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Code of Federal Regulations

dichloroethane

U. S. Department of Energy

Environmental Management Waste Management Facility
East Tennessee Technology Park

exposure unit

Federal Facility Agreement

fiscal year

Lower East Fork Poplar Creek

Melton Branch Weir

McCoy Branch kilometer

Safe Drinking Water Act maximum contaminant level
North Tributary

polychlorinated biphenyl

tetrachloroethene

pounds per square inch gauge

Resource Conservation and Recovery Act of 1976
Tennessee Department of Environment and Conservation
Thallium

Upper East Fork Poplar Creek

volatile organic compound

White Oak Creek kilometer

White Oak Creek Weir

Y-12 National Nuclear Security Administrative Site
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EXECUTIVE SUMMARY

Under the requirements of the Federal Facility Agreement (DOE 1992) established between the DOE, the
U.S. Environmental Protection Agency, and the Tennessee Department of Environment and
Conservation, all environmental restoration activities on the Oak Ridge Reservation are performed in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA). This 2012 Remediation Effectiveness Report:

e assesses and documents the performance of engineering and land use controls for each completed
CERCLA action on and around the U. S. Department of Energy (DOE) Oak Ridge Reservation

e cvaluates the effectiveness of and compliance with the long-term stewardship requirements for each
of the completed actions

e summarizes watershed monitoring results

First issued in 1997, the Remediation Effectiveness Report has been reissued annually to update the
performance of completed actions and to add descriptions of new CERCLA actions. With the exception
of some ecological sampling data, all data reported in the 2012 Remediation Effectiveness Report was
collected prior to or in Fiscal Year (FY) 2011.

Remedial decision on the Oak Ridge Reservation have been made at the watershed scale in recognition of
surface water being the major pathway for offsite contaminant transport and to ensure that the evaluation
considers the cumulative resources needed for cleanup and the resource implications for alternate end
uses. The watershed records of decision contain performance goals to be met and a series of remedial
actions designed to achieve them. Since the implementation of these watershed-scale Records of
Decision can take many years to complete, evaluation of performance must consider completed actions,
actions not implemented, and actions which are in progress.

Monitoring information used to assess performance was compiled by the Water Resources Restoration
Program that was established to implement a comprehensive, integrated environmental monitoring and
assessment program for the Oak Ridge Reservation and to minimize duplication of field, analytical, and
reporting efforts. Groundwater, surface water, sediment, and biota are monitored and evaluated as part of
this assessment program. In addition to collecting performance assessment data, baseline data also is
collected to gauge the effectiveness of future actions once implemented.

Since most of the remediation decisions do not allow unrestricted end use, these sites will require long-
term stewardship. Long-term stewardship is the set of activities necessary to protect human health and the
environment from physical hazards, residual contamination, and wastes remaining following remediation
and includes activities such as facility operations, monitoring, and land use controls. The Remediation
Effectiveness Report evaluates the performance of engineering controls and land use controls that are
required by CERCLA documents to protect human health and the environment.

A chapter is devoted to each of the watersheds, to Chestnut Ridge, to off-site actions, and to other sites.
Rather than forming a single defined hydrologic watershed, Chestnut Ridge and the East Tennessee
Technology Park comprise several individual sub-watersheds but are treated as a single unit for decision-
making and performance assessment purposes. Each chapter identifies completed single-project actions
and completed watershed-scale actions with long-term stewardship requirements.
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A summary of the effectiveness evaluation follows. Issues and recommendations are summarized in
Chapter 1, and more detailed discussion of the issues and recommendations is in each chapter.

Bethel Valley

Following is a summary of the Bethel Valley watershed performance monitoring:

e Mercury concentrations at the Bethel Valley watershed integration point (7500 Bridge) continue to
decrease. The mercury concentrations measured at the 7500 Bridge integration point were below the
ambient water quality criteria (AWQC) of 51 ng/L in all 12 monthly grab samples. One of two
samples collected from White Oak Creek near the former mercury discharge outfall exceeded the
AWQC.

o  ”°Sr concentrations at the Bethel Valley watershed integration point (7500 Bridge) do not meet the
risk reduction goal and continue to increase. Higher than average rainfall during 2009 through 2011
compounded with problems associated with the Corehole 8 plume extraction system are responsible
for the increase in *°Sr during the past few years. The plume collection system is expected to resume
operation during the second or third quarter of FY 2012, after which *’Sr concentrations are expected
to decrease.

e  The risk reduction goal for *’Cs was met at the Bethel Valley watershed integration point
(7500 Bridge).

e Biological monitoring of the Bethel Valley watershed continues to indicate moderate ecological
recovery. Decreased mercury concentrations in fish at the site closest to the Oak Ridge National
Laboratory facilities to levels below the Environmental Protection Agency-recommended fish-based
AWQC for mercury is encouraging.

Melton Valley

Following is a summary of the Melton Valley watershed performance monitoring:

e Radiological goals for *’Cs, *°Sr, and tritium, which are the principal surface water contaminants in
the Melton Valley watershed, were met at the watershed integration point (White Oak Dam).
Concentration trends for these contaminants were stable or decreasing during FY 2011. Principal
contaminant concentrations at tributary and mainstem monitoring locations remained compliant with
goals of the Record of Decision for Interim Actions for the Melton Valley Watershed (DOE 2000).
Although a slight increase in the *’Sr was observed, the contaminant fluxes from Melton Valley
remained low relative to the responses observed during wet years prior to remediation.

e  Groundwater contaminant concentrations around the shallow land burial sites are generally
decreasing or stable compared to concentrations measured before completion of the Melton Valley
remedy.

e  Groundwater level monitoring of the hydrologic isolation areas in Melton Valley showed that
performance criteria were met at 38 of 44 locations. Three of the wells not meeting the performance
criteria are located in Solid Waste Storage Area 4. Two of those are located near the downgradient
trench which, based on these wells performance, show evidence of deteriorated performance during
FY 2011. An evaluation of the options to enhance system performance is planned.
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e Monitoring of wells in the Melton Valley groundwater exit pathway and offsite monitoring wells
shows that groundwater flow paths converge toward the Clinch River from both the DOE side and
offsite. Disturbance of this natural flow condition by groundwater pumping offsite has the potential
to draw DOE contaminants to offsite pumping locations. Because of this vulnerability, DOE
provided funds for installation of utility water supply to offsite residents near the Clinch River.

e  Groundwater analyses conducted on samples from the sentinel wells since their construction in 2004
have resulted in a number of radionuclides and volatile organic compounds (VOCs) being detected
periodically in different monitoring locations. Sampling and analysis of groundwater from offsite
wells showed detection of low concentrations of VOCs in samples from one sample at one well. This
detection occurred coincident with detection of similar VOCs in one of the DOE sentinel wells. The
offsite detection occurred early in the sampling history and is suspected to have occurred because of
pumping stresses in the offsite well during construction. This detection is considered to exemplify
the vulnerability of offsite wells in close proximity to areas of ground contamination. Two detections
of very low levels of *Sr and one detection of very low level *’Tc occurred in offsite monitoring
wells during the year and these were either not detectable in duplicate samples or were not detected
in subsequent samples.

e The biological monitoring results indicate that Melton Branch stream communities are impaired
relative to reference sites, but continue to improve.

Bear Creek Valley

Following is a summary of the Bear Creek Valley watershed performance monitoring:

e  Surface water monitoring at the integration point (BCK 9.2) showed that the Record of Decision goal
of <34 kg/yr of uranium was not attained. The measured uranium flux at the integration point was
about 109 kg. About 29% of the uranium flux is attributed to surface water discharged from the S-3
Ponds plume and about 51% of the uranium flux originated in the Bear Creek Burial Grounds. Other
contributors to the total uranium flux include deeper groundwater flows in the S-3 plume that
discharge to Bear Creek via springs SS-4 and SS-5 and diffuse bed seepage, as well as smaller
contributions from NT-3, NT-5, and NT-7. During FY 2011, the risk level associated with uranium
at the integration point remained about twice the goal.

e In FY 2011 samples were collected within the NT-8 drainage at several locations to identify points
of entry of contaminants into the stream. The analytical results confirm that the eastern branch of
NT-8 that originates in Burial Ground D-West was the principal source of uranium and was a
significant source of polychlorinated biphenyls (PCBs). Additionally, the highest source of VOCs is
attributed to a discharge of plume water that evolves from beneath Burial Ground A and extending
westward beneath NT-7.

e  Both nitrate and cadmium concentrations meet AWQC requirements at the watershed integration
point (BCK 9.2).

e  The average nitrate concentration measured at BCK 12.34 near the S-3 Pond source area was less
than the industrial risk-based concentration.

e  Groundwater contaminant trends are relatively stable, and changes from FY 2010 levels are minor.

Increases in some VOC constituents were observed in groundwater at the Bear Creek Burial
Grounds.
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Chestnut Ridge

United Nuclear Corporation — As discussed in previous Remediation Effectiveness Reports (DOE
2010 and DOE 2011), elevated gross beta activity continues to be observed in downgradient well
GW-205 and in FY 2011 at UNC SW-1, suggesting a potential contaminant release from the site.
The gross beta activity does not appear to be caused by *’Sr, but does track closely to *K. The
downgradient spring (UNC SW-1), added to the monitoring network in FY 2008 to assess the
potential impacts of groundwater seepage on surface water quality, exhibits data consistent with
results from other downgradient monitoring wells at the site that do not detect any contaminants of
concern above an action limit. However, because of detected gross beta in the United Nuclear
Corporation SW-1 in FY 2011, it is recommended that *’Sr be added to the analytical suite for that
location.

Kerr Hollow Quarry — Results of statistical evaluations of FY 2011 groundwater analytical data
for Kerr Hollow Quarry do not indicate a contaminant release for the uppermost aquifer and do not
warrant any response action specified in the Post-Closure Permit for Chestnut Ridge Hydrogeologic
Regime (TDEC 2006).

Filled Coal Ash Pond — The monitoring results since the remedial action indicate that the remedy
is successfully lowering the concentration of contaminants of concern in surface water as it exits the
wetland. Arsenic concentrations, however, generally exceed AWQC in both the upgradient and
downgradient locations at the Filled Coal Ash Pond wetland, although concentrations have decreased
since implementation of the remedial action. Arsenic levels in Rogers Quarry fish have been near
background. However, selenium and mercury concentrations are substantially higher in fish relative
to concentrations found in reference stream fish. Stream community measures show that McCoy
Branch is improving but remains below the values observed in reference streams.

Upper East Fork Poplar Creek

Following is a summary of the Upper East Fork Poplar Creek watershed performance monitoring:

The Record of Decision for Phase | Interim Source Control Actions in the Upper East Fork Poplar
Creek Characterization Area (DOE 2002) goal at Station 17 is 200 ng/L. The average flow-paced
composite mercury concentration during FY 2011 was 817 ng/L. Although significant reductions in
mercury concentration were observed following startup of the Big Spring Water Treatment System,
and in response to drought conditions during 2007 and 2008, the interim goal for mercury
concentrations has not yet been attained on an annual average basis. The increased concentrations
measured during FY 2011 are related to sediment disturbances that occurred during the West End
Mercury Area storm drain cleanout process.

Surface water contaminant discharge conditions were adversely affected by disturbances related to
the West End Mercury Area storm drain sediment removal project. High concentrations and high
fluxes of mercury were measured throughout the watershed.

The Big Spring Water Treatment System was fully operational during FY 2011 and although no
significant downtime or operational problems occurred, inflow volumes exceeded treatment
capacity which caused bypass of untreated water to discharge via Outfall 51 and at the Big Spring
Water Treatment System equalization tank overflow. Based on available data it is estimated that 0.3
to 0.5 kg of mercury may have been discharged via Outfall 51. During FY 2012, a sampling system
was installed on the equalization tank overflow to measure the amount of water and mercury that is
discharged without treatment. The average effluent concentration for Big Spring Water Treatment
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System was 0.029 pg/L, which is slightly greater than the past two years but is less than the
performance standard of 0.2 pg/L. In addition to continued monitoring of the mercury
concentrations during high flows at Outfall 51, the equalization tank overflow water will be
monitored.

. The performance standard for uranium at Station 17 is to monitor the trend. The uranium flux at
Station 17 in FY 2011 remains elevated relative to levels observed in drought years. Uranium
concentration and fluxes originate from groundwater seepage and storm water transport of surface
contamination at Y-12. Groundwater contamination in the West End Mercury Area is a source of
uranium flux at Outfall 200A6. In addition to groundwater plume discharges to surface water,
another source of the increased uranium flux observed at Station 17 may be the former Oil
Skimmer Basin.

. Aquatic biological monitoring shows that mercury concentrations remain stable in fish tissue at
EFK 23.4 near the watershed integration point. PCB concentrations in fish increased to 0.64 pug/g in
2011 but remained much lower than peak levels. The lack of a response in fish to decreased
mercury concentrations in water is an ongoing issue. Additionally, remedial measures required by
the Record of Decision for Phase | Interim Source Control Actions (DOE 2002), including the clean
up and repair of storm sewers in the West End Mercury Area, are expected to reduce mercury
concentrations at Station 17. Although fish and benthic communities are relatively stable, they
continue to show impairment compared to the reference streams.

Off-Site Actions

. Lower East Fork Poplar Creek - Monitoring at Station 17 is conducted to measure the
concentration and mass flux of mercury that is discharged from the Upper East Fork Poplar Creek
watershed into Lower East Fork Poplar Creek. During FY 2011, the flow-paced continuous
monitoring detected an average concentration of 817 ng/L and a mass flux of about 43.2 kg
mercury. The levels of mercury in fish tissue have remained elevated.

. Clinch River/Poplar Creek - Performance monitoring of the Clinch River and Poplar Creek
continues to indicate a downward trend in fish polychlorinated biphenyl concentrations since the
late 1980s. PCBs in channel catfish are below the fish advisory levels in most years in the Clinch
River, but have been at or near the advisory limits in the last couple of years in Poplar Creek.
Striped bass are routinely above advisory limits, especially larger fish. Mercury concentrations in
fish at monitored sites continue to indicate the influence of mercury sources from East Fork Poplar
Creek, with the highest levels in fish in Poplar Creek and lower levels with distance downstream.
Overall, the performance monitoring has been successful in addressing the record of decision goal
of evaluating changes in fish contaminant levels and how those levels compare to fish advisory
limits.

. Lower Watts Bar Reservoir - Performance monitoring results from Lower Watts Bar Reservoir
obtained during FY 2011 continue to indicate that mercury and PCB levels in fish are below

commonly-used fish advisory levels.

East Tennessee Technology Park

During FY 2011, monitoring results for the principal surface water and groundwater locations indicate
that contaminant levels are generally stable to decreasing in most instances. Collection and treatment of
groundwater containing hexavalent chromium is ongoing and is protective of water quality in Mitchell
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Branch. Mercury detections at storm drain outfalls and the K-1700 Weir indicate the need for additional
investigation to identify potential mercury sources.

Performance monitoring at the K-1007-P1 Holding Pond began in FY 2010. The baseline trends show
PCBs in largemouth bass around 15 ug/g as a long-term average. The current sunfish average in fillet is
around 2 pg/g, resulting in a decrease in potential human health risks associated with the change in
species alone. Bluegill concentrations have decreased from around 3 pg/g prior to the actions to 2 ug/g
currently. Clam studies continue to indicate that storm drains are a source of PCBs to the K-1007-P1
Holding Pond, but resuspension of contaminated sediments in the pond are a more likely important source
of PCBs to fish. The removal action at the K-1007-P1 Holding Pond was designed to reduce sediment
mobilization and subsequent bioaccumulation in fish. It will take some time for the fish, plant, wildlife,
and water quality conditions in the pond to stabilize, allowing a better assessment of whether PCB
exposure in the pond has sufficiently decreased.

CERCLA Actions at Other Sites

° Oak Ridge Associated Universities South Campus Facility - During FY 2011, samples were
collected from well GW-842 and surface water locations SCF-WS1 and SCF-WS2 and were
analyzed for VOCs. Well GW-841 was dry at the time of sampling. The FY 2011 results, which
were below drinking water standard concentrations, show continuing decreased concentrations
compared to the short-term increase observed during 2006 and 2007. No site-related VOCs were
detected in the two surface water samples collected during FY 2011.
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1. INTRODUCTION

11 PURPOSE
The purposes of the annual Remediation Effectiveness Report are to:

o Evaluate the performance of each completed action performed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) on and around the
U. S. Department of Energy (DOE) Oak Ridge Reservation

o evaluate the effectiveness of and compliance with the long-term stewardship requirements for each of
the completed actions

e summarize watershed monitoring results

With the exception of some ecological sampling data, all data reported in the 2012 Remediation
Effectiveness Report was collected prior to or in Fiscal Year (FY) 2011.

1.2 REMEDIATION STRATEGY

In Oak Ridge, DOE and its predecessor agencies have had a mission over the past sixty years of uranium
enrichment, weapons production, and energy research. As a result of this mission, there is a legacy of
hundreds of contaminated sites on the Oak Ridge Reservation. The Oak Ridge Reservation was placed on
the CERCLA National Priorities List in 1989. The Federal Facility Agreement (DOE 1992), signed by
DOE, the Environmental Protection Agency, and the Tennessee Department of Environment and
Conservation in 1991, describes how remediation under CERCLA will be performed.

The remediation strategy for the contaminated sites on the Oak Ridge Reservation is based on a watershed
management approach. The Clinch River bounds the Oak Ridge Reservation on three sides, and there are
active creeks that flow down the valleys to the Clinch River. These surface water systems are fed by
runoff from rainfall and by the groundwater that continually discharges to the surface streams. As much
as 90% of the water entering the ground flows rapidly through highly porous and shallow soil, which
contains most of the contaminated sites, before discharging to nearby surface water. Consequently, the
primary pathway for offsite contaminant migration is through shallow groundwater to surface water.
Because of abundant rainfall, contaminant transport by shallow subsurface flow to surface waters, and the
presence of contaminated sites in defined watersheds, a watershed strategy became the basis for
environmental restoration. This conceptual site model is illustrated in Figure 1.1.
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® Most shallow groundwater
moves quickly to surface water

® Water-rich environment
® Complex hydrogeology
® Nearby population centers

® Recreational and municipal use of
downstream water resources

Figure 1.1. Conceptual site model.

Watershed management is an integrated, holistic approach to restore and protect ecosystems and to
protect human health by focusing on hydrologically defined drainage basins. Watershed management is
applied to the environmental restoration of the Oak Ridge Reservation by grouping contaminated sites
into the following five watersheds (Figure 1.2):

e Bethel Valley

e Melton Valley

o Bear Creek Valley

e Upper East Fork Poplar Creek (UEFPC)

e East Tennessee Technology Park (ETTP)

Additionally, decisions have been made and actions taken off-site (Lower East Fork Poplar Creek, Clinch
River/Poplar Creek, and Lower Watts Bar Reservoir), on Chestnut Ridge, and at other sites (White Wing
Scrap Yard and Oak Ridge Associated Universities South Campus Facility).

The watersheds are used to:

o identify, assess, and prioritize contaminant releases
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¢ make remedial decisions
e evaluate remedial effectiveness

Contaminants released from the contaminated sites accumulate in floodplain soils and aquatic sediments.
Contaminants not retained, or those remobilized, are released to the surface waters and subsequently
offsite to the Clinch River. Therefore, the surface water acts as an integrator of contaminant flux, and
integration points (Figure 1.2) are identified in each watershed at which contaminant releases can be
tracked, assessed, and prioritized. Once the baseline monitoring and characterization are completed and
the cleanup objectives are defined, the contribution of each remedial action toward achieving the
objectives can be estimated and assessed at the watershed integration point. Through surface water
monitoring both the specific performance of each action and the cumulative progress toward achieving
the cleanup objectives can be assessed.

Since its inception in 1989, the following risk-based prioritization has been used for determining the
sequence of remediation work:

e mitigate immediate onsite and offsite risks

o reduce further migration of contaminants offsite

e address sources of offsite surface water and groundwater contamination
e address remaining onsite contamination

e address decontamination and demolition of facilities

Remedial decisions reflect tradeoffs among protection of human health and the environment, compliance
with environmental standards, and implementation criteria, primarily cost and implementability. A
preferred alternative is selected that represents the optimum solution among these factors. For the Oak
Ridge Reservation the optimum solution needs to be determined at the watershed scale to ensure that the
evaluation considers the cumulative resources needed for cleanup and the resource implications for
alternate end uses. The optimum decision for a single contaminated site may not be the same as when
other contaminated sites in the same watershed are considered as well. For this reason the optimum
decision for each contaminated site is made in the context of the optimum solution for the entire
watershed. By focusing on future end use, the appropriate level of cleanup for a watershed can be
established. The watershed records of decision contain performance goals to be met and a series of
remedial actions designed to achieve them.

While waiting for the watershed decisions to be made with the associated series of remedial actions,
single-project actions were performed primarily to mitigate immediate risks and to reduce further
migration of contaminants offsite.

1.3 LONG-TERM STEWARDSHIP

Various CERCLA decision documents are used to make remediation decisions on the Oak Ridge
Reservation. Typically, either a Record of Decision for a remedial action or Action Memorandum for a
removal action defines the selected remedy. These decision documents contain the statutory decision for
remediation activities and may also specify long-term stewardship requirements. However, because most
decision documents generally lack specifics, additional details typically are found in post-Record of
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Decision documents, such as remedial action work plans, post-construction reports, remedial action
reports, removal action reports, phased-construction completion reports, or monitoring plans.

The decision documents contain engineering controls and land use controls:

e Engineering controls include actions to stabilize and/or physically contain or isolate waste,
contamination, or other residual hazards. Engineering controls include in situ stabilization; capping of
residual contamination; excavation of residual contamination; groundwater extraction and treatment
systems; demolition of buildings; and vaults, repositories, or engineered landfills designed to isolate
waste or materials.

e Land use controls are legal and other non-engineering measures intended to prevent the public from
coming into contact with contamination left in place. Land use controls include administrative
controls such as property record restrictions, property record notices, zoning notices, and
excavation/penetration permit programs, as well as physical controls, such as state
advisories/postings, fences, signs, and surveillance patrols.

Since most of the remediation decisions do not allow unrestricted end use, these sites will require long-
term stewardship. Long-term stewardship is the set of activities necessary to protect human health and the
environment from physical hazards, residual contamination, and wastes remaining following remediation.
The basic elements of long-term stewardship are:

e Stewards — Stewards are responsible for developing, implementing, and overseeing long-term
stewardship activities.

e Operations — Operations are those activities necessary to ensure the integrity of the engineering and
land use controls and include facility operations, inspection, verification, surveillance, monitoring,
enforcement, maintenance, modification, replacement, and evaluation.

e Information Systems — Information systems maintain records of residual contamination, associated
risks, required long-term stewardship activities, and performance of the engineering and land use
controls.

o Research — Research is needed in areas such as the long-term performance of stabilization and
containment technologies and long-term migration of contaminants to reduce the cost of long-term
stewardship and the risk of residual contamination.

e Public Participation — Public participation is required since the public is being protected and should
be involved in selecting, implementing, and reviewing the performance of the remedy and long-term
stewardship activities.

e Public Education — Public education is necessary to ensure that the nature and risk of residual
contamination and the resultant types of land use controls are understood.

e Funding — Adequate and sustained funding is necessary to develop and maintain long-term
stewardship activities.

Long-term stewardship ensures that the engineering controls and land use controls remain effective for an

extended, or possibly indefinite, period of time until residual hazards are reduced sufficiently to permit
unrestricted use and unlimited access (DOE 2003). Long-term stewardship is designed to:
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e Prevent the residual hazard from migrating to the receptor (generally through engineering controls),
and

o Prevent the receptor from encountering the residual hazard (generally through land use controls).

The Remediation Effectiveness Report evaluates the performance of engineering controls and land use
controls that are required by CERCLA documents, e.g., Records of Decision, Action Memoranda,
Remedial Action Work Plans, Removal Action Work Plans, Phased Construction Completion Reports,
Remedial Action Reports, and Removal Action Reports, to protect human health and the environment.
The definitions encompassing long-term stewardship have evolved over time, and earlier decision
documents used the term “institutional controls” instead of land use controls and engineering controls.
This term “institutional controls” is used throughout this document when using citations directly from
these earlier decision documents.

Long-term stewardship information used in this document was collected and/or compiled by the Water
Resources Restoration Program in conjunction with the Surveillance and Maintenance Program, the
Radiation Protection Program, and Environmental Compliance. Site-specific inspections to assess the
condition of engineering controls, as well as physical land use controls, i.e., access controls, signs, and
security patrols, are performed by the Surveillance and Maintenance Program in accordance with site-
specific surveillance and maintenance plans. Inspection check sheets are completed for each location and
linked to any needed maintenance request forms. This documentation is maintained by the Project
Document Control Center and ultimately filed in the Document Management Center. The Water
Resources Restoration Program routinely obtains copies of these check sheets to monitor effectiveness
and to summarize compliance with the long-term stewardship requirements annually in the Remediation
Effectiveness Report. Long-term stewardship requirements at the ETTP also include radiological surveys,
Contamination Area postings, storm drain sampling, and surface water monitoring for areas with
remaining contamination. Radiological monitoring information is maintained by the Radiation Protection
Program, and a summary of the survey results are incorporated into the Remediation Effectiveness
Report. Storm drain sampling and surface water monitoring is performed by ETTP Environmental
Compliance.

Documentation verifying the implementation of administrative land use controls, i.e., property record
restrictions, property record notices, zoning notices, and excavation/penetration permit programs, is
obtained from many sources, including the County Register of Deeds offices for property record
restrictions and property record notices, the City Planning Commission for zoning notices, and project
engineers for the excavation/penetration permit program. Copies of this documentation are obtained by
the Water Resources Restoration Program and maintained with the project files.

The Memorandum of Understanding for Implementation of a Land Use Control Assurance Plan (LUCAP)
for the United States Department of Energy Oak Ridge Reservation (DOE 1999a) requires that the
Manager, DOE Oak Ridge Operations, annually verify in the Remediation Effectiveness Report that Land
Use Controls Implementation Plans are being implemented on the Oak Ridge Reservation. Only select
land use controls for Melton Valley require an annual certification, and this annual certification for
Melton Valley is in Appendix A.

Monitoring information is an instrumental component of long-term stewardship, it is used to assess the
performance of completed CERCLA actions where residual contamination is left that does not allow for
unrestricted use. On the Oak Ridge Reservation for CERCLA sites this information is compiled by the
Water Resources Restoration Program. The Water Resources Restoration Program was established to
implement a comprehensive, integrated environmental monitoring and assessment program for the Oak
Ridge Reservation and to minimize duplication of field, analytical, and reporting efforts. Groundwater,
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surface water, sediment, and biota are monitored and evaluated as part of this assessment program. In
addition to collecting performance assessment data, baseline data also is collected to gauge the
effectiveness of future actions once implemented. All data used in the Remediation Effectiveness Report
are collected in accordance with the watershed-specific monitoring plans and the Quality Assurance
Project Plan for the Water Resources Restoration Program (UCOR 2012, in preparation). Baseline data
will be reported in future Remediation Effectiveness Reports, as required, once the respective actions are
completed.

Select biological monitoring data provide a usable measure of overall improvements in aquatic
conditions. However, these data are not intended to imply any conclusions regarding the current status of
ecological risk. The risk to ecological receptors will be evaluated in future studies, such as Remedial
Investigations and addressed by final decisions for each of the watersheds.

Figure 1.2 shows areas of known groundwater contamination in each of the watersheds. No final
groundwater decisions have been made on the Oak Ridge Reservation to date, although several
groundwater remedial actions have been undertaken. Progress toward groundwater remediation has been
challenging because of the hydrogeologic complexity of fractured rock and karst systems. During the
1990s, several passive groundwater remedial actions were implemented using in situ media to capture or
degrade contaminants. None of these remedial actions met with long-term success, and all were
terminated. Remedial actions that have been successful at prevention of the spread of groundwater
contamination have included containment pump-and-treat systems and aggressive hydrologic isolation of
wastes left in place by capping and in situ stabilization. Containment pump and treat systems are
successful at mitigation of offsite plume migration at the Y-12 east-end volatile organic compound (VOC)
plume in Upper East Fork Poplar Creek (UEFPC) and at the hexavalent chromium plume at the East
Tennessee Technology Park (ETTP). Such systems do require periodic maintenance and potential
modification, as is the case at the Core Hole 8 plume in Bethel Valley. In Melton Valley, aggressive
hydrologic isolation and in situ solidification by grouting of wastes left in place is successful in halting
formation of contaminated leachate which feeds groundwater contaminant plumes. Dense non-aqueous
phase liquids containing chlorinated VOCs in fractured bedrock are known to exist at ETTP and in Bear
Creek Valley and may be present in other areas of the Oak Ridge Reservation. Such contaminant
problems are extremely difficult and in some instances have been determined to be technically
impracticable to remediate. Groundwater treatability studies are being conducted at two chlorinated VOC
sites — ETTP and the Oak Ridge National Laboratory — to evaluate the feasibility of remediating these
contaminants in the Oak Ridge Reservation groundwater setting. Groundwater also is monitored to
establish a baseline and to identify trends. Groundwater wells have been identified to monitor exit
pathways from the Oak Ridge Reservation and to monitor the performance of specific actions.

In summary, as illustrated in Figure 1.3, the decision documents describe the remedy in terms of
engineering controls and land use controls. Through the Operations element of long-term stewardship
engineering controls must be operated, maintained, and monitored, and land use controls must be
inspected and verified so protectiveness and performance can be evaluated. Then, the performance is
assessed and reported in the Remedial Effectiveness Report and Five-Year Review.
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Figure 1.3. Hierarchy for assessing performance.

1.4 OAK RIDGE RESERVATION RAINFALL

The quantity, duration, and intensity of rainfall affect contaminant concentrations in groundwater and
surface water across the Oak Ridge Reservation. Because of this, general rainfall trends for FY 2011 are
summarized to provide a general context for the remainder of this document.

Details of rainfall distribution for FY 2011 are illustrated in Figure 1.4. Mean monthly rainfall values for
FY 2011 vary from ~1.2 inches/month to approximately 10 inches/month. During FY 2011, the greatest
monthly rainfall occurred in September when a tropical storm system passed over East Tennessee over a 3
day period, and the lowest monthly rainfall occurred during August. During FY 2011, rainfall distribution
was uneven with the months of December, May, and August experiencing about 50% or less of typical
monthly average levels and November, April, and September experiencing much greater than normal
rainfall levels.

Total rainfall on the Oak Ridge Reservation during FY 2011 measured over 60 inches based on a

composite of six rain-gauge stations located throughout the Oak Ridge Reservation (Figure 1.5). The total
rainfall during FY 2011 was greater than the long-term mean of 54 inches/year.
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1.5 DOCUMENT ORGANIZATION

The Remediation Effectiveness Report contains the following chapters:
e Chapter 1 — Introduction

e Chapter 2 — Bethel Valley Watershed

e Chapter 3 — Melton Valley Watershed

e Chapter 4 — Bear Creek Valley Watershed

e Chapter 5 — Chestnut Ridge

e Chapter 6 — Upper East Fork Poplar Creek

e Chapter 7 — Off-Site

e Chapter 8 — East Tennessee Technology Park
e Chapter 9 — Other Sites

e Appendix A — the applicable compliance certification for the approved Melton Valley land use
controls

o Appendix B — Graphical presentation of data that support discussions of Melton Valley performance
assessments

Figure 1.2 shows the watersheds on the Oak Ridge Reservation, and Figure 1.6 shows the boundaries of
the impacted watersheds downstream of the Oak Ridge Reservation. Implementation of the watershed
records of decision can take many years to complete. Therefore, watershed maps in each chapter use
different symbols to identify completed actions, actions not implemented, and actions which are in
progress.

A chapter is devoted to each of the watersheds (Figure 1.2), to Chestnut Ridge, to off-site actions, and to
other sites. Rather than forming a single defined hydrologic watershed, Chestnut Ridge and ETTP
comprise several individual sub-watersheds but are treated as a single unit for decision-making and
performance assessment purposes. Each chapter identifies completed single-project actions and
completed watershed-scale actions with long-term stewardship requirements. For each chapter, the
following information is provided:

o Description of the completed actions

e Long-term stewardship requirements, e.g., monitoring, land use controls, and facility operations,
for completed actions
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Formation) and at the southern end of the section at the toe of Copper Ridge. The area of higher head in
the Maryville Limestone zone aligns with the knobs in the middle of Melton Valley where most of the
Oak Ridge National Laboratory shallow land burial grounds and the liquid waste seepage pits and
trenches are located. Groundwater recharge on the knobs maintains groundwater head in the bedrock in
the Maryville Limestone outcrop belt. Although the head gradients indicated on Cross Section A suggest
the potential for groundwater flow in the plane of the page, most of the groundwater flow is actually
perpendicular to this cross section toward the Clinch River.

Figure 3.17. Hydraulic head cross section A.

Figure 3.18 shows the winter 2011 hydraulic head in the Melton Valley picket wells along Cross Section
B that has its western end on the ridgecrest at OMW-1 and its eastern end near the center of Solid Waste
Storage Area 6. This section is drawn essentially parallel to geologic strike in the Maryville Limestone as
shown on Figure 3.16. The hydraulic head variations along Cross Section B show that a region of head
ranging from 775 to > 800 feet above mean sea level exists beneath the ridgecrest on the western side of
the Clinch River. The downward head gradient beneath the ridge indicates that this is a recharge area for
groundwater and the gradient, and flow direction, is toward the Clinch River, which has a winter pool
elevation of about 737 feet above mean sea level. The lowest head region on Cross Section B occurs
beneath the Clinch River, suggesting discharge to the river. On the eastern side of the Clinch River the
hydraulic head profile shows increasing head levels in the limestone beneath the Solid Waste Storage
Area 6 area where the profile terminates. Head levels measured at the eastern end of Cross Section B are
lower than those beneath the offsite ridgecrest at the western terminus. The general head variations along
this profile indicate that groundwater recharge occurs on the upland areas both east and west of the Clinch
River where rainfall percolation to the groundwater table maintains the water table head. This head

3-44



pressure, and associated groundwater movement, translates through interconnected fractures mostly
parallel to geologic strike in the bedrock and head pressure is relieved in the discharge area at the Clinch
River. The zone beneath the Clinch River acts as a hydraulic sink, as depicted by the 750-feet hydraulic
head contour which has higher head areas on both east and west sides.
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Figure 3.18. Hydraulic head cross section B.

The deepest well in offsite cluster OMW-1 (OMW-1A) is constructed in a very low-yield bedrock zone
and, although the screened interval is about 100 feet in length, the well has not fully recovered over a
nearly 1.5 year period. Because of the slow recovery a continuous monitoring device was not installed in
the well; however, groundwater level is measured manually on a weekly frequency. The groundwater
level continues to rise steadily with a recovery rate of about 0.2 ft/day. The well has recovered from an
initial water level of about 510 feet above mean sea level after construction and development in July of
2010 to approximately 660 feet above mean sea level as of November 2011. The well is expected to
achieve a stabilized head level above the elevation of the Clinch River. However, many more months will
be required for full recovery. A number of deep investigative wells in the Melton Valley waste disposal
areas exhibited similar extremely slow recovery, which is indicative of the low hydraulic conductivity of
much of the bedrock at depth.

Figure 3.19 shows the hydraulic head profile along Cross Section C (Figure 3.16) which has its western
terminus at offsite well cluster OMW-2 and its eastern terminus at wells on a knoll in the southern part of
Solid Waste Storage Area 6 at well 0938. This section is aligned approximately along geologic strike in
the Nolichucky Shale. Similar to Cross Section B, the hydraulic head measured beneath the ridgecrest on
the west side of the Clinch River ranges from 775 to > 800 feet above mean sea level in the upper part of
the groundwater system. Also similar to Cross Section B, there is a downward gradient measured between
the individual wells within the OMW-2 well cluster. Again, the lowest hydraulic head is observed beneath
the Clinch River. This section is drawn to coincide with the low groundwater region that underlies White
Oak Creek and White Oak Lake in the Nolichucky Shale outcrop band. Heading east from the Clinch
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River, the hydraulic head elevation increases gradually but does not reach the levels observed in Cross
Section B at a similar distance east of the river. This more gradual gradient is attributed to the more
subdued topography along the section line and the observation that groundwater enters bedrock fractures
along this profile at lower head elevations than at the eastern end of Cross Section B. Similar to Cross
Section B, that area beneath the Clinch River has lower hydraulic head than areas to the east and west,
indicating groundwater discharges into the Clinch River from both sides.
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Figure 3.19. Hydraulic head cross section C.

Hydraulic head data summarized in Figures 3.18 and 3.19 show that the pressure gradients within the
groundwater system are consistent with groundwater flow toward the Clinch River from both eastern and
western sides of the river. The head data profiles combined with lower topography further to the west
suggest that a groundwater seepage boundary occurs beneath the ridgecrest on the western side of the
Clinch River near well clusters OMW-1 and OMW-2. The zone of elevated head beneath the ridgeline
that extends downward, apparently to the deepest levels monitored, provides a natural barrier to
groundwater seepage from east to west. During the 15 months of groundwater level monitoring conducted
between well completion and the end of FY 2011, all except two of the wells have reached full head
recovery and show that groundwater head levels are higher than the Clinch River water elevation. The
two wells that are still recovering are OMW-1D and OMW-2D, the deepest wells in the offsite well
clusters. Although head in well OMW-2D is not fully recovered, the heads at the end of FY 2011 were
nearly 20 feet higher than the Clinch River water level which indicates underflow of the ridgecrest in that
area is very unlikely.

Groundwater quality monitoring has been conducted in the Melton Valley sentinel wells since 2006 and

four rounds of samples were collected in the offsite monitoring wells between July 2010 and the end of
FY 2011. The analytical results for unfiltered samples from all the wells, both the Melton Valley sentinel

3-46



wells and the offsite wells, have been compared to the Environmental Protection Agency MCLs.
Table 3.10 is a summary of the data screening results for primary MCLs.

Well construction activities in the new offsite well clusters at OMW-1 and OMW-2 introduced a large
amount of cement grout into the boreholes as grout to seal the well casings into the bedrock. This grout
has created a pH affect that shows itself as very high pH in the groundwater samples from most of the
wells in those two well clusters. Similar affects are not observed at the OMW-3 and OMW-4 wells or in
the other monitored residential wells.

Fluoride is widespread in the area and many samples exceed the 4 mg/L MCL. Although fluoride is a
common constituent in solid waste leachate and may have been a component of liquid wastes disposed in
Melton Valley, fluoride is also a common naturally occurring element and a component of clay minerals
common in shales. Review of shallow groundwater monitoring data near the Melton Valley waste
disposal areas does not show fluoride plumes emanating from buried waste. Among the several metals
that have shown some exceedances of Maximum Contaminant Levels, barium and thallium are common
constituents of geologic brines. A brine sample from a deep monitoring well approximately 6 miles away
in Bear Creek Valley contained higher concentrations of these two elements than the levels reported in
Table 3.10. Analysis of field-filtered aliquots for metals has demonstrated that much of the metal
concentration for constituents such as cadmium, chromium, and lead is associated with solids since
concentrations in the filtered portion were much lower (sometimes non-detectable) than in the unfiltered
portion.

Alpha activity is a radiological indicator analysis and may indicate the presence of uranium, thorium, or
transuranic radionuclides. However, alpha activity measurement is susceptible to falsely elevated results
in water samples containing high dissolved solids, as do many of the Melton Valley groundwater samples.
Detailed analysis of alpha-emitting radionuclides frequently does not detect combinations of nuclides that
guantitatively match the alpha activity measurement. Analysis for alpha-emitting radionuclides in the
Melton Valley and offsite groundwater has detected low levels of uranium. Beta activity analysis is also
an indicator analysis that may indicate the presence of beta-emitting radionuclides and is prone to falsely
elevated results when high levels of dissolved solids are present. The most common beta-emitting
radionuclide in groundwater at Oak Ridge National Laboratory is *°Sr. Strontium-90 is frequently
detected in one of the Melton Valley sentinel wells (4537-02) and has exceeded the 8 pCi/L screening
level on two occasions. Two very low %3y detections occurred in offsite wells, OMW-1D and OMW-3C.
In the OMW-1D sampling event the detected result was less than 2 pCi/L and °Sr was not detectable in a
duplicate sample collected at the same time. One sample from well OMW-3C had an estimated *°Sr result
of 1.22 pCi/L in a December 2010 sample. °Sr was not detectable in a subsequent sampling conducted in
February 2011. Although much less widespread than ®Sr, **Tc is present in groundwater in the Seepage
Pits and Trenches area. *Tc has not been detected in the Melton Valley sentinel wells; however, one low
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Table 3.10. Results of data screen compared to Environmental Protection Agency Primary National
Drinking Water Criteria

Analyte over Units station” SRR e SacLe e R
1008 1 1 1 5.93 5.93 5.93

1009 2 2 2 9.5 9.70 9.89

1010 2 2 1 0.16 3.18 6.2

4537-05 9 9 6 2.3 4.01 5.29

4538-03 11 11 1 15 3.67 19.7

4538-04 9 9 4 2.9 3.88 458

4538-05 8 8 2 2.1 3.40 452

4539-02 13 13 11 3 471 5.6

4539-03 10 10 9 33 5.03 6

4539-04 12 12 11 35 5.22 5.9

4539-05 10 10 9 35 10.74 21.3

Fluoride 4 mo/L  4539-06 10 10 9 35 5.42 6.6
4540-02 10 10 8 2 4.43 55

4540-03 10 10 8 2.6 5.60 6.9

4541-01 9 9 7 2.3 4.23 5

4541-02 11 11 7 2.7 4.03 44

4541-03 10 10 8 2.4 5.00 5.9

4542-03 9 9 8 3.2 6.17 9.4

4542-04 12 12 12 5.2 7.63 9.62

4542-05 10 10 6 1.6 5.54 9.7

4542-07 9 9 1 0.3 1.58 9.76

OMW-1B 4 4 4 5.63 5.89 6.11
e OMW-28B 4 4 A 583 81 642
R Antimony | 0006 __mgl OMW-1D 6 - 4 .4 ..000623 00095 __ 0.0159 __
L Arsenic 001  mg/L  4537-02 6 . 4 . 1 00069 0011 0015
4540-01 13 7 7 7.91 15.8 21.7

Barium 9 ma/L 4542-01 9 5 5 4.28 14.96 41.7
4542-02 10 5 5 6.94 12.51 16.3
. OMW-2D_ ¢ 6 A 1 0273 ___.. 13695 . 343 .
Beryllium 0.004 malL OMW-1C 6 1 1 0.00416  0.0042  0.00416
OMW-1D 6 1 1 0.0152 0.0152 0.0152
o Cadmium | 0005 ~ mgL OMW-1ID 6 r i 00158 0.0158 0.0158
4538-02 8 5 1 0.0347 0.067 0.125

Chromium 01 mg/L 4538-03 10 5 1 0.00709 0.03 0.108
e ....83540-02 3 L 1 00214 0.0627 0128
4538-02 8 5 1 0.0051 0.0093 0.0175

4538-03 10 4 1 0.000575  0.0047 0.0153

Lead 0.015' mg/L 4540-02 13 7 1 0.00429  0.0118 0.0234
OMW-1C 6 1 1 0.0231 0.0231 0.0231
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, OMw-ip 6 4 1 0000635 0026 01
4538-02 8 3 1 0.00072  0.0014  0.00253

Thallium 0.002 malL 4542-03 7 1 1 0.011 0.011 0.011
OMW-1C 6 1 1 0.0028 0.0028 0.0028

OMW-1D 6 1 1 0.0104 0.0104 0.0104
... Vranium 003 mg/L _OMW-1D 6 _: 3 ] 1 0.000069 _0.0667 02
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Table 3.10. Results of data screen compared to Environmental Protection Agency Primary National
Drinking Water Criteria (cont.)

anayte ST units station” TS e SMOLe e
4538-02 9 5 4 9.2 335 53
4538-03 11 7 4 3.11 18.5 41.7
4539-02 13 11 5 5.16 41.0 221
4539-04 12 5 2 6.78 23.1 61.7
4539-05 10 4 1 1.62 12.3 37.1
4540-01 12 4 4 213 35.2 535
4540-02 12 7 3 7.52 39.0 171
Alpha activity 15 pCilL  4541-01 9 3 2 5.65 16.2 25.7
4541-02 11 2 1 9.18 19.0 28.8
4541-04 12 5 2 8.02 211.1 1010
4541-05 12 7 3 4.02 13.9 22.4
4541-06 12 7 2 5.56 11.0 24.4
4542-01 10 2 2 17.8 20.4 22.9
4542-02 10 2 2 20.8 253 29.7
o AN42:04 2 T 3 417 109 191
4537-02 11 7 1 5.53 19.2 63.5
4538-02 9 6 1 7.66 71.2 275
4538-03 11 7 5 8.94 268.8 1330
4539-02 13 10 5 6.78 124.9 534
4539-04 12 8 2 4.63 253 75
4540-01 12 8 3 6.06 61.0 166
4540-02 12 10 2 7.02 57.1 355
Beta activity 50 pCilL  4541-02 11 4 2 4.4 262.1 982
4541-04 12 9 5 5.61 128.9 873
4541-05 12 10 5 4.87 434 95.6
4541-06 12 9 4 6.38 40.7 81.2
4542-01 10 2 1 40.8 97.9 155
4542-02 10 3 1 217 419 54.9
4542-04 12 9 2 4.66 30.9 87.4
! OMw-1b 4 4 3 192 642 101
____Stontium-90 & pCiL  4537-02 7 | 5 .: 2 24 220 832
Dicﬁl'f)‘rift;]ene 70 Ll  OMW-1B 4 1 1 80.8 80.8 80.8
4538-02 8 3 2 3.4 9.5 15
Methylene chloride 5 Mg/l 4542-04 12 2 1 0.2 4.1 8
o A%42:05 o 1 1 8 .8 8
4537-03 8 1 1 113 113 113
4539-02 12 2 1 0.88 3.95 7.02
Trichloroethene 5 Hg/L 4539-08 10 1 1 30.9 30.9 30.9
4541-02 11 2 1 2 21.1 40.2
e oMw-1B 4 r 1 811 811 811
4537-03 8 1 1 7.49 7.49 7.49
Vinyl chloride 2 Mg/l 4541-02 11 3 1 0.24 1.3 2.92
OMW-1B 4 1 1 2.63 2.63 2.63

aScreening levels are Environmental Protection Agency Primary National Drinking Water Standards except beta activity, for
which 50 pCi/L was used.
PSee Figure 3.17 for zone locations.
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Table 3.10. Results of data screen compared to Environmental Protection Agency Primary National
Drinking Water Criteria (cont.)

‘Number of Analyses = total number of analyses for analyte from each location

YNumber Detected = number of analyses in which analyte was detectable

*Number > MCL = number of results that were greater than the Safe Drinking Water Act maximum contaminant level (MCL)

There is not a drinking water MCL for lead. The lead concentration of 0.015 mg/L is an EPA action level for water utilities to
pursue actions to reduce lead concentrations in their distribution limit.

98 pCi/L is an effective does equivalent to the 4 mrem/yr MCL for beta particle and photon activity.

concentration was detected in a sample from well OMW-1C. The Primary Drinking Water Standard 4
mrem/yr beta activity effective dose equivalent activity for *Tc is 900 pCi/L and the detection occurred
in December 2010 at an activity of 25 pCi/L. ®Tc was not detected in a duplicate sample collected at the
same time, and the radionuclide was not detected in two samples collected from the well in February
2011.

Detected VOCs that exceed the screening levels include TCE, cis-1,2-DCE, vinyl choride, and methylene
chloride. Methylene chloride is a common laboratory chemical in analytical labs and this compound is
commonly detected at low levels because of lab atmosphere affects. TCE is a common industrial cleaning
solvent that can degrade to DCE, and vinyl chloride. These compounds are known groundwater
contaminants at the Melton Valley burial grounds, including at Solid Waste Storage Area 6 where they
are monitored as required by the RCRA. Detections of these compounds in the Melton Valley exit
pathway wells has been infrequent and concentrations have usually been low with the exception of one
event in September 2010. Sampling in September 2010 detected TCE, cis-1,2-DCE, and vinyl chloride at
elevated concentrations in well 4539 and in well OMW-1B. The simultaneous detections on both sides of
the river is thought to have been caused by groundwater removals during construction of the cluster
OMW-1 wells. The groundwater withdrawals are thought to have pulled water from beneath the Clinch
River through interconnected fractures. These contaminants have not been detected in the offsite wells
subsequent to September 2010.

Table 3.11 is a summary of trend evaluations for analytes that have shown MCL exceedances and for
selected uranium isotopes detected in onsite and offsite groundwater. The trend evaluation used was the
Mann-Kendall non-parametric trend analysis. This approach to trend evaluation analyzes the cumulative
direction (increasing, decreasing, or stable) of concentration change of an analyte through time. The data
used to begin the Mann-Kendall trend analysis on this dataset was that a minimum of 4 detected results
for the analyte of interest had to be available. Analytes with fewer than 4 detected results were excluded
from trend analysis. The method provides a 90% confidence level that the trend is significant. The “No
Trend” entries indicate the data have a high variability and a trend cannot be confidently shown. The raw
data for onsite wells were conditioned prior to trend analysis by removal of early-time data points when
wells were still equilibrating chemically. Outliers (high or low values, selected based on the coefficient of
variation) were removed for the purpose of trend evaluation. Data from all four of the available offsite
sampling episodes for the offsite wells were included in trend evaluation. For metals analyses, when both
filtered and unfiltered sample results were available, the unfiltered results were used for trend evaluation.
Comparison of filtered to unfiltered results for metals has shown that for some constituents, the unfiltered
results are higher than those for filtered samples. This indicates some of the metals are strongly associated
with turbidity or suspended solids rather than the dissolved phase.

As shown in Table 3.11, most of the trends of analytes that have exceeded screening levels are stable to
decreasing. Increasing trends for fluoride and barium in offsite wells OMW-1B and OMW-1D are
consistent with ongoing changes on water quality in the new wells as conditions equilibrate from
disturbances to the rock formation and groundwater caused by well construction. Barium is considered a
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Table 3.11. Trend evaluations for analytes having screening level exceedances in Melton Valley Exit Pathway
and Offsite groundwater

Time Series Concentration Trend

Numbear
S;/r\wl”nenl'; Analyte screening  Number of c
Politlf" g y Level S of Sampling Date Range Sarr;ples “é;/lglu;:ieonnd
amples .
Screening
Level
4537-02 Arsenic 0.010 mg/L 4 Jan-07 -  Feb-09 1 Stable
90gy 8 pCi/L 7 Nov-05 -  Feb-11 2 No Trend
4537-05 Fluoride 4 mg/L 6 Apr-06 - Aug-11 6 Increasing
Alpha 15 pC?/L 9 May-05 - 4 Increas?ng
4538-02 Beta_l 50 pCi/L 8 Feb-11 0 Increasing
Chromium 0.1 mg/L 5 Feb-07 - 1 Stable
Lead 0.015 mg/L 5 Jan-07 - 1 Stable
Alpha 15 pCi/L 10 4 Decreasin
4538-03 BSta 50 ECi/L 9 Feb-05 - Feb-1l 3 Decreasing
4538-04 Fluoride 4 mg/L 5 Feb-06 - Aug-11 5 Increasing
,,,,, 4538-05 Fluoride ~ 4mg/L 5  Feb-06 - Sep10 2 Stable
4539-02 Fluoride 4 mg/L 8 Feb-07 - Mar-11 8 Stable
..4589:02 Alpha 15pCilL. 10 . Feb-06 - Augll S Decreasing___
_____ 4539-03 _ Fluoride ____4mgl 6 _Feb-06 - Aug-ll 6 Stable
,,,,, 4539-04  Fluoride ~  4mg/L 9  Feb-06 - Marll 9 Stable
_____ 4530-05 Fluoride  4mgl 9 Feb-05 - Mardl 9 Stble
4539-06 Fluoride 4 mg/L 8 Feb-06 - Mar-11 8 Stable
Alpha 15 pCi/L 10 May-05 - 4 Decreasing
4540-01 Barium 2 mg/L 7 Feb-07 - Aug-11 7 Stable
Beta 50 pCi/L 10 May-05 - 3 Decreasing
Alpha 15 pCi/L 9 Feb-05 - 3 Stable
Beta 50 pCi/L 10 Feb-05 - 2 No Trend
4540-02 Chromium 0.1 mg/L 7 Jan-07 - Aug-11 1 Decreasing
Fluoride 4 mg/L 6 Aug-08 - 6 Stable
Lead 0.015 mg/L 7 Feb-07 - 1 Decreasing
,,,,, 4540-03  Fluoride ~ 4mg/L 6 Feb06 - Marll 6 Stable
,,,,, 4541-01  Fluoride  4mg/L 5  Feb-06 - Augll 5 Stable
Laear0z Fluoride ___4mglL ¢ 8 . Feb-06 - Augll | 6 Decreasing __
4541-03 Fluoride 4 mg/L 6 Feb-06 - Mar-11 6 Stable
Alpha 15 pCi/L 10 2 Decreasin
4541-04 Bsta 50 ECi/L 10 Nov-05 - Aug-11 5 Decreasing
Alpha 15 pCi/L 10 3 Decreasin
4541-05 Bsta 50 ECi/L 10 Nov-05 - Aug-11 5 Decreasing
Alpha 15 pCi/L 10 2 Decreasin
4541-06 BSta 50 ECi/L 10 Feb-06 - Aug-11 4 Decreasing
L.Asa20L Barim ___2mglL 5.....Feb07  Mar22 5 NoTrend
,,,,, 454202 Barium  2mg/L 5 Feb-08  Mar-Il 5 Stable
4542-03 Fluoride 4 mg/L 5 Feb-06 - Aug-11 5 Decreasing
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Table 3.11. Trend evaluations for analytes having screening level exceedances in Melton Valley Exit Pathway
and Offsite groundwater (cont.)

Time Series Concentration Trend

Well Numbear
el - Screening  Number of .
Sag; p;!(lang Analyte Level ® of Sampling Date Range Sarr;ples “é;/};ugfonnd
Samples .
Screening
Level
Alpha 15 pCi/L 10 3 Decreasing
4542-04 Beta 50 pCi/L 10 Nov-05 - Aug-11 2 Decreasing
Fluoride 4 mg/L 9 Feb-06 - Aug-01 9 Stable
OMW-1B Fluoride 4 mg/L 4 Jul-10 - Feb-11 4 Stable
~ Antimony  0.006mg/lL 4 . 4 Decreasing |
OMW-1D Beta 50 pCi/L 4 Jul-10 - Feb-11 3 Decreasing
Lead 0.015 mg/L 4 1 No Trend
.oMw-2B Fluoride _4mglL 4 . Ju-l0 - Febdl 4 ] Increasing
OMW-2D Barium 2 mg/L 4 Jul-10 - Feb-11 1 Increasing

%See Figures 3.16 through 3.18 for zone locations.

bS(:reening levels are Environmental Protection Agency Primary National Drinking Water Standards except 8 pCi/L for
gy which is the effective dose equivalent to the 4 mrem/yr MCL for beta particle and photon activity, and beta activity for
which 50 pCi/L was used.

¢ M-K = Mann-Kendall trend evaluation

natural groundwater constituent in deep groundwater because it is very abundant in the natural brines.
Fluoride has natural and potential man-made sources in the Melton Valley area.

Exit Pathway Summary

Groundwater analyses conducted on samples from the Melton Valley picket wells since their construction
in 2004 have resulted in a number of radionuclides and VOCs being detected periodically in different
monitoring zones. In response to this observation, DOE has undertaken an offsite groundwater monitoring
program that includes construction of monitoring wells and sampling and analysis of water from the
newly constructed wells and selected offsite residential wells. Monitoring results obtained during
FY 2010 and 2011 show that natural head gradients indicate groundwater movement toward the Clinch
River from both east and west sides of the river. Alteration of the natural gradients caused by pumping
can induce flow through interconnected fractures. This type of gradient alteration has the potential to
induce contaminant movement from areas beneath the river to offsite wells. During FY 2010 DOE funded
installation of potable water lines to the residential area near Jones Road on the west side of the Clinch
River to provide utility water to residents in the area. This measure was taken to minimize offsite
groundwater pumping that could have drawn DOE contaminants offsite.

Groundwater analytical results for the Melton Valley onsite picket wells and for the offsite monitoring
wells were compared to Environmental Protection Agency MCLs. Constituents that exceeded screening
levels in the offsite groundwater included fluoride (2 wells), antimony (1 well), barium (1 well),
beryllium (2 wells), cadmium (1 well), lead (2 wells), thallium (2 wells), uranium (1 well), cis-1,2-DCE
(1 well), TCE (1 well), and vinyl chloride (1 well). Constituents that have exceeded MCLs in the DOE
onsite wells include fluoride, arsenic, barium, chromium, lead, thallium, alpha activity, gy, TCE, and
vinyl chloride. In addition to being a common indicator of man-made waste sources, fluoride is a common
minor groundwater constituent that originates from natural bedrock sources. Areas with natural fluoride
concentrations greater than 4 mg/L are known to exist but are uncommon. Barium and thallium were
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detected above MCLs in some of the samples from near the saline groundwater zone in both offsite and DOE onsite
wells; however, these are considered to be natural constituents of the deep brine because of their abundance in
deep groundwater remote from Melton Valley. Trend evaluation shows that for those constituents that
show Environmental Protection Agency MCL exceedances having a sufficient number of detections to
conduct trend evaluation, the trends are predominantly decreasing or stable. An issue identified from the
2008 Remediation Effectiveness Report concerning the elevated levels of some zones in the Melton
Valley exit pathway wells is being closed out in this Remediation Effectiveness Report. As discussed in
the aforementioned section, additional wells were drilled and offsite wells were reconfigured for
sampling. Four quarters of exit pathway and offsite sampling were completed, evaluated and discussed
with the Core Team. A separate issue which identified elevated levels of VOCs in the new offsite wells is
being carried forward. This issue has been discussed with the Core Team (January 2012) in addition to the
presence of site related contaminants, trends, and on-site and off-site hydrologic head relationships. New
sampling is being agreed upon with the DOE/EPA/TDEC for the Melton Valley Exit Pathway which will
be documented in the MeltonValley Monitoring Plan. Issues are included in Table 3.12.

3.2.2.2.4 Process Waste Treatment Complex Waste Acceptance Criteria Compliance for Collected
Groundwater

Groundwater collected in the downgradient seepage interceptor systems at Seepage Pits and Trenches,
Solid Waste Storage Area 4, and Solid Waste Storage Area 5 is pumped to the equalization tank located at
Solid Waste Storage Area 4 prior to being pumped via pipeline to the Process Waste Treatment Complex
in Bethel Valley for treatment. Samples of the collected groundwater are obtained monthly at the
equalization tank and analyses include metals, radionuclides, and VOCs. Waste acceptance criteria for the
Process Waste Treatment Complex have been developed for radionuclides and metals. The only
constituent detected near or above the Process Waste Treatment Complex waste acceptance criteria was
®H. The Process Waste Treatment Complex waste acceptance criteria for tritium is 2 x 10° pCi/L and the
average and maximum ®H concentrations measured in FY 2011 in the collected groundwater were about
1.4 x 10° and 3.25 x 10°, respectively, which are both slightly lower than the values measured during
FY 2010. During FY 2011, three of the monthly samples contained *H at concentrations greater than the
waste acceptance criteria compared to three during FY 2009 and six during FY 2008 that contained *H
above the waste acceptance criteria. Although the maximum °H concentrations in the collected
groundwater were greater than the waste acceptance criteria, the Process Waste Treatment Complex
discharge was compliant with the required discharge limit for *H in all of the continuous, flow-paced
samples collected and analyzed at the point of discharge.

3.2.3 Aquatic Biological Monitoring

The monitoring of fish and benthic macroinvertebrate communities provides a useful measure of
watershed trends and whether Record of Decision for Interim Actions for the Melton Valley Watershed
(DOE 2000) goals of achieving narrative AWQC and protecting ecological populations are met. Aquatic
biological monitoring locations used to gauge the conditions of the Melton Valley Watershed, as well as
their reference sites, are shown on Figure 3.1. As is the case for most watershed units, biological
monitoring data in Melton Branch include contaminant accumulation in fish, fish community surveys, and
benthic macroinvertebrate surveys. In addition to Melton Branch, fish and benthic macroinvertebrate
monitoring results include a site in White Oak Creek just downstream of the Melton Branch confluence
(WCK 2.3; Figure 3.1).

Redbreast sunfish were collected in FY 2011 from lower Melton Branch (MEK 0.2) and fillets analyzed
for mercury, PCBs, metals, and **'Cs. Mean (+ SE) mercury concentrations in these fish remained similar
to those seen in FY 2010 (average 0.15 + 0.02 pg/g), approximately two-fold higher than typical of
reference site concentrations in this species. PCB concentrations were near background levels and in most
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cases below detection limits, averaging 0.03 + 0.005 pg/g in the six redbreast sunfish analyzed. As
expected, most metals (As, Se, Be, Cd, Cr, Cu, Pb, Ni, Ag, and TI) were below detection limits or at
levels similar to those in fish from the Hinds Creek reference site. **’Cs was not detected in sunfish
samples from MEK 0.2.

The monitoring results for Melton Branch and White Oak Creek below the Melton Branch confluence
continue to indicate slight to moderate impacts to fish communities relative to uncontaminated sites, but
most stream sites are much improved relative to their ecological status in the mid-1980s (Figures 3.20 and
3.21). After a period of mostly stable numbers of fish species, in 2009-2011 some improvement in
number of species has occurred at the downstream sites as a result of a fish introduction program. Two
darter species are now commonly found at MEK 0.6, and at WCK 2.3 three introduced fish species are
common. In the most recent samples at both WCK 2.3 and Melton Branch, fish species richness values
were the highest or next to highest ever seen. The apparent success of these introduced sensitive species is
additional evidence that water quality in Melton Valley has improved since the 1980s.

The benthic macroinvertebrate community in lower White Oak Creek (WCK 2.3), as measured by the
number of intolerant taxa, remains below comparable reference sites (MBK 1.6 and WCK 6.8)
(Figure 3.22). However, there has been substantial improvement over the years at this site, with the
current number of sensitive taxa 5-fold higher than the late 1980s. The greatest improvement appears to
be between 2001 and 2002 (Figure 3.22). The number of pollution intolerant macroinvertebrate taxa
collected per sample in lower Melton Branch (MEK 0.6) in 2011, were similar to the numbers collected at
reference sites (Figure 3.22). While taxonomic richness of the pollution-intolerant taxa is a relatively
sensitive metric, other community metrics such as density (number of individuals/unit area; not shown)
continue to indicate that nutrient concentrations in Melton Branch may be elevated (i.e., higher than
expected).
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Figure 3.20. Species richness (number of species) in samples of the fish community in lower White Oak
Creek (WCK 2.3) and a reference stream, Brushy Fork (BFK), 1985-2011%.
®Reduction of sampling frequency at WCK 2.3 from biannual to annual between 1998 and 2005 is indicated
by the discontinuation of the line for this period.
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Figure 3.21. Species richness (number of species) in samples of the fish community in Melton Branch (MEK)
and a reference stream, Mill Branch (MBK), 1985-2011.%
4Symbols not joined by lines show periods when samples were not collected.

30
—— WCK 638
25 —@— MBK 1.6
A— MEK 0.6
—@— WCK 23

20

15

10

EPT taxa richness (no. taxa/sample)

0 —T1 T T T T T T T T T T T T T T T T T T T T T T 1
87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11

Year
Figure 3.22. Mean (n = 3) taxonomic richness of the pollution-intolerant taxa for the benthic
macroinvertebrates communities in lower WOC (WCK 2.3), lower Melton Branch (MEK 0.6), and reference
sites in upper WOC (WCK 6.8) and Mill Branch (MBK 1.6), April sampling periods, 1987-2011.%°

4Samples collected from WCK 2.3 and WCK 6.8 in 2011 have not yet been processed.
®Symbols not joined by lines show periods when samples were not collected.
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3.2.4 Performance Summary

Following is a summary of the FY 2011 Melton Valley watershed performance monitoring;

Radiological goals for **'Cs, °Sr, and tritium, which are the principal surface water contaminants in
the Melton Valley watershed, were met at the watershed integration point (White Oak Dam).
Concentration trends for these contaminants were stable or decreasing during FY 2011. Principal
contaminant concentrations at tributary and mainstem monitoring locations remained compliant with
goals of the Record of Decision for Interim Actions for the Melton Valley Watershed (DOE 2000).
Although a slight increase in the *Sr was observed, the contaminant fluxes from Melton Valley
remained low relative to the responses observed during wet years prior to remediation.

Groundwater contaminant concentrations around the shallow land burial sites are generally
decreasing or stable compared to concentrations measured before completion of the Melton Valley
remedy.

Groundwater level monitoring of the hydrologic isolation areas in Melton Valley showed that
performance criteria were met at 38 of 44 locations. Three of the wells not meeting the performance
criteria are located in Solid Waste Storage Area 4. Two of those are located near the downgradient
trench which, based on these wells performance, show evidence of deteriorated performance during
FY 2011. This is identified as an issue in Table 3.12. Additional seepage sampling will be instituted
in FY 2011 to determine if well maintenance will enhance performance.

Monitoring of wells in the Melton Valley groundwater Exit Pathway and offsite monitoring wells
shows that groundwater flow paths converge toward the Clinch River from both the DOE side and
offsite. Disturbance of this natural flow condition by groundwater pumping offsite has the potential
to draw DOE contaminants to offsite pumping locations. Because of this vulnerability, DOE
provided funds for installation of utility water supply to offsite residents near the Clinch River.

Groundwater analyses conducted on samples from the sentinel wells since their construction in 2004
have resulted in a number of radionuclides and VOCs being detected periodically in different
monitoring locations. Sampling and analysis of groundwater from offsite wells showed detection of
low concentrations of VOCs in samples from one sample at one well. This detection occurred
coincident with detection of similar VOCs in one of the DOE sentinel wells. The offsite detection
occurred early in the sampling history and is suspected to have occurred because of pumping stresses
in the offsite well during construction. This detection is considered to exemplify the vulnerability of
offsite wells in close proximity to areas of ground contamination. Two detections of very low levels
of °Sr and one detecton of very low level ®Tc occurred in offsite monitoring wells during the year
and these were either not detectable in duplicate samples or were not detected in subsequent samples.
Continued monitoring of the exit pathway wells and the offsite wells will be conducted consistent
with the Addendum to the Melton Valley Monitoring Plan (DOE 2010b).

The biological monitoring results indicate that Melton Branch stream communities are impaired
relative to reference sites, but continue to improve.
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3.2.5 Facility Operations and Land Use Controls
3.25.1 Watershed-Scale Actions
Requirements

The Record of Decision for Interim Actions for the Melton Valley Watershed (DOE 2000) requires interim
land use controls to protect against unacceptable exposures to contamination during and after remediation
(Table 3.2). During remediation, interim land use controls were imposed that will remain in effect until
final land use controls are established in future, final remedial decisions. The land use control objectives
(DOE 2000) follow:

e Industrial area -.prevent unauthorized access to or use of groundwater; control excavations or
penetrations below prescribed contamination cleanup depths; prevent unauthorized access; and
preclude uses of the area that are inconsistent with the land use controls.

e Waste management area - prevent unauthorized access to or use of groundwater; prevent
unauthorized contact, removal, or excavation of source material; prevent unauthorized access; and
preclude alternate uses of the area, e.g., additional waste disposal or development.

e Surface water and floodplain area - prevent unauthorized access to surface water, sediment,
floodplain soils, or underlying groundwater; prevent fish consumption; and preclude uses of the
media that are inconsistent with land use controls.

The implementation and maintenance of these land use controls are specified in the Land Use Control
Implementation Plan for the Melton Valley Watershed (DOE 2006; 2009a; 2009b) Because of the
similarity in interim land use control objectives among the three remediation areas, most of the land use
controls apply throughout the watershed. Thus, the land use controls are defined as follows:

e DOE land notation (property record restrictions) on land use and groundwater use in areas where
waste is left in place.

e  Property record notices to provide records about existence and location of areas where wastes are left
in place.

e Zoning notices to provide notice to the city of Oak Ridge of existence and locations where wastes
are left in place.

e  Excavation and penetration permit program.

e  State advisories/postings (e.g., no fishing or contact advisories at White Oak Lake and White Oak
Creek Embayment).

e  Access controls (fences, gates, portals).

e Signs at designated locations throughout the valley to provide warning to prevent unauthorized
access.

e  Surveillance patrols.
These land use controls are grouped into administrative controls (land use and groundwater deed

restrictions, property record notices, zoning notices, permits program) and physical controls (state
advisories/postings, access controls, signs, and security patrols), as shown in Table 3.2.
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The requirements of the Land Use Control Implementation Plan for the Melton Valley Watershed (DOE
2006) are in Appendix A, along with the required certification. The Land Use Control Implementation
Plan for the Melton Valley Watershed (DOE 2006) requires individual remediation projects within the
Melton Valley watershed to identify applicable land use controls in the project completion document.
None of the Melton Valley completion documents contain project-specific land use controls.

While the completion documents do not require additional land use controls, the hydrologic isolation
projects include engineering controls that are to be maintained at the 13 separate waste caps. Maintenance
of the engineering controls at the caps is addressed in the Melton Valley Surveillance and Maintenance
Plan (DOE2007b) that is attached to the Remedial Action Report for the Melton Valley Watershed (DOE
2009a; DOE 2009b). This plan covers the surveillance and maintenance required for all remediation
completed in Melton Valley; however, only the caps constructed at Solid Waste Storage Area 5, Solid
Waste Storage Area 4, Seepage Pits and Trenches, and Solid Waste Storage Area 6 and the groundwater
collection system at Seepage Pits, Trench 7, Seep D, Solid Waste Storage Areas 4 and 5 require long-term
maintenance. No other remediation performed in Melton Valley requires long-term surveillance and
maintenance. Inspections and maintenance of the engineering controls began immediately upon
completion and were implemented in accordance with the Oak Ridge National Laboratory Surveillance &
Maintenance Program Facility Inspection and Training Manual (BJC 2006).

Status

Appendix A contains the Certification of Land Use Controls for FY 2011. The Land Use Control
Assurance Plan attached to the Memorandum of Understanding for Implementation of a Land Use
Control Assurance Plan (LUCAP) for the United States Department of Energy Oak Ridge Reservation
(DOE 1999a) requires that the Manager, DOE - Oak Ridge Operations, annually verify in the Remedial
Effectiveness Report that land use control implementation plans are being implemented on the Oak Ridge
Reservation. A summary of the implementation verification and status of the Melton Valley watershed
land use controls follows:

o DOE Land Notation (Property Record Restrictions). The Record of Decision for Interim Actions
for the Melton Valley Watershed (DOE 2000) requires that deed restrictions, e.g., land and
groundwater use, be implemented for all waste management areas and other areas where hazardous
substances are left in place to restrict use of property by imposing limitations and prohibiting uses of
groundwater. The land notation is to be recorded by DOE in accordance with state law at the County
Register’s of Deeds office upon completion of remediation and/or transfer of affected areas.

The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) requires
DOE to file the Land Notation in the applicable county records. The Land Notation must include a
survey plat executed by a registered land surveyor that depicts the relevant restricted areas subject to
land use controls, including contamination/waste disposal areas. The Land Use Control
Implementation Plan requires that a DOE official (or its contractor) verify annually that the
information is properly recorded at the County Register of Deeds office in the event of a records
search.

The Department of Energy filed the Melton Valley Land Notation with the Roane County Register’s
of Deeds office on August 21, 2008. It is titled, “Notation on Ownership Record for Notification of
Closure of Melton Valley Burial Grounds,” and was filed as an Environmental Notation in Books
1290, Pages 727-748. The Land Notation includes the principal contaminants left in place and
restrictions on the property. Survey plats for each of the waste units were attached to the Land
Notation that delineated property that will be restricted in its future use. For FY 2011, this
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information was verified to be properly filed electronically at the Roane County Register’s of Deeds
office.

Property Record Notices. The Record of Decision for Interim Actions for the Melton Valley
Watershed (DOE 2000) requires that a deed notice/Resource Conservation and Recovery Act
postclosure notice be recorded for all waste management areas and other areas where hazardous
substances are left in place to provide notice to anyone searching records about the existence and
location of a hazardous waste landfill(s). This deed notice is to be recorded by the Department of
Energy in accordance with state law at the County Register’s of Deeds office upon completion of
remediation and/or transfer of affected areas.

The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) calls this
land use control a property record notice and states that the Department of Energy will prepare a
property record notice that will include the purpose of the notice, a brief summary of the main
contaminants of concern, a listing of the land use controls and objectives, available maps and figures,
an explanation of assumptions of future use of the property, and the land use control and Department
of Energy contacts. The applicable land use control information, including the available figures and
maps identified, will be posted on the Department of Energy web home page, will be placed at the
publicly accessible Department of Energy Information Center as a hardcopy, and will be added to
Appendix A of the Land Use Control Implementation Plan for the Melton Valley Watershed
(DOE 2006). At the completion of remediation, this property record notice will be replaced within
the Department of Energy web page and at the Department of Energy Information Center by the
above Department of Energy-prepared land notation and survey plat described in the previous
section. Both the land notice and survey plat will also be filed by the Department of Energy in the
Register’s of Deeds records of the pertinent county. The Land Use Control Implementation Plan for
the Melton Valley Watershed (DOE 2006) requires that a Department of Energy official (or its
contractor) verify annually that the information is properly recorded at the County Register’s of
Deeds office in the event of a records search.

The Department of Energy placed the Melton Valley property record notice, officially titled, “Notice
of Land Use Restrictions in Melton Valley Area Department of Energy — Oak Ridge Reservation,” in
the Roane County News (December 10, 2007), Oak Ridger (December 11, 2007), Knoxville News
Sentinel (December 11, 2007), Loudon County News Herald (December 13, 2007), and the Oak
Ridge Observer (December 13, 2007). This same notice was also placed on the Department of
Energy website and filed at the Department of Energy Information Center. The notice includes the
predominant contaminants of concern; future use limitations of the areas within Melton Valley; the
required land use controls; additional contact information; and a figure depicting the three land use
zones. For FY 2011, this information was verified to be posted electronically on the web site and to
be placed at the Department of Energy Information Center. In addition to the Melton Valley property
record notice, the Department of Energy land notation and survey plat were also filed on the web
page and at the Information Center. It also was verified that the land notation was properly recorded
at the Roane County Register’s of Deeds office (see previous section).

Zoning Notices. Requirements for Zoning Notices were changed through an erratum to the Remedial
Action Report for the Melton Valley Watershed (DOE 2009b) that replaced Chapter 7 (land use
controls) and added them to Appendix A of the the Land Use Control Implementation Plan for the
Melton Valley Watershed (DOE 2006). These changes represent how the City of Oak Ridge is to
handle zoning information provided by the Department of Energy for land on the Oak Ridge
Reservation. The Remedial Action Report for the Melton Valley Watershed now states that the Oak
Ridge Reservation, including Melton Valley, is currently zoned as a federal controlled
industrial/research area with the City Planning Commission. Zoning notice, use limitations

3-59



information, and boundary survey plat will be filed with the City Planning Commission if/when
areas are transferred out of federal control. Resource Conservation and Recovery Act Subtitle C
hazardous waste landfill(s) Property Record notice(s) will be filed according to Tennessee
Department of Environment and Conservation Chapter 1200-1-11.05 and/or 1200-1-11.06 with the
City Planning Commission. This replaces the requirement from the Land Use Control
Implementation Plan for the Melton Valley Watershed (DOE 2006) that the Department of Energy
will file a zoning notice with the City Planning Commission upon completion of all remediation.

The Record of Decision for Interim Actions for the Melton Valley Watershed (DOE 2000) requires
that a zoning notice be recorded by the Department of Energy for all waste management areas and
other areas where hazardous substances are left in place to provide notice to the city about the
existence and location of a hazardous waste landfill(s) for zoning/planning purposes. A survey plat
of Solid Waste Storage Area 6 Interim Corrective Measure Areas/Hillcut Test Facility is to be filed
by the Department of Energy with the City Planning Commission.

The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) states that
the Department of Energy will submit to the City Planning Commission a survey plat (at least four
copies) indicating the location and dimensions of landfill cells or other disposal units, i.e., the Solid
Waste Storage Area 6 Interim Corrective Measures Areas and the Hillcut Test Facility) with respect
to permanently surveyed benchmarks as well as a record of the type, location, and quantity of
hazardous wastes disposed to the best of the Department of Energy’s knowledge based upon any
kept records. This zoning notice information is similar to the property record notices discussed
above. The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006)
requires that a Department of Energy official (or its contractor) verify annually that the information
is properly maintained and assessable at the City Planning Commission.

Excavation/Penetration Permit Program. The Record of Decision for Interim Actions for the
Melton Valley Watershed (DOE 2000) requires that an excavation/penetration permit program be in
place throughout Melton Valley to provide notice to the worker/developer, i.e., permit requestor, on
the extent of contamination and to prohibit or limit excavation/penetration activity, as appropriate.
The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) requires a
DOE official (or its contractor) to verify no less than annually the functioning of the permit program
against existing procedures.

Verification was provided by the Melton Valley Project Engineer stating that the
excavation/penetration permit program was functioning during FY 2011 in accordance with
Appendix B of the Land Use Control Implementation Plan for the Melton Valley Watershed (DOE
2006) and Procedure OR-1010, Excavation/Penetration Permit for ORNL Site. Excavations
conducted by UT-Battelle when operating as the prime workgroup were performed in accordance
with the UT-Battelle procedure, Initiating and Issuing an Excavation or Penetration Permit, which
requires the Melton Valley Project Engineer signature on every excavation permit before work can
begin. The UT-Battelle excavation permit form (ORNL-211) also requires that the Melton Valley
Project Environmental Compliance Lead review the area to determine if any CERCLA land use
control implementation plans are established, and if so, specify the relevant details. In FY 2011,
there were no UT-Battelle excavation permits requested for Melton Valley remediation areas.

Excavations conducted at Melton Valley were performed in accordance with Procedure OR-1010,
Excavation/Penetration Permit for ORNL Site which requires that an excavation/penetration permit
log be maintained and that all excavation/penetration permits at the Oak Ridge National Laboratory
be entered into the log and maintained by one person. The procedure also requires that an
Environmental Compliance Review Form (BJCF-147b) be completed by Melton Valley

3-60



Environmental Compliance for all excavations and that Environmental Compliance review existing
information sources to determine if the area is covered by a land use control implementation plan to
ensure that the activity will not unknowingly violate CERCLA land use controls. In FY 2011, there
were no excavation permits requested for Melton Valley remediation areas.

State Advisories/Postings. The Land Use Control Implementation Plan for the Melton Valley
Watershed (DOE 2006) requires that advisories established by the TDEC Division of Water
Pollution Control that provide notice to potential resource users of contamination and prohibit
fishing/swimming in White Oak Creek Embayment and White Oak Lake on signs and in the fishing
regulations published by the Tennessee Wildlife Resources Agency will be effective immediately
upon approval of the Land Use Control Implementation Plan for the Melton Valley Watershed (DOE
2006). Although adequate warning signs have been established and maintained on the White Oak
Lake and White Oak Creek Embayment, current state advisories and published fishing regulations do
not address the White Oak Lake and White Oak Creek Embayment. Changes made through the FY
2010 addendum to the Remedial Action Report for the Melton Valley Watershed (DOE 2009b) state
that DOE will continue to place appropriate signs at the White Oak Lake and White Oak Creek
Embayment. These changes do not prevent future postings of these waters by the State of Tennessee
but allow the Department of Energy to fully meet the intent of this requirement.

Per the Land Use Control Implementation Plan for the Melton Valley Watershed, the purpose of the
advisories/postings is to provide the public with important warnings that seek to limit/restrict
incompatible uses and prevent unsafe exposure to contaminants. There are Department of Energy
established signs posted along the White Oak Dam access areas at Highway 95 and at the access gate
and on fencing along the White Oak Creek Embayment that state, “Warning, No Fishing, No Water
Contact, Area Contaminated.”

These signs have been added to the Melton Valley Access Controls and Signs map in the Remedial
Action Report for the Melton Valley Watershed through an addendum (DOE 2009b) that replaced
Chapter 7 (Land Use Controls). The changes incorporated the additional signs around the White Oak
Lake and the White Oak Creek Embayment at six of the twenty major access points in Melton
Valley to provide notice to potential resource users of contamination and prohibit fishing/contact.
These changes allow the Department of Energy to meet the intent of the State Advisories/Postings
requirements with the continued placement of appropriate signs at White Oak Lake and White Oak
Creek Embayment to prevent the unauthorized use of these waters.

The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) also
requires that a Department of Energy official (or its contractor) verify the information in the fishing
regulations with a Tennessee Wildlife Resources Agency official to ensure that fishing regulations
accurately describe impacted streams. The Tennessee Wildlife Resources Agency receives guidance
from the Tennessee Department of Environment and Conservation on publishing these advisories in
their annual fishing regulations. Currently, there are no Tennessee Department of Environment and
Conservation-established advisories on White Oak Lake and White Oak Creek Embayment because
the Department of Energy Oak Ridge Reservation property does not afford public access and,
therefore, no information has been published in the Tennessee Wildlife Resources Agency fishing
regulations for these areas.

Access Controls. The Record of Decision for Interim Actions for the Melton Valley Watershed
(DOE 2000) requires that access controls (e.g., fences, gates, portals) be maintained throughout the
Melton Valley remediation areas to control and restrict access to workers and the public to prevent
unauthorized uses. A map depicting the location of access controls that are necessary to ensure
protectiveness of the remedy is included in the Remedial Action Report for the Melton Valley
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Watershed (DOE 2009b). This map was revised through an addendum (DOE 2009b) that replaced
Chapter 7 (land use controls) The revision increased the number of access control locations from 16
to 20 to better cover the White Oak Dam while also removing interior Melton Valley access control
locations that are no longer necessary.

The Land Use Control Implementation Plan for the Melton Valley Watershed (DOE 2006) requires
that any access controls will be monitored and maintained by DOE indefinitely or for as long as
needed. The Land Use Control Implementation Plan for the Melton Valley Watershed requires that a
DOE official (or its contractor) conduct a field survey no less than annually of all controls to assess
their condition and ensure fences are erect or intact and gates/portals are functioning properly. In
addition to routine site inspections conducted in accordance with the Oak Ridge National Laboratory
Surveillance & Maintenance Program Facility Inspection and Training Manual (BJC 2006), a field
survey was conducted by the Water Resources Restoration Program and the surveillance and
maintenance program to verify access controls designated in the Remedial Action Report for the
Melton Valley Watershed (DOE 2009b) (with errata sheets incorporated) were in place, in good
condition and functioning properly. All major access points remain guarded or locked at all times,
and interior gates are selectively locked. Specifically, access is restricted by the Oak Ridge
Reservation perimeter fence and security portals at the east and west ends of Bethel Valley Road.
There also is a locked gate at the junction of the haul road and the Melton Valley Access Road.
Perimeter roads around Melton Valley have gates that allow access for maintenance activities.

Signs. The Record of Decision for Interim Actions for the Melton Valley Watershed requires that
signs be maintained by DOE at select locations throughout Melton Valley to provide notice or
warning to prevent unauthorized access. A map depicting the location of the signs that apply to the
Melton Valley watershed is included in the Remedial Action Report for the Melton Valley Watershed
(DOE 2009b). This map was revised through an addendum that replaced Chapter 7 (land use
controls). The revision increased the number of sign locations from 13 to 20 to better cover White
Oak Dam while also removing interior Melton Valley sign locations that are no longer necessary. In
addition to location changes, wording of the signs was updated to more appropriately represent the
current site conditions and restrictions. This revision allows the intent of the State
Advisories/Postings requirements to be met with the continued placement of appropriate signs at
White Oak Lake and White Oak Creek Embayment to prevent the unauthorized use of these waters.

The Land Use Control Implementation Plan for the Melton Valley Watershed (2006) requires that,
within six months of approval, signs will be in place at designated locations throughout the Melton
Valley watershed near major access points to provide notice or warning to prevent unauthorized
access. Any signs that are land use controls will be monitored and maintained, until the
concentration of hazardous substances in the environmental media are at such levels to allow for
unrestricted use and exposure or as long as needed. The Land Use Control Implementation Plan for
the Melton Valley Watershed requires that a DOE official (or its contractor) conduct a field survey
no less than annually of all signs to assess their condition and ensure they remain erect, intact, and
legible. In addition to routine site inspections conducted by the Melton Valley Surveillance and
Maintenance Program according to the Oak Ridge National Laboratory Surveillance & Maintenance
Program Facility Inspection and Training Manual (BJC 2006) of all remediated areas in Melton
Valley, a field survey was conducted by the Water Resources Restoration Program and the
surveillance and maintenance program to verify signs designated in the Remedial Action Report for
the Melton Valley Watershed (DOE 2009b) were in place, in good condition and legible. All signs as
identified in the Remedial Action Report for the Melton Valley Watershed (DOE 2009b) were in
place and meeting their intended purpose. Specifically, 20 signs were in place around the Melton
Valley watershed and at the White Oak Lake and White Oak Creek Embayment to provide notice of
contamination or warning to prevent unauthorized access. There were also six additional signs
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posted at locations around White Oak Lake and White Oak Creek Embayment and on the Sediment
Retention Structure to provide notice to potential resource users of contamination and prohibit
fishing/swimming.

Surveillance Patrols. The Land Use Control Implementation Plan for the Melton Valley Watershed
(DOE 2006) requires that surveillance patrols of selected areas in Melton Valley be effective
immediately and be conducted no less frequently than once a quarter as part of the required, routine
surveillance and maintenance site inspections. The Land Use Control Implementation Plan for the
Melton Valley Watershed (DOE 2006) requires a DOE official (or its contractors) to verify no less
than annually against approved procedures/plans that routine patrols are conducted to ensure that
incompatible uses have not occurred for units/areas requiring land use restrictions. In FY 2011,
surveillance patrols were performed by the Oak Ridge National Laboratory Surveillance and
Maintenance Program as part of routine site inspections in accordance with the Oak Ridge National
Laboratory Surveillance & Maintenance Program Facility Inspection and Training Manual (BJC
2006). Inspections of the capped areas within Melton Valley were performed on a quarterly basis. In
addition, security personnel also perform required daily patrols of various areas within Melton
Valley.

In addition to implementing the physical land use controls, i.e., access controls, signs, and surveillance
patrols, as detailed above, the Surveillance and Maintenance Program also performed inspections of the
Melton Valley hydrologic isolation areas to inspect each of the engineering controls listed below as
applicable at each site:

Vegetative cover on compacted fill or isolation cap,
Compacted fill cover or isolation cap outslopes,
Rock buttress outslopes,

Surface drainage features,

Monitoring wells (including well interior conditions),
Weirs at surface water monitoring locations,
Groundwater (leachate) collection equipment,

Gas vents,

Wetlands,

Melton Branch relocation area, and

Cover/cap maintenance roads, fences, gates, and signs.

The Remedial Action Report for the Melton Valley Watershed (DOE 2009b) requires that for the first two
years after installation of a hydrologic isolation cap, an engineer familiar with the cap design shall inspect
each cap and associated features quarterly and after any precipitation that is greater than or equal to a
five-year, 24-hour storm event (4.1 inches in a 24-hour period). After a minimum two-year period or until
the hydrologic isolation cap and surface drainage features remain stable, the inspection schedule will
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revert to twice per year and after any precipitation that is greater than or equal to a 25-year, 24-hour storm
event (5.5 inches in a 24-hour period).

In FY 2011, engineering controls were inspected quarterly by the Surveillance and Maintenance Program
according to the Oak Ridge National Laboratory Surveillance & Maintenance Program Facility
Inspection and Training Manual (BJC 2006) at the following sites:

e  Solid Waste Storage Area 4,

Solid Waste Storage Area 5 North 4-Trench Area,

e  Solid Waste Storage Area 5 South,

e  Solid Waste Storage Area 6 Capped Area— CAP A,

e  Solid Waste Storage Area 6 Capped Area— CAP B,

e  Solid Waste Storage Area 6 Capped Area— CAP C,

e  Solid Waste Storage Area 6 Capped Area— CAP D,

e  Solid Waste Storage Area 6 Capped Area— CAP E,

e  Solid Waste Storage Area 6 Capped Area—HTF,

e Pits 2, 3, and 4,

e Trenchb,

e Trench 6 and Trench 6 Leak Sites,

e Trench 7 and Trench 7 Leak Sites Cap, and

e  Trench 7 East Leak Site.

Maintenance during FY 2011 included repairing a disconnected gas vent at Trench 6 and Trench 6 Leak
Sites; reseeding four acres at Solid Waste Storage Area 4 and four acres at Solid Waste Storage Area 5
South; and adding dirt and reseeding 3 acres at Pit 2, Pit 3, and Pit 4. All caps were mowed a minimum of
once during the year. A 25-year, 24-hour intensity rainfall event occurred on September 6, 2011 and
inspections were performed at all sites. No major erosion issues were identified.

3.2.5.2 Single-Project Actions

3.25.2.1 White Oak Creek Embayment Sediment Retention Structure

Requirements

Location of the White Oak Creek Sediment Retention Structure is shown on Figure 3.1. The scope of this

action was the construction of a sediment retention structure at the mouth of White Oak Creek to contain
the sediments in lower White Oak Creek Embayment and minimize contaminant transport off-site to the
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Clinch River and Watts Bar Reservoir. The Sediment Retention Structure uses rip-rap-filled wire gabions
to slow water movement, preventing scour of sediment out of the embayment during changes in White
Oak Creek flow and fluctuation of Watts Bar Reservoir levels.

Long-term stewardship requirements are in Table 3.2 and include only inspection and maintenance of the
sediment retention structure.

No surface water or groundwater monitoring is required to verify the effectiveness of the removal action.
Status

The site was inspected monthly in FY 2011 by the Surveillance and Maintenance Program to check the
fence and gate to ensure they were preventing access, inspect the condition of the warning signs,
determine if excessive debris or vegetation had built up on the Sediment Retention Structure, and identify
any evidence that there had been any movement or shift of the embayment structure. No maintenance was
required.

3.2.5.2.2 Waste Area Grouping 13 Cesium Plots Interim Remedial Action
Requirements

The location of the Waste Area Grouping 13 Cesium Plots is shown on Figure 3.1. The scope of this
action involved excavation of contaminated soil from the plots, placement of a permeable liner in each
excavated plot and backfill with clean, compacted fill material and topsoil layer.

Long-term stewardship requirements are in Table 3.2. and include only long-term surveillance and
maintenance of the fenced enclosure.

No surface water or groundwater monitoring is required to verify the effectiveness of the removal action.
Status

The site underwent quarterly inspections in FY 2011 conducted by the Surveillance and Maintenance
Program to verify that all gates to the site were closed and locked, the fence was not damaged, vegetation
within the fenced area was cut, vegetation growth along fence line was acceptable, radiological postings
were in place, point-of-contact signs were in place, and the site was clear of unauthorized materials. No
maintenance was required, and routine mowing was performed.

3.25.2.3 Molten Salt Reactor Experiment Uranium Deposit Removal
Requirements

The location of the Molten Salt Reactor Experiment is shown on Figure 3.1. The scope of this action
involved the break up and removal of nongranular uranium-laden charcoal and vacuuming of the
remaining loose charcoal and chips from the auxiliary charcoal bed to ensure that less than a critical mass
remains.

Long-term stewardship requirements in Table 3.2) are specified in the Removal Action Report for
Uranium Deposit Removal at the Molten Salt Reactor Experiment (DOE 2001) and include surveillance
and maintenance for the interim storage of the collector canister holding the uranium-laden charcoal
removed from the auxiliary charcoal bead. Specifically, requirements include periodic pressure
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measurements (daily checks of the pressure gauge and hourly recorder data) and venting of the canister,
as necessary, to maintain a pressure of less than 50 psig.

No surface water or groundwater monitoring is required to verify the effectiveness of the removal action.
Status

Inspections were conducted daily of the uranium-laden charcoal canister, in accordance with Molten Salt
Reactor Experiment procedures. These inspections included periodic pressure measurements and periodic

venting of the canister to reduce pressure when needed. The only maintenance required in FY 2011 was to
perform calibrations on the PT-15 monitor. No other maintenance was performed on the canister itself.
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3.3 MELTON VALLEY WATERSHED ISSUES AND RECOMMENDATIONS

The issues and recommendations for the Melton Valley watershed are in Table 3.12.
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Table 3.12. Melton Valley Watershed issues and recommendations

Issue® Action/ Res;;c;{:zlsble s
Recommendation _P response
Primary/Support date
2012 Current Issue
None.
Issue Carried Forward
Comprehensive picket well and offsite well sampling was completed in the
1. Initial sampling of new offsite wells first quarter of FY 2012. The presence of site contaminants, trends, and on-site
(2 events) yielded indication of the vs off-site hydrologic head relationship was discussed with the Core Team in DOE/
presence of VOCs and some metal January 2012. New sampling is being agreed upon with DOE/EPA/TDEC for EPA & TDEC FY 2012
contaminants. (2011 RER)b the Melton Valley Exit Pathway and is being documented in the MV
Monitoring Plan.
2. During FY 2010 groundwater level
control at the SWSA 4 downgradient
trench deteriorated as indicated by (@) Item was closed out. See Completed/Resolved Issues below. (b) DOE will
water level measurements in the evaluate the performance of SWSA 4 downgradient extraction trench. In 2011 it | DOE/EPA & TDEC FY 2012
trench, within the nearby portion of was determined that contaminants from SWSA 4 were seeping to surface water.
SWSA 4, and the former IHP area.
(2011 RER)®
Completed/Resolved Issues
1. During FY 2010 groundwater Iev_el (a) During winter of 2011 DOE will collect seepage samples from the IHP
control at the SWSA 4 downgradient - . : .
- - adjacent to the SWSA 4 downgradient trench during or soon after large rainfall .
trench deteriorated as indicated by S . . - DOE/ FY 2011 with
. events to determine if SWSA 4 contaminants are being discharged to surface .
water level measurements in the - - - . EPA & TDEC submission of the
o - water in the IHP. In 2011 it was determined that contaminants from SWSA 4
trench, within the nearby portion of . - . 2012 D2 RER
were seeping to surface water, results included in the 2011 RER. (b) Included as
SWSA 4, and the former IHP area. an Issue Carried Forward, see above
(2011 RER)® : :
2. Monitoring results for some zones in . . . . L
the MV exit pathway wells yield Monitoring of the picket wells in accordance with the MV Monitoring Plan
elevated alpha and beta activity continued through December 2011. Additionally in 2010, DOE established an
results that are apparently the result offsite monitoring system to confirm the presence of contaminants including two
of elevated suspended and/or clusters of newly drilled wells and two reconfigured wells. Monitoring of the DOE/ FY 2011 with
dissolved solids. These results raise new system was agreed upon for four quarters, after which the Core Team will EPA & TDEC submission of the
concern over possible migration of discuss the monitoring results. The Core Team discussed the result of the 2012 D2 RER

contamination across the DOE
property boundary in western MV.
(2008 RER)®

sampling in December 2011. This issued is closed out.

Issue #1 in Table 1.1 concerns the follow on sampling documentation in a
revision to the Melton Valley Monitoring Plan.
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Table 3.12. Melton Valley Watershed issues and recommendations (cont.)
& A “Current Issue” is an issue identified during evaluation of FY 2011 data for inclusion in the 2012 Remediation Effectiveness Report. An “Issue Carried Forward” is an issue
identified in a previous year’s Remediation Effectiveness Report for Five-Year Review so the issue can be tracked through resolution. Any additional discussion will occur at the appropriate

regulatory level.
®The year in which the issue originated is in parentheses, e.g., (2006 FYR).

DOE = Department of Energy

EPA = Environmental Protection Agency

IHP = Intermediate Holding Pond

MV = Melton Valley

RDR/RAWP = remedial design report/remedial action work plan
RER = remedial effectiveness report

SWSA = solid waste storage area

TDEC = Tennessee Department of Environment and Conservation
VOC = volatile organic compound
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