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1. INTRODUCTION

The Oak Ridge Reservation (ORR) Water Resources Restoration Program (WRRP) was established by the
U.S. Department of Energy (DOE) in 1996 to implement a consistent approach to long-term environmental
monitoring across the ORR and areas off the Reservation that have become contaminated. The WRRP
provides a central administrative and reporting function that integrates and coordinates the numerous
activities associated with this monitoring. This Remedial Action Report (RAR) Comprehensive Monitoring
Plan (CMP) addresses WRRP environmental monitoring performed in the East Fork Poplar Creek (EFPC)
watershed [expanded to include the Upper East Fork Poplar Creek (UEFPC) and the 100-year floodplain
of Lower East Fork Poplar Creek (LEFPC)] and Chestnut Ridge (ChR) administrative watershed at the
National Nuclear Security Administration Y-12 National Security Complex (Y-12; Figure 1.1). For the
purposes of this CMP, the EFPC watershed also encompasses WRRP monitoring locations in Union Valley
cast of the ORR boundary and the ChR watershed includes WRRP monitoring locations at the Oak Ridge
Associated Universities (ORAU) South Campus Facility (SCF) in Bethel Valley.

The purposes of this RAR CMP include: (1) to provide the data and technical analysis necessary to assess
the performance and effectiveness of completed Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) actions, (2) to provide baseline data that will be used to assess current
trends and determine performance of future CERCLA actions, (3) to support the CERCLA Five-Year
Review (FYR) evaluation of the remedy protectiveness, and (4) to integrate the substantive requirements
of the former Resource Conservation and Recovery Act of 1976 (RCRA) post-closure monitoring and site
controls for UEFPC and ChR into the CERCLA program. Prioritized implementation of the CERCLA
actions located in the EFPC and ChR administrative watersheds (and elsewhere on the ORR) is defined in
the Federal Facility Agreement (FFA) signed in 1992 by DOE, the U.S. Environmental Protection Agency
(EPA), and the Tennessee Department of Environment and Conservation (TDEC; DOE/OR-1014).

This CMP primarily addresses performance monitoring associated with implementation of the Record of
Decision for Phase I Interim Source Control Actions in the Upper East Fork Poplar Creek Characterization
Area, Oak Ridge, Tennessee (DOE/OR/01-1951&D3), such as effluent discharge sampling at the Big
Spring Water Treatment System (BSWTS) and flux monitoring at outfalls downstream of planned,
completed, or ongoing remediation in the West End Mercury Area (WEMA). Changes to the Phase [ Interim
Record of Decision (ROD) are discussed later in Section 2. The Removal Action Report for the Oak Ridge
Y-12 Plant East End Volatile Organic Compound Plume (DOE/OR/01-2297&D1) dictates the monitoring
and remediation of the East End Plume. On ChR, individual site-specific CERCLA actions were conducted
to address any localized risk and monitoring is conducted in accordance with the appropriate CERCLA
primary document.

At the FFA Project Managers' Meeting of September 18, 2009, it was agreed among the FFA parties that
the necessary baseline sampling will be included in watershed-specific CMPs/Quality Assurance Project
Plans (QAPPs) completed under the WRRP. These watershed-specific CMPs will not only include specific
monitoring in existing decision documents [e.g., RODs, RARs, Removal Action Reports (RmARs)], but
also select monitoring referred to as “baseline or trend” monitoring. The technical approach for baseline,
or trend, monitoring is related to the respective hydrologic characteristics of the EFPC and ChR watersheds.
For example, baseline monitoring may include a surface water integration point, where all upstream
contaminant releases converge. Although not all upgradient remedies may have been implemented and the
performance criteria have not yet been imposed, baseline monitoring provides data necessary for trending
purposes.
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Figure 1.1. Location of the LEFPC 100-year floodplain, UEFPC watershed, and ChR administrative watershed.



This CMP also addresses the environmental monitoring to be performed in the EFPC and ChR
administrative watersheds to support each FYR of remedy protectiveness. The last FYR was conducted in
fiscal year (FY) 2016; the next FYR is planned for FY 2021. Most of the WRRP monitoring locations
identified to support the FYR already are monitored as part of the performance monitoring network for
CERCLA actions in each watershed. However, for the evaluation purposes of the FYR, the suite of
analytical parameters are reviewed and may be expanded to include a more comprehensive list of analyses
to verify that the human health and ecological risk-based decisions remain protective. Prior to each FYR,
existing data are evaluated to determine the most effective network of monitoring locations and analytical
parameters needed to assess protectiveness for each implemented remedy.

In May of 2017, DOE requested from TDEC-Division of Solid Waste Management (DSWM) that the
re-applications of the ChR and the UEFPC post-closure permits (PCPs) be denied and the applicable
substantive requirements for post-closure care, monitoring, and reporting for the relevant units be integrated
into the CERCLA process. TDEC-DSWM granted the request on [INSERT DATE]. Both TDEC and EPA
regulations for hazardous waste treatment, storage, and disposal facilities allow facilities to use alternate
mechanisms, such as CERCLA enforceable documents, to address RCRA closure/post-closure
requirements. Under TDEC Rule 0400-12-01-.06(7)(2)(3)(ii) and 40 Code of Federal Regulations (CFR)
264.110(c)(2), the application of RCRA post-closure regulatory requirements is not necessary if the
requirements of the alternative enforceable document(s) are protective of human health and the environment
and meet the RCRA performance standards specified under TDEC Rule 0400-12-01-.06(7)(b) and
40 CFR §264.111. The applicable RCRA requirements for post-closure care and monitoring from the ChR
and the UEFPC RCRA PCPs (TNHW-128 and TNHW-113, respectively) have been integrated into this
RAR CMP (see Appendix B for monitoring requirements and Appendix D for site controls). Reporting
requirements will be integrated into the Remediation Effectiveness Report (RER) or CERCLA FYR, as
appropriate.

Sections 2 and 3 of this RAR CMP provide background information regarding WRRP environmental
monitoring in the UEFPC and LEFPC watershed and ChR administrative watershed, respectively, with
each discussion including a brief description of each watershed, an overview of the conceptual model for
contaminant transport in each watershed, a summary of the current status of CERCLA actions in each
watershed, and a review of the approved performance goals and monitoring objectives. Section 4 outlines
the overall plan for WRRP environmental monitoring in the EFPC watershed and ChR administrative
watershed, including sampling locations, Section 5 describes the overall data management protocols, and
Section 6 lists the referenced technical reports and documents.

The maps in Appendix A show the surface water, groundwater, and biological monitoring locations for the
WRRP. Figure A.1 shows locations for the UEFPC and ChR administrative watersheds, and Figure A.2
shows locations monitored along the LEFPC. Data tables in Appendix B and Appendix C summarize
relevant sampling and analysis information for each WRRP monitoring location. Technical details
regarding specific sampling and analysis requirements are deferred to the QAPP (UCOR-4049) for the
WRRP, which identifies the field sampling procedures, laboratory analytical methods, and data
management protocols that will be followed to ensure that the environmental monitoring data used for the
purposes of the WRRP achieve appropriate levels of quality assurance and quality control.

Appendix D provides a list of site controls in table format required by former RCRA PCPs for the applicable
units included within those permits. The minimum frequency for each of the controls is also provided.

Appendix E outlines the formal process for updating and modifying this CMP, as needed, to reflect
monitoring changes made in response to on-going, real-time evaluation of the WRRP environmental
monitoring data for CERCLA actions in the EFPC and ChR administrative watersheds.



2. EFPC WATERSHED

2.1 WATERSHED DESCRIPTIONS

The EFPC watershed can be described as two district subareas: the UEFPC watershed, and the LEFPC
100-year floodplain that was defined as the Operable Unit in the CERCLA ROD (DOE/OR/02-1370&D2).

2.1.1 UEFPC Watershed

The UEFPC watershed encompasses most of Y-12 in Bear Creek Valley (BCV), extending from the
hydrologic watershed boundary near the west end of Y-12 (Figure 2.1), eastward toward Union Valley. The
crest of Pine Ridge forms the northern hydrologic boundary of the watershed, and the crest of ChR is the
southern hydrologic boundary.

Construction of the operations and infrastructure facilities at Y-12 substantially altered the original UEFPC.
From the original headwaters near a low topographic divide at the west end of Y-12, UEFPC flows northeast
along the axis of BCV and turns north-northwest at the east of Y-12. After passing through a water gap in
Pine Ridge, the creek exits the ORR (Figure 2.1).

The headwaters and much of the main channel in the upper reach of EFPC, including all the northern
tributaries of the creek in the western and central areas of Y-12, were filled and replaced with an extensive
network of underground storm drains (DOE/OR/02-1119&D?2). The storm drains in the western and central
Y-12 areas direct surface runoff into the exposed portion of the channel at Outfall 200 located
approximately 1800 m (6000 ft) upstream to the west of Lake Reality, a lined surface impoundment at the
cast end of Y-12 that serves to help regulate the flow and quality of surface water exiting Y-12. During
normal operations, flow in UEFPC currently bypasses Lake Reality via a siphon system that has operated
since December 1996; only a portion of the flow following heavy rainstorms passes through Lake Reality.
Bypassing Lake Reality reduces mercury contributions to dry-weather flow in the EFPC watershed.

2.1.2 LEFPC Operable Unit

From the point at which UEFPC exits Y-12 becoming LEFPC, it flows generally northwestward through
the business and residential portion of Oak Ridge (Figure 2.2), then flows westward parallel to the Oak
Ridge Turnpike to its confluence with Poplar Creek at the East Tennessee Technology Park (ETTP).
Together, the UEFPC and the LEFPC are known as the EFPC watershed.

The entire length of LEFPC from Station 17 to the confluence with Poplar Creek measures approximately
23 km (14.5 miles) and ranges from <1 m to 3 m (3 to 9 ft) in stream depths (DOE/OR/02-1119&D2&V1).
The 100-year floodplain bounding the creek varies in width from several meters in its upper reaches to
approximately 500 m (1640 ft) and encompasses 670 acres. The course and streambed of LEFPC have been
modified as a result of Oak Ridge development; the creek has been channelized in some sections of town,
and riprap has been added to protect the banks. Box culverts and bridge piers are present at roadway
crossings and numerous drainage ditches, and lateral culverts traverse the floodplain and discharge to the
creek. Major tributaries to LEFPC include Tuskegee Branch, Mill Branch, Gum Hollow Branch, Pinhook
Branch, and Bear Creek. Contributions from these tributaries and the general urban and agricultural
discharges to the watershed impact the quantity and quality of the creek.

2.2 WATERSHED CONCEPTUAL MODEL

The conceptual model for contaminant transport is better understood for the UEFPC watershed, but the
mechanism for transport and uptake of contaminants remains under investigation for the LEFPC Operable
Unit. Because contaminant transport for the two areas varies, they are discussed separately below.
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Figure 2.1. CERCLA actions in the UEFPC watershed.




This page intentionally left blank.



#

||||

i,

A

P LN S

S.é

N e AW
f

Operable Unit

iz oi’k
ol
Lz or
\  Lower East Fork Poplar Creek

\
== N prm TN -~
: .\ Prp—
/ 7
/7
s
§ S A i Bear___ Creek
: i
5 :
1S
5 | (65
1
| - —
. r ~
K4 4 ORNL ™ <« .~/ —
N | = = —_
7
I Lover East Fork Poplar Creek 100-Year Floodplain, LTS required e e TEM:Oak Ridge Administration Grid
[ ORR Boundary OAK RIDGE RESERVATION DATUM: KADE3 Feel
S| ; OAK RIDGE, TENNESSEE DATE: 03/06/14
..o Horizon Industrial Center ’ MAP DOCUMENT NAME: SAP_offsite_map_CerclaComplete_v0.mxd
% Black Oak Ridge Conservation Easement 0 2,100 4,200 8,400 MAP AUTHOR: Mary Lou Broughton
Feet ORGANIZATION: UCOR
| SOURCES: Oak Ridge Environmental Information System

Figure 2.2. CERCLA actions in the LEFPC Operable Unit.




This page intentionally left blank.



2.2.1 UEFPC Watershed Conceptual Model

Figure 2.3 illustrates the current conceptual model for contaminant transport in the UEFPC watershed,
showing the principal source areas, contaminant migration pathways, and the two principal watershed exit
points: (1) Station 17, which is the surface water monitoring point for the UEFPC before the main channel
exits the ORR through the water gap in Pine Ridge directly northeast of Y-12, and (2) at the eastern end of
the watershed, fractured carbonate (karst) bedrock (Maynardville Limestone) that subcrops along the axis
of BCV and provides the principal network of (solution-enlarged) permeable pathways for groundwater
flow and contaminant transport. Contaminant migration pathways leading to these exit points include storm
drains that capture the former (buried) UEFPC tributary system; strike-parallel groundwater fracture flow
pathways in the shale-dominated bedrock formations in BCV; seeps and springs; and an underdrain system
(10 cm [4 in.]) perforated pipe and gravel backfill] beneath the UEFPC distribution channel to Lake Reality
that functions as a highly permeable, shallow groundwater pathway (DOE/OR/01-2337&D2/V1).

Surface water contamination in EFPC is the result of the commingling of releases from multiple sources.
The storm drain system at Y-12 provides a pathway for these contaminants to migrate to EFPC. In addition,
nonpoint runoff from contaminated soils and groundwater discharge to the creek is a contributor to surface
water contamination. The principal contaminants detected in surface water include mercury (inorganic and
methylmercury) and uranium. Principal contaminants detected in UEFPC sediment and biota are mercury,
uranium, and polychlorinated biphenyls (PCBs). Station 17 at the ORR boundary is the EFPC watershed
integration point for evaluation of surface water quality changes as CERCLA remedial actions (RAs)
progress. Flux values for mercury and other contaminants at Station 17 represent the total contaminant mass
exiting the watershed via the surface water exit pathway. Long-term monitoring at various frequencies,
primarily for mercury, uranium, and radiological constituents, has occurred at this station under a number
of historical compliance programs. Other compounds including PCBs, volatile organic compounds (VOCs),
semivolatile organic compounds, and metals have been monitored over various time intervals and
frequencies.

In the UEFPC watershed, groundwater flow in the Maynardville Limestone is from west to east, parallel
with geologic strike (directional orientation) of bedding. Flow primarily occurs within an interconnected
network of solution features (cavities, solution-enlarged fractures) in the upper 30 m (100 ft) of the unit
(shallow interval). The shallow interval has high interconnection with UEFPC, rapid flow rates, quick
response to storm events, and high dilution rates. Primary contaminant sources have contributed to an area
of groundwater contamination in the Maynardville Limestone that extends the entire length of the watershed
and east into Union Valley. Contaminant releases to groundwater include historical spills, leaks, and
probable on-going dissolution from dense non-aqueous phase liquid (DNAPL) sources in both the
unconsolidated and bedrock intervals. Although a high degree of commingling exists, signature
contaminants associated with some source areas can be identified and targeted during monitoring to assess
the effectiveness of specific RAs. VOCs are the most widespread contaminant class in the groundwater and
emanate from multiple source areas throughout the watershed. Nitrates, gross alpha activity (primarily from
uranium isotopes), and gross beta activity (primarily from uranium daughters and technetium-99) also are
prevalent in the western part of the watershed, originating primarily at the former S-3 Ponds and the S-2
Site, which are closed waste management areas (WMAs) located near the west end of Y-12. Nitrate from
the former S-3 Ponds is transported at depth along strike in the Maynardville Limestone.

2.2.2 LEFPC Operable Unit Conceptual Model

The LEFPC environmental media affected by past and ongoing mercury releases from Y-12 include soils
within the floodplain area, stream bank soils, streambed sediment, shallow groundwater, and surface water.
To address potential impacts to human health and the environment, a CERCLA RA in the mid-1990s
removed floodplain soils greater than 400 ppm total mercury. Consistent with a remedial sequencing



approach to focus first on the highly contaminated upstream areas within Y-12, the contaminated
downstream creek channel and surface water has been deferred to a future CERCLA decision.

Elemental mercury was used in isotope separation processes in Y-12 facilities during the 1950s. The liquid
mercury was circulated through pipelines and tanks in the process areas and a relatively large amount was
accidentally leaked or spilled in buildings and onto soil. During the period of major mercury use, storm
water runoff transported significant quantities of mercury from the source areas into the UEFPC and
downstream into the LEFPC area. Over-bank flood events further distributed mercury to soils adjacent to
the LEFPC channel. In the decades since the mercury-use processes ended, the annual loads and
concentrations of mercury in the stream discharges have decreased dramatically. DOE has implemented
numerous remedial and abatement projects since the 1980s to prevent mercury from entering the storm
drains and to remove legacy mercury and contaminated sediment from within the storm drain pipes. These
efforts notwithstanding, elemental mercury remains present in building structures, soils, and in some storm
drains within Y-12, and dissolved and particle-associated mercury continues to be transported from storm
drains into the creek.

One obvious consequence of the past and ongoing mercury discharges to the LEFPC and environs is
elevated mercury concentrations in fish tissue in the stream. Average mercury concentrations in fish from
LEFPC exceed the EPA-recommended fish-based criterion of 0.3 ppm. Methylmercury is the predominant
form of mercury present in fish muscle tissue. Methylmercury is generated by microbial activity and
bioaccumulates in biota with increasing concentrations at each trophic level. Fish species, which are
potentially eaten by humans, are thus near the top of the food chain and can contain relatively high mercury
concentrations. Figure 2.4 is a conceptual model diagram of the LEFPC system that schematically shows
the various recognized mercury inputs to the LEFPC aquatic system. As depicted in Figure 2.4, there are
multiple sources and pathways for mercury and methylmercury to enter the aquatic system in LEFPC.
Available monitoring data demonstrate that both total and methylmercury levels in-stream are dynamic and
vary upstream to downstream and seasonally. The mercury methylation and bioaccumulation processes are
complex and are influenced by numerous chemical and biological factors. Therefore, the role of LEFPC
mercury sources on fish bioaccumulation is not well understood.

In response to issues raised by regulators during the 2011 CERCLA FYR for the LEFPC, DOE conducted
investigations in the LEFPC area to better understand the relative contributions of total and methylmercury
from stream sediment, stream bank soils, riparian groundwater, and floodplain soils. Using historical data,
as well as results from new field and laboratory investigations, a computational model was developed with
the goal of understanding the relative role of mercury sources in the floodplain. Another investigation
focused on determining mercury and methylmercury concentrations in the LEFPC terrestrial food chain.
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2.3 CERCLA ACTIONS IN EFPC WATERSHED

This section presents the background information for CERCLA actions in the EFPC watershed. In
April 1993, CERCLA was established as the lead regulatory program with regard to RA on the DOE ORR
when the Commissioner of TDEC signed an Agreed Order. Under this agreement, RCRA was applied as
an applicable or relevant, and appropriate requirement to the extent that post-closure maintenance and
monitoring of RCRA-regulated facilities (e.g., the New Hope Pond, eastern portion of the S-3 Ponds Plume)
was performed in compliance with the terms of the applicable RCRA PCP. However, any RCRA-driven
cleanup of the groundwater in the EFPC watershed was deferred to RA(s) specified under applicable
CERCLA ROD(s). The applicable RODs define the criteria, plan, and schedule for RAs at specific source
areas, and requirements for groundwater monitoring to gauge the effectiveness of the RAs are provided in
the applicable post-construction CERCLA documentation. Prior to the Agreed Order, RAs were conducted
in EFPC under RCRA authority. The RCRA units were closed and capped in the late 1980s and early 1990s
(Note: The S-3 Ponds site was closed as part of the BCV watershed, although a portion of the contaminated
groundwater plume flows eastward into the EFPC watershed due to a mound that formed over the
groundwater divide during operations of the waste ponds). Until recently, these facilities (the New Hope
Pond and the Eastern Portion of the S-3 Ponds Plume) were included in the RCRA PCP for the UEFPC
Hydrogeologic Regime (permit number TNHW-113). TDEC-DSWM granted DOE’s request to transition
the implementation of the substantive requirements for post-closure care and monitoring for the relevant
units of the EFPC watershed into the CERCLA process in [INSERT DATE]. These requirements have been
integrated into this CMP (see Appendix B for monitoring requirements and Appendix D for site controls).

The CERCLA remedial investigation (RI) for the EFPC  Characterization Area
(DOE/OR/01-1641/V1-V4&D2) addressed 75 primary contaminant sources or secondary areas of
contamination (e.g., groundwater plumes) that are included in the FFA (DOE/OR-1014). The RI also
addressed additional areas that were not listed in the FFA, but for which historical and operational data
were available. In addition, the Y-12 storm drain system, which contains contaminated sediments, also acts
as a source term to surface water and groundwater in the EFPC watershed.

Remediation of the environmental contamination in the EFPC watershed is being conducted in stages using
a phased approach. The Phase I ROD (DOE/OR/01-1951&D3) defines interim actions for remediation of
mercury-contaminated soil, sediment, and groundwater discharges that are considered principal threat
source material that contribute contamination to surface water in EFPC. Over the past several years, DOE
has identified the need for changes to some of the actions selected in the UEFPC Phase I ROD. An
Explanation of Significant Differences for the Record of Decision for Phase I Interim Source Control
Actions in the Upper East Fork Poplar Creek Characterization Area, QOak Ridge, Tennessee
(DOE/OR/01-2539&D2) was approved in August 2012. The Explanation of Significant Differences (ESD)
made changes that are designed to be consistent with the remediation strategy to conduct RAs in the
watershed generally in an upgradient to downgradient sequence to reduce the potential for recontamination,
a sequence consistent with the approach outlined in the UEFPC Phase I ROD (DOE/OR/01-2229&D3).
These changes included elimination of asphalt capping of unpaved areas and changes to special studies
identified in the UEFPC Phase I ROD.
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Figure 2.4. Schematic diagram of mercury and methylmercury inputs to LEFPC.

The Phase II ROD (DOE/OR/01-2229&D3) defines requirements regarding interim actions for the
remediation of the balance of contaminated soil, scrap, and buried materials in the Y-12 area (i.e., the major
contaminated areas within the UEFPC watershed). Both RODs describe “interim actions” because details
regarding final land use and remediation goals for surface water and groundwater are deferred to future
decision documents. As shown in Table 2.1, the first action for the Phase I ROD, construction of the
BSWTS, is complete (the Phased Construction Completion Report [PCCR] was approved in July 2005), as
well as the WEMA storm sewer remediation project (PCCR approved August 2012). Phase I1 ROD projects
completed include the Y-12 Salvage Yard—Scrap Removal (PCCR approved October 2011), with an
addendum to remove and dispose of five tanks (submitted June 2013), and the Y-12 Salvage Yard Soil RA
(PCCR approved November 2012). Only the removal of contaminated sediment/soil from UEFPC and Lake
Reality per the Phase I ROD has not yet been initiated, which was resequenced to last in the overall cleanup
strategy of conducting remediation in a generally upgradient-to-downgradient direction per the approved
ESD.

An ongoing single-action project (Table 2.1), the Y-12 East End Volatile Organic Compound (EEVOC)
Plume RA, is intended to intercept VOC-contaminated groundwater in the Maynardville Limestone at the
east end of Y-12. The EEVOC Plume extends into Union Valley east of the ORR boundary along Scarboro
Road. Carbon tetrachloride (CTET) and its degradation product, chloroform, are the principal plume
contaminants. The historical sources of contaminants in the EEVOC Plume have not been identified;
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however, spills or leaks are suspected to be the primary release mechanism of CTET to the groundwater
system. Monitoring data show that the center of mass of the CTET-dominated plume occurs approximately
60 to 120 m (200 to 400 ft) below ground surface (bgs) in the Maynardville Limestone. Historical data
show dissolved CTET concentrations above 8000 pg/L in the center of the plume, which indicates the
possible presence of DNAPL (DOE/OR/01-2337&D2/V1).

The Record of Decision for Lower East Fork Poplar Creek (DOE/OR/02-1370&D2) addressed the mercury
contamination in the floodplain sediments of the creek that runs from Y-12 (in the UEFPC watershed)
through the city of Oak Ridge to the confluence of the LEFPC with Poplar Creek at ETTP. The ROD
identified two primary areas of the floodplain that required excavation of mercury-contaminated soils
>400 ppm: an area located at the National Oceanic and Atmospheric Administration site, and another area
located farther downstream known as the Bruner site. A revised version of the RAR for the LEFPC action
was approved in 2000.

Objectives for the RAs in the EFPC watershed noted above focus on reduction of risk due to contaminated
soils, containment of contaminant plumes in the Maynardville Limestone, and reduction in the mass of
contaminants migrating from UEFPC to LEFPC. A number of additional actions have been completed
within the UEFPC watershed that require no further actions or require some other long-term stewardship
(LTS) activity to restrict access to residual contaminants left in place, but do not stipulate monitoring.

2.4 MONITORING OBJECTIVES AND PERFORMANCE GOALS

Figures 2.1 and 2.2 show the locations of CERCLA actions in the EFPC watershed and note the status of
each (e.g., completed, in progress, not yet implemented).

For each completed or in-progress CERCLA action that requires performance monitoring, Table 2.2
summarizes the monitoring objectives and performance goals established by applicable CERCLA decision
document(s) referenced in Table 2.1, along with associated WRRP monitoring locations, sampling
frequencies, and analytical parameters.

CERCLA decision and post-decision documents define performance monitoring requirements for several
CERCLA actions implemented under the UEFPC Phase I ROD, as well as the EEVOC Plume action
(Table 2.2) within the UEFPC watershed. CERCLA actions implemented to date under the Phase Il ROD
have yet to include any monitoring requirements (Table 2.1) and, therefore, do not specify any monitoring
objectives and performance goals. Remediation of contaminated groundwater within the EFPC watershed
and requirements for associated performance monitoring are deferred to future CERCLA decision
documents.
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Table 2.1. CERCLA actions in the EFPC watershed

CERCLA action Decision document, date signed Action/Document status ? Momtf)rlng
(mm/dd/yy) required
Watershed-scale actions
Phase I Interim Source Control ROD (DOE/OR/01-1951&D3): 05/02/02 Long-term watershed baseline/performance Yes
Actions NSC to add mercury monitoring in WEMA: monitoring °
10/05/06
NSC for discontinuation of Building 9201-5 Actions complete
sump water treatment: 05/17/07 - PCCR for BSWTS for Building 9201-2 (DOE/OR/01- Yes
Erratum to the 10/05/06 NSC mercury 2218&D1) approved 07/01/05
monitoring: 06/09/08 - PCCR WEMA storm sewer remediation Yes
NSC for sump water treatment: submitted (DOE/OR/01-2526&D?2) approved 08/31/12
09/30/09; pending approval
ESD to update the selected remedy to be Actions not yet implemented
consistent with upgradient-to-downgradient - EFPC & Lake Reality sediment/soil removal TBD ¢
sequence of remediation strategy to prevent
recontamination (DOE/OR/01-2539&D2):
08/29/12
Phase II Interim RA for Contaminated ROD (DOE/OR/01-2229&D3): 04/21/06 Actions complete
Soils and Scrapyard - PCCR for Y-12 Salvage Yard — Scrap Removal No
(DOE/OR/01-2481&D1) approved 10/11/11
- Addendum to removal and disposal of five tanks No
(DOE/OR/01-2481&D1/A1) submitted 06/14/13
- PCCR for Y-12 Salvage Yard Soil
(DOE/OR/01-2564&D1 approved 11/01/12 No
Single-project actions
LEFPC 100-yr floodplain soils RA ROD (DOE/OR/02-1370&D2): 08/17/95 RAR (DOE/OR/01-1680&D5) approved 08/15/00 Yes
ESD to document increase in volume of soil
excavated during remediation based on
confirmatory sampling
(DOE/OR/02-1443&D2): 11/15/96
Removal of Mercury from Storm Time-Critical AM (DOE/OR/01-2574&D1): RmAR for Mercury Reduction Project No ¢
Sewer System 07/19/12 (DOE/OR/01-2595&D1) submitted 06/14/13
Y-12 EEVOC Plume Removal Action AM (DOE/OR/01-1819&D2): 06/25/99 RmAR (DOE/OR/01-2297&D1): 06/07/06 Yes
NSC to clearly define point of compliance for - Erratum to establish a point of compliance for
monitoring AWQC as an ARAR: 03/06/13 monitoring carbon tetrachloride: 03/05/13
Union Valley IROD (DOE/OR/02-1545&D2): 07/10/97 e No
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Table 2.1. CERCLA actions in the EFPC watershed (cont.)

CERCLA action Decision document, date signed Action/Document status ? Momtf)rlng
(mm/dd/yy) required
Mercury Tanks Interim RA (Tanks IROD (DOE/OR/02-1164): 09/26/91 RAR (DOE/OR/01-1169&D1): approved 03/02/94 No
2100-U, 2101-U, 2104-U)
Plating Shop Container Areas ROD (DOE/OR-1049&D3): 09/30/92 NFA No
Abandoned Nitric Acid Pipeline ROD (DOE/OR/02-1265&D?2): 09/12/94 NFA No
(UEFPC Operable Unit 2)
Building 9201-4 Exterior Process AM (DOE/OR/02-1571&D2): 04/22/97 RmAR (DOE/OR/02-1650&D1): 09/30/99 No
Piping
Lead Source Removal of Former AM (DOE/OR/02-1622&D1): 03/10/98 RmAR (DOE/OR/01-1774&D2): 02/24/99 No
YS-860, Firing Range Removal Action
9822 Sediment Basin and 81-10 Sump AM (DOE/OR/01-1716&D2): 06/19/98 RmAR (DOE/OR/01-1763&D2): 02/24/99 No
Removal Action
Y-12 decontamination and demolition projectsf
Y-12 Building Deactivation/ Time-Critical AM for removal of legacy Actions completed:
Demolition Project material from Buildings 9201-5 and 9204-4 - RmAR for Buildings 9201-5 and 9204-4 No
(DOE/OR/01-2404&D1): 05/04/09 (DOE/OR/01-2519&D2): approved 02/27/12.
- AM Addendum
(DOE/OR/01-2404&D1/A1): submitted
09/30/11
Time-Critical AM for demolition of - RmAR for Buildings 9735 and 9206 No
Buildings 9735 and 9206 (DOE/OR/01-2502&D1): approved 02/15/12
(DOE/OR/01-2405&D1): 05/04/09 No
Time-Critical AM for demolition of - RmAR for demolition of Buildings 9211, 9220, 9224,
Buildings 9211, 9220, 9224, and 9769 (Biology and 9769 (DOE/OR/01-2508&D?2): approved
Complex) (DOE/OR/01-2406&D1): 05/04/09 02/15/12 No
AM for Y-12 Facilities Actions completed: No
(DOE/OR/01-2462&D2): submitted 09/29/10 - Project Completion Report for legacy material from
- Non-time critical AM includes over 500 Building 9204-3 (Beta 3) (DOE/OR/01-2570&D1): No
process, auxiliary, and support facilities at approved 11/05/12.
Y-12, including Building 9201-4 (Alpha4). - RmAR Just In Case Yard (DOE/OR/01-2532&D1):

approved 11/05/12
- PCCR for Secondary Pathways Project
(DOE/OR/01-2596&D1) submitted 06/14/13
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Table 2.1. CERCLA actions in the EFPC watershed (cont.)

“Detailed information of the status of ongoing actions is available at <http://www.ucor.com/ettp_ffa.html>.
»Monitoring that is not associated with a specific action, e.g., IP monitoring at Station 17.

¢ Action is not yet started or is in progress and, therefore, monitoring requirements are not identified.

 Periodic collection and treatment of elemental mercury and associated contaminated sediments from manhole traps.
¢This action was completed prior to uniform adherence to the RAR process; hence, no RAR exists for this decision.

/Only larger-scale D&D projects that have commenced are shown on Figure 2.1.

AM = Action Memorandum

ARAR = applicable or relevant and appropriate requirement
AWQC = ambient water quality criteria

BSWTS = Big Spring Water Treatment System
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
D&D = decontamination and decommissioning
EEVOC = East End Volatile Organic Compound
EFPC = East Fork Poplar Creek

ESD = Explanation of Significant Difference

IP = integration point

IROD = Interim Record of Decision

LEFPC = Lower East Fork Poplar Creek

NFA = No Further Action

NSC = Non-Significant Change

PCCR = Phased Construction Completion Report
RA = remedial action

RAR = Remedial Action Report

RmAR = Removal Action Report

ROD = Record of Decision

TBD = to be determined

UEFPC = Upper East Fork Poplar Creek

WEMA = West End Mercury Area

Y-12 = Y-12 National Security Complex



Table 2.2. Performance goals for CERCLA actions in the EFPC watershed

Site Performance goal Performance standard Monlformg General §amplmg schedule
location(s) and monitored parameters
Watershed-scale actions

Station 17 Reduce mercury levels to a 0.2 pg/L (200 ppt) total mercury Station 17 Continuous flow-paced
level pfotective ofa Specific numeric standards not monitoring for mercury 'fmd .
recreational rqceptor based on defined for U or Zn monitoring; uranium (weekly collectlgn),
fish consumption. Performance determined from weekly grab sample for zinc.

trend evaluation.

BSWTS Reduce mercury levels to a 200 ppt mercury. Effluent Quarterly grab samples for
level protective of a discharge point  VOCs and semiannual
recreational receptor based on monitoring for mercury and
fish consumption. uranium.

CMTS Ongoing treatment of effluents 200 ppt mercury. Outfall 551 Continuous flow-paced
from WEMA pending monitoring for mercury
demonstration of effectiveness (minimum weekly collection
of remedy (hydraulic controls, frequency).
capping).

WEMA Protect recreational surface Reduction by approximately Outfalls 150, Continuous flow-paced
water users. 50% of mercury flux in WEMA 160, 163, and monitoring for mercury

outfalls. Reduction will be 169 (minimum weekly collection
monitored in outfalls and is frequency) prior to
anticipated within one year of remediation.
remediation.”
EFPCand  Protect recreational surface Reduction of 70% of Station 8 Station 8 and Grab samples weekly from
Lake Reality water users. area ungauged mercury flux and  Station 17 Station 8 and weekly
up to 100% of ungauged monitoring at Station 17 for
mercury flux between Stations 8 mercury.
and 17. Reduction will be
monitored at Station 8 and
Station 17 and is anticipated
within one year of remediation.
Single-project actions

LEFPC Performance objective of the Floodplain soils >400 ppm Station 17 Continuous

100-yr RA is to minimize the risk to mercury excavated; specific flow-proportional

floodplain ~ human health and the numeric standard for surface monitoring for total mercury
environment from water monitoring at Station 17 (particle-bound and
mercury-contaminated soil in not defined until upstream dissolved) fluxes from
the LEFPC floodplain. sources of contamination within UEFPC into LEFPC.

Y-12 Plant are remediated.

EEVOC Reduce risk associated with Specific numeric standards not ~ Groundwater: Extraction well (influent and

Plume migration of defined for groundwater. extraction well  effluent): quarterly samples
VOC-contaminated Performance determined from GW-845 and for VOCs, metals, nitrate,
groundwater from east end of trend evaluation of VOC downgradient and uranium.

Y-12. concentrations within the wells GW-722, Downgradient wells:
Reduce potential for off-site EEVOC Plume. GW-169, and semiannual samples for
exposure to EEVOC Plume Treated effluent to meet GW-170 VOCs.

contaminants. recreqtlonal AWQC (for Surface water:  Treated effluent: quarterly
Mitigate migration of organism only) for carbon Treated eff!ue;nt samples for VOCs.
contaminants into Union tetrachloride (16 ug/L). in EFPC mixing

Valley.

zone (LRBP-1)

“Baseline monitoring started in FY 2010.

AWQC = ambient water quality criteria
BSWTS = Big Spring Water Treatment System

CERCLA = Comprehensive Environmental Response,

Compensation, and Liability Act of 1980
CMTS = Central Mercury Treatment System
EEVOC = East End Volatile Organic Compound
EFPC = East Fork Poplar Creek

FY = fiscal year
LEFPC = Lower East Fork Poplar Creek
RA = remedial action
UEFPC = Upper East Fork Poplar Creek

VOC = volatile organic compound
WEMA = West End Mercury Area

Y-12 =Y-12 National Security Complex
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3. ChR ADMINISTRATIVE WATERSHED

3.1 WATERSHED DESCRIPTION

The ChR administrative watershed encompasses several hydrologic subwatersheds within approximately
1800 acres of the crest and southeast flank of ChR, and is bordered by BCV and Y-12 on the north, Scarboro
Road on the east, Bethel Valley Road on the south, and the Dunaway Branch drainage feature on the west
(Figure 3.1). Chestnut Ridge is an industrial area and currently includes operating and closed nonhazardous
solid waste disposal facilities (SWDFs) [industrial and construction/demolition landfills], municipal
sewage sludge application areas, and several closed former WMAs, including the CERCLA action sites
described in Section 3.3. The following discussion provides overviews of bedrock geology, groundwater
flow characteristics, and surface water drainage in the ChR administrative watershed.

ChR is formed by the carbonate strata of the Knox Group, which consists of approximately 750 to 1000 m
(2500 to 3300 ft) of cherty dolostone with interbedded limestone divided into the following five formations
(listed from oldest to youngest): Copper Ridge Dolomite, Chepultepec Dolomite, Longview Dolomite,
Kingsport Formation, and Mascot Dolomite. Topographic features and stratigraphic relationships suggest
that the Copper Ridge Dolomite underlies the steep northern flank of the ridge, the Longview Dolomite
forms a series of prominent hills across the middle of the southern flank of the ridge, and the Mascot
Dolomite disconformably contacts the Chickamauga Group carbonates that form Bethel Valley to the south
(ORNL/TM-12053). Geologic strike and dip of bedding in the Knox Group is generally N55'E and 45'SE,
respectively (as referenced to true north). Bedrock is overlain by as much as 30 m (100 ft) of residuum
composed primarily of clays and iron sesquioxides. The residuum contains semi-continuous, relict beds of
fractured chert and other lithologic inhomogeneities (such as silt bodies) that provide a weakly connected
network through which saturated flow can occur. The residuum is thin or nonexistent near karst features
such as dolines (sink holes), swallets (sinking streams), and solution pan features and is thickest along the
crest of ChR (ORNL/TM-9229).

The groundwater system (uppermost aquifer) throughout all but the southernmost portion of the
ChR administrative watershed generally consists of three vertically gradational subsystems
(ORNL/TM-12053): (1) the stormflow zone, (2) the vadose zone, and (3) the groundwater zone. Each
subsystem is distinguished by groundwater flux, which decreases with depth.

The stormflow zone extends to a depth of approximately 2 m (6 ft) bgs where macropores and mesopores
provide channels for intermittent subsurface flow typically lasting only a few days or weeks after rainfall.
Most groundwater within the stormflow zone is lost to evapotranspiration or recharges to the water table,
and the remaining water discharges at nearby seeps, springs, and streams (ORNL/TM-11368). The vadose
zone occurs between the stormflow zone and the water table, which typically is encountered near the
bedrock/residuum interface. The vadose zone is unsaturated except in the capillary fringe above the water
table and within wetting fronts during periods of vertical percolation from the stormflow zone. Most
recharge through the vadose zone is episodic and occurs along discrete permeable pathways that become
saturated, although surrounding micropores remain unsaturated (ORNL/TM-12053).

Below the vadose zone, groundwater occurs within orthogonal sets of permeable, planar fractures that form
water-producing zones within an essentially impermeable bedrock matrix. Three major fracture sets
generally are evident: one that roughly parallels both geologic strike and dip of bedding; one that is parallel
to strike but perpendicular to dip; and one steeply dipping set that trends perpendicular to strike.
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Figure 3.1. CERCLA action sites in the ChR administrative watershed.



Within a fracture, groundwater may flow downdip, laterally, or in both directions. Changes in flow direction
throughout the bedrock underlying ChR may occur at fracture splits, truncations, and intersections such that
groundwater flowpaths may locally exhibit stair-step patterns in both plan and sectional views
(ORNL/TM-11368). Also, dissolution of the carbonate bedrock underlying the majority of ChR has
enlarged fractures and produced an interconnected conduit network characteristic of karst aquifers. Because
the occurrence of solution features and the frequency, aperture, and connectivity of permeable fractures
decrease with depth, the bulk hydraulic conductivity of the groundwater zone is vertically gradational. Most
groundwater flux occurs within a highly permeable zone that has developed in the transitional horizon
between residuum and unweathered bedrock (i.e., water table interval), and in the interconnected karst
network in the carbonate bedrock. Substantially lower groundwater flux (and longer solute residence times)
occurs at successively greater depths in the bedrock (ORNL/TM-12053).

The water table throughout the ChR administrative watershed is a subdued replica of surface topography
and occurs at the greatest depth (>100 ft bgs) along the crest of the ridge, which is a groundwater flow
divide and a recharge area. In the northern part of the watershed, groundwater generally flows from west to
cast, parallel to the flow divide along the ridge crest, with radial components of flow north into BCV and
south toward tributary headwaters on the southern flank of the ridge. The central section of the watershed
is characterized by radial flow directions from local groundwater flow divides along hilltops between
tributaries. Groundwater flow directions in the southern part of the watershed are generally south toward
Melton Hill Lake. The overall directions of groundwater flow do not significantly change during seasonal
groundwater flow conditions. Horizontal hydraulic gradients are highest along the steep northern flank of
ChR (i.e., across geologic strike) and in the upper reaches of tributaries on the southern ridge flank, but are
nearly flat in areas bordering Bethel Valley Road.

Within the boundaries of the ChR administrative watershed, surface water is drained by four primary
tributary subwatersheds, including Dunaway Branch and an unnamed tributary located east of Industrial
Landfill II in the western part of the watershed; McCoy Branch in the central part of the watershed; and an
unnamed tributary in the eastern part of the watershed (Figure 3.1). Flow is mainly intermittent in the upper
reaches of each tributary and includes contributions from overland runoff, stormflow discharge, and
groundwater baseflow. Baseflow contributions increase downstream along the length of each tributary and
discharge from springs provides substantial contributions to the total flow. All of the tributaries flow south
into Bethel Valley and ultimately discharge into Melton Hill Lake (Clinch River).

Although located in Bethel Valley, the hydrogeologic and surface drainage characteristics evident at the
ORAU SCF are similar to the preceding description for ChR. For instance, the groundwater flow system in
the carbonate bedrock (argillaceous limestone of the Chickmauga Group) underlying Bethel Valley is
analogous to the Knox Group on ChR, whereby shallow groundwater in the most permeable
(solution-enlarged) flowpaths discharges at downgradient seeps, springs, and nearby surface drainage
features, and flow at deeper intervals in the bedrock occurs primarily in directions that parallel the geologic
strike of bedding. However, with minimal local topographic relief in Bethel Valley, hydraulic gradients are
substantially lower than typically evident across much of ChR. Consequently, significantly slower rates of
groundwater flow and much longer solute residence time are likely at the ORAU SCF compared to other
CERCLA action sites in the ChR administrative watershed, such as the United Nuclear Corporation (UNC)
Disposal Site on the crest of the ridge.

3.2 WATERSHED CONCEPTUAL MODEL

Figure 3.2 illustrates a simplified conceptual model for transport of contaminants released to the
environment from potential sources in the ChR administrative watershed. The conceptual model reflects
three key features: (1) the dominant topographic characteristics of ChR, with its steep northern (scarp) flank
and broad (and extensively dissected) southern flank, (2) the thick residuum, particularly along the crest of
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the ridge, overlying the Knox Group carbonates that form the ridge, and (3) geomorphic features
(e.g., sinkholes) and solution-conduit hydrogeology that are typical of karst terrain.

Environmental monitoring data obtained in the ChR administrative watershed since the late 1980s show
contaminant releases to groundwater from an operating non-hazardous SWDF, Industrial Landfill IV, and
from a closed former RCRA hazardous waste disposal site, the Chestnut Ridge Security Pits (CRSP).
Similar types of contaminants (dissolved chlorinated hydrocarbons) have been released to the groundwater
at each site. The most extensive migration is evident for VOCs from the CRSP, where existing wells
delineate an elongated dissolved VOC plume that extends approximately 760 m (2500 ft) downgradient to
the east-northeast (parallel with the crest of the ridge) of the waste disposal trenches at the site (Figure 3.1).
The distribution of VOCs relative to the disposal trenches at the CRSP indicate advective groundwater
transport (and possibly vapor-phase migration) from west to east. Conversely, migration of VOCs to the
north and south down the flanks of the ridge, across geologic strike, is much more limited (less than 150 m
[500 ft]) despite steeper hydraulic gradients than evident along the crest of the ridge. Nevertheless, the
presence of VOCs from the CRSP in downgradient wells up to 1500 ft southeast of the site indicate
groundwater flow/contaminant transport via discreet “quickflow” conduits that trend across geologic strike
of bedding in the Knox Group on ChR (Y/TS-1001). Historical data show the highest summed VOC
concentrations exceeded 1000 pug/L in groundwater from wells located next to the waste disposal trenches
and document order-of-magnitude decreases in VOC concentrations following installation of the
low-permeability cap during RCRA closure of the site in 1989.

Based on the elongated geometry and orientation of the dissolved VOC plume originating from the CRSP,
mobile contaminants released to the groundwater system in the ChR appear to move primarily via
permeable (solution-enlarged) flowpaths oriented parallel with geologic strike of bedding in the Knox
Group. Also, in addition to discreet cross-strike “quickflow” transport noted above, contaminant migration
locally may reflect the radial groundwater flow patterns suggested by potentiometric elevations. Shallow
groundwater containing mobile contaminants may discharge at seeps, springs, and tributaries that drain the
southern flank of the ridge. Deeper in the bedrock, mobile contaminants follow substantially longer
(strike-parallel) flowpaths and have significantly greater residence time than typical of the groundwater
from more permeable intervals at shallower depths. Contaminants discharged to the tributary subwatersheds
on ChR will be transported south and ultimately into Melton Hill Lake, with the most extensive transport
expected for soluble, chemically stable, and non-volatile contaminants.

Monitoring data obtained by the WRRP and others do not show widespread contamination of surface water
in any of the subwatersheds on ChR, and results from WRRP exit-pathway baseline monitoring at selected
tributaries do not indicate contaminants in surface water flowing into Bethel Valley
(DOE/OR/01-2594&D2).
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3.3 CERCLA ACTIONS ON ChR

This section presents the background information for CERCLA actions on ChR. In April 1993, CERCLA
was established as the lead regulatory program with regard to RA on the DOE ORR when the Commissioner
of TDEC signed an Agreed Order. Under this agreement, RCRA was applied as an applicable or relevant,
and appropriate requirement to the extent that post-closure maintenance and monitoring of RCRA-regulated
facilities (i.e., CRSPs, Kerr Hollow Quarry [KHQ], ChR Disposal Basin [CRSDB], and East ChR Waste
Pile [ECRWP]) was performed in compliance with the terms of the applicable RCRA PCP. However, any
RCRA-driven cleanup of the groundwater in ChR was deferred to RA(s) specified under applicable
CERCLA ROD(s). The applicable RODs define the criteria, plan, and schedule for RAs at specific source
areas, and requirements for groundwater monitoring to gauge the effectiveness of the RAs are provided in
the applicable post-construction CERCLA documentation. Prior to the Agreed Order, RAs were conducted
in ChR under RCRA authority. The RCRA units were closed and capped in the late 1980s and early 1990s
(Note: TDEC accepted the certification of final closure of the ECRWP in early 2006). Until recently, these
facilities were included in the RCRA PCP for the Chestnut Ridge Hydrogeologic Regime (permit number
TNHW-128). TDEC-DSWM granted DOE’s request to transition the implementation of the substantive
requirements for post-closure care and monitoring for the relevant units of ChR into the CERCLA process
in [INSERT DATE]. These requirements have been integrated into this CMP (see Appendix B for
monitoring requirements and Appendix D for site controls).

CERCLA actions in the ChR administrative watershed are completed remedies based on single-action
decisions that addressed four known or potential sources of contaminant releases to the environment: the
UNC Disposal Site, the Filled Coal Ash Pond (FCAP), KHQ, and the ORAU SCF (Table 3.1). Aside from
these sites, no additional CERCLA actions have been implemented or completed for sites located in the
ChR administrative watershed.

3.3.1 UNC Disposal Site

As stated in the ROD for the UNC Disposal Site (DOE 1991), the CERCLA action is intended to “ensure
that mobile contaminants in the UNC waste, principally nitrate and Sr-90, are not leached to groundwater
at a rate that would result in concentrations of these contaminants above safe drinking water standards.” To
achieve these goals, the ROD required construction of a multilayer cover over the site, installation of access
controls, and implementation of a groundwater-monitoring program using existing wells at the site. As
described in the Post Construction Report, construction of the multilayer cap was completed in August 1992
and access to the site, which is located within the Y-12 Property Protection Area (PPA), is restricted to
authorized personnel only (DOE/OR/01-1128&D1). The PCR describes requirements for long-term
surveillance of the multilayer cap and implementation of groundwater monitoring in accordance with the
ROD.
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Table 3.1. CERCLA actions in the ChR administrative watershed

Decision document, date signed itori
Project/site & Action/document status Momtf)rmg
(mm/dd/yy) required
UNC Disposal ROD: 06/28/91 RA complete. Yes
Site PCR (DOE/OR/01-1128&D1) approved
09/16/93.
KHQ NFA ROD* (DOE/OR/02-1398&D2): RA completed under approved RCRA Yes
09/29/95 closure plan.
FCAP/Upper ROD (DOE/OR/02-1410&D3): 02/21/96 RA complete. Yes
McCoy Branch RAR (DOE/OR/01-1596&D1) approved
06/3/97.
ORAU SCF ROD (DOE/OR/02-1383&D3): 12/28/95 RAR (DOE/OR/02-1474&D2) approved Yes
08/20/96.

“CERCLA NFA ROD defers all monitoring requirements to the RCRA PCP. All post-closure permitted units have been transitioned to the
CERCLA program in [INSERT DATE] at request of DOE and the permits terminated.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
ChR = Chestnut Ridge

DOE = U.S. Department of Energy

FCAP = Filled Coal Ash Pond

KHQ = Kerr Hollow Quarry

NFA = No Further Action

ORAU SCF = Oak Ridge Associated Universities South Campus Facility
PCP = post-closure permit

PCR = Post-Construction Report

RA =remedial action

RAR = Remedial Action Report

RCRA = Resource Conservation and Recovery Act of 1976

ROD = Record of Decision

UNC = United Nuclear Corporation

3.3.2 FCAP

FCAP is located on the southern flank of ChR approximately 0.8 km (0.5 mile) directly south of Y-12
(Figure 2.3). Construction of a 19 m (62 ft) earthen dam across Upper McCoy Branch in 1955 created a
settling pond for coal ash from the Y-12 Steam Plant, which was mixed with untreated water from the
Clinch River, pumped over the crest of ChR, and gravity-drained down slope to the settling pond. When
built, the pond had a storage capacity of approximately 42 million gallon and was expected to have a
20-year capacity for ash. By 1967, the pond had filled with ash and slurry and was allowed to overtop the
dam and flow down Upper McCoy Branch to Rogers Quarry. This practice was stopped in 1989. Vegetation
was allowed to grow uncontrolled on the dam and, with time, the dam and spillway deteriorated.

As defined in the ROD (DOE/OR/02-1410&D3), the primary objective of the CERCLA action for FCAP
is to reduce the site “risk to plants, animals and humans by: (1) upgrading containment of the coal ash with
dam improvements and stabilization, (2) reducing contaminant migration into Upper McCoy Branch with
a passive treatment system (existing wetland), and (3) restricting human access to the contamination by
implementing institutional controls.” The RA specified in the ROD was intended to stabilize the dam,
prevent further release of coal ash slurry to Upper McCoy Branch, and prevent release of ash-related
contaminants to surface water through construction of a passive treatment system (i.e., oxygenation weir
and wetland). Implementation of the field RA activities was completed in April 1997 and, as detailed in the
RAR (DOE/OR/01-1596&D1), generally involved raising the crest of the dam, removing large trees from
the face of the dam and reinforcing the face of the dam, installing a subsurface drain, repairing the
emergency spillway (including removal of the steep slope to the east of the spillway), constructing a settling
basin and oxygenation weir at the foot of the dam, and replacing a small wetland area downstream of the
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settling basin. FCAP is located within the Y-12 PPA and access to the site is controlled and limited to
authorized personnel, as required in the ROD, and LTS requirements for regular inspection and
maintenance of the FCAP dam and spillway are described in the RAR.

333 KHQ

Located on the southeast side of ChR near Bethel Valley Road (Figure 2.3), KHQ is a 3 acre, approximately
17 m (55 ft) deep, flooded limestone quarry that is sheltered on three sides by 18 m (60 ft) cliffs and has a
drainage outlet on the southern side (Outfall 301). Abandoned in the late 1940s, the quarry was used as a
treatment site for water-reactive, corrosive, or ignitable wastes from Y-12 and Oak Ridge National
Laboratory from 1951 until 1988. The site received containers of waste in various sizes consisting mainly
of gas cylinders, drums, and buckets.

A RCRA closure action was initiated at KHQ in 1991. From 1991 to 1993, containers and materials at the
bottom of the quarry were removed, shredded, evaluated by health physics personnel, and placed in B-25
boxes. Shredded debris from the quarry was placed in concrete vaults located adjacent to the Walk-In Pits
at the Bear Creek Burial Grounds in BCV west of Y-12. Monitoring wells around the quarry were sampled
before and during removal operations as part of RCRA interim-status requirements.

Restricted access to KHQ provides the necessary protection of human health and the environment to satisfy
CERCLA requirements. Therefore, a No Further Action (NFA) determination was proposed for the site in
1995 and accepted by EPA and TDEC in a ROD (DOE/OR/02-1398&D2) that was approved shortly before
the TDEC added the site to a RCRA PCP issued in June 1996 (TDEC permit number TNHW-088). The
CERCLA ROD deferred all monitoring, reporting, surveillance and maintenance requirements to the RCRA
PCP. However, any additional remediation would be conducted under CERCLA authority. The TDEC
reissued the RCRA PCP (TNHW-128) in September 2006 that included slight changes to RCRA
groundwater monitoring requirements and target constituents for KHQ (TNHW-128). The permit specified
annual detection monitoring, alternating between seasonally high and low flow conditions, to identify any
potential future releases to groundwater.

During calendar year 2014, annual groundwater monitoring conducted in
downgradient/point-of-compliance well GW-144 resulted in a confirmed detection of carbon tetrachloride.
Verification and subsequent confirmation sampling and analysis in accordance with the terms of the RCRA
PCP yielded similar low, but detectable, concentrations of the carbon tetrachloride. The required
notification was sent to TDEC-DSWM, who accepted the proposed additional monitoring at KHQ to
address the detection of carbon tetrachloride in well GW-144. The additional monitoring included
increasing the sampling frequency to semiannually for well GW-144 and adding semiannual sampling for
downgradient surface water exit pathway location S17. This additional monitoring would continue until
four consecutive non-detected results are obtained from well GW-144, which occurred in the July 2017
sampling results. Previous groundwater monitoring results from nearly 30 years of uninterrupted RCRA
interim status detection monitoring and RCRA post-closure detection monitoring at KHQ show that carbon
tetrachloride was detected in 23 or 91 results from groundwater samples from well GW-144, with an historic
maximum of 6 pg/L in September 1990. Sporadic detection of carbon tetrachloride collected from
well GW-144 over such an extended period suggest a continued low-level source at KHQ, presumably the
dissolution of carbon tetrachloride present in the wastes that remain in the quarry and/or residual in the
fractured bedrock or sediment on the quarry floor. The persistent long-term presence of carbon tetrachloride
suggests minimal biodegradation in the groundwater, and reflects the very slow advective groundwater
transport possible under the nearly flat horizontal hydraulic gradient indicated by static water level
elevations in the wells at KHQ.

In May of 2017, DOE requested that the re-application of the ChR PCP containing the KHQ unit be denied
and the post-closure care, monitoring, and reporting be integrated into the CERCLA process.
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TDEC-DSWM granted the request to transition the implementation of the substantive requirements into
CERCLA enforceable documents, such as this RAR CMP for monitoring and care requirements, and the
RER and/or the CERCLA FYR for reporting requirements, as appropriate.

3.34 ORAU SCF

As noted in Section 1, for the purposes of this CMP, the ChR administrative watershed includes the ORAU
SCF, which is located on the eastern edge of the ORR in Bethel Valley southeast of Y-12, at the intersection
of Pumphouse Road and Bethel Valley Road (Figure 2.3). The facility was originally an experimental
station where radionuclide effects on animals were studied. Activities and buildings at SCF either supported
research on exposed animals or managed those animals before and after exposing them to radiation. Surface
water at the site consists of Scarboro Creek, intermittent streams, drainage ditches, and storm sewers. All
of the features drain into Scarboro Creek embayment of Melton Hill Lake. Shallow groundwater emerges
as wet-weather springs near the embayment. DOE intends to maintain control of this site for the foreseeable
future.

Potential contamination at the ORAU SCF was investigated because operations at these facilities may have
resulted in the release of chemical and/or radioactive substances to the environment. Results of the RI of
the SCF showed low levels of benzene in the groundwater from one monitoring well that intercepted
bedding plane fractures directly down-dip from the former location of petroleum fuel underground storage
tanks that had been excavated and removed in 1988 (DOE/OR/02-1274/V1-V2&D2). Trichloroethene
(TCE) was detected in soil and groundwater approximately 1.6 m (5 ft) bgs in an area just east of a
mechanical building. Concentrations of TCE in the groundwater ranged from 380to 1400 pg/L.
Additionally, TCE degradation products, notably cis-1,2-dichloroethene (DCE), also were detected in the
groundwater. Although the mechanical building was known to have housed maintenance operations,
available historical or facility operations records do not document the release of TCE or suggest the original
source of the TCE. Considering the low quantity of TCE estimated to have been released, the natural
degradation of TCE, and its relatively slow rate of migration in the groundwater, TCE was not expected to
emerge into surface water at concentrations above regulatory limits (DOE/OR/02-1274/V1-V2&D?2).

Groundwater at the ORAU SCF is not used at the facility or at any nearby locations, and there is little
potential for future residential use of groundwater at the site. Municipal water serves the area and is
expected to continue to do so, which further reduces the need and likelihood for future residential
groundwater use.

3.4 MONITORING OBJECTIVES AND PERFORMANCE GOALS

3.4.1 UNC Disposal Site

The ROD for the UNC Disposal Site (DOE 1991) requires groundwater monitoring to “ensure that mobile
contaminants in the UNC waste, principally nitrate and Sr-90, are not leached to groundwater at a rate that
would result in concentrations of these contaminants above safe drinking water standards.” In accordance
with the ROD, the expected performance of the remedy for the UNC Disposal Site is to control contaminant
migration so that: (1) nitrate concentrations are less than the Safe Drinking Water Act maximum
contaminant level (MCL) of 10 mg/L and are “not expected to exceed 8 mg/L” in the groundwater, and
(2) levels of Sr-90 are no more than 2 pCi/L in the groundwater, which is within the CERCLA risk range
of 10 to 10 (DOE 1991).

Aside from the numeric performance goals for nitrate and Sr-90 concentrations in the groundwater, the
ROD for the UNC Disposal Site does not define specific groundwater monitoring locations, sampling
frequency, additional analytical parameters, or data analysis/evaluation methods (e.g., statistical trend
analysis). Similarly, the PCR specifies implementation of a groundwater monitoring program at the UNC
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Disposal Site in accordance with the ROD, but does not mandate specific sampling and analysis
requirements (DOE/OR/01-1128&D1).

Table 3.2 presents a summary of the performance goals and standards established for the UNC Disposal
Site and other CERCLA actions in the ChR administrative watershed, along with the WRRP monitoring
locations, sampling frequency, and monitored parameters used to evaluate achievement of the performance
goals and standards. As shown, WRRP monitoring at the UNC Disposal Site currently includes five wells
(Figure A.1) that are sampled semiannually for nitrate and Sr-90 along with other inorganic and radiological
analytes.

Table 3.2. Performance goals for CERCLA actions in the ChR administrative watershed

General sampling

Project/Site Performance goal? Performance standard Monitoring(s) schedule and monitored
parameters
Concen‘tration‘s of Nitrate concentrations remain Groundwater: Semiannual (seasonally
UNC contaminants in the below 10 mg/L and are “not wells 1090, wet z.ind.dry) grogndwater
Disposal groundwater, notably . expected to exceed 8 mg/L.” GW-203, GW-205, monitoring for nitrate,
Site nitrate aqd Sr-90, remain S1-90 level i1 bel GW-22!, GW-305, Sr-90, gross a}p}la and
below drinking water -5 levels remain below and Spring UNC gross beta activity, and
standards. 2 pCi/L. SW-1 metals.
Reduce contaminant Passive treatment system Surface Water: Semiannual (seasonally
migration into Upper reduces contaminant levels in MCK 2.05 (wetland wet and dry) surface water
FCAP McCoy Branch with water entering Upper McCoy influent) and sampling for metals,
passive treatment system  Branch at least as well as MCK 2.0 (wetland  anions, radionuclides, and
(existing wetland). existing wetland. effluent) water quality parameters.
Trend analysis for carbon Carbon tetrachloride
tetrachloride does not concentrations are not detected ~ Groundwater: Annual (alternating
KHQ indicate a release of above practical quantitation downgradient well ~ seasonally wet and dry)
contaminants to limits (or the laboratory’s GW-144 sampling.
groundwater. method detection limit).
Monitored natural
attenuqtion of dissolved G dwat cat . Groundwater:
VOCs in groundwater routiewatel coneentratiors o wells GW-841 and  Annual groundwater and
from non_drlnklng water dissolved VOCs remain below GW-842 N
ORAU SCF source and with drinking water standards. surface water sampling for
Surface water: VOCs.

groundwater-use
restriction in property
deed.

“Performance goals related to environmental monitoring. Other performance goals not specifically related to environmental monitoring, such
as maintenance of engineering controls (e.g., low permeability cap), also may apply.

seep SCF-WS2

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
ChR = Chestnut Ridge

FCAP = Filled Coal Ash Pond

KHQ = Kerr Hollow Quarry

MCK = McCoy Branch kilometer

ORAU SCF = Oak Ridge Associated Universities South Campus Facility

UNC = United Nuclear Corporation

VOC = volatile organic compound

3.42 FCAP

The ROD for FCAP requires that surface water be periodically “sampled and analyzed to verify that the
passive treatment system reduces contaminant levels in water entering Upper McCoy Branch at least as
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well as the existing wetland and to evaluate whether the passive treatment system requires maintenance”
(DOE/OR/02-1410&D3), but does not identify specific surface water sampling and analysis requirements.
Similarly, the RAR for FCAP specifies that surface water samples “be collected and analyzed for the
primary contaminants of concern (COCs) (aluminum, arsenic, iron, manganese, and zinc) and other
constituents of relevance to evaluating wetland performance at the site,” but defers selection of specific
sampling locations to the Integrated Water Quality Program, predecessor program to the WRRP
(DOE/OR/01-1596&D1). Neither the ROD nor the RAR for FCAP reference any requirements for
groundwater monitoring. Specific performance monitoring requirements are not defined in the CERCLA
documents for FCAP, but the LTS requirements specified in the RAR include monitoring of surface water
for each primary COC and other constituents of relevance (DOE/OR/01-1596&D1).

To address requirements for surface water monitoring outlined in the ROD and RAR, the WRRP designated
two surface water sampling locations for performance monitoring at FCAP: McCoy Branch kilometer
(MCK) 2.05 located at the outlet of the dam and MCK 2.0 located below the wetland (Figure A.1). Surface
water samples from both locations are collected semiannually (seasonally wet and dry flow conditions) and
are analyzed for metals, anions, radionuclides, and water quality parameters (Table 3.2).

The WRRP also performs monitoring of biological communities to address water quality criteria at FCAP,
including “propagation and maintenance of fish and other aquatic life” and ensuring “safe consumption of
fish,” and to address the goal of the CERCLA action “to reduce risk from the site to plants, animals, and
humans” (DOE/OR/02-1410&D3). Biological communities are monitored downstream of FCAP at
MCK 1.4 below the Rogers Quarry dam. Bioaccumulation of COCs (metals, including mercury, and PCBs)
in stoneroller minnows (annually) and in caddisflies (every fifth year) is also measured there to evaluate
risk to piscivores and insectivores, respectively.

343 KHQ

As noted previously, the RCRA closure of KHQ prevented physical exposure to contaminants within the
quarry and mitigated migration of contaminants to groundwater or surface water runoff, which the ROD
deemed protective of human health and the environment under CERCLA. Since all substantive
requirements of RCRA have been transitioned to the CERCLA process, only the downgradient
well GW-144 is monitored annually, alternating between wet and dry seasons, for carbon tetrachloride.
Trend analysis will be used to indicate whether a release of contaminants to groundwater has occurred.
Analytical results and subsequent evaluations will be reported in the RER and/or the CERCLA FYR, as
appropriate. If the results reflect a statistically significant increasing trend, any necessary remediation will
be addressed under CERCLA.

3.44 ORAU SCF

The approved ROD for the ORAU SCF specified groundwater monitoring at a VOC-contaminated area and
defined land use controls that include a groundwater-use restriction (DOE/OR/02-1383&D3). The no action
alternative prescribed in the ROD included periodic sampling to ensure that evaluations completed in
support of the RI are accurate and natural attenuation in the zone of contamination continues as expected.
The ROD specified four monitoring wells (ultimately renamed GW-841, -842, -843, and -844) and a surface
water seep to be sampled once every two years for as long as TCE contamination above acceptable levels
is present. DOE increased the frequency of sampling to collect wet- and dry-season samples on an annual
basis beginning in FY 2001. The FY 2006 RER/FYR (DOE/OR/01-2289&D3) noted that although
concentrations have decreased significantly since the ROD was signed, TCE and cis-1,2-DCE are
sometimes detected in wells GW-841 and GW-842 at concentrations above the MCL. Trace concentrations
of TCE and cis-1,2-DCE were detected at one of two seeps sampled during the winter of 2005. Therefore,
both wells GW-841 and GW-842 continue to be sampled annually along with seep SCF-WS2 to monitor
concentration trends.
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The FY 2006 FYR (DOE/OR/01-2289&D3) also identified that under current technical protocols this
decision would be considered a Monitored Natural Attenuation decision, not a no action decision, and that
MCLs would likely have been identified as applicable or relevant and appropriate requirement (ARARSs)
and used for screening purposes.
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4. MONITORING PLAN

The principal goal for the EFPC and ChR watersheds monitoring plan is to meet the monitoring
requirements specified by the CERCLA decision and primary post-decision documents for completed
actions in the watersheds. Additional monitoring is conducted to obtain baseline data that will be used to
assess effectiveness, current trends, and to determine performance of future actions, and to collect data in
support of the FYR assessment of remedy protectiveness. In FY 2018, substantive requirements for
monitoring and site controls for the relevant former RCRA units in EFPC and ChR were integrated into this
CERCLA RAR CMP.

Below is a brief summary of the organization of the CMP appendices, which provide the monitoring
specifics and details of surface water, groundwater, and biological sampling and analytical requirements
and needs for WRRP environmental monitoring in the EFPC and ChR administrative watersheds. Sample
collection is subject to schedule deviations due to abnormal demands on resources, adverse weather
conditions, access issues, and other applicable circumstances.

4.1 ENVIRONMENTAL MONITORING LOCATIONS

Figures A.1 and A.2 show the surface water, groundwater, and biological sampling locations for WRRP
environmental monitoring in the UEFPC (including Union Valley), LEFPC, and ChR administrative
watersheds (including ORAU SCF). Various symbols are used to indicate the different types of sampling
media, e.g., a fish symbol indicates a biological monitoring location. Blue-colored symbols are used for all
monitoring conducted by the WRRP; red-colored symbols are used for monitoring conducted by other
programs on the ORR (e.g., Biological Monitoring and Abatement Program). Monitoring conducted by
organizations other than the WRRP are not included in the C-tables.

4.2 PLANNING TABLES

Table B in Appendix B provides a summary of WRRP environmental monitoring activities in the EFPC
and ChR administrative watersheds, including specific monitoring locations, media to be sampled
(e.g., surface water, groundwater, biological), type of sample (e.g., grab), class of analytes (e.g., VOCs,
metals, or radiological), sampling frequency, rationale for sampling (e.g., performance, baseline, FYR), and
applicable performance standard, if available. To facilitate cross-referencing, the Appendix B Planning
Table also shows the Appendix C Sample Group designation for the WRRP sampling locations in the EFPC
and ChR administrative watersheds.

Footnotes included in Table B define and explain table entries, and provide information to sampling
personnel and data managers. An asterisk in the Primary Station Name column denotes a high-priority
location for full data validation.

4.3 ADMINISTRATIVE SAMPLING GROUPS

Appendix C includes the Administrative Sample Groups, subwatershed-level groups established for
managing the sampling work conducted by the WRRP. Table C.1 includes Sample Groups for the EFPC
and ChR administrative watersheds, and Table C.2 includes Sample Groups for all biological monitoring
conducted. Monitoring on the ORR conducted by other programs is not included in Appendix C.

Administrative Sampling Groups are based generally on the proximity of the sampling locations in the field.
However, some sampling locations may be grouped based on the necessity of obtaining contemporaneous
data to measure remedial performance or by the timing of sampling conducted by other programs, etc.
Biological monitoring has been grouped together into a separate table to better track implementation by
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a specialized group of trained personnel collecting the samples. Respective data summary tables in
Appendix C also show the specific analyte/parameter group for each sampling point in the EFPC and ChR
administrative watersheds. These analytes/parameters are grouped into Administrative Parameter Groups
that are defined in Appendix D tables within the approved QAPP (UCOR-4049). Because a change in an
analytical method, reporting limit, etc. would precipitate a change to every watershed-specific CMP if these
specifications were included in the CMPs, analytical parameter group definitions have been included in a
single QAPP, along with other quality assurance components of the program.

Finally, each data summary table in Appendix C includes a page of footnotes that provide information to
sampling personnel and data managers.

4.4 SITE CONTROLS

Appendix D includes a table of site controls for New Hope Pond, the Eastern S-3 Groundwater Plume,
CRSDB, CRSP, ECRWP, and KHQ. All of these units were included in the former RCRA PCPs which
transitioned to the CERCLA process. Minimum controls for each of the units include access controls;
inspections of the cap/cover/drainage systems, as well as the site signage; inspection of the unit following
a 25-year/24-hour rain event; and inspections of select benchmarks for the unit. Because the KHQ is an
open, water-filled quarry that does not have an engineered cap, no routine inspections of the cap/cover are
necessary or following a 25 yr/24 hr rain event. The Eastern S-3 Groundwater Plume also does not require
any inspection of a physical facility other than monitoring wells. Also, the ECRWP requires inspection of
a leachate collection system on a weekly basis.

At a minimum, the integrity of site monitoring wells is evaluated annually. Because no monitoring is
conducted at the New Hope Pond, well inspections are not conducted. Inspection data are captured in the
Land Use Manager, a computer-based application that is used to track and verify site controls
(e.g., inspections, treatment system operations, etc.).

4.5 CHANGE REQUEST PROCESS

All modifications to this CMP require an approved erratum. The instructions for initiating a change request
to the CMP and the necessary erratum form is included in Appendix E. The CMP Administrator will
maintain the CMP Addendum Log to track all changes to the watershed CMP.
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S. DATA MANAGEMENT

Monitoring data and meta-data generated by sampling activities in the EFPC and ChR administrative
watersheds, together with appropriate historical data required for data analysis and interpretations, are
managed using the Project Environmental Measurements System (or equivalent system) and the Oak Ridge
Environmental Information System. The Data Management Implementation Plan for the Water Resources
Restoration Program (UCOR-4160) serves as the project-level plan for managing all data collected by the
WRRP. This plan outlines the data management requirements for the program. The plan outlines the
program’s data management activities, roles and responsibilities, and identifies data management interfaces
among the various programs on the ORR involved in data acquisition, management, and reporting.
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Figure A.1. Water Resources Restoration Program (WRRP) surface water, groundwater, and biological monitoring locations in the Upper East Fork Poplar Creek and Chestnut Ridge watersheds.
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility
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Sample location| station name* | & & 2 al s < & SIRIsZ|8|1=|5|5] = 3 3 & Comments
Phase | ROD for Mercury Source Areas and UEFPC Watershed Surface Water Exit Pathway
Station 17 Station 17* PERF, sl c| rvpES 52 52 52 c | ywaop W Watershed exit pathway: UEFPC Integration Point and mercury [and
BASE Hg <200 ppt; total uranium (calculated from isotopic uranium) and zinc] remedial
) ) . PERF, U, Zn trend action monitoring. [Flow-proportional composite sample also fulfills
Station 17 Station 17 BASE S| G| RMPES8 52 YWQP W requirement for LEFPC ROD].
Hg trend - 70%
Station 8 STATION 8 PERF, | decrease within 1 sl 6| rRvPES 5 5 c | ywap W Per Non-Significant Change to Phase I Interim Source Control ROD,
BASE | year of sediment continue flow monitoring and weekly grab sample for Hg.
cleanout in UEFPC.
EFK 6.3 EFK 6.3 BASE Blna NA ) BMAP | Q1.Q3 Bioaccumulation of Hg (Q1,Q3) and PCBs (Q1) in fish (redbreast
' ' NA ’ sunfish or rockbass).
EFK 6.3 EFK 6.3 BASE B|SV NA 2 BMAP | QI, Q3 |Fish species richness and density.
. . Q3 |Bioaccumulation of metals, including Hg, and PCBs in caddisflies and
EFK 6.3 EFK 6.3 FYR Establish baseline | B |[NA|EFW-FYR1 2 YWQP FYR  |wolf spiders.
trend to evaluate
EFK 6.3 EFK 6.3 FYR ecological risks. | g |nal EFW-FYRI | YWQP Q3 |Bioaccumulation of metals, including Hg, and PCBs in stoneroller
' ' FYR |minnows.
EFK 13.8 EFK 13.8 BASE Blna NA ) BMAP | Q1.Q3 Bioaccumulation of Hg (Q1,Q3) and PCBs (Q1) in fish (redbreast
’ ’ NA ’ sunfish or rockbass).
EFK 13.8 EFK 13.8 BASE B|SV NA 4 BMAP | Q1, Q3 |Fish and benthic macroinvertebrate species richness and density.
EFK 182 EFK 182 BASE NA Blna NA 2 BMAP | Q1,03 Bioaccumulation of Hg (Q1,Q3) and PCBs (Q1) in fish (redbreast
’ ’ ’ sunfish or rockbass).
EFK 23.4 EFK 23.4 Measure changes in| B| SV NA 4 BMAP | QI, Q3 |Fish and benthic macroinvertebrate species richness and density.
PERF, | quality of aquatic
BASE [habitat as compared Bioaccumulation of mercus i
’ ry (Q1,Q3) and PCBs (Q1) in fish (redbreast
EFK 23.4 EFK 23.4 to reference sites. | B|NA NA 2 BMAP | Q1,Q3 sunfish or rockbass).
Establish baseline
Q3  |Bioaccumulation of metals, including Hg, and PCBs in invertebrates
EFK 234 EFK234 | FYR Zzzﬁ) ;‘l’;ﬁi‘s‘g B [NA| EFW-FYRI 2 YWOP 1 byR  |(e.g., caddisflies) and spiders (e.g., wolf spiders).
EFK 23.4 EFK 23.4 FYR E:;izhtihezzslzl;: B InalEFPW-FYRI | YWQP Q3 |Bioaccumulation of metals, including Hg, and PCBs in stoneroller
’ ' L FYR |minnows.
ecological risks.
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
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Sample location| station name* | § & L g glel &8 g AR I EE g S & Comments
Fish (Q1) and benthic macroinvertebrate (Q1, Q3) community species
EFK 24.4 EFK 24.4 BASE NA B|sv NA 5 BMAP | Q1.Q3 richness and density. Bioaccumulation of mercury (Q1) and PCBs

(Q1) in redbreast sunfish; bioaccumulation of metals, including Hg,
and PCBs in stoneroller minnows (Q1).

Establish baseline
EFK 24.4 EFK 24.4 FYR trend to evaluate | B|NA|EFW-FYRI 1 YWQP
ecological risks.

Q3 |Bioaccumulation of COCs (metals, including Hg, and PCBs) in
FYR |invertebrates (e.g., caddisflies) to evaluate risk to insectivores.

Bioaccumulation of mercury (Q1,Q3) and PCBs (Q1) in fish (redbreast
Hinds Creek HCK 20.6 REF NA B|SV NA 4 BMAP | Q1, Q3 |sunfish or rockbass); benthic macroinvertebrate species density and
richness (Q1, Q3).

PEREF, ECD-

Outfall 551 OF 551 BASE Hg <200ppt S| C NA 52 C WCS w CMTS performance monitoring per Phase I Interim ROD for UEFPC.
. PERF,
N/S Pipe Outfall 200A6 BASE S| C| RMPE-8 52 52 C|YwQp W
PERF,
OF 150 OF 150 BASE Hg trend - 50% S| C| RMPE-8 52 52 C | YWQP w
PERF. | decrease within 1 Baseline data to evaluate ungauged Hg flux into UEFPC from mercury
OF 160 OF 160 BASE, year of WEMA S| C| RMPE-8 52 52 C|YwQr W | use areas.
PERF remediation.
OF 163 OF 163 BASE, S| C| RMPE-8 52 52 C|YwQpr W
OF 169a OF 169a 11)3]2;}]:5, S| C| RMPE-8 52 52 C | YWQP w
BSWTS EI?FSIYJ]]:ZiT PERF G| G| EFW-Tc 21212 2 YWQP | Q2,Q4
BSWTS BSWTS- PERF He < 200ppt 6l ol Erw 4 YWOP 1.04 BSWTS performance monitoring under interim ROD for mercury
EFFLUENT A QP | QI-Q4 16, urce areas.
BSWTS H\]IBFSIYJ]];;-T PERF NA G| G| EFW-7a | 4 YWQP| Q1-Q4
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
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Sample location| station name a3 8 2 al s < & Slgls|<|2|=|5|g]|= 3 3 & Comments
Eastern S-3 Ponds Groundwater Plume Performance Assessment
GW-193 GW-193 PERF G| G| EFW-1 1 1 YWQP Q2
GW-733 GW-733 PERF Trcn(_l G G EFW-1 1 1 YWQP Q2 Continue monitoring of exit pathway annually to integrate data for
GW-605 GW-605 PERF concentrations of Gl G| EFw. | | YWOP ) Tc-99 trend with CERCLA watershed perspective; monitor select
. . Tc-99 - Q Q downgradient site well annually in year prior to CERCLA FYR.
GW-606 GW-606 PERF G| G| EFW-1 1 1 YWQP Q2 | Alternate between wet/dry seasons each sampling event.
GW-108 GW-108 PERF Trend G| G |[EFW-FYR2| 1 111 1 YWQP | Q2 FYR
East Fork Poplar Creek Longitudinal Survey
EFK 6.3 EFK 6.3 BASE S| G| RMPE-7 2 2 I|YWQP]| Q1,Q3*
EFK 13.8 EFK 13.8 BASE S| G| RMPE-7 2 2 I|YWQP]| Q1,Q3* | and dissolved 1 and dissolved methyl b
EFK 18.2 EFK 18.2 BASE sl | rvPE7 ) ) 1| ywaor | o1, 03 Total and dissolved mercury, total and dissolved methyl mercury (gra
Trend 2 samples) to support BMAP program.
Station 17 STATION 17 | BASE S| G| RMPE-7 2 2 I|YWQP]| Q1,Q3*
EFK 24.4 EFK 24.4 BASE S| G| RMPE-7 2 2 I|YWQP]| Q1,Q3*
Hinds Creek HCK 20.6 REF S| G| RMPE-7 2 2 I|YWQP| Q1,Q3"
UEFPC Groundwater Exit Pathway
GW-253 GW-253 BASE G| G| EFW-5 1 11111 1 YWQP Q2 |Exit pathway: Maynardville Limestone at S-2 Site
GW-618 GW-618 BASE G| EFW-5 1 11111 1 YWQP Q2 |Exit pathway: Maynardville Limestone at Picket E
GW-744 GW-744 BASE Trend G|l G NA 1 1[1]1 1 if& Q4
ECD Exit pathway: Nolichucky Shale at ORR boundary
GW-747 GW-747 BASE G| G NA 1 111]1 1 WC S- Q4
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
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Sample location| station name* | & & 2 al s < & SIRIsZ|8|1=|5|5] = 3 S & Comments
EEVOC Plume Removal Action
EEVOC
Influent 9422-22 TF INF| PERF NA G| G| EFW-7a | 4 41414 4 YWQP| Q1-Q4
niu
EEVOC 9422-22 TF
PERF NA G| G| EFW-7a | 4 41414 4 YWQP 1-Q4
Effluent' EFF* QP | QI-Q
AWQC -
EEV! .
E fﬂugri (POC) LRBP-1 PERF recreational S| G| EFW-7b | 4 4 YWQP | Q1-Q4
(16 ug/L CCl,)
GW-722 - 14 GW-722-14 | PERF G| G NA 1 1|11]1 1 }\EVC(? S Q4
GW-722-17 GW-722-17 | PERF G| G NA 1 1|11]1 1 }\EVC?S Q4
ECD-
GW-722 - 20 GW-722-20 [ PERF G| G NA 1 Lpift 1 WCS Q4 IExit pathway: EEVOC Plume Removal Action Performance
GW-722-22 | Gw-722-22 | PERF G|l G NA 1 111 1 }\EVC(]?)S Q4  |Assessment
GW-722-33 GW-722-33 | PERF G| G NA 1 1|11]1 1 ECD- Q4
Trend WCS
GW-722 - 14 GW-722-14 | PERF G| G| EFW-6b | 1 1 YWQP Q2
GW-722-17 GW-722-17* | PERF G| G| EFW-6b | 1 1 YWQP Q2
GW-722-20 GW-722 -20* | PERF G| G| EFW-6b | 1 1 YWQP Q2
GW-722-22 GW-722 -22* | PERF G| G| EFW-6b | 1 1 YWQP Q2
GW-722-33 GW-722-33 | PERF G| G| EFW-6b | 1 1 YWQP Q2
UEFPC Union Valley IROD and EEVOC Plume Removal Action
GW-169 GW-169 PERF Trend G[ G| EFW3 2 2 YWQP | Q2,Q4 |EEVOC Plume Removal Action performance assessment. Semiannual
GW-170 GW-170* PERF Gl | EFrws ) ) ywap | Q2. Q4 monitoring required for wells GW-169 and GW-170 for VOCs only.
Chestnut Ridge Kerr Hollow Quarry (KHQ) RERA-RPCP-and- Performance Assessment Monitoring
GW-143 GW-143% PERE Per RERAPCP- |G| & ERSH + + + + YWOP | Q2-0r0Q4
GW-144 GW-144 PERF s&iﬂsﬂeﬂ* Gl G CRS-1 1 1 1 1 YWQP | Q2 or Q4 Surv.eillf"mce monitoring conducted under CERCLA. Alternate
e monitoring annually of GW-144 between wet (Q2) and dry (Q4)
s GW-145 PERE | Trend analysis for G|l 6| €rs+ + + + + YWQP | Q2-0r-Q4 | ceasons.
e e PERE CCl, G|l 6| €rs+ + + + + S [l
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
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Sample location| station name* | & & 2 al s < & SIRIsZ|8|1=|5|5] = 3 3 & Comments
Chestnut Ridge United Nuclear Corporation Site (UNC) Performance Assessment/Landfill 1V
1090 1090 PERF G| G| Ccrs-6 21212 2 YWQP | Q2,Q4
GW-203 GW-203 PERF G| G CRS-6 21212 2 YWQP | Q2,Q4
GW-205 GW-205* PERF | nitrate <10 mg/L; | G| G CRS-6 21212 2 YWQP| Q2,Q4
GW-221 GW-221 PERF %8r <2 pC/L Gl CRS-6 20212 2 YwQP | Q2,Q4 Remedial Action performance assessment.
GW-365 GW-305 PERF G| 6 NA 2 2 2| 2 2 Wbo Q204
UNC SW-1 UNCSW-1 | PERF s| G| crs-6 21212 2 1| YWQP| Q2,04
Chestnut Ridge Filled Coal-Ash Pond (FCAP) Performance Assessment
MCK 2.05 MCK 2.05 | PERF | [porovementover | S| G| CRS-S 2|22 2 YWQP [ Q2,Q4
pre-remediation Remedial Action Performance Assessment.
MCK 2.00 MCK 2.0¢ | PERF |baseline conditions.| g ] crs.s 222 2 YWQP | Q2,04
MCK 1.9 MCK 1.9 BASE B|SV| CRS-8 2 YWQP | Q1, Q3 |Benthic macroinvertebrate species richness and density.
MCK 1.9 MCK 1.9 BASE B|SV| CRS-10 1 YWQP Q4 |TDEC Rapid Bioassessment Protocol
Measure changes in
MCK 1.6 MCK 1.6 BASE water quality as B|SV CRS-8 2 YWQP Ql, Q3 Fish species richness and dCl’lSity
ompared to
MCK 1.4 MCK 14 | BASg [ SomPared B[sv| crss 2 YWQP | Q1,Q3 |Benthic macroinvertebrate species richness and density.
reference sites.
MCK 1.4 MCK 1.4 BASE B|SV| CRS-10 1 YWQP Q4 |TDEC Rapid Bioassessment Protocol
ROGERS . . .
Rogers Quarry QUARRY BASE B|SV| CRS-10 1 YWQP Q4  |Bioaccumulation of mercury and metals in fish (Largemouth bass)
MCK 1.4 MCK 1.4 FYR | Establish baseline | B |Na| cRs-FYR 1 YWQP Q3 BloaccumulaFlon of COCs (metals, 1nclu(.11n.g Hg, and PCBs) in
FYR |stoneroller minnows to evaluate risk to piscivores.
trend to evaluate - o - o ol -
MCK 1.4 MCK 1.4 FYR ecological risks. | B|Nal crRS-FYR 1 YWQP Q3 Bloa?cu@u ation o CQCS (m#ta S, %nc uding Hg, and PCBs) in
FYR |caddisflies to evaluate risk to insectivores.
Chestnut Ridge Subwatershed 3 Exit Pathway
SCR3.5SP | SCR3.5SP [ BASE | NA [s]a| crs4 [2f [2]2]2] [2] [ ywap [ 2, 04 [Exit pathway
Chestnut Ridge Subwatershed 1 Exit Pathway
SCR1.25P | sCr125sP | BASE | NA [s{c| crsa [2] [2]2]2] [2f | [ywor| 24 [Exitpathway
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
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Sample location| station name* | & ® L g 3 S <« 3 SIRIsZ|8|1=|5|5] = 3 3 & Comments
South Campus Facility Performance Assessment
GW-841 GW-841* PERF G| G OFF-3 1 1 YWQP Q2
GW-842 GW-842 PERF Trend G| G OFF-3 1 1 YWQP Q2  |SCF Remedial Action Performance Assessment Monitoring.
SCE-WS2 SCF-WS2 PERF G| G OFF-3 1 1 YWQP Q2
Chestnut Ridge Security Pits Performance Assessment
GW-798 GW-798 PERF Trend Gl G CRS-3 2 2 YWQP | Q2,Q4 |Assess concentrations of VOCs at edge of contracting plume
GW-322 GW-322 PERF Trend G lg CRS3 ! : YWQP biennial/ Momt.or new downgradient performance site well that exhlbl?s data
2018 |that still exceeds an MCL; monitor every other year for trending
East Chestnut Ridge Waste Pile Detection Monitoring
GW-161 GW-161 DET G| G| CRS-11 |2 2122 2 YWQP | Q2,04
Comparison with . . . L. .
GW-294 GW-294 DET caleulated UTL for G| G| CRS-11 2 21212 2 YWQP | Q2,Q4 |Continue semiannual detection monitoring of one upgradient and 3
GW-296 GW-296 DET Chestnut Ridge G| G| CRS-11 2 2122 2 YWQP | Q2,Q4 |downgradient wells for comparison to Chestunut Ridge upper
GW-298 GW-298 DET Gl G CRS-11 7 21212 7 YWQP | Q2, Q4 tolerance limit (no longer re-calculated annually due to sufficiently
Compliance with laffie data set) an‘d finnual samphng of leach?te ‘sun\;\[f) Afocr compliance
Leachate Sump | Leachate Sump | DET treatment system | G| G | CRS-12 1 1111 1 YWQP | Q2 or Q4 with treatement system waste acceptance criteria ( )-
WAC
Chestnut Ridge Sediment Disposal Basin Surveillance Monitoring
GW-159 GW-159 DET G| G | CR-FYRI 1 1 YWQP | Q2 FYR
Comparison with Conduct a single round of CERCLA surveillance monitoring year prior
GW-731 GW-731 DET cqicul};te JUTL for G| G| CRFYRI 1 1 YWQP | Q2FYR ¢y CERCLA FYR for comparison to Chestnut Ridge upper tolerance
GW-732 GW-732 DET Chestnut Ridge |G| G | CR-FYRI 1 1 YWQP | Q2 FYR l1m)1t (no longer re-calculated annually due to sufficiently large data
set).
GW-156 GW-156 DET G| G | CR-FYRI1 1 1 YWQP | Q2 FYR
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Table B. Sample locations and parameters in LEFPC and UEFPC watersheds, including Chestnut Ridge and South Campus Facility (cont.)
Notes for LEFPC and UEFPC, including Chestnut Ridge and South Campus Facility (Table B):

a Sample rationale: PERF = performance monitoring to evaluate remedial actions; BASE = baseline monitoring;
FYR = five year review monitoring; DET = detection monitoring; REF = reference location

b Sample medium: G = groundwater, S = surface water, and B = biological
¢ Sample Type: G = grab sample; C = composite (e.g., flow proportional); SV = survey; and NA = not applicable.
d Sample Group: Sample locations grouped together for collection within as short a time period as possible or for administrative purposes, per Appendix C tables.

e AWQC: Full suite analysis of water for numeric AWQC constituents requires analysis of AWQC parameter group listed in the QAPP (UCOR-4049), in addition to
MET(1), MET(4), VOC(1), and SVOC per methods and PQLs contained therein.

f Miscellaneous parameters: Miscellaneous may include general water quality parameters (e.g., total dissolved solids, total suspended solids, total organic
carbon, temperature, dissolved oxygen, turbidity, pH, conductivity, oxidation-reduction potential) and water levels (in wells).

Flow/precipitation: C = continuous flow measurements 1 = instantaneous flow measurements
Program: YWQP = Y-12 Plant Water Quality Program ECD-WCS = Y-12 Plant Environmental Compliance Department-Water
WDO = UCOR Waste Disposition Organization Compliance Section
BMAP = Biological Monitoring and Abatement Program
i Sample Frequency: Q1..Q4 = lists sample schedule for FY quarters Biennial = Sample every other year
W = Weekly

k East Fork Poplar Creek longitudinal sampling performed in December and June in conjunction with BMAP sampling for the Y-12 NPDES Program.
Samples collected for miscellaneous parameters (TSS and in-field measurements), total and dissolved mercury, and total and dissolved methylmercury.

1 Samples of EEVOC Treatment System Influent will be taken at valve 600-C. Samples of effluent will be taken at valves 620-L or 620-M.
* In "Primary station name" column, denotes high-priority locations for full data validation

Note: Sampling schedule is subject to deviations due to abnormal demands on resources, adverse weather conditions, and other unpredictable events beyond the control
of the Water Resources Restoration Program of the U.S. Department of Energy.

AWQC = ambient water quality criteria
BSWTS = Big Spring Water Treatment System

CERCLA = Comprehensive Environmental Response, Compensation, and Liabiity Act of 1980

CCly, = carbon tetrachloride

CMTS = Central Mercury Treatment System
COC = contaminant of concern

EEVOC = East End Volatile Organic Compound
EFF = effluent

EFK = East Fork Kilometer

FCAP = Filled Coal Ash Pond

FYR = Five Year Review

HCK = Hinds Creek kilometer

INF = influent

TIROD = Interim Record of Decision

KHQ = Kerr Hollow Quarry

LRBP = Lake Reality By-Pass

MCK = McCoy Branch kilometer

N/S = North/South

NPDES = National Pollutant Discharge Elimination System
OF = outfall

DOE/OR/01-2466 D3

ERRATUM: RCRA/CERCLA TRANSITION

ORR = Oak Ridge Reservation

PCP = post-closure permit

PCB = polychlorinated biphenyl

POC = point of compliance

PQL = project quantitation limit

QAPP = Quality Assurance Project Plan

RCRA = Resource Conservation and Recovery Act of 1976
RMPE = Reduction of Mercury in Plant Effluents

ROD = Record of Decision

SCR = South Chestnut Ridge

SCF = South Campus Facility

SVOC = semivolatile organic compound

TDEC = Tennessee Department of Environment and Conservation
TF = treatment facility

TSS = total suspended solids

UEFPC = Upper East Fork Poplar Creek

UNC = United Nuclear Corporation

VOC = volatile organic compound

WEMA = West End Mercury Area
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Table C.1. Sample groups for the LEFPC and UEFPC watersheds, including Chestnut Ridge

Monitoring Sample | Flow/
Sample group” Location® Sampling pointb frequency” Matrix* type® Precipf Dup*® Analyte/parameter grouph
EFW-1 EXP GW-193 Q2 ! WG G FLD(1), TC
EXP GW-733* WG G FLD(1), TC
EXP GW-605 WG G X |FLD(1), TC
EXP GW-606 WG G FLD(1), TC
EFW-3 ! uv GW-169 Q2,Q4 WG G FLD(1), VOC(1)
uv GW-170* WG G X |FLD(1), VOC(1)
EFW-5 S-2 GW-253 Q2 WG G FLD(1,2), ION(1,2), MET(1,2), VOC(1,2), SLD, ALPHA(1), BETA
EXP GW-618 WG G FLD(1,2), ION(1,2), MET(1,2), VOC(1,2), SLD, ALPHA(1), BETA
EFW-6b EXP GW-722-33 Q2 WG G FLD(1), VOC(1)
EXP GW-722 —22%* WG G FLD(1), VOC(1)
EXP GW-722 - 20* WG G FLD(1), VOC(1)
EXP GW-722 - 14 WG G FLD(1), VOC(1)
EXP GW-722 — 17* WG G FLD(1), VOC(1)
EFW-7a EEVOC Influent Q1-Q4
EEVOC (Valve 600-C) WG G FLD(1), ION(2), MET(1,2,3), VOC(1), U
EEVOC Effluent
EEVOC (Valve 620-L WG G FLD(1), ION(2), MET(1,2,3), VOC(1), U
or -M)*
BSWTS-
BSWTS INFLUENT WG G VOC(1)
BSWTS-
BSWTS EFFLUENT* WG G VOC(1)
EFW-7b EEVOC LRBP-1 Q1-Q4 WS G X |FLD(1), VOC(1)
EFW-7¢ BSWTS BSWTS- Q2,Q4 WG G FLD(1), ION(1,2), MET(1,2,4), ALPHA(1), BETA, U
EFFLUENT ’ i s o ’ ?
RMPE-7 LEFPC EFK 6.3 Ql, Q3j WS G I FLD(1), MET(4,6), SLDJ:
LEFPC EFK 13.8 WS G I FLD(1), MET(4,6), SLD’
LEFPC EFK 18.2 WS G I FLD(1), MET(4,6), SLD !
U.EFP.C Station 17 WS G I FLD(1), MET(4,6), SLD
Exit Point i e
UEFPC EFK 24.4 WS G 1 FLD(1), MET(4,6), SLD!
Reference I({Ililgs(ggezl)( WS G 1 FLD(1), MET(4,6), SLD’
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Table C.1. Sample groups for the LEFPC and UEFPC watersheds, including Chestnut Ridge (cont.)

Monitoring Sample | Flow/
Sample group” Location® Sampling pointb frequency” Matrix* type® Precip’c Dup*® Analyte/parameter grouph
RMPE-8 UEFPC Station 17* W WS C C SLD, MET(4), U
UEFPC Station 17* WS G MET(1) ¥
UEFPC Station 8 WS G C SLD, FLD(1), MET(3) *
UEFPC Outfall 200A6 WS C C SLD, FLD(1), MET(4)
UEFPC Outfall 150 WS C C SLD, FLD(1), MET(3)
UEFPC Outfall 160 WS C C SLD, FLD(1), MET(3)
UEFPC Outfall 163 WS C C SLD, FLD(1), MET(3)
UEFPC Outfall 169a WS C C SLD, FLD(1), MET(3)
CRS-1 KHO GW-231 Q2 or Q4 1 WG G X o 235, o o o
KHQ GW-144 WG G X |FLD(1), MET(1,2,3), VOC(1), SLD, ALPHA(1), BETA
CRS-3 CRSP GW-798 Q2, Q4 WG G FLD(1), VOC(1)
CRSP GW-322 biennial Q2 or Q4| WG G FLD(1), VOC(1)
CRS-4 EXP SCR 1.25SP Q2,Q4 WS G FLD(1), ION(1,2), MET(1,2), VOC(1), SLD, ALPHA(1), BETA
EXP SCR 3.5SP WS G FLD(1), ION(1,2), MET(1,2), VOC(1), SLD, ALPHA(1), BETA
CRS-5 FCAP MCK 2.00* Q2,Q4 WS G FLD(1), ION(1), MET(1,2,4,6), SLD, ALPHA(1), BETA
FCAP MCK 2.05 WS G X |FLD(1), ION(1), MET(1,2), SLD, ALPHA(1), BETA
CRS-6 UNCS 1090 Q2,Q4 WG G FLD(1), ION(1,2), MET(1,2), SLD, ALPHA(1), BETA, SR(1), U
UNCS GW-203 WG G FLD(1), ION(1,2), MET(1,2), SLD, ALPHA(1), BETA, SR(1), U
UNCS GW-205* WG G ?;:I?S) ION(1,2), MET(1,2), SLD, ALPHA(1), BETA, GAMMA(1), SR(1),
UNCS GW-221 WG G FLD(1), ION(1,2), MET(1,2), SLD, ALPHA(1), BETA, SR(1), U
UNCS UNC SW-1 WS G 1 FLD(1), ION(1,2), MET(1), ALPHA(1), BETA, GAMMA(1), SR(1)
CRS-11 ECRWP GW-161 Q2, Q4 WG G FLD(1), ION(1,2), MET(1,3), VOC(1), ALPHA(1)
ECRWP GW-294 WG G FLD(1), ION(1,2), MET(1,3), VOC(1), ALPHA(1)
ECRWP GW-296* WG G X [FLD(1), ION(1,2), MET(1,3), VOC(1), ALPHA(1)
ECRWP GW-298 WG G FLD(1), ION(1,2), MET(1,3), VOC(1), ALPHA(1)
CRS-12 Le;ﬁe"gm T043M Q2 or Q4! L G X * |Leachate, FLD(1) - pH only
OFF-3 SCF GW-841* Q2 WG G FLD(1), VOC(1)
SCF GW-842 WG G X |FLD(1), VOC(1)
SCF SCE-WS2 WG G FLD(1), VOC(1)
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Table C.1. Sample groups for the LEFPC and UEFPC watersheds, including Chestnut Ridge (cont.)

Notes for UEFPC and Chestnut Ridge watersheds Table C.1:
a  Sample Group:
EFW = Upper East Fork Poplar Creek sample group number

RMPE = Reduction of Mercury in Plan Effluents program sample group number
CRS = Chestnut Ridge subwatershed sample group number

OFF = Offsite of main reservation

Samples are typically grouped for collection within as short a time as possible, although groupings may be based purely on administrative requirements.

b  Location and Sampling Point:

BSWTS = Big Spring Water Treatment System LRBP = Lake Reality By-Pass

EEVOC = East End VOC Plume Removal Action Treatment Facility. MCK = McCoy Branch kilometer (surface water).
EFK = East Fork Poplar Creek kilometer. S-2 = S-2 Site.
EXP = Exit Pathway: Maynardville Limestone, springs, or surface water. SCR = South side of Chestnut Ridge (spring).

FCAP = Filled Coal Ash Pond. UEFPC = Upper East Fork Poplar Creek.
GW = Monitoring well. UNCS = United Nuclear Corporation Site.
HCK = Hinds Creek kilometer UV = Union Valley.
LEFPC = Lower East Fork Poplar Creek. KHQ = Kerr Hollow Quarry

¢ Monitoring Frequency
Q_ = Quarter of the fiscal year (e.g., Q1, Q2, Q3, Q4)
W = Weekly

d Matrix
WS = Surface water WG = Groundwater

e Sample Type
G = grab C = composite

f  Flow/Precipitation
C = continuous flow measurement (often accompanied by a flow-proportional composite sample)
I = instantaneous flow measurement (often accompanied by a grab sample)

g Duplicate
X = field duplicate sample will be collected.

h  Analyte/parameter group: See Table D.1 of the Qulaity Assurance Project Plan (QAPP; UCOR-4049) for a list of parameter groups and analytes.
NOTE: Full suite analysis of water for numeric AWQC constituents requires analysis of AWQC parameter group,
in addition to MET(1), MET(4), VOC(1), AND SVOC, per methods and PQLs contained therein.
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Table C.1. Sample groups for the LEFPC and UEFPC watersheds, including Chestnut Ridge (cont.)

Coordinate sampling with the Y-12 Environmental Compliance Department (Water Compliance Section) so that samples are

collected at approximately the same time as samples obtained from wells GW-153, GW-220, GW-381, and GW-383.

Longitudinal sampling performed in December and June in conjunction with BMAP sampling for the Y-12 NPDES Program. Samples collected for miscellaneous
parameters (total suspended solids and in-field measurements), total and dissolved mercury, and total and dissolved methyl mercury.

At Station 17, zinc only to be reported on MET(1). Per Non-Significant Change to Phase I Interim Source Control Action, continue flow monitoring at Station 8
and weekly grab sample to evaluate ungauged Hg influx to UEFPC.

Obtain annual sample, alternating between wet and dry season (e.g., FY17-Q2, FY18-Q4, FY19-Q2, FY20-Q4, FY21-Q2, etc.).

In Sampling Point column, denotes high-priority locations for full data validation.

AWQC = ambient water quality criteria

BMAP = Biological Monitoring and Abatement Program
FY = fiscal year

NPDES = National Pollutant Discharge Elimination System
PQL = project quantitation limit

Y-12 =Y-12 National Security Complex.

YWQP = Y-12 Water Quality Program.
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Table C.2. Sample groups for biological monitoring conducted in the LEFPC and UEFPC watersheds, including Chestnut Ridge

Sample Monitoring Sample | Flow/
group” Location” Sampling point” Frequency® Matrix!] Type® | Precip’ | Dup® Analyte/parameter group”
ROUTINE BIOLOGICAL MONITORING

CRS-8 MCK 1.9 MCK 1.9 Ql1, Q3 B SV BENTHIC
MCK 1.6 MCK 1.6 B SV FISH
MCK 1.4 MCK 1.4 B SV BENTHIC

CRS-10 MCK 1.9 MCK 1.9 Q4 B SV TDEC Protocol
MCK 1.4 MCK 1.4 B NY TDEC Protocol

ROGERS QUARRY [ ROGERS QUARRY LMB | NA B-MET(1,2)
BIOLOGICAL MONITORING IN SUPPORT OF FIVE YEAR REVIEW (FYR)
EFW-FYR EFK 6.3 EFK 6.3 Q3 SRM NA B-MET(1,2), B-PCB
EFK 6.3 EFK 6.3 (Ytea;%‘;r CAD | NA B-MET(1,2), B-PCB
0
EFK 6.3 EFK 6.3 WLF | NA B-MET(1,2), B-PCB
EFK 23.4 EFK 23.4 SRM | NA B-MET(1,2), B-PCB
EFK 23.4 EFK 23.4 CAD | NA B-MET(1,2), B-PCB
EFK 23.4 EFK 23.4 WLF | NA B-MET(1,2), B-PCB
EFK 24.4 EFK 24.4 CAD | NA B-MET(1,2), B-PCB
CRS-FYR MCK 1.4 MCK 1.4 Q3 cAD | NA B-MET(1,2), B-PCB
(year prior

MCK 1.4 MCK 1.4 to FYR) SRM NA B-MET(1,2), B-PCB
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Table C.2. Sample groups for biological monitoring conducted in the LEFPC and UEFPC watersheds, including Chestnut Ridge

Notes for Table C.2, Biological Monitoring:

a Sample Group:

CRS = Chestnut Ridge subwatershed sample group
EFW = East Fork Poplar Creek watershed sample group

Samples are typically grouped for collection within as short a time as possible, although groupings may be based purely on administrative requirements.

b Location and Sampling Point:
EFK = East Fork kilometer
MCK = McCoy Branch kilometer

¢ Monitoring Frequency:

Q_ = Quarter(s) of the fiscal year FYR = Five Year Review
d Matrix:
B = biological SRM = stoneroller minnow (whole body) LMB = largemouth bass
CAD = caddisfly WLF = Wolf spider

e Sample Type:
SV = survey NA = not applicable

f Flow/Precipitation: not applicable for biological monitoring
g Duplicate: Field duplicate samples will be collected, as appropriate.

Analyte/parameter Group:

See Table D.1 of the Quality Assurance Project Plan (QAPP; UCOR-4049) for a list of parameter groups and analytes specific to biological monitoring.
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Table C.3. Sample groups for monitoring conducted in UEFPC watershed, including Chestnut Ridge, in support of the CERCLA Five-Year Review

Samp] a Location® Sampli s Monitoring Matrix® Sample Flow/ Dupt Analvtel W
t t ¢ t e . f
ample group ocation ampling poin frequency atrix type Precip' up nalyte/parameter group
EFW-FYR2 EXP GW-108 @ WG G FLD(1), ION(1,2), MET(1,3), VOC(1), ALPHA(1), BETA, TC, T, SR(1)
CR-FYRI CRSDB GW-159 Q2 or Q4' WG G FLD(1), MET(1,3), SLD
CRSDB GW-731 WG G FLD(1), MET(1,3), SLD
CRSDB GW-732 WG G FLD(1), MET(1,3), SLD
CRSDB GW-156 WG G X |FLD(1), MET(1,3), SLD
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Table C.3. Sample groups for monitoring conducted in EFPC Watershed, including Chestnut Ridge, in support of the CERCLA Five-Year Review (cont.)

Notes for East Fork Poplar Creek Watershed, including Chestnut Ridge, Table C.3:

a  Sample Group
CR = Chestnut Ridge FYR_ = monitoring in the year prior to the CERCLA Five Year Review
EFW = East Fork Poplar Creek

Samples in each group will be collected during as short a time period as possible, following the schedule provided.

b Location and Sampling Point
EXP = Exit pathway
CRSDB = Chestnut Ridge Sediment Disposal Basin
GW = Groundwater well

¢ Monitoring Frequency Q1...Q4 = lists sample schedule for FY quarters

d Matrix WG = groundwater

WS = surface water
e Sample Type G = grab sample C = composite sample

f Flow/Precipitation
C = continuous flow measurement (often accompanied by a flow-proportional composite sample)

I = Instantaneous flow measurement (often accompanied by a grab sample)
g Duplicate X = field duplicate sample will be collected
h Analyte/parameter group: See Table D.1 of the Quality Assurance Project Plan (UCOR-4049) for a list of parameter groups and analytes.

NOTE: Monitoring needs for each CERCLA Five Year Review will be re-evaluated prior to the preparation of the Comprehensive Monitoring Plan table providing requirements
for the upcoming Five Year Review monitoring. Requirements will be based on past analytical results, completed actions, CERCLA RAOs, and the data

needed to determine protectiveness for each action under review.

i Obtain annual sample, alternating between wet and dry season (e.g., FY18-Q2, FY19-Q4, FY20-Q2, FY21-Q4, etc.)

* In "Sampling Point" column, denotes high-priority locations for full data validation.

Note: Sampling schedule is subject to deviations due to abnormal demands on resources, adverse weather conditions, and other unpredictable events beyond the control
of the Water Resources Restoration Program of the U.S. Department of Energy.

AWQC = ambient water quality criteria RAO = remedial action objective
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 YWQP = Y-12 Water Quality Program
FY = fiscal year

DOE/OR/01-2466 D3
ERRATUM: RCRA/CERCLA TRANSITION C.3-2 9/26/2017



APPENDIX D
SITE CONTROLS
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Table D.1. Site controls for former RCRA post-closure permitted facilities in UEFPC and ChR watersheds

Watershed: Site Site controls Frequency

The following controls are applicable to all the sites listed within each of the watersheds at the stated frequency. Any exceptions to these controls are listed in
the following section.

UEFPC: New Hope Pond, Eastern S-3 Access controls, cap/cover/surface draining, signage, 25 yr/24 hr rain event inspections,
Groundwater Plume and benchmarks

Monitoring wells — comprehensive evaluation of well integrity (e.g., condition of cap
and casing(s), presence of weep hole, well lock, well identification, concrete pad, guard Annually
posts, etc.), including below-grade components (as appropriate)

Semiannually

ChR: Sediment Disposal Basin, Security Pits,
ECRWP, KHQ

In addition to the above site controls, the following additional control or exception to the above requirements apply at the designated site:

UEFPC: New Hope Pond No mopltorlng is conduf:ted at New Hope Pond site. Therefore, monitoring well N/A
E— inspections are not required.

UEFPC: Eastern S-3 Groundwater Plume The Eastern S—3‘ qume isa groundyvater plume only and, therefore, only the controls Annually
— relevant to monitoring well inspections apply.

ChR ECRWP ECRWP leachate system inspection. Weekly

KHQ is an open, water-filled quarry that does not have an engineered cap. Therefore, it
ChR: KHQ does not require inspections of a cap/cover on a routine basis or following a 25 yr/24 hr N/A
rain event. All other controls apply, as stated above.

Note: Maintenance activities are implemented and documented under CERCLA to maintain the integrity of the facility.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
ChR = Chestnut Ridge

ECRWP = East ChR Waste Pile

KHQ = Kerr Hollow Quarry

N/A = not applicable

RCRA = Resource Conservation and Recovery Act of 1976

UEFPC = Upper East Fork Poplar Creek
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APPENDIX E
CHANGE REQUEST PROCESS FOR THE
EAST FORK POPLAR CREEK AND CHESTNUT RIDGE
COMPREHENSIVE MONITORING PLAN
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INSTRUCTIONS FOR INITIATING A CHANGE
TO LONG-TERM STEWARDSHIP REQUIREMENTS INCLUDED IN THE WATER
RESOURCES RESTORATION PROGRAM WATERSHED-SPECIFIC
COMPREHENSIVE MONITORING PLAN

The following delineates the Federal Facility Agreement (FFA) process for the documentation and approval
of changes to long-term stewardship (LTS) requirements of the completed Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) actions that have been prescribed in
decision documents or primary post-decision documents [e.g., Remedial Action Reports or Phased
Construction Completion Reports] and consolidated in watershed-specific comprehensive monitoring plans
(CMPs). Because most of the remediation decisions do not allow unrestricted end use, these sites will
require LTS, which is the set of activities necessary to protect human health and the environment from
physical hazards, residual contamination, and wastes remaining following remediation. LTS maintains the
protectiveness of and ensures the integrity of the remedy, consisting of engineering controls (e.g., caps,
treatment facilities, etc.) and land-use controls (LUCs; e.g., fences, signs, access controls, etc.) for an
extended, or possibly indefinite, period of time until residual hazards are reduced sufficiently to permit
unrestricted and unlimited access. The integrity of the remedy is ensured through operations, inspection,
surveillance, monitoring, maintenance, and evaluation. Together, these controls are the set of activities that
ensures that the remedy functions properly and remains protective.

The decision/post-decision document in which the LTS requirement was initiated will have a pointer to the
watershed-specific CMP where all LTS changes are henceforward made. These changes may be initiated
in response to on-going, real-time data evaluations on and off the Oak Ridge Reservation or in response to
recommendations provided in the annual Remediation Effectiveness Report or CERCLA Five-Year
Review. The process described herein follows the FFA protocol presented in Subsection XXI.J Subsequent
Modification of Final Reports and results in an erratum to the watershed-specific CMP that is approved by
all parties to the FFA.

1.0 CMP ERRATUM

When a change in a LTS requirement is identified, the watershed CMP Administrator (Water Restoration
Resources Program personnel) is notified to initiate a CMP erratum (see Figure 1.1). The CMP
Administrator prepares a summary of the change that adequately describes the change and includes a
technical justification of sufficient detail that enables reviewers to make an informed decision. This
summary is transmitted informally to the FFA Project Managers (PMs) and/or Project Team members via
e-mail to determine whether the change will be openly and/or partially received before additional effort is
expended to prepare a formal transmittal package with a detailed technical justification, red-lined CMP
change pages, etc.

The FFA PMs and/or Project Team members (i.e., regulatory agencies) review the summary and respond
(i.e., approve, reject) within 30 days, sending comments or requesting a formal meeting to discuss the
change. If there is interest in the proposed summary change request, a CMP erratum is prepared (Figure 2.2)
providing the necessary technical justification, reviewed by the appropriate classification office for public
release, and a formal request is transmitted to the FFA PMs for approval along with red-lined primary
document and CMP change-pages attached and a draft watershed-specific erratum log (Figure 2.2). The
erratum is assigned a number that reflects (1) the fiscal year in which the erratum is issued, (2) the applicable
watershed, and (3) a sequential number.

The first time that a change impacts a requirement of a particular CERCLA Record of Decision (ROD) or
finalized post-decision remediation document, a pointer will be placed in the relevant document(s) to direct
the interested party to the watershed-specific CMP for all watershed requirements and/or changes
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henceforth. In the case of a CERCLA ROD, this pointer to the watershed-specific CMP will be treated as
a Non-Significant Change (NSC) to the CERCLA decision document and any changed text will be shaded,
as appropriate. The WRRP will prepare this documentation for the Administrative Record (AR)
Coordinator to place in the appropriate records (see below). After this pointer has been placed in the
CERCLA decision/post-decision document that initially identified the LTS requirements, it is not
anticipated that additional changes will be required to the finalized primary document and all future
revisions to the finalized primary document requirements will be implemented through the
watershed-specific CMP using the change process described herein.

2.0 CMP ERRATA LOG

Once the formal CMP erratum is approved by the U.S. Department of Energy (DOE), U.S. Environmental
Protection Agency (EPA) and Tennessee Department of Environment and Conservation (TDEC), the CMP
Errata Log for the applicable watershed is updated by inserting the approval dates into the appropriate
column next to the applicable CMP erratum number. The Log serves to document the change, approval
dates, and all relevant information associated with the change, including the identification of the primary
documents that initially included the requirements for monitoring (which now have a pointer to the
watershed-specific CMP) that are part of the AR.

3.0 FINAL DISTRIBUTION OF ERRATUM AND LOG

After approval, the final CMP change pages, with red-lines removed, are distributed to the appropriate
watershed CMP holders, along with the updated CMP Errata Log. The erratum number is placed in the
footer of each change page to document the change.

4.0 AR

The AR Coordinator is alerted that a change to a CERCLA AR is forthcoming when a letter request for
approval of a LTS/LUC change is sent from the DOE to the EPA and TDEC, and both of the approval
letters from these regulatory agencies are received by the DOE. The formal letter request for a CMP revision
will contain the CMP Errata Log and the erratum, itself, both of which listing the relevant primary
documents impacted by the approved erratum and, therefore, identifying the AR. The CMP Administrator
provides the AR Coordinator with the documentation for changing the AR: (1) the pointer for the primary
document(s) that initially contained the LTS/LUC requirement, as outlined in Section 1.0 (third paragraph),
(2) as well as the changed pages to the watershed CMP and a copy of the updated CMP Errata Log, itself.
In the case of a closed ROD, the AR Coordinator will “open” the AR and the change will be treated as a
NSC to the ROD. An updated final index will be submitted when this is completed.

E-4



Watershed monitoring/post-
remediation change identified

\ 4

Summary of monitoring/change e-mailed to
FFA PMs and/or Project Team.

A

A

DOE/Regulators review and respond within
30 days or request meeting to discuss.

v

CMP revision prepared and formally
transmitted for approval with red-lined
change-pages attached.

\ 4

Revision approved by FFA PMs.

A

Erratum pages and Log distributed to
document holders and placed in AR.

Figure E.1. Pathway to watershed CMP changes.
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WATERSHED COMPREHENSIVE MONITORING PLAN (CMP)

CHANGE FORM
CMP ERRATUM NUMBER: FY18-XXX-01 EFFECTIVE DATE:
Watershed affected by change: [1 Melton Valley 1 Bethel Valley
1 EFPC ] Bear Creek Valley
O ETTP 0 LWBR/CR/PC
] N/A [1 Chestnut Ridge

DOCUMENT NO. OF WATERSHED CMP AFFECTED BY CHANGE:

PRIMARY DOCUMENT(S) SUPERSEDED BY THIS WATERSHED CMP:

Sampling Rationale: [ | CERCLA performance ] Five-Year Review
[[] CERCLA baseline [] Other
[1] NA

Description of Change:

Reason for Change(s):

(Include rationale for change as Attachment, if necessary).

(Include red-lined change pages as Attachment).

Figure E.2. FFA subsection XXI.J primary document erratum form.

E-6




Ld

CMP Regulatory
CMP N
Erratum Approval Description of Change
Document Number
Number Dates
Add Sr-90 to the analytical suite for spring monitoring location UNC SW-1 downgradient of the UNC Disposal Site.
Also, footnote pages for Table B, Table C.1, and Table C.2 were updated to reference the revised WRRP QAPP
(UCOR-4049).
EPA: 09FEB13 . . . )
DOE/OR/01-2466&D2 FY13-ChR-01 All monitoring requirements captured in the Record of Decision United Nuclear Corporation Disposal Site (July 28,

TDEC: 20FEB13

1991) and the Postconstruction Report for the United Nuclear Corporation Disposal Site at the Oak Ridge Y-12 Plant,
Oak Ridge, Tennessee (DOE/OR/01-1128&D1) have been captured within this UEFPC/ChR watershed Comprehensive
Monitoring Plan (CMP), and from this point forward all changes to the ROD-stipulated monitoring will be captured
within this CMP, as well as in the Administrative Record for these primary documents.

DOE/OR/01-2466&D2

FY13-EFPC-01

EPA: 170CT13
TDEC: 25SEP13

Align biological monitoring in East Fork Poplar Creek with the monitoring plan approved by the Division of Water
Resources of TDEC and conducted by the Biological Monitoring and Abatement Program in support of the Y-12
Complex NPDES permit (see erratum for details).

This biological monitoring represents baseline monitoring and, as such, is not required by any CERCLA primary
document. Therefore, notification to the Administrative Record or post-decision file is not required for this change.

DOE/OR/01-2466&D2

FY13-EFPC-02

EPA: 170CT13
TDEC: 25SEP13

Temporarily change the existing analytical detection limit for mercury (0.5 ng/L) at outfalls 150, 160, 163, and 169, as
well as Station 8, in the UEFPC watershed to the more typical detection limit of 0.2 pg/L because current mercury
concentrations do not warrant the lower detection limit. This change will continue until physical actions implemented
under the Mercury Reduction Project to facilitate reduction and lessen mobility of mercury at the Y-12 Security
Complex are seen in mercury concentrations at these monitoring stations.

All monitoring requirements contained in the Record of Decision for Phase I Interim Source Control Actions in the
Upper East Fork Poplar Creek Characterization Area (DOE/OR/01-1951&D3, p. 2-91) and the Phased Construction
Completion Report for the Big Spring Water Treatment System for Building 9201-2 (DOE/OR/01-2218&D1, p. 12)
have been captured within and superseded by the UEFPC/ChR watershed CMP (DOE/OR/01-2466&D2), and, from
this point forward, all changes to the ROD-stipulated and PCCR-stipulated monitoring will be determined and
implemented through this CMP. The appropriate notations to this effect have been made in the Administrative
Record(s) for these primary documents.

DOE/OR/01-2466&D3

N/A

(b

Add monitoring location, LRBP-1, for measuring compliance with Tennessee ambient water quality criteria
recreational (organisms only) with carbon tetrachloride (16 pg/L) to the EEVOC Plume monitoring network.

Although the EEVOC Plume EE/CA (DOE/OR/01-1764&D4) clearly indicated that compliance with the CCly water
quality criteria would be attained instream downstream from the discharge point, this language was not carried through
to the AM (DOE/OR/01-1819&D2). A Non-Significant Change to the EEVOC Plume AM and an Erratum to the
RmAR (DOE/OR/01-2297&D1) to clarify that the point-of-compliance for monitoring is located downstream of the
treatment system effluent discharge and beyond the edge of the mixing zone has been executed accordingly. From this
point forward, all changes to the monitoring stipulated in the EEVOC Plume AM and RmAR will be captured in the
watershed Comprehensive Monitoring Plan (DOE/OR/01-2466&D?3 or latest version).

DOE/OR/01-2466&D3

N/A

EPA: TBD
TDEC: TBD

Incorporate latest approved errata (FY 13-EFPC-01 and FY 13-EFPC-02), update figures and tables to reflect CERCLA
activities completed since original issuance. Re-issue for 30-day finalization as primary document, per agreement.

Figure E.3. Example watershed-specific CMP errata log.
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