOE Headquarters Office of Science.

The FRC includes a 243-acre (98-ha), previously disturbed contaminated area to be used for conducting
experiments on a plume of contaminated groundwater. It also includes a 404-acre (163-ha) background area
(Fig. 1.1) that provides for comparison studies in an uncontaminated area, and ancillary structures located
within a 3.2-mile (5.2-km) radius of each other on the Oak Ridge Reservation. The contaminated site



includes the commingled groundwater plume found in the shallow unconsolidated sediments (<10 m depth),
in the Nolichucky Shale, and in the Maynardville Limestone that originated from a combination of Y-12's S-3
Waste Disposal Ponds and Bone Yard/Burn Yard. The initial focus of NABIR investigations, however, is on
the easily accessible shallow unconsolidated sediments that overlie the Nolichucky Shale. Contaminantsin
this plume and in the shallow saturated and unsaturated soils include uranium, Tc-99, strontium metal, nitrate,
barium, cadmium, volatile organic contaminants and other inorganics and radionuclides of interest to NABIR
investigators. Initially, test plots of approximately one-half acre situated in proximity to the S-3 Ponds Site
parking lot are to be used. As the course of NABIR investigations proceeds, other test plots are to be used
farther down Bear Creek Valley.

The contaminated and background areas are located in Bear Creek Valley (Fig. 1.1). Bear Creek Vdley is
approximately 10 miles (16 kilometers [km]) long and extends from the eastern end of the Y-12 National
Security Complex to the Clinch River on the west. Bear Creek is atributary to East Fork Poplar Creek, which
drainsinto the Clinch River at the East Tennessee Technology Park. Except for the extreme eastern end of
the contaminated portion of the FRC, the areais outside of any security fences adjacent to public use roads,
but protected from unwarranted passersby.

No new construction was required to establish and maintain the FRC athough field trailers were relocated to
both the contaminated and background areas. Existing ancillary facilities (e.g., equipment sheds) are used to
support FRC activities. Staff and researchers use existing facilities at Oak Ridge Nationa Laboratory,
including offices and research laboratories. The FRC is of sufficient size to accommodate multi-investigator
studies over the ten-year lifespan of the NABIR Program.
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2. PURPOSE

The purpose of the FRC is to provide a site for investigators in the NABIR Program to conduct research and
obtain samples related to in situ bioremediation in order to increase the understanding of fundamental
biogeochemical processes that will alow the use of bioremediation approaches for cleaning up DOE’s legacy
waste sites contaminated with metals and radionuclides. The FRC is being integrated with existing and future
laboratory and field research to provide a means of examining fundamental biogeochemical processes that
influence bioremediation approaches under field conditions. The FRC is operated by Oak Ridge National
Laboratory’s Environmental Sciences Division.

The purpose of this FRC Management Plan is to outline procedures to facilitate the scientific approach to
research at the FRC, and the approach to ensuring Environment, Safety and Health compliance. This plan
also provides alist of the roles and responsibilities of individuas and organizations involved with research
activities at the FRC.

This FRC Management Plan tiers from the Office of Biological and Environmental Research NABIR Program
Plan (DOE 1995), and is one of a set of high-level planning documents developed by FRC staff members that
govern the operation of the FRC. These include the following plans:

Site Characterization Plan

Quality Assurance Plan describing procedures that will be followed to assure that FRC data is of
sufficient quality to meet project objectives

Site-Specific Hedlth and Safety Plan tiered from the ORNL HAZWOPER Program Manual
Communication/Community Interaction Plan detailing interactions with community and other stakeholder
groups

Together, these high-level plans form a “road map” for conduct of operations at the FRC for both the
scientific research to be conducted, as well as the commitments to Environment, Safety and Health.

In addition to these plans, detailed project-specific work plans will be prepared describing each work phase to
be conducted at the FRC. These work plans will be prepared by FRC staff members or NABIR investigators
depending on the source of project funding and who is responsible for executing the project.

Specific Environment, Safety, Health, and Quality (ESH& Q) requirements for activities conducted at the FRC
are determined on a project-by-project basis through individual Integrated Safety Management System (ISMYS)
project reviews conducted in accordance with, and as described in, this FRC Management Plan.



3. GOALSAND OBJECTIVES OF FRC

The FRC provides field research sites for investigator-initiated research by scientists sponsored by the NABIR
Program. The FRC and supporting infrastructure are designed to facilitate long-term, interdisciplinary
research and, as needed, to provide samples to individual NABIR investigators to conduct laboratory and field
studies.

The FRC provides NABIR investigators with field research sites containing a spectrum of waste types and
subsurface environmental media (vadose zone and saturated zone) that are representative of both background
and contaminated conditions within the DOE complex. The FRC also offers a source for standardized
subsurface samples for NABIR investigators, and field locations for in situ research. Field scale research at
the FRC offers the investigator the opportunity to move laboratory-based research to the field, and observe
and manipulate bioremediation processes involving heavy metals and radionuclides in a small-scale field
setting. Data collected from research conducted at the FRC is managed in accordance with the Quality
Assurance Plan to ensure consistency, and is available to NABIR researchers through the FRC Data
Management System maintained by ORNL.



4. ROLESAND RESPONSIBILITIES OF FRC STAFF

The FRC is staffed by an on-site FRC Manager and support staff, all of whom are ORNL employees, to help
facilitate researchers’ access to field locations at the DOE site, and ensure coordination of research activities
and compliance with applicable state and federal law and DOE Environment, Safety, and Health requirements.
Operation and management of the FRC involves interaction among various DOE, contractor, and stakeholder
organizations, as well as the NABIR investigators. The roles and responsibilities of the major entities are
shown in Table 4.1; contact information for individuals and organizations important to the operation of the
FRC is provided in Appendix A.

The FRC Manager is an on-site research scientist experienced in field operations associated with subsurface
investigations at the FRC. The FRC Manager is dedicated full-time to the FRC and supported by staff
members from a variety of disciplines. Reporting to the FRC Manager on afull- or part-time basis are
individuas fulfilling the following functions:

Administrative Assistant

Communications Speciaist

Data Management Specialist

Environment, Safety, Health and Quality Specialist
Field Technicians

Principal Field Technologist for Drilling Activities
Quality Assurance / Quality Control Specialist
Radiation Surveillance Specialist

Regulatory Specialist

Site Safety and Health Officer

The FRC Manager and staff are responsible for record keeping, coordination of meetings, distribution of
information, managing any required subcontracts such as drilling, and permit tracking as needed to support
the FRC. The FRC Manager reports to the Earth and Microbial Science Section Head in the Environmental
Sciences Division at Oak Ridge National Laboratory. In addition, the FRC Manager receives general direction
from, and is accountable to, the DOE NABIR Field Activities Manager and receives assistance in day-to-day
operations and planning activities from the NABIR Program Support Office (Table 4.1). The NABIR
Program Support Office will also assist in the evaluation of potential research projects for the FRC based on
the recommendations of the Field Research Advisory Panel (FRAP).

The purpose of the FRAP is to evaluate field studies proposed for the FRC and provide the NABIR Program
Support Office with technical recommendations for implementation, prioritization, and optimization of these
studies at the FRC. In addition, the FRAP will provide guidance that will help avoid adverse effects that could
make the site unusable by other NABIR investigators (e.g., plugging of the aquifer formations by mineral
precipitation or microbial biomass or promotion of long-term changes in redox conditions) or violate
regulatory requirements (e.g., by inadvertently mobilizing a contaminant). The FRAP is organized through the
NABIR Program Support Office at Lawrence Berkeley National Laboratory and composed of individuas of
various technical backgrounds as described in Table 4.1.



Table4.1 Rolesand responsibilities of FRC entities

Position: FRC Manager
Organization: Oak Ridge National Laboratory
Designee: David Watson

Manages the FRC and field sites, including obtaining applicable state permits, preparing and implementing
site safety plans, scheduling FRC field activities and operations, and supervision of FRC staff and support
personnel

Interacts with the DOE Oak Ridge National Laboratory Site Office, DOE Environmental Management,
DOE Defense Programs Staff and their prime contractors, UT -Battelle, Bechtel Jacobs Company, and
BWXT Y-12

Participates in FRAP evaluation of proposed field experiments at the FRC field sites

Approves work plans for al field activities at the FRC field sites prior to initiation of such activities based
on input from the FRAP

Monitors NABIR Investigator field studies at the FRC
Maintains/oversees collection and analysis of field samples and maintaining chain-of-custody

Participates in conference calls with the NABIR Program Support Office, and NABIR Field Activities
Manager on a monthly basis, or as appropriate

Submits quarterly progress reports and annual reports

Provides data and results in a timely manner to FRC Data Management System

Position: NABIR Field Activities Manager
Organization: DOE Office of Biological and Environmental Research
Designee: Paul Bayer

Works with the NABIR Program Element Managers, DOE Oak Ridge Operations Office staff, NABIR
Program Support Office, and the FRC Manager to coordinate field activities associated with the research
conducted under each of the NABIR program elements

Oversees activities at the FRC

Approves the FRC Management Plan, Site Characterization Plan, and Communications/Community
Interactions Plan

Reviews Health and Safety Plan for the FRC
Participates in FRAP evaluation of proposed field research activities at the FRC field site
Reviews DOE Field Work Proposal for FRC funding and provides approximate budget for the FRC

Reviews quarterly and annual FRC progress reports




Table 4.1 (continued)

Position: NABIR Program Support Office
Organization: Lawrence Berkeley Nationa Laboratory
Chairperson: Terry Hazen

Organizes and facilitates evaluations by the FRAP
Assists FRC Manager in preparation of planning documents
Participates in monthly conference calls, or as needed, with FRC Manager and NABIR Field Activities Manager

Facilitatesinvestigators' sampling and experimental needs at the FRC

Position: NABIR Program Coordinators
Organization: DOE Office of Biological and Environmental Research
Designees: John Houghton

Anna Palmisano

Manage and coordinate activities among the following program elements:

- Biotransformation and biodegradation

- Community dynamics and microbial ecology

- Biomolecular sciences and engineering

- Biogeochemical dynamics

- Assessment

- Bacteria transport

- System engineering, integration, prediction and operations
- Bioremediation and its Societal Concerns (BASIC)

Promote NABIR Program Element Managers' use and planning of critical field research experiments and
sampling at the FRC

Position: NABIR Program Elements Managers
Organization: DOE Office of Biological and Environmental Research
Designees: Danid Drell

John Houghton
Anna Palmisano
Frank Wobber

Provide general management and oversight (including Environment, Safety, and Health issues) of an individual
program element

Promote NABIR Investigator use and planning of critical field research experiments and sampling at the FRC in
their program element
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Table 4.1 (continued)

Position: Field Research Advisory Panel
Organization: NABIR Program Support Office at Lawrence Berkeley National Laboratory
Designee: Terry Hazen

Evaluates work plans for field research activities at the FRC and provides recommendations

FRAP consists of FRC Manager and non-conflicted peer reviewers external to the NABIR Program Support
Office staff and Lawrence Berkeley National Laboratory

Position: Principal Investigators
Organization: Universities, National Laboratories, other scientific organizations
Designees: Various

Funded to conduct NABIR research activities
Submit preliminary work plans and full work plans for both sampling and in situ research to the FRC Manager
Provide quarterly reportsto the FRC Manager on activities and necessary training certification

Provide data and results in atimely manner to the FRC Manager for submittal to the FRC Data Management
System

Position: Oak Ridge Reservation Management & Operating Contractors
Organization: UT-Battelle (Oak Ridge National Laboratory)
BWXT Y-12

Bechtel Jacobs Company (Environmental Management)

UT-Battelle

- Operatesthe FRC

- ProvidesFRC Manager and staff

- Ensurescompliance with DOE orders, State of Tennessee and federal environmental laws, Occupational
Safety and Health Act, Nuclear Regulatory Commission reguirements, and Department of Transportation
requirements

BWXT Y-12

- Coordinates FRC and Defense Programs (Y-12) activities
- Provides Emergency response
- Providessite services

Bechtel Jacobs Company
- Coordinates FRC and Environmental Management activities

- Provideswaste disposal and treatment
- Providessite access to contaminated areas
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Table 4.1 (continued)

Position: DOE FRC Field Administration
Organization: DOE Oak Ridge Operations Office
Designees: Jason D. Darby, (Environmental Management)

SylviaJ. Wolfe (ORNL Operations Division)
James P. Donnelly (Technical Support Division)

Reviews FRC Plans to ensure there are no conflicts among Environmental Management, Defense Programs, and
Office of Science activities

Serves as interface with Environmental Protection Agency and Tennessee Department of Environment and
Conservation

Provides funding for the FRC via UT-Battelle

Ensures compliance with DOE orders, State of Tennessee and federal environmental laws, Occupational Safety
and Health Act, Nuclear Regulatory Commission requirements, and Department of Transportation requirements

4.1 INTERACTIONS AMONG ALL PARTIES

Figure 4.1 illustrates site-specific relationships relevant to the NABIR FRC. The FRC Manager is the primary
point of contact for external communications with the NABIR Field Activities Manager, and is also the
primary contact for investigators interested in using the FRC.

The FRC Manager provides updates on activities and events at the FRC through quarterly and annual reports
to the DOE Office of Biological and Environmental Research, DOE Oak Ridge National Laboratory Site
Office, DOE Environmental Management, and DOE Defense Programs staff, and their prime contractors UT -
Battelle, Bechtel Jacobs Company, and BWXT Y-12. The FRC Manager also ensures they are copied on
reports submitted to the DOE Office of Biological and Environmental Research. Meetings with the site
contractors and DOE field office are held as needed.

Information to local regulators is communicated via DOE Environmental Management and Bechtel Jacobs
Company, who have that role as part of their environmental restoration mission. As appropriate, FRC staff
will attend regulator meetings and brief regulators on FRC activities. The FRC Manager and staff stay in
close communication with the Site Technical Coordination Group (STCG) as they have opportunities to link
FRC activities with other research and development supported by Environmental Management (the EM50
Office) or other agency offices [e.g. DOE Innovative Treatment Remediation Demonstration (ITRD), EPA
Remediation Technology Development Forum (RTDF)]. Oak Ridge Nationa Laboratory periodically updates
other stakeholders as appropriate, and will be assisted in these activities by the FRC BASIC interface
(currently Amy Wolfe).

The Reservation Management Organization is the primary organization for decision making with respect to
use of ORR land. The Reservation Management Organization has representatives from each of the major
contractors in Oak Ridge. The FRC Manager or his designee, will brief the Reservation Management
Organization as needed on progress and issues related to the FRC.
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Fig. 4.1 Interaction of FRC staff with other parties.
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The FRC Manager and staff will communicate directly with regulatory compliance staff members at ORNL
who have responsibility for permitting of various activities. In addition, the FRC Manager will meet with the
CERCLA Federd Facilities Agreement Project Managers as necessary to avoid conflicts with CERCLA
activities. These activities are described in detail in Sections 5 and 6.

4.2 REPORTING REQUIREMENTS

4.2.1 FRC Manager

The FRC Manager provides a series of reports to the NABIR Field Activities Manager during the funding year.
These reports include a quarterly general progress report and an annual summary report. All reports are
submitted in hard copy and electronic form (e.g., Word, Word Perfect, Excel, etc.) to the contracting officer
a the Oak Ridge Operations Office and the NABIR Field Activities Manager. A brief description of these
reports and their contents follows:

Quarterly Report - A quarterly report will be submitted December, March, June, and September each year.
Contents include quarterly progress on scientific accomplishments, information on additional characterization
data obtained, field site operational issues, planned characterization and research campaigns for the next
quarter, the status of information disseminated to NABIR investigators, and financia information.

Annual Summary Report - An annua summary report will be submitted in September of each year. It
contains a summary of the information provided in the quarterly reports and plans for the following year.

4.2.2 NABIR Investigator Reports

NABIR investigators provide quarterly reports to the FRC Manager and periodic reports to DOE Headquarters
as specified in project funding documentation. The quarterly report will be submitted December, March,
June, and September each year and will include scientific accomplishments, information on additional
characterization data obtained, field site operational issues, planned characterization and research campaigns
for the next quarter, the status of information disseminated to NABIR investigators, and financia information.
This information will be used by the FRC Manager to prepare his quarterly report.

14



5. PROCEDURES FOR NABIR INVESTIGATORS TO INITIATE PROJECTS

This section outlines the procedures for NABIR investigators to guide them in using the FRC field sites for in
situ research (i.e., criteria for making selection and/or prioritization on whether a NABIR investigator(s) can
undertake an in situ research investigation). A flow diagram illustrating the entire process from project
origination through review and implementation a the FRC is included in Appendix B. The entities responsible
for each of the activities comprising this process are shown in Table 5.1.

The NABIR Program Element Managers solicit proposals from potential NABIR investigators for projects that
meet the goals and objectives of the NABIR Program and are suitable for implementation at the FRC.
Submitted proposals are peer reviewed and successful proposals are selected. These proposals are then
submitted to the FRC Manager who reviews each proposal to determine whether there is a high probability
that the project can be successfully implemented at the FRC. If not, then the proposal is referred to the
NABIR Program Element Managers for additional consideration and possible modification. If the proposed
project is appropriate for the conditions at the FRC then the FRC Manager recommends to the NABIR Field
Activities Manager that the project be approved for implementation.

Information necessary to implement the project will be obtained from work plans prepared by the NABIR
investigator. The process for submittal and review of investigator work plans and providing supplementary
information as necessary is described below. For most projects, the review process will take only a few days
to complete. However, some projects may take longer if there are specia permitting requirements or other
complicating factors.

If approved by NABIR, the FRC Manager is notified that the project is to be implemented. He then requests a
workplan from the NABIR investigator describing the project’s location within the FRC, and the nature and
duration of activities to be conducted. The work plan is reviewed for implementability by the FRC Manager
and the FRAP staff for completeness; If additional information is required in order to properly evaluate the
project, the FRC Manager requests it from the NABIR investigator.

The FRC Manager will use the information provided by the NABIR investigator to determine whether the
proposed project is within the scope of a Memorandum of Understanding (MOU) among the Oak Ridge
Reservation contractors, and does not conflict with CERCLA activities at the site. In most cases, proposed
research is already covered under the existing MOU and is also free of CERCLA conflicts. The work plan is
provided for review as needed to DOE Environmental Management at the Oak Ridge Operations, Bechtel
Jacobs Company, and BWXT Y-12. The scope of the review performed by Bechtel Jacobs Company and
BWXT Y-12 is governed by the MOU among these parties and Oak Ridge National Laboratory. The MOU
specifies, among other things, whose operating and waste certification procedures are used (where and
when), and who maintains specific areas.

Based on the work plan, the project is reviewed to determine if there are any potential conflicts with planned
CERCLA activities. If the project is to be conducted in a contaminated area of the Bear Creek Valley, then
DOE Environmental Management determines if the proposed work presents any potential conflict with
CERCLA remediation or monitoring. If not, then the review is completed. If there is a potentia conflict, then
Environmental Management informs the FRC Manager, EPA, and TDEC. The FRC Manager attempts to
resolve the conflict by working with the NABIR investigator to change the project timing, location, and
potentially the scope. If more information is requested by the EPA or TDEC, it is provided. If these efforts
do not resolve the conflict, then the FRC Manager presents project details at a Federal Facility Agreement
Project Managers meeting for evaluation by the parties. The Federd Facility Agreement Project Managers

15



then determine if unresolved concerns remain. If so, the project is suspended until the conflict issues are
resolved. If the resolution requires significant changes that could impact the technical aspects of the project,
then the revised work plan may be resubmitted to the FRAP for review.

If there are no CERCLA conflicts, or when any such potential conflicts are resolved, the proposed project is
evaluated to determine if the activities are within the MOU with respect to Bechtel Jacobs Company. The
FRC Manager and/or Bechtel Jacobs Company make this determination. If the project is not within the scope
of the MOU, the FRC Manager and Bechtel Jacobs Company will modify the MOU as necessary.

If the project is within the MOU with respect to Bechtel Jacobs Company, it will be further evaluated to
determine if the activities are within the MOU with respect to BWXT Y-12; The FRC Manager and BWXT Y-
12 make this determination. |f the project is not within the scope of the MOU, the FRC Manager and BWXT
Y-12 will modify the MOU as necessary.

After apotentia project is determined to be free of CERCLA conflicts and within the Working Agreements
with Bechtel Jacobs Company and BWXT Y-12, areview of the proposed project activities can begin to
determine ESH& Q requirements as described in Sect. 6.0. In some cases, these processes are conducted
concurrently.

Limited ad-hoc field activities such as limited collection of cores and groundwater samples can be approved
by the FRC Manager with prior concurrence from the NABIR Field Activities Manager. All proposed field
activities for this type of work are documented, evaluated, and approved prior to initiation of any on-site
activity. However, any activity that has potential to impact on-going studies, regulatory limitations, and FRC
resources will generally be evaluated by the FRAP.
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Table 5.1. Entities responsible for activitiesin the FRC Project organization, review, and implementation process

ORNL

ORNL

Activity DOE HQ DOE ORO FRAP ORNL FRC Compliance Administrati NABIR Inv. BJC BWXT Othq .
M GR/Staff Institutions
Staff ve Staff
Proposal solicited X
Proposal submitted X
Peer review X X
Successful proposals selected X
Review for FRC suitability X X
Approval for implementation X
Work plan requested from NABIR X
investigator
Work plan prepared and submitted X
Work plan reviewed for implementability X X
Work plan provided to ORO, BJC, & X
BWXT
X
CERCLA Program review X X Potential X X
involvement EPA, TDEC
X
BJC Working Agreement review X Potential
involvement
X
LMES Working Agreement review X Potential
involvement
Complete ESD Project Review/NEPA X X X
Checklist
ISM'S Review X
Requirements list compiled X X
NABIR investigator signs agreement to X X
comply with requirements—project
approved
NABIR investigator and FRC Manager agree X X
on division of tasks and responsibilities
Notification of DOE, BJC, BWXT X
Site clearance obtained for NABIR X X X
investigator through Non-Employee NEP office
Processing
X
Training review and training of Pl as X X X X If trained
necessary elsewhere
Administrative and housekeeping
arrangements completed for NABIR X
investigator
X X
Project is performed Provides X X Provides
Input Waste Mgnt
Services
Complianceis assured X X X X X X
Project monitored per ISMS; modifications
made as necessary X X X
Periodic reporting to DOE X X
Project closeout X X X X X
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6. SITE-SPECIFIC PROJECT REQUIREMENTS REVIEW

The FRC Manager and NABIR investigators are responsible for ensuring ESH& Q compliance at all stages of
each project and the sample handling life cycle. The Oak Ridge National Laboratory ISMS program is
employed as the framework and overall approach to meeting all ESH& Q requirements. A major principle of
ISMS is the identification of standards and requirements before work is performed. Oak Ridge National
Laboratory has in place various compliancerelated organizations which are responsible for identifying the
entire spectrum of requirements that could apply to a particular project. These requirements arise from
federal and state statutes and regulations, executive orders, DOE orders, work smart standards, and
compliance and settlement agreements. For particular projects or classes of activities, Oak Ridge National
Laboratory evaluates the associated hazards (to human health and the environment) and establishes an agreed-
upon set of working standards and requirements, which, when properly implemented, provide adequate
assurance that workers, the public, and the environment are protected from adverse consequences.

The ISMS program is implemented at the FRC as described below and shown in the FRC process flow
diagram included as Appendix B. For each proposed project, FRC staff, in consultation with NABIR
investigators, will prepare an Oak Ridge Nationa Laboratory Environmental Sciences Division ESH& Q Project
Evaluation checklist (Appendix C). This checklist contains specific questions keyed to Oak Ridge National
Laboratory procedures and associated requirements. Hard copies of al procedures, requirements, and other
documents and plans related to the FRC are kept in an on-site library at Oak Ridge National Laboratory. The
ESH& Q Project Evaluation checklist is completed by FRC staff based on information contained in the NABIR
investigator’s work plan. The checklist is then reviewed by representatives within the following Oak Ridge
National Laboratory compliancerelated organizations: Environmental Protection (includes National
Environmenta Policy Act Compliance), Training, Radiation Control, Industrial Hygiene, Laboratory Waste
Services, Quality Assurance, and the Resource Management Organization. These representatives request
additional information from the FRC Manager to the extent necessary to aid them in identifying al applicable
regulatory and other requirements that would apply during the project and sample handling life cycle. These
requirements, including the need for any new permits or modifications to existing permits, are then listed in a
document prepared by FRC staff. Operation of the FRC has been addressed in an Environmental Assessment
(DOE 20004a) and subsequent Finding of No Significant Impact (DOE 2000b) prepared pursuant to the
Nationa Environmental Quality Act. Approva of projects is granted subject to the NABIR investigators
written agreement to meet al identified requirements. The FRC Manager and NABIR investigators bear
responsibility for assuring that NABIR investigators comply with ESH& Q requirements. If project NABIR
investigators do not follow ESH& Q procedures, they will not be allowed to work on site. Worker safety is of
the greatest concern to DOE and the FRC Manager and staff.

As experience is gained, new plans submitted by NABIR investigators for sampling or research with recurring
classes of similar activities will be reviewed by the FRC Manager to determine whether they fall within the
boundaries of previously approved activities and procedures. If so, the established requirements will be
followed, as documented in an agreement signed by the NABIR investigator, and further review will not be
necessary. A memo to FRC records and the Environmental Sciences Division ESH& Q Coordinator will
document this process.
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6.1 PERMITS

Following identification of the requirements for a particular FRC project, the process for obtaining the
necessary permits or permit modifications can begin. In some cases, the processes can be conducted
concurrently. Oak Ridge National Laboratory has a good record of working with regulators to gain rapid
approva for activities similar to those that might be conducted at the FRC. To the extent feasible, permits are
obtained for classes of similar activities to lessen the need for acquiring or modifying permits on a project-
specific basis. Similarly, asinternal and external requirements are identified (e.g., sample transportation
shipping and safety requirements), methods are devel oped to rapidly process various classes of similar
samples to assure their timely analysis while minimizing the procedural burden on NABIR investigators.

6.2 TRAINING REQUIREMENTS

Work conducted at the contaminated area of the FRC may fall under the scope of 29 CFR 1910.120,
Hazardous Waste Operations and Emergency Response (HAZWOPER). Related requirements that are
applicable to each NABIR investigator and staff member are those regulating access to the FRC site and
associated buildings. All personnel requiring long-term access (more than 10 days in one year) to the site
must successfully complete General Employee Training. This training is required by DOE Orders 5480.10
and 5480.40, and the Occupational Safety and Health Act of 29 CFR 1910.1200, and 1910.1450. The
purpose of General Employee Training is to provide an overview of hazards present at the site; the means
used to identify hazardous areas; site emergency procedures and alarms; site safety and quality assurance
programs; and site policies, procedures, and instructions that apply to all employees. All personnel requiring
unescorted short-term access (less than 10 days in one year) must review the Visitor Guide for Oak Ridge
Nationa Laboratory. In addition, laboratory personnel are required to have Hazard Communication training
and job specific training (e.g., Fume Hood Training, Radiation Worker 11). Both laboratory and field
personnel are required to complete project-specific training that may include procedures for tracer injection,
sampling, and analysis and for obtaining and recording field measurements. Personnel working at the
contaminated site require 24-hr HAZWOPER training at a minimum. Personnel involved with core extraction
near the S-3 ponds or requiring entry to designated Radiological Areas will aso require Radiation Worker |1
training. Laboratory-specific training provided by the Laboratory Steward is required to work in the
Environmental Sciences Division laboratories. All required training is available through Oak Ridge National
Laboratory in addition to a variety of other institutions.

Project requirements must be consistent with the FRC Site-Specific Health and Safety Plan (HASP). The
purpose of the FRC Site-Specific HASP is to establish health and safety guidelines to be followed by al
personnel performing work at the FRC. Work is conducted in accordance with requirements identified in the
Oak Ridge Nationa Laboratory HAZWOPER Program Manual and applicable DOE and Oak Ridge Nationa
Laboratory policies and procedures. The Site-Specific HASP serves as an extension of the Oak Ridge
National Laboratory HAZWOPER Program Manual. The combined plans fulfill the requirements of 29 CFR
1910.120.

6.3 TRANSPORTATION REQUIREMENTS

Applicable Department of Transportation (DOT) requirements for the packaging and shipping of samples are
identified by the Oak Ridge National Laboratory Transportation Specialist. A specific Sample Transportation
Checklist is completed by FRC staff during the ISMS review for all projects involving transport of samples on
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public roads. The checklist includes questions about the specific activity of the material, its flashpoint,
whether or not it is preserved, if samples contain hazardous materials, if the sample is a Resource
Conservation and Recovery Act waste, and whether there is any question about the hazardous nature or
radioactivity of the shipment. Based on past experience with sample collection in the Bear Creek Valley,
samples collected at the FRC are generaly below both the DOT radioactivity limit of 70 Bg/g, and the limits
for transportation of corrosives/preservatives. However, the potential to exceed DOT regulations does exist.
Therefore, special provisions for sample transportation are required if DOT regulations are exceeded. Off-site
laboratories receiving samples are required to document that they have obtained the necessary approvals from
the governing regulatory agency to handle anticipated radioactivity and other contaminant levels. Chain-of-
custody and sample receipt notification is maintained by the FRC Manager as specified in the FRC Data
Management Plan.

6.4 EMERGENCY RESPONSE

The Y-12 Nationa Security Complex emergency response organization is locaed in close proximity to the
FRC and will be contacted for response to all emergencies at the FRC. The Plant Shift Superintendent will
coordinate all emergency response operations and can be reached by dialing 911 from any plant telephone or
by calling (865) 574-7172 for emergency medical assistance and first aid. Medical assistance will be provided
by either the Y-12 Health Division doctor and/or nurse, or Y-12 Protective Services Organization Emergency
Medical Technicians.
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7. POLICY FOR NON-OAK RIDGE NATIONAL LABORATORY EMPLOYEES

Oak Ridge National Laboratory policy, for the FRC as well as all other laboratory operations, requires that use
of laboratory resources (e.g., analytical facilities, etc.), DOE site equipment (e.g., drilling equipment, vehicles,
etc.), and sample storage operations be conducted in accordance with the requirements of all federal and state
statutes and regulations, executive orders, DOE orders, work smart standards, compliance and settlement
agreements, and NABIR work plans. Compliance with this policy is implemented primarily through the
review process as explained in Sect. 6.0.

Because many NABIR investigators will not be employees of Oak Ridge National Laboratory, there are
additional considerations and requirements associated with the use of Oak Ridge National Laboratory facilities
by those who are not bound by the requirements and understandings specific to the employer-employee
relationship. Although many such requirements are determined through the ISM S process, an additiond
specific review is conducted through the Non-Employee Processing procedure.

After tentatively approving projects that have completed the ISM S review, the FRC Manager initiates the Non-
Employee Processing procedure. During this review, information concerning the project, NABIR
investigators, and all non-Oak Ridge National Laboratory employees including U.S. Citizens and foreign
nationals, is reviewed by appropriate Environmental Sciences Division and Non-Employee Processing
contacts, and any additional requirements for non-employees, including all ESH& Q training requirements, are
identified. Note: the processing procedure for foreign nationals can take up to several months, and
plans should be made accordingly. NABIR investigators are notified of these requirements by the FRC
Manager and may then report to Oak Ridge National Laboratory for entry badging. 1f non-employees have
not completed the required training at this time, they may complete it at Oak Ridge National Laboratory before
work on the project begins.

Once project requirements are defined, the NABIR investigator and FRC Manager will come to an agreement
on how project task responsibilities will be divided (e.g., who will conduct specific sampling analysis and well
installations). The task responsihilities will be documented and signed by the NABIR investigator and FRC
Manager, and placed in the FRC files.
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8. SAMPLE STORAGE AND DATA MANAGEMENT

Samples to be stored and archived will be managed in compliance with 10 CFR Part 835 which establishes
radiation protection standards, limits, and program requirements for protecting individuals from ionizing
radiation resulting from the conduct of DOE activities. Storage areas will be posted and monitored as
necessary consistent with these requirements as identified in the ISMS. Archived samples are stored in an -
80° C freezer as needed. Sample chain-of-custody will be maintained by the FRC Manager.

As part of Oak Ridge Nationa Laboratory's environmental restoration work, procedures for submitting large
volumes of electronic data to a centralized data repository were developed (North et al., 1997). This
experience forms the foundation for the Data Management System, which is described in the FRC Quality
Assurance Plan.

NABIR investigators are expected to provide the FRC Manager with any data collected at the FRC in a format
suitable for loading into the FRC Data Management System.
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9. PROCEDURES FOR WASTE DISPOSAL

Project-related wastes generated at the contaminated field site which require disposal will be treated and
disposed of, as appropriate, by Bechtel Jacobs Company. BWXT Y-12 may be contacted by FRC staff to
assist in the handling, storage, classification, and delivery of wastes to Bechtel Jacobs Company. For most
projects, wastes will be stored in drums or other suitable containers for ultimate disposal by Bechtel Jacobs
Company. All associated requirements will be determined through the ISM S review process (Sect. 6.0).
Existing Bechtel Jacobs Company waste certification procedures will be employed. Once project waste is
placed in the custody of Bechtel Jacobs Company, no further costs associated with its handling and ultimate
disposal will be borne by the FRC. A Satellite Accumulation Area for Resource Conversation and Recovery
Act waste generated from field analysis using Hach kits has been established at the S-3 Ponds Area 1 site.
Dumpsters for disposal of uncontaminated wastes and personal protective equipment wastes (e.g., disposable
gloves and tyvek) will also be available at the FRC contaminated field site.
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10. CONFLICT OF INTEREST AND INTELLECTUAL PROPERTY RIGHTS

The approach to handling conflict of interest issues as well as intellectua property rights of all parties,
including ownership of both microorganisms and experimental data obtained from the FRC field sites, is
determined through the Oak Ridge Nationa Laboratory directives and guidance on technology transfer. These
include Directives ORNL-TT-001 through ORNL-TT-007, and Guidance document ORNL-TT-G1
(http://www-internal .ornl.gov/ORNL /directives/tt.htm).

DOEFE's Assistant General Counsel for Technology Transfer and Intellectual Property addressed some of these
issues in a guidance letter entit