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1.0 INTRODUCTION

This document presents the Groundwater Protection Program (GWPP) management plan for the
U.S. Department of Energy (DOE) Y -12 Nationa Security Complex (heresfter referenced asY-12). The
Y-12 GWPP functions as the primary point-of-contact for groundwater-related issuesat Y-12, provides
sewardship of the extensve network of groundwater monitoring wells at Y-12, and servesasa resource
for technical expertise, support, and historical data for groundwater-related activities at Y-12. These
organizationd functions each serve the primary programmatic purpose of the GWPP, whichis to ensure
that groundwater monitoring activitieswithinareasunder Y - 12 adminigrative control providerepresentative
dataincompliance withthe multiple purposes of gpplicable state and federd regulations, DOE orders, and
the corporate policies of BWXT Y-12, L.L.c. (heredfter referenced as BWXT Y-12), the Y-12
management and operations (M& O) subcontractor for DOE.

This GWPP management plan addresses the requirements of DOE Order 5400.1 (BWXT Y12 SRID
7368) regarding preparation of aGroundwater Protection Management Program and aGroundwater
Monitoring Plan for each DOE fadlity. Additiondly, this plan is a"living" document thet is reviewed
annudly, revised and reissued every threeyears, and isformattedto provide for updating individua sections
independent of the rest of the document.  Section 2 includes a short description of the groundwater system
near Y -12, the history of groundwater monitoring at Y -12 and the corresponding evolution of the GWPP,
and anoverview of ongoing Y -12 groundwater monitoring activities. Section 3 describesthe key elements
of the GWPP management drategy. Organizationd roles and responsibilities of GWPP personnd are
outlined in Section 4. Section 5 presents an overview of the GWPP project plans for applicable
programmatic eements. Section 6 liststhe reports, plans, and documentsthat are referenced for technical
and adminidrative detals.



2.0 BACKGROUND INFORMATION

The area under Y-12 adminigtrative control is divided into three hydrogeologic regimes for the purposes
of groundwater monitoring (Figure 1). The Bear Creek Hydrogeologic Regime (Bear Creek Regime)
encompasses a section of Bear Creek Valley (BCV) betweenthe west end of Y-12 and the west end of
the valley at State Route 95 (directions arein reference to the Y-12 grid system). The Upper East Fork
Poplar Creek Hydrogeologic Regime (East Fork Regime) encompasses indudtrid fadilities and support
structures|ocated between Scarboro Road at the east end of Y-12 and Old Bear Creek Road at the west
end of Y-12. TheChestnut Ridge Hydrogeol ogic Regime (Chestnut Ridge Regime) encompassesasection
of Chestnut Ridge west of Scarboro Road and east of an unnamed drainage feature southwest of Y-12.
The fallowing sections provide background information regarding the groundweter system at Y-12, the
history of groundwater qudity monitoring in each hydrogeologic regime, and the satus of ongoing
groundwater monitoring activities. This information establishes the framework underlying the GWPP
management strategy described in Section 3.

2.1 HYDROGEOLOGIC FRAMEWORK
The following discussion provides a generdized overview of the complex hydrogeologic system at Y-12.

The geology inthe vicinity of Y-12isgeneraly characterized by sequences of southeast-dipping, fractured
clagtic (primarily shale and sltstone) and carbonate (limestone and dolostone) strata of Lower Cambrian
to Lower Ordovician age (Figure 2). Strike and dip of bedding is generally N 55°E and 45°SE,
respectively. BCV isunderlain by theinterbedded limestone and shd e formations of the Conasauga Group
(Figure 2). The Maynardville Limestone, the uppermost formation of the Conasauga Group, subcrops
adong the axis of BCV at the base of Chestnut Ridge and the underlying formations of the Conasauga
Group, (the Nolichucky Shale, Maryville Limestone, Rogersville Shae, Rutledge Limestone, and Pumpkin
Vdley Shde) subcrop successively to the north toward Pine Ridge (Figure 2). Shde and siltstone beds
of the underlying Rome Formation from Pine Ridge to the north, and the primarily dolostone drata of the
overlying Knox Group from Chestnut Ridge to the south (Figure 2).

Bedrock near Y-12 areais overlain by any of saverd materids, indluding dluvium, colluvium, man-made
fill, fine-grained resduum from the weethering of the bedrock, sgprolite (a trangtional mixture of fine
resduum and bedrock remnants), and weathered bedrock. In many aress, the saprolite retains primary
texturd features of the bedrock, including fractures.

The most pervasive bedrock structural features near Y-12 are extensgond, hybrid, and shear fractures.
Threemgor joint setsaregenerdly evident, one that roughly pardles strike and dip of bedding, one steeply
dipping st that pardlels geologic strike but is perpendicular to dip, and one steeply dipping set that trends
perpendicular to strike. Fracture dendties ranging fromabout 1 to 60 per foot (ft) have been observed in
rock outcrops near the Oak Ridge Nationa Laboratory (ORNL), and most fractures are short, ranging
from tenths of aninch to afew feet inlength. Within a fracture, groundwater may flow ether downdip,
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laterdly, or in both directions. Changes in flow direction may occur at fracture splits, truncations, and
intersections and groundwater flow paths may localy resemble stairsteps in both plan and sectiona views.
Dissolutionof carbonates dong fractures, particularly inthe Maynardville Limestone and the Knox Group,
has produced sol ution-enlarged features ranging fromlessthananinchto tens of feet in diameter. Solution
cavitiesoccur throughout the Maynardville Limestone, but most frequently intwo of Sx sratigrgphic zones,
one at the top and one & the bottom of the formation.

In the Y-12 vidnity, the Rome Formation, Conasauga Group, and Knox Group comprise two basic
hydrogeologic units (1) anaquifer, designated the Knox Aquifer, congsting of the Maynardville Limestone
and the overlying formations of the Knox Group, and (2) the aquitard, conssting of the Nolichucky Shae,
Maryville Limestone, Rogersville Shale, Rutledge Limestone, Pumpkin Valey Shale of the Conasauga
Group, and the Rome Formation (Figure 2). The aquifer formationsfloor thevaley dong the axisof BCV
(Maynardville Limestone) and form Chestnut Ridge. The aguitard formations are partidly exposed
successvey to the north toward Pine Ridge (Figure 2). The aquitard, which underlies the primary
contaminant source aress in the Bear Creek Regime and the East Fork Regime, is hydraulically upgradient
of the Maynardville Limestone, which functions as a hydrologic drainin BCV and provides the principa
avenues for contaminant transport. Groundwater flow in the aquitard is dominated by fractures.
Groundwater flowinthe aquifer has components of both fracture flow and flow through solution-enlarged
cavities and conduits. Flow through the porous rock matrix is negligible in both units; however, bedrock
meatrix porosity is an important factor regarding contaminant migration because of matrix diffuson
Pprocesses.

A high conductivity interva near the bedrock/resduum interface (the water table intervd) is where nearly
al groundwater flow occursin the aguitard. Belowthe water table interva, flow is most active at depths
lessthan 100 ft bel ow ground surface (bgs); however, contaminants in groundwater more than 200 ft bgs
in the Nolichucky Shde clearly indicate permegble flowpaths at depth. Flow occurs in response to
precipitation when flowpaths in the resdud soils become saturated and rapidly transmit water laterally
(stormflow) down dope toward springs and seepsin drainage features, and verticdly to the water table
intervd. Inflow into thewater tableinterva promotes strike-pardld flow toward discharge areasin nearby
cross-cutting streams. Only a small percentage of total flow recharges to the deeper bedrock, where
upward hydraulic gradients predominate. Inthe East Fork Regimethe stormflow zone hasbeen extensively
dtered by cut and fill condruction. Tributariesto UEFPC were captured in a storm drain network. This
network aong with other utilities provide preferentid flow pathways throughout the area.

Most groundwater flow in the aquifer occurs at shalow depths (i.e, <100 ft bgs) in an extensvely
interconnected maze of solution conduits and cavities (karst network). Below the shallow karst network,
fractures provide the primary flowpaths. In BCV, groundwater in the aguifer flows primarily dong strike,
pardld to the axis of thevaley. FHow inthe shdlow karst network is relaively rapid, and during rainfal,
occurs as quickflow discharge to Bear Creek and UEFPC. Active groundwater circulation occurs at
greater depth in the aguifer than in the aquitard, and in BCV, groundwater from the deeper flow system
discharges dong maor ganing (influent) reaches of Bear Creek channel. These discharge areas are
probably related to large-scae structural features (e.g., cross-dtrike faults) or stratigraphic discontinuities
in the Maynardville Limestone.

The overdl patternof groundwater flow inthe aquifer on Chestnut Ridge is from the recharge areasonthe
ridge crest toward discharge areas that include the Maynardville Limestone inBCV, and springs and seeps
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inthe crosscutting tributaries dong the northern and southern flanks of the ridge. Potentiometric data and
contaminant plume configurations aso indicate a substantia stike-pardld flow component aong the axis
of the ridge.

2.2 HISTORY OF THE Y-12 GWPP

The GWPP at Y -12 evolved from early groundwater monitoring efforts that beganin 1975 and expanded
through the early 1980s. Groundwater monitoring during this period was primarily directed toward Site-
specific characterization objectives for the primary waste management sitesassociated withY -12 (Figure
3). Monitoring activitieswere coordinated by the Y-12 Hedth, Safety, Environment, and Accountability
Organizationwithout aforma programmatic plan. Thefollowing chronology provides detailsregarding the
history of groundwater monitoring at Y-12 and the forma establishment of the GWPP.

1975 - 1982

Groundwater quaity monitoring at Y -12 beganin 1975 when periodic sampling of pre-existing monitoring
wedlswasinitiated to determine groundwater quality inand around waste disposa Siteslocated inthe BCV
west of Y-12 (Pritz 1983). Beginning in 1981 and continuing through 1982, these initid monitoring
activitiesexpanded to include annud, biannud, or quarterly sampling of additiona monitoringwelsinBCV
and on Chestnut Ridge south of Y-12 (Law Engineering 1983). During this period, severd groundwater
investigations aso were completed for engineering and condructionsteinvestigations. Theseincluded an
invedigation initiated before 1975 by the United States Geologicd Survey (USGS) that involved the
ingalation of groundwater wells at severd locations throughout BCV.

1983 - 1985

As a result of information obtained by offiaas of the Tennessee Department of Environment and
Conservation (TDEC), formerly the Tennessee Department of Hedth and Environment, during an
ingpection of the past and present waste disposal practices at Y-12, representatives of DOE, the TDEC,
and the U. S. Environmenta Protection Agency (EPA) signed a Memorandum of Understanding (M OU)
onMay 26, 1983. Item X of theMOU required an investigation of hydrogeologic conditionsat Y-12, and
preliminary investigations wereinitistedin 1983 a severa waste management Stes, including the Chestnut
Ridge Sediment Disposd Basin (CRSDB), the S-3 Ponds, the Oil Landfarm, and the Bear Creek Burid
Grounds (BCBG) (Figure 3). A report containing results of groundwater sampling, pumping tests,
geol ogicd investigations, and recommendationsfor future sudies and groundwater monitoringactivitieswas
issued later that year (Law Engineering 1983). Item XI of the MOU required preparation of a
comprehensive monitoring plan for groundwater and surface water & Y-12, including sampling locations
and monitored parameters. In response, amagter plan for groundwater and surface-water monitoring at
Y-12 was developed and implemented (Pritz 1983). Monitoring under this plan included a network of
wedls located at waste management Sites located in BCV and on Chestnut Ridge. Andytica parameters
and sampling frequencies varied from Ste to Site, depending in part on the quantities and types of wastes
disposed of at the various Sites.

An invedtigation to determine the extent of mercury contamination in soils and groundwater within Y-12
asowasinitiated in 1983 after DOE released areport containing preliminaryinformationon mercury losses
and unaccounted mercury inventories. Thisinvestigation involved the ingdlation of 43 monitoring wells,
aquifer testing in selected wells, collection of soil and groundwater samples, and |aboratory andyses of the
samples. Results of the investigation were presented in areport issued in 1984 (Rothschild et a. 1984).
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Als0 in 1983, the TDEC issued an operating permit for a non-hazardous solid waste landfill (Industria
Landfill I1) located near the crest of Chestnut Ridge southof Y -12 (Figure 3). Groundwater monitoring in
accordance with the detection monitoring requirements specified in the permit was performed until the
closure of this solid waste disposd facility (SWDF) in 1996.

InDecember 1983, the TDEC issued a Complaint and Order requiring DOE to immediately cease further
groundwater contamination by disposal of solid wastes in the BCBG and to submit awrittenproposal and
schedule (with supporting data and rationae) for remedia action in the Bear Creek watershed area. In
response, severa intengve investigations of hydrogeol ogica conditions inBCV were subsequently initiated
to obtain data needed to support a preiminary evauation of remedia aternatives. These investigations
involved three phases of well ingalationand subsequent groundwater sampling and analysis. Thefirg two
wedl ingdlation phases were completed inlate 1983 and early 1984 (Bechtel Nationd, Inc. 1984a, 1984b,
1984c, and 1984d), and the third phase was completed in late 1984 (Bechtel Nationd, Inc. 1985;
Geraghty & Miller, Inc. 1985a and 1985b).

Based on information obtained from the hydrogeologic investigations performed in 1983 and 1984,
additional monitoring wells were indaled at severa sitesin 1985 (Geraghty & Miller, Inc. 1986). These
wells were designed primarily to investigate the degper portions of the groundwater flow system at these
waste disposal stes. Typicaly, the wells were ingalled adjacent to other wells to form clusters. An
evauationof the groundwater quality data and an andyd's of deep-well recovery behavior were presented
inareport issued in 1987 (Geraghty & Miller, Inc 1987).

Five monitoring wells dso were ingdled in 1985 at severd locations in cooperation with a continuing
hydrogeologic investigation initiated by the USGS. Additiondly, deep core holes were drilled for
hydrogeologic characterization purposes at Kerr Hollow Quarry (KHQ) and the CRSDB.

Also in 1985, monitoring wels were inddled in compliance with requirements of the Resource
Conservationand Recovery Act (RCRA) regulations governing severa hazardous waste management sites
a Y-12, including the Chestnut Ridge Security Pits (CRSP), New Hope Pond, the CRSDB, and KHQ
(Figure 3). Other monitoring wells dso were ingalled for hydrogeologic characterization purposes at
severa non-hazardous waste management sites, induding the Beta-4 Security Pits, the Ravine Disposd
Site, Rogers Quarry, and the United Nuclear Corporation Site (UNCS). Groundwater samples were
collected from each wdl and water-levels in the wdls were regularly measured. Information on Ste
investigationplanning, well placement and congtruction, Site hydrogeology, a preiminary evauation of the
hydrogeologic information, and groundwater-quality data obtained from the wells is provided in three
separate reports (Haase et a. 1987a, 1987b, and 1987c¢).

A hydrogeologic investigationat Y -12 wasperformed during 1985 by researcherswiththe ORNL. During
thisinvestigation, core holeswere drilled at four locationsin the vicinity of Y -12 to characterize subsurface
geologica and hydrologica conditions to depths of 1200 ft below ground surface (King and Haase 1987
and 1989).



1986 - 1989

Continued groundwater monitoring investigations were performed between 1986 and 1989 in support of
RCRA interim gatus assessment monitoring requirements, and these investigations primarily involved the
inddlation and sampling of additional monitoring wells. During this period, 160 monitoring wells were
added to the wdl network at Y -12, withmost of the wells sampled onaquarterly frequency. Theandytica
data obtained from these wells and aninterpretationof the data were presented in a series of Site-specific
reports submitted annudly to the TDEC and the EPA. Also, between 1987 and 1989, ORNL researchers
performed additiond characterization studies, induding an intendve hydrogeologic invesigation that
involvedinddlaionof wdlsat asteinBCV gpproximately 5 mileswest of Y-12 (Leeand Ketdle 1989).

In November 1988, DOE issued Order 5400.1, which specified the establishment of a groundwater
protection management program at each DOE facility. In response, the Y-12 GWPP was formally
established to effectively manage the rgpidly expanding groundwater sampling and andlys's activities, define
standardized programmatic dements (e.g., monitoring well designs), and coordinate data management and
reporting (King and Haase 1990).

In 1989 the TDEC issued an operating permit for another non-hazardous waste landfill (Industrid Landfill
V) located south of Y-12 onChestnut Ridge (Figure 3). Groundwater monitoring wells were ingaled at
the site and sampled in accordance with the detection monitoring requirements specified inthe permit; the
GWPP Organizationassumed responsibility for the associ ated groundwater samplingand andlysis activities.

1990 - 1996

In 1990, the GWPP issued a completely revised comprehensve groundwater monitoring plan for Y-12
(hereafter referenced as the Comprehensive Monitoring Plan) that addressed the extensive expansion
of regulatory requirements and groundwater monitoringactivitiesperformed by the GWPP sincethe origind
magter plan wasissued. The Comprehensive Monitoring Plan presented a groundwater and surface-
water qudity monitoring strategy based onatechnica approachthat incorporated the characteristics of the
hydrogeologic system a Y-12 and maintained compliance with al gpplicable state and federal regulatory
requirements, DOE Orders, and EPA technicd guidance (Geraghty & Miller, Inc. 1990).

Beginning in September 1990 and continuing until September 1992, the GWPP installed and sampled 68
monitoring wels at Y-12 under two components of the technica framework presented in the
Comprehensive Monitoring Plan: the Grid Well Program and the Maynardville Exit Pathway Program.
The Grid Wl Program established the monitoring well coverage inthe East Fork Regime that was needed
to assessthe overdl extent of groundwater contamination within the heavily industridized aress of Y-12.
Also, the Grid Well Program provided wells suitable for DOE Order 5400.1 requirements regarding
aurvellance of contaminant sources at DOE facilities. The Maynardville Exit Pathway Program, in
conjunction with the inddlaion of multiport groundwater sampling equipment in severd deep
(approximately 600 to 1,400 ft) core holes, provided data needed to hdp characterize groundwater flow
patterns and to define extent of contamination within the Maynardville Limestone, which isthe principa
pathway for groundwater and surface water transport of contaminantsfromsourcesat Y-12. Monitoring
wdlsinddled under the Maynardville Exit Pathway Programa so serve DOE Order 5400.1 requirements
for monitoring at locations where contaminants from DOE facilities are most likdly to migrate off-gte.



In conjunction with the ingdlation of monitoring wells at Y-12 during the early 1990s, the GWPP aso
initiated a comprehensive monitoring well plugging and abandonment (P& A) program. The objective of
the P& A program was to remove from service many of the obsolete monitoring wells that were ingdled
at Y-12 during the 1970s and early 1980s, dong with other wellsthat had been irreparably damaged.
Implementation of the P& A program enabled the GWPP to develop and refine effective P& A procedures
that ensure the proper removad of al monitoring well components.

Severd regulatory agreements signed inthe early 1990s subgtantialy impacted the Y -12 GWPP. Effective
in January 1992, the Federa Facility Agreement (FFA) negotiated by DOE, EPA, and the TDEC
addressed environmentd restoration under the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA) on the Oak Ridge Reservation (ORR), which was added to the Nationa
Priority List in November 1989. The FFA established CERCLA as the regulatory program governing
clean-up of the ORR, including corrective action for the RCRA-regulated hazardous waste treatment,
storage, and disposal (TSD) unitsat Y-12. As such, the DOE appeded the applicability of RCRA
post-closure care, corrective action, and groundwater monitoring requirements to any TSD unit that was
aso classfied asa CERCLA operable unit (OU) under the FFA. Under this agreement, RCRA would
be applied as an gpplicable or rdevant and appropriate requirement to the extent that post-closure
maintenance and care of the former TSD fadilities will be conducted in compliance with the terms of a
RCRA post-closure permit (PCP).

In April 1993, the DOE, TDEC, and the Y-12 M& O subcontractor (Martin Marietta Energy Systems,
Inc.) signed an Agreed Order that resolved the apped. Under this agreement, RCRA corrective action
a the former TSD facilitiesis deferred to the CERCLA remedid investigation (RI)/feasability study (FS)
process, withpost-closure care and maintenance activities at thesesites(induding groundwater monitoring)
performed under the terms and conditions of the applicable RCRA PCP issued by the TDEC.

Subsequent to the 1993 Agreed Order, the TDEC issued three RCRA PCPs, one in September 1995 that
defined the post-closure care and monitoring requirements for three closed TSD units (S-3 Site, Ol
Landfarm, and Bear Creek Buriad Grounds’'Walk-In Pits) located in the Bear Creek Regime; a second in
June 1996 that addressed post-closure care and monitoring requirements for three closed TSD units
(CRSP, CRSDB, and KHQ) located in the Chestnut Ridge Regime; and a third in August 1996 that
defined the post-closure care requirementsfor aclosed TSD unit (New Hope Pond) and the post-closure
monitoring requirementsfor a primary contaminant sourcearea(EasternS-3 Site Plume) located inthe East
Fork Regime. The GWPP assumed respong bility for implementation of the RCRA groundwater monitoring
specified by each PCP, including sample collection and andyd's, data management, and reporting.

In 1994, the FFA drategy for RI/FS implementation on the ORR began to evolve. The FFA origindly
defined two types of CERCLA OUs for which an RI/FS would be performed: (1) source control OUs
comprised of individud or groups of waste management sites, and (2) integrator OUs that encompass
groundwater and surface water, independent of the source control OUs that may contribute to the
contamination of these media (DOE 1994). However, it Soon became evident that separation of source
control and integrator OUswasnhot technicaly feasible and an agreement was subsequently reached among
regulatory agencies and the DOE to implement an integrated RI/FS approach. This integrated approach
addressed source and integrator OUs concurrently ina Characterization Area (CA) defined by watershed
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boundaries, with specific Stes or locations of highest risk or concern in each CA targeted for focused
studies.

N 1994, the TDEC issued operating permitsfor three additiona SWDFs on Chestnut Ridge southof Y -12
(Indugtrid Landfill V, Construction/Demalition Landfill VI, and Congruction/ Demoalition Landfill VII).
Groundwater monitoring wells were ingdled at each siteand subsequently sampled inaccordance withthe
SWDF detection monitoring requirements specified in the respective operating permit (and governing
TDEC regulatiors). The GWPP assumed respongibility for the groundwater sampling, analyss, and
reporting activities for each of these Stes.

1996 - Present

Beginning in the mid-1990s, the overdl responghility for groundwater and surface water monitoring
activities at Y-12 began to fragment. In 1996, the Integrated Water Quaity Program (IWQP) was
established to coordinate groundwater monitoring activities performed in support of CERCLA activities
on the ORR. Implementation of CERCLA-related groundwater monitoring at Y-12 began in 1997 under
the auspices of the IWQP, withthe GWPP providing monitoring data and associated technica support as
requested. The BCV RI Report was issued in 1997 to formally characterize the nature and extent of
contamination, evauate the fate and trangport of contaminants, and assess the risk to humanhedthand the
environment under CERCLA (DOE 1997).

In addition to CERCLA monitoring in direct support of the RI/FS process at Y-12, the IWQP aso
encompassed groundwater monitoring activities performed in compliance with requirements of each
CERCLA record of decision (ROD) for DOE fadilities on the ORR. Accordingly, in 1997 the IWQP
assumed programmetic respongbility for monitoring in compliance with the respective find ROD for the
UNCS, KHQ, and the Filled Coal Ash Pond (FCAP), as wdl as arecently findized RODs concerning
remedia actionsin BCV. However, groundwater monitoring is specificaly required only by the ROD for
the UNCS. Conversdly, the ROD for the FCAP does not require groundwater monitoring, but the ROD
for KHQ defers CERCLA groundwater monitoring to the RCRA PCP for the site. The ROD for BCV
edtablishes genera gods for groundwater monitoring, but the detailed monitoring requirements for the
decison document are specified in a subsequent remedia design work plan for the Watershed (DOE
2001). An Engineering Evauation/Cost Andysis for the East End Volatile Organic Compound (VOC)
Plume and attendant action memoranda also specify groundwater monitoring for a plume intercept action
in the East Fork Regime.

In 1998, DOE sdlected Bechtel Jacobs Company L.L.c. (BJC) as the management and integration
contractor respongble for implementation of environmenta retoration and waste management activities
on the ORR. Beginning in April 1998, BJC began to assume the programmeatic responshility for
implementingthe RCRA post-closure groundwater monitoring programs specified inthe PCPsfor the Bear
Creek, Chestnut Ridge, and East Fork hydrogeol ogic regimes. The GWPP continued to coordinate RCRA
PCP sampling, andlys's, and reporting through December 1998 for consstency in data quality. These
groundwater monitoringand reporting activitiesare now performed as anintegrated component of the BJC
Water Resources Restoration Program (WRRP) which evolved from the IWQP. The Upper East Fork
Poplar Creek CA RI Report wasissued inAugugt. In November 1998, BJC aso assumed programmetic
responsibility for operationand management of the non-hazardous landfills on Chestnut Ridge. However,
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BJC retained the GWPP to continue the corresponding SWDF detection monitoring programs through
December 1999, when a BJC subcontractor assumed responshility for groundwater monitoring and
reporting a each landfill.

In November 2000, DOE sdlected BWXT Y-12 as the Y-12 M&O contractor who subsequently
assumed responsihility for dl Y-12 operations from the previous M&O contractor (Lockheed Martin
Energy Systems, Inc.[LMES)).

2.3 ONGOING GROUNDWATER MONITORING ACTIVITIESAT Y-12

Ongoing groundwater monitoring activitiesat Y -12 include: (1) monitoring by the GWPPin direct support
of the groundwater monitoring requirements specified under DOE Order 5400.1; (2) RCRA post closure
detection monitoring and RCRA post closure corrective action monitoring (collectively referenced as
RCRA monitoring) by the WRRP, as specified inthe gpplicable PCPs issued by the TDEC; (3) monitoring
in support of CERCLA-rdated activities at Y-12 by the WRRP, (4) SWDF detection monitoring by the
BJC Waste Management Organizationinaccordance withsite-gpecific landfill operating permits issued by
the TDEC; and (5) groundwater eevationmonitoring. A short description of each monitoring program is
provided in the following sections.

2.3.1 DOE Order 5400.1 Monitoring
A key requirement of DOE Order 5400.1 is the monitoring of groundwater that is or could potentidly be
affected by fadlity operations and to provide a reporting mechanism that documents the effects of
operations ongroundwater quaity. Specificdly, the environmenta surveillance program outlined in DOE
Order 5400.1 (General Environmental Protection Program) requires groundwater monitoring to be
performed at DOE facilitiesin order to obtain the data necessary to:

. determine basdline conditions of groundwater quaity and quantity;

. demondtrate compliance with and implementation of al applicable State and Federa

regulations and DOE orders,
. ensure early detection of groundwater pollution or contamination;
. identify exiding and potentid groundwater contamination sources and to maintain

aurveillance of these sources;

. evauate groundwater qudity in areaswherecontaminantshavethe potentia to migrate off-
gte; and

. support decisons concerning land-use practices and the management of groundwater
resources.
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Most of these monitoring objectives are indirectly achieved through implementation of the RCRA,
CERCLA, and SWDF groundwater monitoring programs at Y-12. Other objectives are directly
addressed by additional groundwater sampling and andysis activities performed by the GWPP. In
accordance with the monitoring strategy presented in the Environmental Monitoring Plan for the Oak
Ridge Reservation (DOE 1998a), these groundwater sampling and andys's activities are implemented as
either DOE Order 5400.1 site surveillance monitoring (hereafter referenced as Surveillance Monitoring),
or DOE Order 5400.1 exit-pathway/perimeter monitoring (heresfter referenced as Exit-Pathway
Monitoring).

Under the GWPP, groundwater sampling and analyss activities for Surveillance Monitoring are directed
at known or suspected sources of groundwater contamination at Y-12 whichare not otherwise addressed
under the ongoing RCRA, CERCLA, and SWDF monitoring programs. The network of monitoring wells
that are specificdly sampled for DOE Surveillance Monitoring purposes changes from year to year,
depending ondatagaps and funding levels, and varies between hydrogeol ogic regimes, depending on the
extent of monitoring coverage provided by other ongoing monitoring programs. Additiondly, Survelllance
Monitoring aso encompasses groundwater sampling and andyss activities associated with special
hydrogeologic studies implemented by the GWPP. All sampling and andysis activities are performed in
accordance with standardized GWPP monitoring protocols and are presented inthe annua Groundwater
Monitoring Report (GWMR) issued by the GWPP (see Section 3.1).

Exit-Pathway Monitoring at Y-12 involves collection of groundwater samples from generdly fixed
networks of perimeter monitoring stations (wels and surface water sampling points) inthe Bear Creek and
East Fork hydrogeol ogic regimes, and sel ected sorings and sampling pointsin surface drainage featuresthat
traversethe Chestnut Ridge Regime. The designated perimeter monitoring wellsin the Bear Creek Regime
are located southwest of the BCBG dong a strike-normal transect across the Maynardville Limestone
(Figure 2), whichisthe primary pathway for Y - 12 groundwater contaminants to migrate beyond the ORR
property boundary. Severd perimeter monitoring wellsat theeasternend of Y-12inthe East Fork Regime
adso are located dong a dsrike-norma transect across the Maynardville Limestone, with additional
perimeter wdls located northeast of Y-12 where Upper East Fork Poplar Creek passes through a gap
in Aine Ridge (Figure2). Instead of perimeter monitoring wells in the Chestnut Ridge Regime, a series of
sorings that discharge into loca surface drainage features on the southern flank of Chestnut Ridge are
sampled for the purposes of Exit-Pathway Monitoring. All sampling and andlysis activitiesassociated with
Exit-Pathway Monitoring in each hydrogeologic regime are performed in accordance with standardized
GWPP monitoring protocols and are included in the annual GWMR issued by the GWPP.
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2.3.2 RCRA Monitoring

Asnoted in Section 2.2, RCRA post-closure groundwater monitoring at former TSDsassociated with Y-
12 is required under three separate PCPs issued by the TDEC, one for the Bear Creek Regime (TDEC
permit number TNHW-087), one for the Chestnut Ridge Regime (TDEC permit number TNHW-088),
and one for the East Fork Regime (TDEC permit number TNHW-089). All groundwater sampling and
andyss activitiesin direct support of ongoing RCRA-related groundwater monitoring are performed by
the WRRP. An overview of the groundwater monitoring requirements specified in each PCP is provided
below.

Bear Creek Regime

The PCP for the Bear Creek Regime defines the requirements for RCRA post-closure corrective action
groundwater monitoring at the S-3 Site (formerly the S-3 Ponds), the Oil Landfarm, and the BCBG/Walk-
In Pits (Figure 3). Monitoring at these Stes generdly involves semiannua collection of groundwater
samples from a RCRA monitoring well network that consists of one designated background well, at least
one point-of-compliance wel designated for each dte, and a common series of downgradient plume
boundary wells. Samples collected from each well are andyzed for a ste-specific suite of RCRA
groundwater protectionstandard (GWPS) congtituents. Andytica resultsfor the GWPS condtituents(along
with groundwater eevations determined from pre-sampling measurements of the depth-to-water in each
wdl) are reported to the TDEC semiannually. An evauation of the monitoring data obtained for each
poi nt-of -compliancewd | and plume boundarywell, dong withareview of groundwater flow directions and
acalculated rate of groundwater flow inthe uppermost aquifer, isincdluded inanannua RCRA Monitoring
Report submitted to the TDEC by March 1 of each cdendar year (CY). Asrequired by generd and Site-
specific provisons of the PCP, evaluationof the monitoring results is based on quantitative trend andys's
of data for selected GWPS constituents.

East Fork Regime

The PCP for the East Fork Regime defines the RCRA post-dosure corrective action groundwater
monitoring requirementsfor the Eastern S-3 Ponds Plume, whichis a subsurface reservoir of contamination
that was emplaced during operation of the former S-3 Ponds. As in the Bear Creek Regime, this
monitoring program involves semiannua collection of groundwater samplesfroma RCRA monitoring well
network conssting of one background well, at least one of the point-of-compliance wels designated for
the Eastern S-3 Ponds Plume, and a series of downgradient plume delineation wells. Samples collected
from each RCRA wdl are andyzed for the specified suite of groundwater target compounds, and the
andyticd results (dlong with the pre-sampling groundwater elevation in each well) are reported to the
TDEC semiannudly. An evauation of the monitoring deta, including a review of the groundwater flow
patterns and a cdculated rate of groundwater flow in the uppermost aquifer, is included in the annua
RCRA Monitoring Report submitted to the TDEC by March 1 of eachCY. Asspecifiedinthe PCP, this
evaduation involves quantitative trend andyss of the monitoring results for the desgnated point-of-
compliancewd|, and review of the resultsfor technetium-99 (the “ signature’ component of the Eastern S-3
Ponds Plume) reported for the plume delineation wells.

Chestnut Ridge Regime

ThePCPfor the Chestnut Ridge Regime definesthe requirementsfor RCRA post-closurecorrective action
monitoring at the CRSP (Figure3). Thismonitoring program requiressemiannuad collection of groundweater
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samplesfrom the desgnated RCRA monitoring well network for the CRSP, whichincludesabackground
wdl hydraulicdly upgradient of the ste, at least one of the designated point-of-compliance wells
immediately downgradient of the site, and several plume boundary wells located downgradient of the
dissolved plume(s) of valatile organic compounds originating fromthe site. The groundwater samplesfrom
each RCRA well areanalyzed for a suite of groundwater target compounds specified in the PCP and the
andytica reaults (dong with the pre-sampling groundwater elevation in each well) are reported to the
TDEC samiannudly. An evduation of the monitoring data, including a review of the groundwater flow
patterns and cal culated rate of groundwater flowin the uppermost aguifer, isincluded inthe annua RCRA
Monitoring Report submitted to the TDEC by March 1 of each CY.

The PCP for the Chestnut Ridge Regime aso defines the requirementsfor RCRA post-closure detection
monitoring a the CRSDB and KHQ (Figure 3). Both monitoring programs require semiannua collection
of four replicate groundwater samples from at least one upgradient/background well and three point-of-
compliancewdls at eachste. Replicate samplesfromthewed lsat each Steareanadyzed for the respective
lis of RCRA groundwater target compounds specified in the PCP. The replicate sampling results are
datidicaly evauated to determine if the concentration of any groundwater target compound inthe point-of-
compliance wdls at ether dte exhibits a datigticaly Sgnificant increase over the corresponding
concentrationinthe respective upgradient/background wel(s). Monitoring resultsobtained at each Steare
reported to the TDEC semiannudly. An annud RCRA Monitoring Report containing detailed Setisticd
eva uationdata dong withan eva uation of the groundwater flow directionand rateinthe uppermost aguifer
at each Ste dso is submitted to the TDEC before March 1 of each CY.

2.3.3 CERCLA Monitoring

Groundwater monitoring in support of on-going CERCLA activities at Y-12 fal under two genera
programs. CERCLA basdine monitoring and CERCLA remedid effectiveness monitoring. CERCLA
basdine monitoring generdly involves semiannua sampling of a variable network of monitoring wells,
sorings, and surface water sations located in each of the three hydrogeologic regimes a Y-12. These
monitoring results serve as the basis for comparison with the results of CERCLA remedid effectiveness
monitoring, as defined under the applicable find ROD or decison documents pending find gpprovad and
implementation. At thistime, afind ROD has been issued for three individud waste management Sites
associated with Y-12 (the UNCS, KHQ, and the FCAP); a find ROD addressing CERCLA remedid
action in BCV dso was recently approved. As noted previoudy, however, only the finad ROD for the
UNCS requires groundwater monitoring. Ongoing CERCLA remedid effectiveness monitoring at the
UNCS involves semiannua collection of groundwater samples from sx monitoring wells at the Site, and
laboratory andyss of the samples for the parameters and condtituents specified in the ROD. Al
groundwater sampling and andysis activitiesin direct support of ongoing CERCLA-related groundwater
monitoring are performed by the WRRP.
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2.3.4 SWDF Monitoring

As noted in Section 2.2, operating permits issued by the TDEC and the governing non-hazardous solid
waste management regulaions establish the requirements for ongoing groundwater monitoring at the
falowing active SWDFs in the Chestnut Ridge Regime: Indugtrid Landfill 1V, Industrid Landfill V,
Congruction/Demoalition Landfill VI, and Congtruction/Demolition Landfill VII. Industria Landfill Il was
closed in1996 and Pogt-Closure detection monitoring is also ongoing. The SWDF detection monitoring
program a each landfill involves sampling a minimum of three monitoring wells, one background well
hydraulicaly upgradient of the Ste and a least two wdls hydraulicaly downgradient of the ste.
Groundwater samples collected fromthe wels at each Ste are andyzed for the suite of GWPS condtituents
gpecified in the respective operating permit for each facility. Anadytica results (including pre-sampling
groundwater elevationsin each well) obtained at each landfill are submitted to the TDEC in accordance
withthe reporting schedule specified inthe respective operating permit. As noted in Section 2.2, ongoing
SWDF detection monitoring activities are performed, documented, and reported by the BJC waste
management organization.

2.3.5 Groundwater Elevation Monitoring

Asnoted inthe preceding descriptions of the ongoing groundwater monitoring activitiesat Y-12, the depth
to the gatic water level ismeasured whenever amonitoringwel is sampled. Asdefrom meeting applicable
regulatory requirements, however, the groundwater surface e evations determined fromthese pre-sampling
water level measurementsare of limited use because the depth-to-water in some wells may be influenced
when nearby wdls are sampled. Also, it typicdly takes severd months to complete sampling of the
specified network of monitoring wells in each hydrogeologic regime; therefore, the pre-sampling water
levels are not aufficiently contemporaneous. Moreover, the network of wells used for ongoing groundwater
qudity monitoring purposes does not provide the spatia coverage needed to determine flow patterns
throughout the Y-12 area.

Inorder to obtain more contemporaneous water-level data, and to ensurethat representative groundwater
surface devations are determined, water-level monitoring is performed independent of groundwater
sampling activitiesat Y-12. Eachyear, monitoring wellsinthe Bear Creek, East Fork, and Chestnut Ridge
hydrogeologic regimes are selected and the depth-to-water in each well is measured over short periods
(approximately one week) during seasondly high and seasonaly low groundwater flow conditions.
Seasonal groundwater devations determined fromthe depth-to-water measurements, which are obtained
in cooperation withother organizations involved with groundwater monitoring a Y-12 (see Section 3.3),
are suitable for evaluating groundwater flow patterns throughout each hydrogeologic regime. Depth-to-
water measurements and corresponding groundwater devationsineachwdl are summarized in the annua
GWMR issued by the GWPP.
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3.0 Y-12GWPP MANAGEMENT STRATEGY

The primary objective of the Y-12 GWPP is to ensure effective groundwater quality monitoring at
Y -12 consgtent withdl gpplicable state and federd regulations, DOE orders, and BWXT Y -12 corporate
policy. The GWPP management drategy to achieve this goad encompasses four key dements. (1)
standardi zed groundwater monitoring protocols,; (2) proactive stewardship of the extensve monitoring well
network at Y-12; (3) productive interaction and cooperation with other organizations responsible for
groundwater monitoringat Y'-12; and (4) continued assessment of and innovationto thetechnica approach
for groundwater monitoring at Y -12 based on supplemental hydrogeologic studies and investigations.

3.1 MONITORING PROTOCOLS

All groundwater monitoring activities performed by the GWPP are based on the following protocols
developed from lessons learned during dmost 20 years of monitoring experience at Y-12: (1) detailed
annud sampling and andyds planning, (2) asemiannua sampling frequency (unless otherwise required),
(3) established monitoring-well design and congtruction standards, (4) technicaly appropriate and
regulatory-approved sampling procedures and andytica methods, (5) predesignated suites of andytica
parameters; (6) a specified process for identifying anaytical results which do not meet data quality
objectives (DQOs); and (7) timely and comprehensive reporting.

Annual Sampling and Analysis Planning

All monitoring wells, sorings, or surface-water ations to be sampled by the GWPP during each CY are
identified in asingle annua Sampling and Analyss Plan (SAP) (see Section 5.4). The SAP for each CY
specifiesthe sequenceinwhicheachwell, spring, and surface water station is sampled so that instances of
cross-contamination are avoided. Additionaly, the SAP specifies the sampling frequency and andytica
parametersfor each sampling location, dongwiththe corresponding quaity assurance (QA)/qudity control
(QC) sampling requirements. Any changes to the planned sampling and andyss activities that may occur
during eachyear, suchas the addition or removal of sampling locations or changesto the suite of |aboratory
anayses for each sampling location, are documented in addenda to the SAP. This gpproach has proven
very effective for tracking the ongoing status and cumulative costs of groundwater sampling and andyss
activities performed by the GWPP.

Semiannual Sampling Frequency

Unless otherwise warranted for the purposes of the GWPP, the annua SAP designates a semiannual
sampling frequency for each planned sampling location (monitoring well, spring, or surface water station)
in each hydrogeologic regime at Y-12. The semiannua sampling events are scheduled to coincide with
seasondly wet and seasondly dry flowconditions. Anaternative sampling frequency aso may be specified
for selected sampling locations. For example, new monitoring wells that are ingdled by the GWPP are
sampled for at least four consecutive quartersin order to address the DOE Order 5400.1 requirement to
edtablish basdline water quality conditions.

Monitoring Well Designs
Since 1986, the GWPP hasemployedtwo standardized monitoring well designs: compl etionwithan open-
hole monitored interva and completion with a manufactured well screen. Both standardized well designs
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meet gpplicable inddlation and congtruction standards defined in the RCRA technicd enforcement
guidance document issued by the EPA. Use of standardized well designs and construction materias
minimizes the potentid effects on water-sample qudity resulting from varying well completion and
construction methods.

Sampling Procedures and Analytical M ethods

Standard operating procedures are used by the GWPP for the sampling of groundwater and surface water.
These procedures comply with applicable regulatory requirements and DOE Orders; are based on
technical standards contained in EPA technica guidance documents; and are functiondly equivadent to the
sampling procedures used at Y-12 by other organizations. For each sampling location, the annua SAP
for the GWPP desgnates gpplicable groups of andyticd parameters (adminidraive parameter groups)
congsting of standardized suites of laboratory analyses, induding miscellaneous parameters (e.g., tota
dissolved solids), inorganic congtituents (trace metds and mgor ions), volaile organic compounds, and
radiologica andytes. All fidd measurements and laboratory anayses are performed in accordance with
TDEC-, EPA-, and DOE-agpproved methods. The use of approved, standardized sampling procedures
greetly reduces the collection of monitoring results that reflect bias from widely divergent monitoring
protocols and helps the GWPP to maintain long-term data consstency and to achieve functiona
equivaency with the results of other groundwater monitoring programs at Y-12.

Data Quality Objective Screening

The GWPP employs a standardized data-screening process for identifying groundwater and surface water
quality monitoring results that do not meet the gpplicable DQOs defined inthe GWPP Data Management
Plan (see Section 5.6). Specific DQO criteria gpply to the andytica results for mgor ions, trace metals,
VOCs, radiologica anaytes (gross dpha, gross beta, and radionuclides), and miscdlaneous laboratory
andytes (e.g., total dissolved solids).  Anadytica results that do not meet the specified DQO criteriaare
appropriately qudified. Devel oped and refined over the past 15 years of groundwater monitoring at Y-12,
the GWPP data-screening process, much of whichhas been adopted by WRRP, has provenaconsstent,
objective, and effective means for identifying sampling or andyticd artifacts, such asfdse positive results
for VOCs, and other spurious monitoring results.

Compr ehensive Data Reporting

The GWPP employs a two-part approach for annua reporting of groundwater monitoring data obtained
at Y-12. Firg, the groundwater monitoring results obtained in each hydrogeologic regime are presented
annudly ina GWMR, and then an evauation of the monitoring data for each hydrogeologic regime is
subsequently presented in a respective Groundwater Data Evaluation Report (GWDER). The GWMR
servesas a single-source reference for al groundwater monitoring data obtained at Y -12 duringeach CY..
Accordingly, the GWMR combines the monitoring results (field measurements and |aboratory anayses)
obtained by the GWPP with the monitoring data obtained at Y-12 by other organizations, such as the
WRRP. The subsequent GWDER for each hydrogeologic regime contains a detailed evauation of the
monitoring results with respect to the requirements of DOE Order 5400.1 (see Section 2.3.1).
Additiondly, the GWDER serves as aforum to present results of supplemental hydrogeologic sudiesin
each regime (see Section 3.4) and to describe proposed modifications to the monitoring activities
performed at Y-12 by the GWPP.

The GWPP iscommitted to reporting to BWXT Y -12 Management and to DOE any unusud or abnorma
groundwater monitoring data as soon as such results become available. 1n this way operational impacts
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to groundwater can be evauated and an appropriate course of action can be decided upon in a timdy
manner.

3.2MONITORING SYSTEM STEWARDSHIP

In the late 1980s the GWPP assumed responghbility for the overdl care and maintenance of the many
groundwater monitoring wells a Y-12. Stewardship of this extensve monitoring well network, which
includes severa hundred wells located throughout the Bear Creek, East Fork, and Chestnut Ridge regimes
(dong with severd wellslocated outside of the ORR), has involved: (1) aprogram of regular ingpection
and maintenance, (2) use of standardized P& A procedures proven to effectively remove obsolete or
irreparably damaged monitoring wells, and (3) maintaining and updating the database of subsurface
geologic data and monitoring well congtruction detalls.

All the monitoring wells used for groundwater monitoring at Y-12 except those used for ongoing RCRA,
CERCLA, and SWDF monitoring programs are inspected annudly by the GWPP, the WRRP currently
retains programmatic responsbility for the ingpection (and maintenance) of dl RCRA and CERCLA
monitoring wells and the BJC waste management organization retains responsibility for ingpection and
maintenance of the SWDF monitoringwdls. Additionaly, inactive monitoring wdls(i.e., welstha are not
used for ongoing groundwater monitoring programs) are inspected by the GWPP once every threeyears.
These routineingpections, whichfocus on the gpplicable above-ground components of eachwdl (induding
the protective surface casing, well casing, locking well cap, concrete well pads, and vehicle guard posts),
and related requests for maintenance work are performed and documented in accordance with GWPP
procedures (see Section5.8). Annudly, the GWPPissuesaWell I nspection and Maintenance Report (see
Section 4.10).

Effective sewardship of the monitoring well network at Y-12 alsoincludesthe P& A of wels that become
irreparably damaged or must otherwise be removed to accommodate ongoing operations at Y-12. The
remova of monitoring wells is completed in accordance with proventechnica proceduresthat incorporate
the lessons-learned during the P& A of numerous obsolete monitoring wels in the 1990s. Note that the
WRRP assumed responsihility for the proper P& A of any RCRA and SWDF monitoring wells at Y-12
(if needed), and any wellswhich may interfere or obstruct CERCLA activities.

Drilling records and congruction details for the network of monitoring wells at Y-12 include critica
information essentid to the andys's of groundwater flow characteristicsineach hydrogeologic regime, the
interpretation of groundwater monitoring results for eachwel, and eva uationof the suitability of each well
for the purposes of ongoing groundwater monitoring programs and supplementa hydrogeologic studies.
Beginning in the late 1980s, the GWPP has served as the custodian of these drilling records and well
congruction data, and has compiled the information in updated versons of adocument entitled Updated
Subsurface DataBasefor Bear Creak Valley, Chestnut Ridge, and Partsof Bethel ValleyontheU.S.
Department of Energy Oak Ridge Reservation; the most recent verson of which was issued by the
GWPP in December 1998 (LMES 1998).
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3.3MONITORING ORGANIZATION INTERACTION

Productive interaction with other organizations respongble for groundwater monitoring at Y-12 is crucia
to the overd| effectiveness of the GWPP, avoids duplication of monitoring efforts, and effectively directs
available resourcestoward mutud programmetic objectives. Cooperativeinteraction between the GWPP
and other organizations primarily involves coordinating monitoring activities, sharing monitoring data, and
providing technicd support. For example, ongoing groundwater el evation monitoring at Y-12 (see Section
2.2.5) is implemented in conjunction with the WRRP, with the GWPP callecting the water-level
measurements during seasondly wet flow conditions, and the WRRP collecting the water-level
measurements during the seasonally dry flow conditions. Similarly, the monitoring results obtained by the
GWPRP for the purposes of DOE Order 5400.1 are shared with WRRP because these results are dso
suitable to CERCL A basdline monitoring, and the SWDF detection monitoring results obtained by the BJC
waste management organization are likewise shared with the GWPP because these monitoring data are
auitable for DOE Order 5400.1 Survelllance Monitoring and/or DOE Order 5400.1 Exit-Pathway
Monitoring.

3.4 MONITORING INNOVATION AND IMPROVEMENT

The GWPP is committed to the continued innovation and improvement of the groundwater monitoring
proceduresand protocolsusedat Y-12. Thisgod isachieved through detailed evauation of the monitoring
data, as described in the annua GWDER for each hydrogeologic regime, dong with the implementation
of supplementa hydrogeologic studies. Results of these hydrogeologic studies are shared with other
organizations responsible for groundwater monitoring at Y-12.
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4.0 Y-12 GWPP ORGANIZATION, ROLES, AND RESPONSIBILITIES

The GWPP is a multi-dement, multi-disciplinary, matrix organization saffed by personnd from Water
Compliance Section of the Environmental Compliance Department (ECD) within the Y-12 Environment,
Safety, and Health (ES& H) Organization; the line and matrix organization of the GWPP isillustrated on
Figures4 and 5, respectively. The GWPP isresponsible for the following:

. Implementing the DOE Order 5400.1 Survelllance and Exit Pathway groundwater
monitoring program.

. Ensuring that dl GWPP activities are performed safely through the implementationof the
Y-12 Integrated Safety Management System (ISMS).

. Directing laboratory servicesin support of monitoring efforts.

. Management of groundwater data and information.

. Reporting as required by DOE orders.

. Providing data, documentation, and analyses to end users and data repositories.

. Maintaining aforma records management system to capture sample chains of custody,

andytica packages, data verificaion/vdidation documentation, and other required
records and technical informetion.

. Stewardship of the Y-12 groundwater monitoring well network.

. Serving as atechnica and service resource to customer organizations.

4.1 PROGRAM MANAGEMENT

Management responsibilities for implementation of the GWPP at Y-12 are divided between the GWPP
Manager, the GWPP Technica Coordinator, and the GWPP Sampling and Analysis Coordinator.

4.1.1 GWPP Manager

The GWPP Manager serves as the primary Y-12 groundwater point of contact for the GWPP matrix
organizations (Figure 5), other DOE contractors, regulatory agencies (through Y-12 Management and
DOE), and other Y-12 programs asrelated to National Nuclear Security Adminigtrationfunded activities.
The GWPP Manager is responsble for maintaining the qudity of the GWPP and is ultimately respongble
for the success of the program as awhole and each of the individud dements. Primary respongibilities of
the GWPP Manager include:
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Meeting dl groundwater requirements of DOE Order 5400.1.
Implementing the GWPP Management Plan and associated e ement plans.
Implementing the sampling and analys's activities associated with DOE Order 5400.1.

Saving as a dngle point of contact for technical resources to DOE and customer
organizations.

Mesting al classfication and security requirements of groundwater data.

Defining and implementing wel drilling, indalation, P& A, and ingpection/maintenance
requirements.

Interfacing with other Y-12 and ORR organizations, as required.

Enauring that dl activities performed by the GWPP, its dfiliate organizations, and
subcontractors meet al requirements of the ISMS at Y-12.

Himinate duplication of effort and monitoring facilities by exploiting commondities in
monitoring requirements among separate groundwater programsat Y-12.

4.1.2 GWPP Sampling and Analysis Coor dinator

The GWPP Sampling and Analysis Coordinator also reports to the GWPP Manager and has primary
respongbility for the following:

Implementation and adminigtration of the annua SAP for the GWPP.

Development and maintain sampling schedules, bottle lists, and purge water containment
requirements on a quarterly basis and as required by additions or deletions to the
monitoring network.

Primary point of contact for tracking and coordinating sampling activitiesfor the sampling
personnel.

Primary point of contact for the characterization and coordination of purge water
containment, handling, and disposd activities with the gppropriate waste management
organizations and subcontractors.

Primary point of contact withthe BWXT Y -12 Andyticd Chemistry Organization (A CO)

representative(s) to ensure that andyticd methods, andytica parameters, and data
reporting schedules are efficiently completed as specified in the SAP.
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Performance of assessments of sampling activitiesagaing standard operating procedures
to ensure high standards of qudity.

Development and implementation of ISVIS eements for GWPP-rdated field activities.
Development and review of standard operating procedures for GWPP fidd activities.

Mantan GWPP monitoring activity information in the Groundwater Information
Management System (GIMS).

Act asthe GWPP project manager for specified GWPP activities (e.g, wel maintenance,
technica evauaions, hydrologic field testing, etc.).

Provide technica support to the GWPP Manager and customers.

Define monitoring requirements to be included in the annua SAP for the GWPP, and
assg in the preparation and implementation of the SAP and any addenda to the plan.

Implement corrective actions resulting from fidld QA deficiencies.

Maintain monitoring well sampling historiesand providetimey natification of any unusua
circumstances (e.g., dry wel conditions, extraordinarily high or low water levels, vapors
or odors noted, discolored water, wel damage, missng locks or caps, evidence of
tampering, €tc.) to the GWPP Manager and ACO Program Manager.

4.1.3 GWPP Technical Coordinator

The GWPP Technica Coordinator reports to the GWPP Manager and has primary responsibility to:

Review hydrogeol ogic assessments and provide recommendations.

Coordinate GWPP data management activities (e.g., data verification and validation) with
subcontract personndl.

Update and mantan information (e.g., geographica, wel component/construction,
maintenance, hydrologic, and water qudity) in the GIMS.

Interface with and direct Software Engineering personnd to maintain and improve the
systems and compuiter tools that comprise the GIMS.

Coordinate the transfer of GWPP water quality data to the Oak Ridge Environmental
Information System (OREIS) in atimey manner.
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. Act as the GWPP project manager for specified GWPP activities(e.g, drilling operations,
technical evaduation, hydrologic fied testing, satistica analyses, etc.).

. Provide technica support.

4.2 HEALTH AND SAFETY

Hedthand safety isimplemented for al GWPP fidd activities through the Y-12 ISVIS. Hedthand safety
isthe responghility of the GWPP ProgramM anager and Coordinators with support fromother appropriate
organizetions such as the Industrial Hygiene and Industrid Safety Departments, and the Radiologica
Control Organization. The ISMS is a process to ensure work is performed safely by identifying and
assessing hazards associated with spedific activities, and implementing barriers and controls for these
hazards prior to authorization and execution of the task (BWXT Y-12 2001). Specific GWPP activities
are reviewed and controlled through the ISM S with specific job hazard analyses. The GWPP Manager
has responsihbility for the preparation of required ISMS submittals for specific tasks and coordinating
appropriate reviewsand approvals. Additiondly, the GWPP Manager hasresponsbility for H& Sincident
or accident reporting and coordinating responses to such events through the appropriate organizations.

4.3 QUALITY ASSURANCE

Qudity assurancefor the GWPP s the responsbility of the GWPP Manager. Primary responghbilities for
QA ae

. The preparation, maintenance, and implementation of the GWPP Quality Program Plan
(QPP) for applicable programmeatic elements.

. Provide the GWPP gaff withguidance and ass stance inmeeting programmeétic or dement
quality objectives.

. Nonconformance reporting and corrective action tracking.

. Useanaudit tracking systemto monitor progressinaddressing program deficiencieswhich

have been identified internally or externally.

. Provide assistance with quality reviews of programs, projects, or documents.

44 SAMPLING AND ANALYSIS
Sampling and andysis of groundwater for the GWPP are implemented by the GWPP Sampling and

Andyss Coordinator (see Section4.1.3), who providestechnica directionto the ACO ProgramManager
and the sampling technicians and/or their supervisor. The ACO Program Manager is the designated
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laboratory representative respongble for asssting with the preparation and implementation of the annud
SAP for the GWPP (and any addenda to the SAP); assuring established analytical procedures are
followed; consulting with andyticd personnd in development and incorporation of new andytica
procedures; providing technical and adminigtrative support to the GWPP,; and interacting with the GWPP
data management subcontractor to provide dectronic dataddiverablesand hdp prepare asample tracking
report. Sampling field support for the GWPP is obtained through the ACO Sampling and Environmenta
Support Department, and from the ECD Environmenta Sampling Services Section.

4.5 PROCUREMENT

Procurement of subcontract services (eg., drilling, technicd, reporting, data management) and materids
for the GWPP are handled by direct interaction with the BWXT Y -12 Procurement Organization with
support from the ES&H Organization Finance Officer. All procurement for the Y-12 GWPP are
conducted following established DOE and BWXT Y -12 procedures and practices.

4.6 DATA MANAGEMENT

The management of groundwater related dataat Y -12 isthe responsbility of the GWPPManager. A wide
variety of information is collected and maintained. Interndly, the GWPP maintainsthe GIMSwhichisa
system of computer gpplications which stores hydrogeologic information on such activities as well
congtructionand maintenance, water levels, samplingand andyss, water quditydata reporting, and records
management. The Y-12 Software Engineering Organization supports the GWPP in maintaining and
enhancing GIM S capahilities. Andytica data on water quality samples are managed utilizing the GWPP
Andyticd DataManagement System (ADMYS). Management of the ADMS is the respongbility of the
GWPP ADMS team under contract to BWXT Y-12. The ADMS team is comprised of database
professonds that report to the GWPP Manager and Technica Coordinator. The primary responsibilities
of the ADMSteam areto:

. Design, update, and maintain the ADMS for data collected and anadyzed during
implementation of DOE Order 5400.1 Surveillance Monitoring and Exit-Pathway
Monitoring activities

. Ass s intheimplementation, update, and modificationof the Y -12 Data Management Plan.

. Track sampling and data transfer activities reative to the schedules in the annual SAP for
the GWPP and report this information to the GWPP Manager and the ACO Program
Manager.

. Implement data verification to ensure that the data qudity objectives established by the
GWPP are met.

. Establish and implement procedures for database security, backup, data entry, tracking,

processing, and verification.
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. Respond to hard copy and eectronic datatransfer requests madeto and approved by the
GWPP Manager.

. Generate summary satisticsfor Y-12 groundwater monitoring data included in the annua
ORR Site Environmenta Report.

4.7 DATA VALIDATION AND EVALUATION

Statigticd andyss, vdidation, and evaduation of groundwater data are currently conducted by a
subcontractor toBWXT Y -12. Thesubcontractor coordinatesstatistical andysisactivitieswiththe GWPP
Manager and personnel responsible for hydrogeologica interpretation (see Section 4.11). Primary
responsibilitiesin the area of datistical andyss areto:

. Generate summary statistics and graphical presentations in response to requests made or
approved by the GWPP manager.
. Assure the qudity of the Satistical analyses performed.

. Asaure the qudity of chemica andyses through data evauation and vaidation in
accordance with the GWPP Data Management Planand interface with the ACO Project
Manager.

. Compilationof the annud GWMR for the GWPP and the corresponding annua GWDER
for each hydrogeologic regime.

4.8 REPORTING AND NOTIFICATION

The GWPP Manager is respongble for dl routine and non-routine reporting of DOE Order 5400.1
Survelllance Monitoring and Exit-Pathway Monitoringto Y -12 management, DOE, and regul atory agencies
inaprompt and effident manner. Routine reporting consists of the preparation of annua documentswhich
provide information on activities performed and data obtained by the GWPP. Non-routine reporting
consigts of any intermittent or unschedul ed informationand/or any unusua events or occurrences, regardless
of ggnificance or severity.

4.8.1 Routine Reporting
Routine Reports are prepared to meet the requirements of DOE Orders and are typicdly on an annua
cycle. These reports are prepared to provide information pertaining to the specific requirements of the

DOE Orders such as basdline monitoring, regulatory compliance, and evauation of known and potentia
contaminant sources through survelllance and exit pathway monitoring.
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4.8.1.1 Sampling and Analysis Plan

As noted in Section 3.1, astandard protocol of the GWPP at Y -12 isthe preparation of a comprehensive
SAP for each CY. The SAP provides detailed information regarding the groundwater sampling and
andyss attivities planned by the GWPP, induding sampling locations, sampling frequency, sampling
sequence, andyticd parameters, and QA/QC sampling. Any modifications or changesto these monitoring
activities are documented in addenda to the SAP issued by the GWPP Manager.

4.8.1.2 Groundwater Monitoring Data Reports

Asnoted inSection3.1, groundwater quality and semiannua water level monitoring results obtained under
the GWPP during a CY are documented in the annuad GWMR. The annud GWMR compiles the
groundwater monitoring data obtained ineach of the hydrogeologic regimesat Y -12 (Bear Creek Regime,
Chestnut Ridge Regime, and East Fork Regime), and accordingly functions as a single-source reference
for the monitoring results obtained each CY .

4.8.1.3 Groundwater Data Evaluation Reports

As noted in Section 3.1, a detailed evauation of the monitoring results for each hydrogeologic regime
duringeach CY ispresented inthe respective annua GWDER. Thesereportsaddressand document Y -12
compliance with specific DOE Order 5400.1 requirementsfor Survelllance Monitoring and Exit-Pathway
Monitoring (i.e., long-term trending of contaminants, groundwater contaminant plume ddinestion, etc.).
Additiondly, results of supplementa hydrogeologic studies are presented in the GWDERS, aong with
recommendations for any changes in GWPP monitoring based on the data eva uations.

4.8.1.4 Oak Ridge Reservation Annual Site Environmental Report

The GWPP contributes groundweter information to the annua ORR Site Environmenta Report. The
annud GWMR and GWDERSs are utilized to provide thisinformation.

4.8.1.5 Well Inspection and Maintenance Reports

A report isissued annudly to document the monitoringwel l ingpection and maintenance activities performed
at Y-12 by the GWPP. Inspection and maintenance of the Y-12 monitoring well network is criticd to

ensure collection of representative groundwater samples and to maximize the effective lifespan of each
monitoring well.
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4.8.2 Non-Routine Reporting

Aswithroutine reports, non-routine reports are prepared to meet the requirements of DOE Ordersbut are
not submitted on a set schedule. Thesereports may beinformationa in nature, and, dueto theinfrequency
of activities, may not be required on an annua or other routine bases (e.g., wel ingdlation summary
reports, wel P& A summary reports, the Y-12 subsurface database, investigation/study reports, €etc.).
Some reports may be required to provide promptinformationto management, DOE, and/or environmentd
agencies in order to address sgnificant environmenta compliance issues. In the event that a sgnificant
environmental compliance issue occurs, natification will be performed in compliance with BWXT Y-12
procedure Y 14-192, “ Occurrence Notification and Reporting.”

One computer gpplication of the GIMS is the Environmenta Quality Control and Analyss Sysem. This
automated system provides weekly reports on water qudity results from the ACO to the GWPP ddff.
These reports provide GWPP staff the ability to evduate andytica results from the laboratory in atimey
manner and act upon this informationas required to protect groundwater resources and meet DOE Order
and BWXT Y-12 reporting requirements.

4.9 RECORDKEEPING AND DOCUMENT CONTROL

Recordkeeping and document control for the GWPP are the ultimate respongbility of the GWPP Manager.
These responsihilities include:

. Generationand archiving of reports and documents to meet regulatory and/or DOE Order
requirements.

. Acquigtion of appropriate reference and guidance documents and materias.

. Maintenance of arecord tracking system and records center.

Control and tracking of dement records and documents are included intheindividud project plans (Section
5.0), and coordinationof the recordkeeping and documentationis the responsibility of the GWPP M anager.
4.10 HYDROGEOLOGICAL INTERPRETATION

Hydrogeologicd interpretation of groundwater data and datisticd results are the responghility of the
GWPPManager. Primary respongbilities of the GWPP Manager for hydrogeologica interpretations are:

. Preparation of technical reports and correspondence.
. Serving as technica consultant to other programs.
. Identification of needs for hydrogeologica subcontractor services.
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. Serving astechnical contact for subcontracts.

. Specia groundwater and hydrogeologic studies.

411 ENGINEERING AND WELL INSTALLATION

Engineering servicesfor the GWPP are provided by the BWXT Y -12 Engineering Organization. Services
provided upon regquest from the GWPP Manager include subcontractor services, drawing searches and
preparation, utility and geotechnical information, and any required engineering support for drilling services
and wdl ingdlations, such as surveying services. The GWPP Manager has the responsibility to acquire
necessary permits for drilling operations, such as excavation, welding, and work safety permits. The
GWPP Technica Coordinator directs on-site supervison of drilling and well ingtalation subcontractors,
and functions as a project hedth and safety officer for drilling or geotechnica fidd activities.

4.12 TECHNICAL SUPPORT

The GWPP isresponsble for providing technica and dataresourcestoY -12 organizationsand other ORR
organizations as requested.
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5.0 PROJECT PLANS

This section provides a summary of the various project plans that guide the implementation of the GWPP
management strategy described in Section 3. References for the actud plans are cited within the text.

51 HEALTH AND SAFETY PLAN

The GWPP Organization implements the BWXT Y-12 ISMS, which was edablished to protect the
worker, the public and the environment. The |SMSis utilized to: (1) ensurethat any activity isdefined, (2)
hazards (potentid and red) are identified, (3) controls are implemented to eiminate or control identified
hazards, (4) the work is performed under established controls, and (5) post-action feedback is provided
to continuoudy improve activity safety and performance. The GWPP has implemented the ISMS (i.e,
completedjob hazardidentificationsand job hazard analyses) for specific fidd operations(i.e., groundwater
and surface water sampling, monitoring wel inspection and maintenance, and water level measurement)
routindy performed by BWXT Y-12 employees. New activitiesidentified will undergo the|ISM S process
inaccordance withBWXT Y-12 Program DescriptionY 15-635PD and any and dl indicated subordinate
procedures. Subcontractors are aso subject to the ISMS to the extent that such requirements are
incorporated into contractor documents and hedth and safety plans.  All drilling and wel inddlation
activities are conducted in accordance with an approved plan (Science Applications Internationa
Corporation [SAIC] 1992) that ensuresthat adl health and safety requirementsof 29 CFR 1910.120 are
satisfied.

5.2 QUALITY ASSURANCE PLAN

A comprehensive Quality ProgramPlan (QPP) isthe current principal QA guidance sourcefor the GWPP
Organization (SAIC 1994). The QPP plan identifies key personnel responsible for implementation and
providesfor the planning and accomplishment of activities affecting qudity assurance. Specificaly, theplan
addresses procurement procedures, document control, sample identification and control, qudification
requirementsfor anaytical and sampling techni ques, equipment calibration requirements, corrective actions,
and quality assurance records and audits. Although the GWPP Manager is ultimately responsible for the
implementation of QA requirements and for assuring and veifying the qudity of the GWPP, each
Coordinator is responsible for day-to-day QA/QC requirements of their assigned program elements.

To supplement the existing QPP, technical and adminigtrative procedures have been developed. These
procedures provide requirements, indructions, and information concerning environmenta data gathering,
sampling and andysis

5.3 MONITORING WELL INSTALLATION PLAN

The GWPP Monitoring Well Ingalation Plan (SAIC 1997) provides technical guidance and procedures
for the design, ingalation, congruction, and development of monitoring wells a Y-12, dong with the
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associated documentation and requirements for the handling and disposa of drill cuttings and well
development fluidsinaccordance with applicable regulations, DOE Orders, and BWXT Y-12 corporate

policy.

The GWPP Manager is responsble for the ingdlation of monitoring wells in compliance with the
Monitoring Well Inddlation Plan. The GWPP Manager is respons ble for obtaining adequate funding for
wdl ingalation purposes and for initiating work releases to obtain geological and drilling subcontractor
services and engineering support for well ingdlations. The GWPP Technica Coordinator organizes and
directsdrilling operations inthe fiddd. Anon-stegeologist (aregistered geologist or registered professond
geologigt in the State of Tennessee) ensures that the drilling subcontractor complies with technical
Specifications and procedures of this plan for wdl ingdlations and documents dl well construction and
development information. The on-ste geologist aso provides hedth and safety monitoring at the dtein
accordance with the field operations hedth and safety plan (SAIC 1992). All monitoringwdll inddlation,
congtruction, and development information is documented in a report issued by the GWPP.

5.4 SAMPLING AND ANALYSISPLAN

The annud SAP for the GWPP at Y-12 is mantaned and implemented by the GWPP Sampling and
Andyss Coordinator. Asnoted in Section 3.1, the annua SAP identifiesthe sampling locations, sampling
frequency, sampling sequence, analytica parameters, and QA/QC sampling planned by the GWPP
Organization for eech CY. Any modifications or changes to these monitoring activities are documented
in addenda to the SAP issued by the GWPP Manager.

5.5 LABORATORY QUALITY ASSURANCE PLAN

A laboratory Quality Assurance Plan (QAP) for the ACO issued in May 2000 (LMES 2000) describes
the fidd and laboratory QA utilized for the purposes of the GWPP at Y-12. This QAP describes
techniques and systems necessary to obtaining uniform and rdiable andyticd results from groundwater
monitoring locations. The QAP provides astandard for al activities involved in collecting and andlyzing
samples, and in reporting data. Specificdly, it contains procedures and directions thet are to be followed
for sample collection, sample preservation and handling, chain of custody, sample andyss, QA/QC, and
data quaity evauation.

The Y-12 ACO Program Manager assures that the DQOs of the GWPP are met. The ACO Program
Manager dso tracks andytica costs and notifies the GWPP Manager of any potentid cost increases or
potentia overruns.

5.6 DATA MANAGEMENT PLAN

The DataManagement Planfor the GWPP (SAIC 2000) isimplemented by the ADM S Teamwith support

from data evauators, the ACO Program Manager, the GWPP Technical Coordinator, and the GWPP
Manager. Data are tracked betweenthe ACO ProgramManager and the ADM S Team utilizing software
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in conjunction with tracking reports. Analytical data are transferred dectronicaly upon completion of
andyss of samplesfrom an adminigtrative well group. Weekly tracking reports and field sampling sheets
are sent from the ACO Program Manager to the GWPP Sampling and Andysis Coordinator. Electronic
and hard copies of data are sent to the ADMS Team and the data evauators and the Satitical
subcontractor as adminigtrative well groups are completed. The Data Management Plan is modified as
required and changes are documented by the ADMS Team.

5.7 WELL PLUGGING AND ABANDONMENT PLAN

The GWPP Monitoring Well Plugging and Abandonment Plan (LMES 1997) contains the technicd
guidance and procedures for the remova of obsolete or irreparably damaged monitoring wells at Y-12.
Widls of amilar congtruction materids and design are grouped together, and a angle procedure was
developed for each group of wells. The objective of each procedureis to prevent fluid migration into or
between formations containing groundwaeter, to remove any well materids that may have been in contact
withcontaminated materia or groundwater, and to minimize the amount of waste materiasgenerated during
the plugging and abandonment procedure.

The GWPP Manager is responsible for generating an inventory of wells consdered for plugging and
abandonment, reviewing the plan annudly, and issuiing addenda as needed. The GWPP Manager
designates wels to be plugged and abandoned through coordination with managers of other monitoring
programs and/or operations, review of well inspectionand maintenancereports, and review of the annua
GWMR and corresponding GWDER for each hydrogeologic regime. Wl ingpection and maintenance
reports identify wells that are damaged or unusable. Managers of other Y-12 organizations identify wells
that must be removed because of congtruction or Ste closure activities. The GWPP Manager is dso
responsible for developing a schedule of P& A activities, obtaining subcontractor servicesfor the plugging
and abandonment, obtaining engineering support for fidd operations oversght, and ensuring that the
subcontractor complies with the plugging and abandonment procedures. An annua report documenting
plugging and abandonment activitiesisissued by the GWPP Organization.

5.8 WELL INSPECTION AND MAINTENANCE PLAN

The GWPP Wl Inspection and Maintenance Plan (LMES 1996) provides the technica guidance and
procedures for the ingpection and maintenance of monitoring wels a Y-12 to extend the life of the wells
and to ensure that they yield representative water levels and water-quality samples. The plan incdudes a
checkligt of items to be inspected (such as condition of concrete pads, hasps, caps, locks, and protective
posts; the measured depth of the monitored interval compared to the constructed depth; and well access
congderations), sandardized forms for ingpection and requests for maintenance, and a schedule for well
ingpections. Aswdlsareingpected and problems requiring attention are identified, ascheduleto repair or
rehabilitate wdls is devel oped and updated through the year. Additiondly, problemsreported by sampling
teams to the GWPP Sampling and Anadysis Coordinator are added to the repair/rehabilitation schedule.
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