Chapter 4

GROUNDWATER
PROTECTION
PROGRAM

Groundwater Monitoring
Program Overview

Groundwater monitoring a theWest Valey Dem-
onstration Project (WV DP or Project) complies
with all applicable state and federal regulations
and meetstherequirementsof United States (U.S.)
Department of Energy (DOE) Order 450.1. Data
obtained from the program enable site managers
to determine baseline groundwater conditions, fa-
cilitate early detection of existing and potential
groundwater contamination sources, provide sur-
veillance of these sources, and provide informa-
tionfor decision-making.

The“WVDP Groundwater Protection Manage-
ment Program Plan” documents the Project’sap-
proach to the protection of groundwater from
on-site activities. The WVDP's groundwater
monitoring programisoutlinedinthe* Groundwa:
ter Monitoring Plan,” which discusses groundwa-
ter characterization, the current groundwater
sampling agenda, and compliance with long-term
monitoring requirements as identified inthe Re-
source Conservation and Recovery Act (RCRA)
facility investigation (RFI) and DOE Orders.

Site groundwater is not used for drinking or op-
erational purposes, nor is effluent discharged di-
rectly to groundwater. Surveys have determined
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that no public water supplies are drawn from
downstream Cattaraugus Creek. Upgradient of the
site, groundwater is used as a public and private
drinking water supply by local residents.

Surface Water Hydrology

The 167-acre (68-hectare[ha]) Project siteislo-
cated within the Western New York Nuclear Ser-
vice Center (WNYNSC), which comprises
approximately 3,338 acres (1,351 ha) andislo-
cated near the northern border of Cattaraugus
County. TheWNY NSC lieswithinthe Cattaraugus
Creek watershed, which flows northwestward to
LakeErie. Buttermilk Creek, atributary of Catt-
araugus Creek, drains most of the WNY NSC.

The WV DP, which lies within the WNYNSC, is
drained by Quarry Creek, Erdman Brook, and
Frank’s Creek, which flow into Buttermilk Creek.
(SeeFig. A-1in Appendix A.) Erdman Brook bi-
sectsthe WV DP into the north and south plateaus.
Themainplant, wastetanks, and lagoons arelocated
onthenorth plateau. Thedrumcel, theU.S. Nuclear
Regulatory Commission (NRC)-Licensed Disposal
Area(NDA), andtheNew York State-Licensed Dis-
posa Area(SDA) arelocated on the south plateau.
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Geology

The WNYNSC is situated upon a layered se-
guence of glacial-age sedimentsthat fill a steep-
sided bedrock valley that is composed of
interbedded shalesand siltstones (Rickard, 1975).

Theglacia sedimentsoverlying thebedrock con-
sist of asequence of three glacid tills of Lavery,
Kent, and possibly Olean age. Thetillsare sepa-
rated by stratified fluvio-lacustrine deposits (silty
or silty/sandy lakebed sediments). Onthe Project’s
north plateau, the Lavery till is capped by coarse-
grained alluvia-fluvial depaosits (sandy/silty/grav-
elly streambed sediments).

Hydr ogeol ogy

ThesadimentsabovetheKent till —the Kent reces-
sona sequence, the weethered and unweathered
Laverytill, theintra-Lavery till-sand, and thedluvid
sand and gravel —aregeneraly regarded as contain-
ingal of the potentia routesfor contaminant migra:
tion from the Project via groundwater. (See Figs.
4-1 and 4-2.) Table 4-1 describes each of these units
and their distribution beneaththe site. The Kent till
has ardatively low permeability and does not pro-
videapathway for contaminant movement fromthe
WV DP, therefore, itisnot discussed here.

Hydrologic conditions of the sitearemorefully de-
scribed in“ Environmental Information Document,
Volume I1I: Hydrology, Part 4" (West Valley
Nuclear Services Co. [WVNSCO], March 1996)
andinthe” RCRA Fadility Investigation Report VVol.
1. Introduction and General Site Overview”
(WVNSCO and Dames & Moore, July 1997).

Routine Groundwater
Monitoring Program

Groundwater Monitoring Program Highlights
1982 T hrough 2006. Program content isdictated
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by regulatory requirements in conjunction with
current operating practices and historical knowl-
edge of previoussiteactivities.

» Groundwater monitoring at the WV DP began
in 1982 and continued to expand through 1992 with
theaddition of new wells, groundwater seep loca
tions, afrench drain outfall, and the NDA inter-
ceptor trench sump.

* In 1993, monitoring resultsindicated elevated
gross betaactivity in groundwater from the sand
and gravel unit on the north plateau. Subsequent
investigation of this area delineated a plume of
contamination with asouthwest to northeast ori-
entation. (See*M onitoring of the Sand and Gravel
Unit onthe North Plateau” and Figure4-3inthis
chapter for more detail.)

* AnRFI expanded characterization programwas
conducted during 1993 and 1994 to fully assess
potentia releases of hazardous wastes or constitu-
ents from on-site SSWMUs. This investigation,
which consisted of two rounds of sampling for a
wide range of radiological and chemical param-
eters, provided valuable information regarding
groundwater conditions near each SSWMU.
Evaluation of theseresultsinfluenced monitoring
program modifications.

* Long-term monitoring needs werethe focus of
a1995 groundwater monitoring program evalua-
tion. After acomprehensive assessment, the num-
ber of sampling locationswas reduced from 91 to
65 and analytical parameters weretailored to each
sampling location for a more focused, efficient,
and cost-effective program.

* 1N 1996, severa groundwater seep monitoringlo-
cations on the northeast edge of the north plateau
wereadded tothemonitoring program and thefrench
drainoutfal wasdeleted for groundwater purposes.
Five seep | ocations continueto be monitored.
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Table 4-1

Summary of Hydrogeology at the WVDP

Geologic Unit

Description

Groundwater Flow
Characteristics

Hydraulic
Conductivity

Location

Sand and Grave

Silty sand and gravel layer
composed of older
Pleistocene-age
glaciofluvia deposits
overlain by younger
Holocene dluvia deposits

Flow is generally northeast
across the plateau toward
Frank’s Creek, with
groundwater near the
northwestern and
southeastern margins
flowing radially outward
toward Quarry Creek and
Erdman Brook

16.4 ft/day (6E-03
cm/sec) or 200 in/day)|

North plateau

Sequence

clay layerslocally overlain
by coarser-grained sands
and gravels

recharge from the overlying
till and from bedrock to the
southwest; dischargesinto
Buttermilk Creek

Lavery Till Sand|Thin, sandy unit of limited |Flow to the east-southeast |3.8 ft/day (1E-03 Primarily beneath
areal extent and variable  |toward Erdman Brook cm/sec) or 46 the southeastern
thickness inches/day portion of the north

plateau

Weathered |Upper zone of the Lavery |Flow has both horizontal  |5E-02 ft/day (2E-05 |South plateau
Lavery Till  |Till exposed at the ground |and vertical components  |cm/sec) or 0.6

surface; weathered and allowing groundwater to  |in/day; the highest

fractured to a depth of move laterally acrossthe  |conductivities are

3-16 ft (0.9-4.9 m); brown |south plateau before associated with dense|

in color dueto oxidation; |moving downward into the |fracture zones found

contai NS NuMerous unweathered lavery till or |within the upper 7 ft

dessicant cracksand root  |discharging to nearby (2 m) of the unit

tubes incised stream channels

Unweathered [Olivegray silty clay with |Flow isvertically 1E-04 ft/day Underlies both the

Lavery Till  [|intermittent lensesof silt  |downward at arelatively  |(3.5E-08 cmi/sec) or  |north and south

and sand; ranges up to 130 |dow rate 0.001 inches/day plateaus

ft (40 meters) in thickness

Kent Recessional | Interbedded clay and silty |Flowsto the northesst; 2E-01 ft/day (8E-05 |Underliesentire

cm/sec) or 2.6 in/day

Project
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Table 4-2

Groundwater Monitoring Overview by Geographic Area:
Monitoring Year 2006

North South Off-Site
Number of.. ToWVDP) - biateau | Plateau | Residential
M onitoring Points Sampled - Analytical® 79 54 15 10
Monitoring Points - Water Elevations Only 55 39 16 0
Monitoring Events 5 4 4 1
Analyses 1,183 979 158 46
Results 9,933 8,621 1,205 107
Percent of Nondetectable Results 87% 87% 86% 62%
Water Elevation M easurements 464 340 124 0

3 Total number includes 69 on-site monitoring points and 10 off-site monitoring points.

Table 4-3

Groundwater Monitoring Overview by Purpose:
Monitoring Year 2006

Regulatory/ Environmental
Number of ... .
Waste Management Surveillance

Monitoring Points Sampled - Analytical® 34 45
Monitoring Points - Water Elevations Only 0 55
Monitoring Events 4 5
Analyses 590 593
Results 5,244 4,689
Percent of Nondetectable Results 86% 87%
Water Elevation M easurements 128 336

NA - Not applicable

@ Total number includes 69 on-site points and 10 off-site points
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* Four new groundwater monitoring wellswere
installed during August 2003 to provide upgradient
and downgradient monitoring coveragefor there-
mote-handled waste facility.

* Reductionsinanalytes or sampling frequencies
wereimplemented at 14 monitoring locationsin
early 2005.

Groundwater is routinely monitored in the five
hydrogeologic unitsdescribedin Table4- 1. 1n 2006,
atota of 69 on-site groundwater monitoring loca:
tionswere sampled. Theselocationsincluded 63
monitoring wellsand well points, five groundwa-
ter seepage points, and one sump/manhole.
Tables 4-2 and 4-3 provide an overview of ground-
water monitoring during 2006 organized by geo-
graphic areaand by monitoring purpose.

Monitoring Well Networ k. TheWV DPground-
water monitoring network isavital component of
the Environment Protection Program implemented
under DOE Order 450.1. Many of the routine
groundwater monitoring wells were installed to
monitor one or more solid waste management units
(SWMUSs) onthe WV DP premises. (See“RCRA
83008(h) Administrative Order on Consent” [the
Consent Order] under “ Resource Conservation
and Recovery Act” in the “ Environmental Com-
pliance Summary.”)

Table E-1®liststhe welsinthe network, sorted by
the geologic unit, and theana ytes measured in 2006.
The frequency of monitoring and the constituents
measured are afunction of regul atory requirements,
as well as current operating practices and histori-
cal knowledge of previoussite activities. Notethat
monitoring of certainwells, marked by an asterisk,
isspecifiedin RFI reports prepared in accordance
with the Consent Order for the WV DP.

Groundwater Elevation Monitoring. Potentio-
metric (water level) measurements are collected
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fromwellsin conjunction with the quarterly ana-
lytical sampling schedule (A ppendix E®). Ground-
water elevation data are used to produce
groundwater contour mapsthat delineate flow di-
rections and gradients. Long-term trend graphs
areusedtoillustrate variationsin groundwater el-
evations over time, such as seasond fluctuations.
In 2006, water levelswereroutinely measured in
wells listed in Table E-1%, as well as at 44 addi-
tional locations. (See Figs. A-8 through A-10in

AppendixA.)

Surface water elevation measurements are also
taken at 11 locations on the north plateau where
the water table in the sand and gravel unit inter-
sectstheground surface, resulting instanding wa-
ter. These measurements are correlated with
groundwater elevationsmeasured at nearby moni-
toring wellsto provide datain areaswhere moni-
toring well coverageis sparse or nonexistent.

Analytical Trigger Level Evaluation. A com-
puterized data-screening program uses “trigger
levels” —preset conservative valuesfor chemical
and radiological concentrations and groundwater
elevation measurements — to promptly identify
anomaliesin monitoring resultsthat may require
further investigation. Thetrigger levelsarebased
onregulatory limits, detection limits, or statisticaly
derived values.

Results of Routine
Groundwater Monitoring

Sampling results for radiological and
nonradiologica analytes are provided inthetables
inAppendix E® grouped by hydrogeologic unit.
Thewellsin eachtable or figure are arranged by
hydraulic position, from upgradient to
downgradient, within the same hydrogeol ogic unit.
W Isidentified as“UP” refer to either background
wells or wells that are upgradient of WVDP fa-
cilities. Wells identified as “DOWN” are
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Results of Routine Groundwater Monitoring
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Table 4-4

Maximum Concentrations For Radiological Parameters in WVDP Wells

Regulatory/Waste M anagement Environmental Surveillance
Radionuclide Maximun M aximun
Well ID Concentration Well ID Concentration
(nCi/mL) (nCi/mL)
Gross Beta WEell 408 3.83E-04 Well 104 9.70E-05
Strontium-90 WEell 408 8.55E-05 Well 8603 3.53E-05
Tritium WNNDATR 4.27E-06 WP-C 3.57E-05

downgradient of WV DP facilities. Table E-12
lists the practical quantitation limits (PQLS) for
monitored organic compounds and metals.

Monitoring the Sand and
Gravd Unit on the North

Plateau

A tota of 40 monitoring locations are routinely
sampled in the sand and gravel unit on the north
plateau. Thistotal includes 32 monitoring wells,
threewell points, and five groundwater seepage
locations. Resultsfor all sand and gravel monitor-
ing locations can be found in Table E-2%and in
Tables E-7™through E-11" A discussion of the
more relevant resultsis provided inthe following

paragraphs.

PlumeontheNorth Plateau. Elevated grossbeta
activity wasdetected inthe early 1990sin ground-
water from the surficial sand and gravel unit north-
east of the building where Nuclear Fud Services,
Inc. reprocessed nuclear fud (the*Main Plant” on
Fig. 4-3). In 1993, elevated gross beta concentra-
tionsweredetected in surfacewater near thenorth-
eastern edge of the north plateau. Strontium-90 and
itsdaughter product, yttrium-90, wereidentified as
the mgjor isotopic components of the gross beta
activity (WVNSCO, 1995). Extensivesubsurface
investigations delineated the extent of the plume
(Fig. 4-3), which continuesto be dosely monitored.
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M aximum concentrations of gross betaand stron-
tium-90inwdIsarelisted inTable4-4. Grossbeta
activity was also detected in the area of former
lagoon 1, which had been backfilled in 1984. The
sourceof thisradiologicd activity was presumed to
be radiologicaly contaminated sediments from
former lagoon 1.

Gross Alpha. Gross apha concentrations in the
sand and gravel unit aretypically very low; most
are lower than the detection level, with the ex-
ception of thosefrom well 8605.

L ow concentrations of gross dphaactivity detected
in groundwater from well 8605 are attributed to
itslocation downgradient of former lagoon 1. His-
torica gross dphameasurementsfrom well 8605
of 3E-08 microcuries per milliliter (uCi/mL) or
greater have been observed, but over the past two
years the concentrations have remained bel ow
1E-08 uCi/mL. Well 111, dsolocated downgradient
of former lagoon 1, exhibits lower gross alpha.con-
centrationsthat are closeto or within background
levels.

Gross Beta and the Srontium-90 Plume. The
strontium-90 plume extendsfrom beneaththemain
plant tothenortheast quadrant of the north plateau.
The presumed source of the strontium-90 activity
can betraced to soils beneath the southwest cor-
ner of the mainplant. Grossbetaactivity of ground-
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Monitoring the Sand and Gravel Unit on the North Plateau

water withinand around the plume continuesto be
monitored closdly. Ten monitoring wdlswithinthe
strontium-90 plume exhibit gross beta concentra-
tions above the DOE derived concentration guide
(DCQG) for strontium-90 of 1.0E-06 pCi/mL. (See
the* Useful Information” section at theend of this
report for adiscusson of theDOE DCGs, and Table
Ul-1for aligting of theDCGsfor al radionuclides
of interest a the WVDP)

Two wells (8605 and 111) located downgradient
of former lagoon 1 (identified as the source) also
exhibit gross beta concentrations abovethe DOE
DCG

Figure4-3, which listsgross betaresults fromthe
plume areain 2006, plots the edges of the plume
areawith concentrationsexceeding the strontium-
90 DCG in 1994, 2001, and 2006. A lengthening
and shifting of the contours to the northeast over
time can be seen, indicating migration of theplume
inconjunctionwiththe direction of groundwater flow.

Groundwater is also monitored along the north-
east edge of the north plateau where groundwa
ter seeps from the steep banks of the stream
channels incised by Erdman Brook and Frank’s
Creek. (See Fig. A-9 in Appendix A. See Table
E-2®for sampling results.)

M ost radiological monitoring resultsfromthenorth
plateau seepage areado not indicate migration of
the strontium-90 plumetothat distance. Grossbeta
concentrations from al seep monitoring locations,
with the exception of SP11, wered oseto or within
background levels during 2006. However, gross
beta concentrations at SP11 haveincreased from
1999 through 2006. Thegross betaactivity at SP11
is believed to be attributable to re-infiltration of
contaminated water that has surfaced from the
strontium-90 groundwater plumeupgradient of this
location. Thelevels of this gross betaactivity are
well below the DOE DCG for strontium-90.
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Anaytical resultsfromthelocations showninFig-
ure 4-3 are discussed below and the concentra-
tion data trends over the last ten years are
displayed in Figures 4-4 through 4-7.

Figure4-4 shows grassbetaconcentrationsinwells
104, 408, 501, 502, and 8609, which are centrally
located on the north plateau within themain portion
of the plume. As in previous years, groundwater
fromwel| 408 continuesto exhibit the highest grass
beta concentrations of al routine monitoring wells
intheplume. Grossbetaconcentrationsinwell 408
and wells 104, 501, and 502 increased in 2006 as
compared to 2005, after exhibiting steady or de-
creasing concentrations from 2002 through 2005.
Thegrass betaconcentrationinwell 8609 decreased
dlightly in 2006 when compared with 2005, but is
still relatively high inrelationto the historica con-
centration trend since 1997.

Figure 4-5 shows gross beta concentrations in
wells 105, 116, 801, 8603, and 8604. Thesewells
arelocated further northeast than the preceeding
group of wellsand are further downgradient from
the plume's presumed source beneath the main
plant. Groundwater from this group of wells ex-
hibited increasesin grass betaconcentrationsfrom
2005 to 2006. Groundwater from well 105 showed
the steepest increasein concentrations from 1997
through 2006.

Figure 4-6 shows gross beta concentrations at
wells 111 and 8605, located downgradient of former
lagoon 1. Average gross beta concentrations at
these two wells have remained relatively steady
over time. Concentrationsin 2006 werevery smilar
to those from 2005. (See “Evaluation of Near-
Term and Long-Term Plume Management Activi-
ties” later in thischapter.)

Tritium. Essertially al sand and gravel well moni-

toring locations where tritium concentrations have
been elevated inthe past now exhibit decreasing
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trends, as shown in Figure 4-7. The presence of
tritium activity onthe WV DP north plateau is be-
lieved to be mainly residual (i.e., as aresult of
previous activities on siteduring the period of fuel
reprocessing operations). Over time, the tritium
activity has decreased as aresult of radiological
decay, as well as dilution from groundwater re-
chargeand surface water infiltration. Tritium con-
centrations at many of theselocationsare currently
closeto or within the background range.

A small isolated areaof higher tritium concentra-
tions is found northeast of the main plant. This
areais monitored by well points WP-A, WP-C,
and WP-H (see Table E-2). Historically, devated
levelsof tritium have been found in groundwater
fromwells adjacent to or downgradient of thela
goon system and adjacent to the hardstand and
lag storage areas. Well point WP-C containsthe

highest tritium concentrations of WV DP environ-
mental surveillance wells (see Table 4-4). How-
ever, tritium concentrationsin groundwater from
all these areas are decreasing.

Tritium concentrationsin the seepsaong the north-
east edge of the north plateau are slightly higher
than levels in background wells of the sand and
gravel unit. Concentrations are similar to those
seeninsand and gravel unit wellsmonitoring the
lagoon areas of the north plateau, but are still far
below the DOE DCG for tritium.

Resultsfor Volatileand Semivolatile Organic
Compounds (VOCsand SVOCs). Many wells
within the sand and gravel unit aremonitored for
VOCs and SV OCs, as required by the Consent
Order, which specifies that groundwater condi-
tions upgradient and downgradient of specific site

Table 4-5
Summary of Organic Constituents in WVDP Groundwater Wells

Regulatory/Waste M anagement
Constituent Monitoring Program
Well With the Highest Concentration Concentration Range (ng/L)

1,1-Dichloroethane 8612 6.9-9.7
1,1,1-Trichloroethane 8612 0.82-1.0° (egtimated)
1,2-Dichloroethylene (total) 8612 21-27%
1,4-Dioxane 111 ND-1.0° (estimated)
Dichlorodiflouromethane 8612 2.3-3.4° (estimated)
Ethyl benzene 803 ND-1.0° (estimated)
Tributyl phosphate 8605 190-280%
Trichloroethylene 501 ND-3.0° (estimated)
Vinyl chloride 8612 ND-0.4° (estimated)
Xylene 803 ND-6.7°

ND - Not detected

3 These values are the lowest or highest of two analytical results reported at these wells during 2006; the values
cal culated and reported for these wellsin Table E-9is the average of the replicate analyses.
® Compounds presented as “ estimated” were reported at an estimated concentration less than the minimum detec-

tion limit.
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SWM Us be monitored. Monitoring at additional
wells is used to establish background and
upgradient conditions within unaffected areas of
the unit, or tomonitor conditions downgradient of
locations where positive detections of VOCs and/
or SVOCsarecurrently or have previously been
reported.

Currently, theonly sand and gravel monitoring lo-
cationwith consistent positive detections of VOCs
iswell 8612, located northeast of the closed con-
structionand demalition debrislandfill (CDDL) at
the northeast edge of thenorth plateau. (See Fig-
ureA-8 and Table E-8™) The presence of VOCs
inthisareais presumed to betheresult of wastes
buriedinthe CDDL. Inthepast, VOCswerere-
peatedly detected at afew additional monitoring
locations, such as wells 803 and 8609 and seep-
age monitoring locations GSEEP and SP12 (see
Table E-8™), but recent analytical results from
these monitoring locations have not detected those
VOC:s. In fact, VOCs have not been positively
detected at GSEEP since 1993, or at SP12 since
2002, so these monitoring locationsare no longer
included inthegraphsin this chapter. (See Tables
E-8®and E-9®for 2006 sampling resultsand Teble
E-12%for alist of sampled analytes.) With the
exception of theanalytesin wells8612 and ade-
tection of xyleneinwell 803 during one sampling
event in 2006, no VV OCs have been detected. The
range of organic compoundsin selected ground-
water monitoring wells showing the maximum
concentrationis presented in Table 4-5.

1,1-Dichloroethane (1,1-DCA). Concentrations
of 1,1-DCA at well 8612 decreased rather steeply
from 1995 through 2006 (Fig. 4-8). Thecompound
was not detected at wells 8609, 803, or ground-
water seeps GSEEP or SP12 during 2006.

1,1,1-Trichloroethane (1,1,1-TCA). The com-
pound 1,1,1-TCA was detected inwell 8612 dur-
ing 2006 at estimated levelsbelow the PQL (Fig.
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4-8), but was not detected inwell 803, 8609, or in
seep monitoring locations GSEEP or SP12.

Total 1,2-Dichloroethylene (1,2-DCE-t). Posi-
tive concentrations of 1,2-DCE-t were first de-
tected at well 8612 in 1995. Concentrations of
1,2-DCE-tincreased from 1995 through 2002, but
showed an overall decrease from 2002 through
2006 (Fig. 4-8).

Dichlorodifluoromethane (DCDFMeth).
DCDFMethwasdetected at well 8612 during 2006
at relatively low concentrations near or below the
PQL (Fig. 4-8), but was not detected inwells 803,
8609, or seep monitoring locationsGSEEPor SP12.

Other VOCs historically detected at one or more
of these monitoring locations, such astrans-1,2-
dichloroethylene (t-12-dce) and trichloroethylene,
were not detected in 2006.

TheVOCs1,1-DCA,DCDFMeth,and 1,1,1-TCA
areoftenfound in combination with 1,2-DCE-t. In
well 8612, eech compoundfirst exhibited anincreas-
ing trend that, after several years, wasfollowed by
along-term decreasing trend. It is expected that
1,2-DCE-t will exhibit Smilar behavior, asindicated
by its generally decreasing trend in recent years.

Tributyl Phosphate (TBP). Concentrations of
TBP were detected in 2006 groundwater samples
from well 8605, near former lagoon 1, at concen-
trationsdightly lower than in 2005 and dmost one-
half of those in 2004. TBP aso was previously
detected inwell 111, located near well 8605, but
at levels much lower than those at well 8605.
During 2006, TBP was detected at well 111 at
concentrations similar to those reported in 2005.
Since 2001, TBP concentrations at well 111 have
been fluctuating near the PQL of 10 pg/L. The
range of concentrations reported in well 8605 is
showninTable4-5. Analytical resultsfor SVOCs
at other monitoring locations remain nondetectable.
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Ongoing detection of TBPinthislocalized areamay
berelated toprevioudy detected concentrations of
iodine-129 and uranium-232inwells 111 and 8605,
as noted in previous Annual Site Environmental
Reports. The presence of these contaminants may
reflect residual contamination from liquid waste

management activitiesintheformer lagoon 1 area

during earlier nuclear fuel reprocessing.

Additional monitoring locations are sampled for
VOCs and/or SVOCs because they are down-
gradient of locationsthat have shown positivere-
sults or to comply with the Consent Order. No
VOCs or SVOCs have been detected at these
locations.

North Plateau Groundwater Recovery Sys-
tem. In 1995, the north plateau groundwater re-
covery system (NPGRS) wasingaled tominimize
the advance of the gross betaplume. (SeeFigure
4-3.) TheNPGRS consists of three wells that ex-
tract contaminated groundwater, which is then
treated by ion exchangeto remove strontium-90.
Treated water istransferred to the lagoon system
and isultimately discharged to Erdman Brook.

The NPGRS operated throughout 2006, process-
ing about 3.31 million galons (gal) (12.5 million
liters [L]) of water. The system has recovered
and processed gpproximately 46 milliongal (176
million L) since November 1995.

Permeable Treatment Wall. A pilot-scale per-
meable treatment wall (PTW) was constructedin
1999inthesand and gravel unit withintheeastern
lobe of the north plateau plume to test this pas-
sive, in-situ remediationtechnology. ThePTW is
atrenchthat isbackfilled with clinoptilolite, ame-
dium selected for its ability to adsorb strontium-90
ionsfrom groundwater. Continued monitoringin-
dicatesthat strontium-90 concentrations arelower
inwelswithinthe PTW, indicating that strontium-
90 is being removed from the water that passes
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through the wall. However, the plume has since
encircled and migrated past the PTW test area.
The complex geology that existsin the vicinity of
thepilot PTW isbelieved to affect the performance
of thewall, and the wall itself may be affecting
the pattern of groundwater flow inthe plume area.
Sufficient data have been obtained to determine
the effectiveness of the PTW technology.

Northeast Swamp Drainage M onitoring. Rou-
tineradiological sampling continued during 2006 at
surfacewater location WNSWAMP (A ppendix C-
4"™), While gross betaand strontium-90 concentra-
tions continued to fluctuate due to seasonal effects,
the annudized average exceeded the DOE DCG
during all of CY 2006 (Fig. 4-10). Themain source
of the elevated strontium-90 is groundwater from
the north plateau plume seeping into a ditch up-
stream of WNSWAMP. (See Figure 4-3 in this
Chapter and FigureA-2 inAppendix A.) An esti-
mated 48 milliongal (180 millionL) of water flowed
throughthismonitoring paint during 2006.

The annudized average concentration of stron-
tium-90 in surface water at sampling location
WNSWAMP (onthe WV DP premises) remained
elevated with respect to background. Even so,
monitoring downstream at thefirst point of public
access in Cattaraugus Creek, Felton Bridge (lo-
cation code WFFEL BR), continued to show gross
beta concentrationsthat wereonly slightly higher
than those at the Cattaraugus Creek background
locationat Bigelow Bridge (WFBIGBR). (Seedso
“Northeast Swamp and North Swamp Drainage”
in Chapter 2.)

North Plateau Char acterization. Inlate 2006,
the DOE submitted to the New York State De-
partment of Environmental Conservation adraft
“Sampling and Anaysis Plan for Characterization
of the North Plateau Plume Area’ and a draft
“Sampling Plan for Background Subsurface Soil
Dataonthe North Plateau.” These plans propose
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additional sampling to further characterize and
eva uate the north plateau strontium-90 plume area.

Evaluation of Near-Term and Long-Term
PlumeM anagement Activities. Alternativesfor
management of theplumeare currently being evau-
ated. Groundwater monitoring dataarebeing used
to evaluatethe current conditions of the plumeand
tomodel thefuture plume configuration under dif-
fering near-term and long-term scenarios.

Near-term grategies arefocused onwaysto reduce
migration of the downgradient leading edges of the
plume, thereby minimizing expansionbeyonditscur-
rent mapped limitsand migrationinto downgradient
surface water and seepage points. The proposed
management strategies may indludeimplementation
of permeablereactive barrier technology, hydraulic
barrierssuch asaninterceptor trench, groundwater
extractionwdls, or acombination of thesetechnolo-
giesinvarious configurations. Theimplementation
of the near-term plume management Strategy isin-
tegral tothe Enhanced Interim End State objective
fortheWV DR, to manage and minimize off-site corn-
tamination whilethe WV DP Environmental Impact
Statement (EIS) isfindized.

Long-term strategies are those that will include
the entire plume, with the objective of long-term
management and/or remediation. The objectiveis
to contain the plumewithin its current boundaries
so that it can be effectively removed and/or al-
lowed to decay in-place within the WV DP pre-
mises. These strategieswill beintegrated with the
near-term plume management options and will be
evaluatedintheWVDPEIS.

collect groundwater that may be contaminated with
a mixture of n-dodecane and TBP. (See aso
“Nudear Regulatory Commission-Licensed Dis-
posal Area [NDA] Interceptor Trench and Pre-
treatment System” in Chapter 1.) Monitoring
resultsin 2006 indicated no n-dodecaneor TBPin
groundwater near the NDA. Groundwater eleva:
tions are monitored quarterly in and around the
trenchto ensurethat aninward gradient ismain-
tained, thereby minimizing outward migration of
potentially contaminated groundwater.

WNNDATR and Well 909. Gross beta and tri-
tium concentrationsin groundwater from sampling
location WNNDATR, asump at the lowest point
of the interceptor trench, and from well 909,
downgradient of WNNDATR (Fig. A-8inAppen
dix A), continued to be elevated with respect to
background monitoring locations onthe south pla-
teau. WNNDATR contained the highest tritium
concentrationsreported of the WV DPregulatory
compliance groundwater monitoring locations (see
Table4-4). Concentrationswere still well below
the DOE DCG for tritium.

During 2006, tritium concentrations at
WNNDATR were similar to those in 2005, but
overall have decreased since 1994. In contrast,
gross beta concentrations have increased with
time, with even steeper increases observed dur-
ing 2005 and 2006. Residual activity from histori-
cal site operations in the NDA is the presumed
source of this gross beta activity. Currently,
groundwater passing throughthe NDA iscollected
at WNNDATR andistransferred tothe low-level
waste treatment facility for processing. Interim
measures are being planned for the NDA to curb

the migration of groundwater at the NDA.

Monitoring on the South
Plateau: Weathered Lavery
Till and the NDA

In 1990, atrench system was constructed along
the northeast and northwest sides of the NDA to

Radiological indicator results at well 909 showed
increasing gross beta and tritium concentrations
until 1999, when concentrations of both declined.
Vaues have stabilized over the last few years.
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Residual soil contamination near well 909 is
thought to be the source of the grass beta activity.

In 2006, methodsfor reducing infiltration of water
into the NDA were considered by the DOE. As
of early 2007, plans are underway for placing a
geomembrane cap onthe NDA, buildingaslurry
wall upgradient of theNDA, aswell as construct-
ing asystem for diverting groundwater and sur-
face water away from the NDA. (See the
“NRC-Licensed Disposal Area[NDA]” section

inthe" Environmental Compliance Summary.”)

Additional Monitoring and
| nvestigations

Resultsof Radioisotopic Sampling. Groundwa:
ter samplesfor radioisotopic anadyses are collected
regularly from selected monitoring pointsinthe sand
and gravel unit and thewegthered Lavery till (Table
E-11). Strontium-90 concentrations were found
tobeeevated inmonitoring wellsin the north pla-
teau plumearea, asdiscussed earlier inthischap-
ter, and dsodowngradient of the NDA on the south
plateau. Concentrations of other radioisotopic
anaytesremained smilar to previoushistorical re-
sults. M ost analyses found no detectable concen-

trations of the other radionuclides.

Historical monitoring and special investigations
have detected carbon-14, technetium-99, and io-
dine-129 at afew locations. Oneor more of these
isotopes have been detected in the sand and gravel
unit at wells within the gross beta plume (wells
408, 501, and 502), downgradient of former la-
goon 1 (wells111 and 8605) or in the weathered
Laverytill downgradient of the NDA (well 909).

When detected, the nuclides were found at low
percentages of their DCGs and they accounted
for only asmall portion of the gross beta concen-
trations. Frequent gross betamonitoring provides
sufficient surveillanceto identify trendsin major
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gross beta constituents. Periodic radioisotopic
analyses are effective in tracking those nuclides
that contribute only asmall fraction of the gross
betaactivity.

North Plateau Groundwater Quality Early
War ning M onitoring. Early-warning monitoring
of water recovered by the NPGRS s performed
because this water is ultimately discharged off-
siteviathe New York State Pollutant Discharge
Elimination System (SPDES)-permitted outfall 001.
Semiannual monitoring resultsfrom well 502, lo-
cated directly upgradient of the NPGRS, can be
used to identify metals concentrationsin ground-
water that may affect compliance with the
SPDES-permitted effluent limits. Results of sam-
pling for metalsat well 502 can befoundin Tables
E-7"and E-10%.

I nvestigation of Chromium and Nickel inthe
Sand and Gravel Unit and Evaluation of Cor-
rosion in Groundwater Monitoring Wells. A
1997 and 1998 study of the effect of modifying
sampling equipment and methodology on concen-
trations of chromium and nickel in groundwater
samples from the sand and gravel unit noted that
such modifications produced decreases in these
concentrations. Thisfinding supported the hypoth-
esis(whichisdocumentedinthetechnicd litera
ture) that elevated concentrations were not
representative of actual groundwater conditions,
but were caused by release of metals from sub-
surface corrosion of stainless-steel well materials
(WVNSCO and Dames & Moore, June1998).

Toensurethat the integrity of themonitoring wells
is maintained, and to ensure that high-quality
samples representative of actual groundwater
conditions are collected, wellsare periodically in-
spected for corrosion. Approximately three-
fourths of the stainless-steel wellsmonitoring the
sand and gravel unit were internally inspected for
corrosionduring 2001. Atthat time, wellswith cor-
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rosion were cleaned and reinspected to verify that
corrosion had been removed. Wells suspected of
containing corrosion will beinspected in 2007.

Fuel Receiving and Storage (FRS) Pool Wa-
ter Infiltration. During mid-2005, water was
found trickling into theempty FRS pool during a
quarterly inspection. Thewater had accumulated
to approximately four to six inches. Thewater is
directed by aslopein thefloor to the deeper stain-
less-sted-lined cask unloading pool (CUP). Ana-
Iytical datafor the FRS CUP water indicate that
groundwater seepage is the source of the water.
During periodsof high precipitation or snow melt,
dlight seepage has entered along the south wall.
The elevated cesium-137 concentrations are be-
lievedtobefrom residuasthat adhered tothe FRS
walswhenthe pool wasfull. Groundwater seep-
inginto the pool isthought to have dissolved some
of the cesium. Since the water does not pose op-
erational or safety concerns, it has beenleftinthe
CUPunder routine monitoring. Currently, thewa:
ter level inthe CUP ismeasured by facility opera-
torsdally.

Off-Site Groundwater Monitoring. Groundwa-
ter is used as a potable water supply at off-site
private residences near the WV DP. Groundwa-
ter samples are collected routinely from nine off-
site residential supply wells that represent the
closest unrestricted use of groundwater near the
Project. Wells arelocated within 4.3 miles (7 ki-
lometers[km]) of thefacility. One additiona well,
located 18 miles (29 km) south of the site, is used
for background purposes. Noneof thewelIsdraw
from groundwater unitsthat underly thesite. Ad-
ditiona informationisprovided in“ Drinking Wa:
ter Monitoring” in Chapter 2.
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Figure 4-4. Average Annual Gross Beta Concentrations
at Locations Closer to the Source of the North Plateau Plume
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Figure 4-5. Average Annual Gross Beta Concentrations

at Locations Closer to the Leading Edges of the North Plateau Plume
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Figure 4-6. Average Annual Gross Beta Concentrations at Locations
Near Former Lagoon 1
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Figure 4-7. Average Annual Tritium Concentrations at Selected Locations
in the Sand and Gravel Unit
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Figure 4-9. Concentrations of Tributyl Phosphate at Selected Locations
in the Sand and Gravel Unit
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Figure 4-10. Annualized Average Strontium-90 Concentrations at WNSWAMP

Note: DCGs are used as an evaluation tool for results from on-site locations as part of the routine
environmental monitoring program. However, DOE DCGs are applicable only at locations where
members of the public could be exposed to water containing contaminants, that is, locations outside
of the site boundary.
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