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LIST OF ACRONYMS AND COMMON ABREVIATIONS

ASER Annual Site Environmental Report (written by DOE)
ASTM American Society for Testing and Materials
BCK Bear Creek Kilometer (station location)
BFK Brushy Fork Creek Kilometer (station location)
BJC Bechtel Jacobs Company
BMAP Biological Monitoring and Abatement Program
BNFL British Nuclear Fuels Limited
BOD Biological Oxygen Demand
BWXT Y-12 Prime Contractor (current)
CAA Clean Air Act
CAP Citizens Advisory Panel (of LOC)
CCR Consumer Confidence Report
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations
COC Contaminants of Concern
COD Chemical Oxygen Demand
CPM (cpm) Counts per Minute
CRM Clinch River Mile
CROET Community Reuse Organization of East Tennessee
CWA Clean Water Act
CYRTF Coal Yard Runoff Treatment Facility (at ORNL)
D&D Decontamination and Decommissioning
DOE Department of Energy
DOE-O Department of Energy-Oversight Division (TDEC)
DWS Division of Water Supply (TDEC)
E. coli Escherichia coli
EAC Environmental Assistance Center (TDEC)
ED1, ED2, ED3 Economic Development Parcel 1, Parcel 2, and Parcel 3
EFPC East Fork Poplar Creek
EMC Environmental Monitoring and Compliance (DOE-O Program)
EMWMF Environmental Management Waste Management Facility
EPA Environmental Protection Agency
EPT Ephemeroptera, Plecoptera, Trichoptera (May flies, Stone flies, Caddis flies)
ERAMS Environmental Radiation Ambient Monitoring System
ET&I Equipment Test and Inspection
ETTP East Tennessee Technology Park
FDA U.S. Food and Drug Administration
FRMAC Federal Radiation Monitoring and Assessment Center
g Gram
GHK Gum Hollow Branch Kilometer (station location)
GIS Geographic Information Systems
GPS Global Positioning System
GW Ground Water
GWQC Ground Water Quality Criteria
HAP Hazardous Air Pollutant
HCK Hinds Creek Kilometer (station location)
IBI Index of Biotic Integrity
IC In Compliance
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“ISCO” Sampler Automatic Water Sampler
IWQP Integrated Water Quality Program
K-#### Facility at K-25 (ETTP)
K-25 Oak Ridge Gaseous Diffusion Plant (now called ETTP)
KBL Knoxville Branch Laboratory
KEAC Knoxville Environmental Assistance Center
l Liter
LC 50 Lethal Concentration at which 50 % of Test Organisms Die
LMES Lockheed Martin Energy Systems (past DOE Contractor)
LOC Local Oversight Committee
LWBR Lower Watts Bar Reservoir
MARSSIM Multi-agency Radiation Survey and Site Investigation Manual
MBK Mill Branch Kilometer (station location)
MCL Maximum Contaminant Level (for drinking water)
MDC Minimum Detectable Concentration
MEK Melton Branch Kilometer (station location)
µg Microgram
mg Milligram
MIK Mitchell Branch Kilometer (station location)
ml Milliliter
MMES Martin Marietta Energy Systems (past DOE Contractor)
µmho Micro mho (mho=1/ohm)
mR Microroentgen
mrem 1/1000 of a rem – millirem
N, S, E, W North, South, East, West
NAAQS National Ambient Air Quality Standards
NAREL National Air and Radiation Environmental Laboratory
NAT No Acute Toxicity
NEPA National Environmental Policy Act
NIC Not In Compliance
NOAEC No Observable Adverse Effect Concentration (to Tested Organisms)
NOV Notice of Violation
NPDES National Pollution Discharge Elimination System
NRWTF Non-Radiological Waste Treatment Facility (at ORNL)
OMI Operations Management International (runs utilities at ETTP under CROET)
OREIS Oak Ridge Environmental Information System

www-oreis.bechteljacobs.org/oreis/help/oreishome.html
ORISE Oak Ridge Institute for Science and Education
ORNL Oak Ridge National Laboratory
ORR Oak Ridge Reservation
OSHA Occupational Safety and Health Association
OSL Optically Stimulated Luminescent (Dosimeter)
OU Operable Unit
PACE Paper, Allied-Industrial, Chemical, and Energy Workers Union
PAM Perimeter Air Monitor
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EXECUTIVE SUMMARY

The Tennessee Department of Environment and Conservation, DOE Oversight Division (the
division) is providing a report of its independent environmental monitoring for the calendar year
2001. The report is a series of individual reports completed by division personnel. The reports are
organized by general areas of interest: Surface Water; Sediment, Drinking Water; Biological/Fish
and Wildlife; Groundwater; Air Quality and Radiation. An abstract is provided in each report.
All supporting information and data used in the completion of these reports are available for
review in the division’s files.

Surface Water
The surface water sampling is an attempt to assess the environmental impact and quality of
rivers, streams, lakes and impoundments around the Oak Ridge Reservation (ORR). Surface
water samples for physical and chemical parameters were collected at 23 locations and compared
against the Tennessee Water Quality Criteria (TWQC) standards. None of the sampled sites
exceeded the TWQC criteria for recreation. The surface water seems to be relatively healthy for
its classified uses indicating that the drinking water sources pose no apparent health risks from
contamination.

Sediment
Sediment sampling showed no levels of concern for the contaminants sampled. Mercury
concentrations in samples taken in the Clinch River below the confluence of Poplar Creek are
elevated but are below Department of Energy’s (DOE), Preliminary Remediation Goals (PRG)
further one goes downstream. Further investigation for sediment mercury will be expanded in
2002 to include two sampling sites at the Tennessee River.

Drinking Water
The monitoring activities through oversight and independent sampling of the sanitary water
distribution systems on the ORR indicate that the chlorine levels were below the regulatory limit
of 0.2 mg/L and no elevated levels of bacteria above the regulatory limits were reported. The
Environmental Radiation Ambient Monitoring System (ERAMS) indicate that tritium results are
well below regulatory criteria. However, tritium has been consistently higher for the Gallaher
water treatment plant than the four other systems monitored in the program.

Biological, Fish and Wildlife
Sampling results indicate that streams exhibit signs of increasing water quality with distance
downstream of DOE influences. However, the number of EPT taxa and the total number of taxa
at the study sites continue to be depressed compared to their respective reference locations.
Diatom and benthic macroinvertebrate samples were collected from twelve study sites located on
five streams: East Fork Poplar Creek, Bear Creek, White Oak Creek, Melton Branch, and
Mitchell Branch. There was no sampling undertaken to support advisory posting for fish
consumption and body contact due to bacteria in 2001.

During the 2001 sampling, 232 Canada Geese were captured and tested for radiological
contamination. None of the birds analyzed had levels of gamma radionuclides above the 5pCi/g
game release level.
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Groundwater
The results of wells sampled showed no discernible impact from the activities of DOE on the
ORR. The well samples were analyzed for volatile organic compounds, nutrients, radiochemistry,
general chemistry, and selected metals. The general groundwater quality of the eleven residential
wells appears to be acceptable. The data indicate that sample concentrations are in a range that
could be considered background water quality. The independent sampling of springs and seeps
on the ORR provided indication of movement of contaminants in the subsurface and in the
groundwater. Springs in Bear Creek valley down gradient from the Bear Creek burial grounds
continue to be impacted by radiochemical, metal and volatile organic constituents.

A hydrogeologic investigation of SS-5 (a spring) to determine groundwater flow from Chestnut
Ridge and Bear Creek valley was conducted to improve monitoring for the Spallation Neutron
Source facility and Y-12. The groundwater tracing evidenced a connection between the Chestnut
Ridge hydrogeologic regimes and that of Bear Creek at SS-5.

Air Quality
No current data results for the gamma annual analyses were available for this report. However,
the analyses for gross alpha and gross beta did not indicate a significant impact on local air
quality from activities on the ORR. The fugitive radiological air emission results at sites of
interest were consistently higher than background measurements but below Clean Air Act
standards. Here, the ERAMS data mirrored trends obtained from the results of the perimeter and
fugitive air monitoring program, indicating no significant impact on the local air quality
attributable to DOE activities on the ORR.

The Hazardous Air Pollutants (HAPs) for metal monitoring at Y-12 and Oak Ridge National
Laboratory (ORNL) indicated no apparent elevated levels of the metals of concern. HAPs metals
monitored were arsenic, beryllium, cadmium, total chromium, lead, nickel and uranium metal.

Radiation
All doses reported for 2001 at off-site locations were below the state primary dose limit for
members of the public. However, some locations associated with the uranium hexafluoride
cylinder storage yard at East Tennessee Technology Park (ETTP) that are potentially accessible
to the public due to DOE re-industrialization efforts, have doses in excess of the state/DOE
primary dose limits for members of the public.

Maintenance of DOE boundaries and fences is very essential and important to prevent public
exposure. The real time ambient gamma monitoring of four sites on the ORR, (the 3513 Waste
Holding Basin, Corehole 8 remedial action, the Molten Salt reactor and the K-33 process
building) showed the highest result of 324µR/hr at the Corehole 8 remedial action site. The
ambient gamma radiological screening of the sediments of Poplar Creek from its confluence with
Clinch River upstream to the mouth of East Fork Poplar Creek indicated no previously
unidentified radioactively contaminated sites.

The footprint reduction survey focused on identifying potential anthropogenic sources of
contamination and exit pathway releases on the ORR that could render portions of land unfit for
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release. The footprint survey investigated 21,439 acres of ORR land. The facility survey program
characterizes the overall condition of building and other related facilities on the ORR for
physical condition, level of contamination and the potential release of contaminants to the
environment. The survey program evaluated 17 facilities and found that eight posed a high
potential for environmental release. However, corrective measures by DOE have removed seven
facilities from this category of high potential environmental release list.

Conclusion
The 2001 monitoring results showed continuous effort by DOE to improve the overall health of
the public and the environment on the ORR. DOE is moving in the right direction to treat and
dispose of some legacy wastes. It is also noteworthy to know that DOE seems to embark on
storage rather than the treatment of newly generated wastes. The lack of treatment of these
accumulated newly generated wastes pose significant risk to the public and the environment,
which is a concern to the state. Therefore, it will be necessary and prudent for the state to
increase its monitoring efforts designed to detect as early as possible, potential releases from
these waste accumulation areas.

Moreover, as DOE’s funding for cleanup and treatment of waste continues to dwindle, it
becomes increasingly doubtful if DOE can sustain or maintain any positive effort to assure an
acceptable healthier environment now and the years ahead. The state is committed in its resolve
to press upon DOE to become more aggressive in seeking adequate funding necessary to enable it
to remain committed to the efforts on environmental remediation activities, waste management,
the treatment of newly generated wastes, disposal issues and effective institutional controls.
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INTRODUCTION

The Tennessee Department of Environment and Conservation, DOE Oversight Division (the
division), in accordance with the Tennessee Oversight Agreement Attachment A.7.2.2, is
providing an annual environmental monitoring report of the results of its monitoring and analysis
activities during the calendar year of 2001, for public distribution. The division was established
in 1991 to administer the Tennessee Oversight Agreement and the CERCLA required Federal
Facility Agreement. These agreements are designed to assure the citizens of Tennessee that their
health, safety, and environment are being protected through existing programs and substantial
new commitments by the Department of Energy (DOE).

The division’s monitoring efforts planned for 2002 are described in its 2002 Environmental
Monitoring Plan as submitted to the DOE Oak Ridge Operations in January 2002. All of the
environmental monitoring projects planned for 2002 was attempted by the Division except for
one.

The report consists of a series of individual reports that involve independent environmental
monitoring by the division. The individual reports are organized by general areas of interest:
Surface Water; Drinking Water; Biological/Fish and Wildlife; Groundwater; Air Quality; and
Radiation. Abstracts and conclusions are available in each report to provide a quick overview of
the content and outcome of each monitoring effort. All supporting information and data used in
the completion of these reports are available for review in the division’s program files. Overall,
the report characterized and evaluated the chemical and radiological emissions in the air, water,
and sediments both on and off the Oak Ridge Reservation.

The division has considered the location, environmental setting, history, and on-going DOE
operations in its environmental monitoring programs. The information gathered provides a better
understanding of the fate and transport of contaminants released from the Oak Ridge Reservation
into the environment. This understanding has lead to the development of an ambient monitoring
system and increased the probability of detecting releases in the event that institutional controls
on the Oak Ridge Reservation fail.

Currently, the division’s monitoring activities have not detected any imminent threats to public
health or the environment outside of the Oak Ridge Reservation. However, unacceptable releases
of contaminants from past DOE operational and disposal activities continue to pose risk to the
environment and it is imperative to note that if current institutional controls fail or if the present
contaminant source controls can no longer be maintained, the public would be at risk of
environmental contamination.
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Site Description

The DOE Oak Ridge Reservation (ORR), as shown in Figure 1, encompasses approximately
35,000 acres and three major operational DOE facilities: the Oak Ridge National Laboratory
(ORNL), the Oak Ridge Y-12 Plant (Y-12), and the East Tennessee Technology Park (ETTP,
formerly the K-25 Gaseous Diffusion Plant). The initial objectives of the ORR operations were
the production of plutonium and the enrichment of uranium for nuclear weapons components. In
the 56 + years since the ORR was established, a variety of production and research activities have
generated numerous radioactive, hazardous, and mixed wastes. These wastes, along with wastes
from other locations, were disposed of on the ORR. Early waste disposal methods on the ORR
were rudimentary compared to today's standards.
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Figure 1: The Oak Ridge Reservation

The ORR is located within the corporate boundaries of the city of Oak Ridge, Tennessee, in the
counties of Anderson and Roane. The Reservation is bounded on the north and east by residential
areas of the city of Oak Ridge and on the south and west by the Clinch River. Counties adjacent
to the Reservation include Knox, Loudon, and Morgan. Meigs and Rhea counties are
immediately downstream on the Tennessee River from the ORR. The nearest cities are Oak
Ridge, Oliver Springs, Kingston, Lenoir City, Harriman, Farragut, and Clinton. The nearest
metropolitan area, Knoxville, lies approximately 20 miles to the east. Figure 2 depicts the general
location of the Oak Ridge Reservation and nearby cities.
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Figure 2: Location of the Oak Ridge Reservation

The ORR lies in the Valley and Ridge Physiographic Province of East Tennessee. The Valley and
Ridge Province is a zone of complex geologic structures dominated by a series of thrust faults
and characterized by a succession of elongated southwest-northeast trending valleys and ridges.
In general, the ridges are underlain by sandstones, limestones, and/or dolomites that are relatively
resistant to erosion. The valleys are underlain by weaker shales and more soluble carbonate rock
units.

The hydrogeology of the ORR is very complex with a number of variables influencing the
direction, quantity, and velocity of groundwater flow that may or may not be evident from
surface topography. In many areas of the ORR, groundwater appears primarily to travel along
short flow paths in the storm flow zone to nearby streams. In other areas, evidence indicates
substantial groundwater flow and, thereby, contaminant transport may occur preferentially in
fractures and solution cavities in the bedrock for relatively long distances.

As seen in Figure 3, streams on the ORR drain to the Clinch River. Melton Hill Dam impounded
the Clinch River in 1963. Contaminants released on the Oak Ridge Reservation enter area
streams (e.g., White Oak Creek, Bear Creek, East Fork Poplar Creek, and Poplar Creek) and are
transported into the Clinch River and Watts Bar Reservoir on the Tennessee River.
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Figure 3: Watts Bar Reservoir

The climate of the region is moderately humid and the annual average precipitation is around 55
inches. Winds on the reservation are controlled, in large part, by the valley and ridge topography
with prevailing winds moving up the valleys (northeasterly) during the daytime and down the
valleys (southwesterly) at night.
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