Chapter 4

GROUNDWATER
PROTECTION
PROGRAM

Groundwater Monitoring
Program Overview

Groundwater monitoring a theWest Valley Dem-
onstration Project (WV DP or Project) complies
with all applicable state and federal regulations
and mesetstherequirements of United States (U.S.)
Department of Energy (DOE) Order 450.1. Data
obtained from the program enables site managers
to determine baseline groundwater conditions, fa-
cilitates early detection of existing and potential
groundwater contamination sources, provides sur-
veillance of these sources, and providesinforma-
tion for decision-making.

The“WVDP Groundwater Protection Manage-
ment Program Plan” documentsthe 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, current groundwater sampling
agenda, and compliance with long-term monitor-
ing requirements as identified in the Resource Con-
servation 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. No public water supplies
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aredrawn from groundwater downgradient of the
site or from downstream Cattaraugus Creek.
Upgradient of the site, groundwater is used for
drinking water 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 emptiesinto Lake Erie
about 27 miles (43 kilometers) southwest of Buf-
fao. Buttermilk Creek, atributary of Cattaraugus
Creek, drains most of the WNYNSC and all of
the WVDP,

The WV DP lieswithinthewatershed of Frank’s
Creek, atributary of Buttermilk Creek, whichflows
along the eastern and southern boundaries of the
WVDP. Quarry Creek, a tributary of Frank’s
Creek, flows aong the northern boundary of the
WVDP (Fig.A-1). Erdman Brook, another tribu-
tary of Frank’s Creek, bisectsthe WVDPinto a
north and south plateau. The main plant, waste
tanks, and lagoons are located on the north pla-
teau. Thedrum cell, the U.S. Nuclear Regulatory
Commission (NRC)-Licensed Disposal Area
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Chapter 4. Groundwater Protection Program

(NDA), andtheNew York State-Licensed Disposd
Area(SDA) arelocated on the south plateau.

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 shales and siltstones (Rickard, 1975).

The glacial sedimentsoverlying thebedrock con-
sist of asequence of three glacial tills of Lavery,
Kent, and possibly Olean age. Thetills are 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

The sediments above the Kent till —the Kent re-
cessiond sequence, theLaverytill, theintra-Lavery
till-sand, and the alluvial sand and gravel — are
generally regarded as containing all of thepoten-
tial routes for contaminant migration from the
Project viagroundwater. (Figs. 4-1 and 4-2 show
the relative locations of these sediments on the
north and south plateaus.) The Laverytill, the Kent
recessiona sequence, and the Kent till are com-
mon to both the north and south plateaus. Thebot-
tommost layer, theKenttill, isless permeablethan
the other gedlogical units and does not provide a
pathway for contaminant movement from the
WV DP; therefore, itisnot discussed here.

Kent Recessional Sequence. The Kent reces-
sional sequence consists of afine-grained lacus-
trineunit of interbedded clay and silty clay layers
locally overlain by coarse-grained sandsand grav-
els. These depositsunderliethe Lavery till beneath
most of the site, pinching out a ong the southwest-
ernmargin of thesitewhere thewalls of the east-
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ward-sloping bedrock valley intersect the se-
quence.

Groundwater flow in the Kent recessiona se-
quenceis predominantly to thenortheast, discharg-
ing to Buttermilk Creek. Mean hydraulic
conductivity is 2E-01 feet (ft)/day (8E-05 centi-
meters|cm]/second [sec]) or 2.6 inches/day, based
on recent testing. Recharge comesfrom theover-
lying Lavery till and inflow from the bedrock to
the southwest.

Lavery Till. The Lavery till is predominantly an
olive-gray, sty clay glacid till with scattered lenses
of siltand sand. It underliesboth the north and south
plateaus and rangesup to 130 ft (40 meters[m]) in
thickness benesth the active areas of thesite, dightly
increas ng northesstward toward Buttermilk Creek
and the center of the bedrock valley.

Groundwater flow inthe unwesathered Lavery till
is predominantly vertically downward at arela
tively slow rate. Mean hydraulic conductivity is
1E-04 ft/day (3.5E-08 cm/sec) or 0.001 inches/
day, based on recent testing.

Onthe south plateau, theupper zone of the Lavery
till isexposed at the ground surface and isweath-
ered and fractured to adepth of 3to 16 ft (0.9to
4.9 m). This layer, referred to as the weathered
Lavery till, is unique to the south plateau. The
wesgthered Lavery till hasbeen oxidized toabrown
color and contains numerous desiccation cracks
and root tubes.

Groundwater flow inthe weathered till has both
horizontal and vertical components. Thisenables
groundwater to move lateraly across the south
plateau before moving downward into the un-
weathered Lavery till or discharging to nearby in-
cised stream channels. Mean hydraulic
conductivity is 5E-02 ft/day (2E-05 crm/sec) or 0.6
inches/day, based on recent testing. The highest
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Chapter 4. Groundwater Protection Program

conductivities are associated with densefracture
zonesfound withinthe upper 7 ft (2 m) of theunit.

On the north plateau, the weathered till layer is
much thinner or nonexistent and the unweathered
Laverytill isdirectly overlainby thesand and gravel
unit.

Sand and Grave and Till-Sand Units. Thesand
and gravel unit and the Lavery till-sand areunique
to the north plateau. Thesand and gravel unitisa
silty sand and gravel layer composed of younger
Holocenealuvial depositsthat overlieolder Pleis-
tocene-age glaciofluvial deposits. Together these
two layersrange up to 41 ft (12.5 m) in thickness
near the center of the plateau and pinch out along
the northern, eastern, and southern edges of the
plateau, where they have been truncated by down-
ward erosion of stream channelsor depositional
processes.

Groundwater inthisunit generaly flows northeast-
ward across the plateau toward Frank’s Creek.
Groundwater near the northwestern and south-
eastern margins of the sand and gravel layer also
flowsradially outward toward Quarry Creek and
Erdman Brook, respectively. There is minimal
groundwater flow downward into the underlying
Laverytill. Mean hydraulic conductivity is 16.4 ft/
day (6E-03 cm/sec) or 200 inches/day, based on
hydraulic conductivity field testing performed dur-
ing thelast five years.

Within the unweathered Lavery till on the north
plateau is another unit, the Lavery till-sand. This
thin, sandy unit of limited areal extent and vari-
ablethicknessisfound primarily beneath the south-
eastern portion of the north plateau. Groundwater
flowsthrough thisunit inan east-southeast direc-
tion toward Erdman Brook, and surface seepage
locations from the unit into Erdman Brook have
not been observed. Mean hydraulic conductivity
is 3.8 ft/day (1E-03 cm/sec) or 46 inches/day,
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based on hydraulic conductivity field testing per-
formed during the last five years.

Hydrologic conditions of the site are more fully
described in“ Environmental Information Docu-
ment, Volume I11: Hydrology, Part 4” (West Val-
ley Nuclear Services Co. [WVNSCOQ], March
1996) and inthe* RCRA Fecility Investigation Re-
port Vol. 1: Introduction and General Site Over-
view” (WVNSCO and Dames & Moore, July
1997).

Routine Groundwater
Monitoring Program

Groundwater is routindy monitored in the five
hydrogeologic units previoudly described: the sand
and gravel, thewesthered Laverytill, theunwesth-
ered Laverytill, the Lavery till-sand, and the K ent
recessional sequence. In 2005, atotal of 69 on-site
groundwater monitoring locationswere sampled.
Theselocationsincluded 63 monitoring wellsand
well points, five groundwater seepage points, and
one sump/manhole. Tables4-1 and 4-2 providea
2005 groundwater monitoring overview by geo-
graphic areaand by monitoring purpose.

Monitoring Well Networ k. The mgjority of the
routine groundwater monitoring wellswereorigi-
naly installed to monitor one (or more) solid waste
management unit (SWMU) on the WVDP pre-
mises. (See“RCRA §3008(h) Administrative Or-
der on Consent” [the Consent Order] in the
“Environmental Compliance Summary.”) Because
many SWM Usare contiguous or so close together
asto maketheir separate monitoring impractical,
most SWMU s have been grouped into large units
called super SWMUs(SSWMUSs). Theterm“su-
per SWMU” isuniquetothe WV DP and is not an
official regulatory term. Table 4-3 describes the
SSWMUs and their constituent SWMUs on site.
Figures A-9 and A-10 in Appendix A show the
locations of 11 of the WV DP SSWMUs.
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Routine Groundwater Monitoring Program

Table 4-1
Groundwater Monitoring Overview by Geographic Area:
Monitoring Year 2005

Total North South Off-site
NUMBER OF... WVDP Plateau Plateau Residential
M onitoring Points Sampled - Analytical® 70 54 15 1
Monitoring Points - Water Elevations Only 55 39 16 0
Monitoring Events 5 4 4 1
Analyses 1,247 1,080 159 8
Results 10,767 9,546 1,203 18
Percent of Nondetectable Results 86% 87% 85% 56%
Water Elevation M easurements 464 340 124 0

@ Total number includes 69 on-site monitoring points and 1 off-site monitoring point.

Table 4-2
Groundwater Monitoring Overview by Monitoring Purpose:
Monitoring Year 2005

NUMBER OF. . Regulatory/ Envi ro_nmental
Waste M anagement Surveillance
M onitoring Points Sampled - Analytical® 34 36
Monitoring Points - Water Elevations Only 0 55
Monitoring Events 4 5
Analyses 619 619
Results 5,490 5,277
Percent of Nondetectable Results 86% 87%
Water Elevation M easurements 128 336
Ranges of Results For Positive Detections For
Organic Compounds (ng/L)
1,1-Dichloroethane 7.0-11 NA
1,2-Dichloroethylene (total) 22-30 NA
Tributyl phosphate 2.0-360° NA
M aximum Concentrations For
Radiological Parameters (uCi/mL)
Gross Beta 2.04E-04 1.16E-04
Strontium-90 8.79E-05 5.23E-05
Tritium 5.32E-06 5.01E-05

NA - Not applicable

3 Total number includes 69 on-site points and 1 off-site point.

b This value was the hightest of four analytical results reported at well WNW8605 during the third quarter of 2005;

the value cal culated and reported for well WNWB8605 in Table E-9®is an average of all four results.
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Table 4-3
WVDP RCRA SSWMUs and Constituent SWMUs

SSWMU CONSTITUENT SWMUs

Former Lagoon 1
LLWTF Lagoons

SSWMU #1 — Low-Levd Waste Trestment Facilities (LLWTF) LLWTF Building
I nterceptors
Neutrdization Pit
Sludge Ponds
Solvent Dike
Equdization Mixing Basin
Paper Incinerator
LWTS

SSWMU #3 —Liquid Waste Treatment System (LWTS) Cement Solidification System
Main Process Building (specific areas)
Vitrification Facility

SSWMU #4 — High-Level Waste (HLW) Storage and Processing | Vitrification Test Tanks

SSWMU #2 — Miscellaneous Small Units

Area HLW Tanks

Supernatant Treatment System
SSWMU #5 — Maintenance Shop Leach Fied Maintenance Shop Leach Fied

Lag Storage Additions 1, 2, 3, 4
SSWMU #6 — Low-Leve Waste Storage Area Hardstands (old and new)

Lag Storage

SSWMU #7 — Chemica Process Cell (CPC) Waste Storage Area | CPC Waste Storage Area

Former Construction and Demalition Debris
Landfill
NDA
SSWMU #9 — NRC-Licensed Disposal Area (NDA) Container Storage Area
Trench Interceptor Project

SSWMU #8 — Construction and Demolition Debris Landfill

SSWMU #10 — Integrated Radwaste Treatment System (IRTS) Drum

Call IRTS Drum Cell

OTHER SSWMUs

The SDA is acdosed radioactive waste landfill that
is contiguous with the Project premisesand is
owned and managed by the New York State Energy
Research and Devd opment Authority (NY SERDA).
For more information, see the NY SERDA website at
WWw.nyserda.org.

SSWMU #11 —New York Sate-Licensed Disposal Area (SDA)
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Routine Groundwater Monitoring Program

Table E-1®lists the wells in the network, sorted
by the geologic unit monitored, and the analytes
measured in 2005. Notethat monitoring of certain
wells, marked by an asterisk, are specifiedin RFI
reports prepared in accordance with the Consent
Order for the WV DP.

Groundwater Elevation Monitoring. In addi-
tionto analytical samples, potentiometric (water
level) measurements are collected fromwellslisted
in Table E-1* in conjunction with the quarterly
analytical sampling schedule (Appendix E™).
Groundwater elevation dataare used to produce
groundwater contour maps, which delineate flow
directionsand gradients. Long-term trend graphs
are used toillustrate changes to the groundwater
system, such as seasonal fluctuations. In 2005,
water levelswere routinely measured at 44 loca-
tionsin addition to those that were sampled. (See
FiguresA-8 throughA-10inAppendix A.)

Surface water elevation measurements are also
collected at 11 locations onthe north plateau where
the water table in the sand and gravel unit inter-
sects the ground surface in the form of standing
water. These measurements are correlated with
groundwater elevation measurements taken at
nearby monitoring wells, and areused tohelp de-
fine groundwater flow direction and gradientsin
the sand and gravel unit in areas where monitor-
ing 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
€levation measurements—toidentify and promptly
respond to anomaliesin monitoring results. These
levels, reviewed annualy, are based onregulatory
limits, detection limits, or statistically derived va-
ues.
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Groundwater Monitoring Program Highlights
1982 T hrough 2005. Program content isdictated
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“ Special Groundwater Activities’
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, several groundwater seep monitoring
locations on the northeast edge of the north pla-
teau were added to the monitoring program and
the french drain outfall was deleted for ground-
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Chapter 4. Groundwater Protection Program

water purposes. Five seep locations continue to
be monitored.

* 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.

Results of Routine
Groundwater Monitoring

TablesinAppendix E® contain results of sampling
for radiological and nonradiological analytes
grouped by hydrogeologic unit. Thewellsineach
table are arranged by hydraulic position relative
to other wellswithin the same hydrogeol ogic unit.
Wlsidentified as“UP” refer to either background
wellsor wellsthat are upgradient of other wellsin
the same hydrogeologic unit. Wellsidentified as
“DOWN” aredowngradient of other wellsinthat
unit. In each table, wells are presented from
upgradient tofurthest downgradient. Hydraulic po-
stion providesthebasisfor presenting groundwa-
ter monitoring datainthetablesand figuresinthis
report. Table E-12®liststhe practical quantitation
limits (PQLs) for monitored organic compounds
and metals. The PQL is the lowest level of an
andytethat can be measured within specified lim-
its of precision during routine laboratory opera-
tions (New York State Department of
Environmental Conservation, 1991).

Sand and Gravd Unit on the
North Plateau

Long-Term Trendsof GrossBetaand Tritium
at Selected Groundwater Monitoring L oca-
tions. Figures 4-4 through 4-7 show thetrends of
gross beta and tritium concentrations at selected
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monitoring locations in the sand and gravel unit.
Using a logarithmic scae allows locations with
widely differing concentrationsto be plotted against
average background concentrationson each graph.

GrossBeta. In 2005, 12 wells(104, 105, 111, 116,
408, 501, 502, 801, 8603, 8604, 8605, and 8609)
showed gross beta concentrations that exceeded
the DOE derived concentration guide (DCG) for
strontium-90 (1.0E-06 microcuries/milliliter [ puCi/
mL]). Ten of the preceeding wells are within the
groundwater plume of gross beta activity in the
sand and gravel unit onthe north plateau (Fig. 4-
3). This area continues to be monitored closely.
The source of the plume's activity can be traced
to the soils beneath the southwest corner of the
former process building. Lagoon 1, formerly part
of thelow-level waste treatment facility, hasbeen
identified as a source of the gross beta activity at
theremaining wells, 8605 and 111.

* Figure 4-4 shows gross beta concentrationsin
wells 104, 408, 501, 502, and 8609 (that are some-
what centrally located on the north plateau and
are closer to the plume's suspected source be-
neath the main plant). As in previous years,
samplesfromwell 408 continued to show the high-
et gross betaconcentrations of dl thewelswithin
the north plateau gross beta plume. Except for
short-term seasona variations, gross betaresults
for wells408, 501, and 502 progressively decreased
from 2002 through 2005. Well 104 also showed
dlight decreases since 2003. Well 8609 exhibited
adight increaserelativeto 2004.

* Figure 4-5 shows gross beta concentrationsin
wells 105, 116, 801, 8603, and 8604 (that arelo-
cated further downgradient from the plume' ssus-
pected source and are claser to theleading edges).
WEells 105, 116, and 801 showed slight increases
relaiveto 2004 vaues. Resultsinwells 8603 and
8604 were similar or slightly less than 2004 re-
sults. Well 105 showsthelargest overal increase

Calendar Year 2005



Sand and Gravel Unit on the North Plateau

over the last ten years, athough the rate of in-
crease has decreased significantly.

» Figure 4-6 is a graph of gross beta concentra-
tionsat sand and gravel unit monitoring locations
111 and 8605, located near the eastern edge of
the north plateau adjacent to former lagoon 1.
Gross betaconcentrations at wells 111 and 8605
weredlightly lower in 2005 thanin 2004.

Tritium. Figure4-7 showsthetritium concentra-
tionsinwells 111, 8603, 8604, 8605, and 8609. Tri-
tium concentrationsinwells 111, 8605, and 8609
show slight decreases from 2004 to 2005. Slight
increaseswere noted in wells 8603 and 8604 dur-
ing 2005. However, all welsexhibit anoverall de-
crease from 1996 through 2005. Essentially all
sand and gravel monitoring locations where tri-
tium concentrations have been devated inthe past
now exhibit decreasing trends. Decreasing tritium
concentrations are the result of the radiological
decay and/or dilution of residual tritium activity
associated with previous historicd sitefue repro-
cessing operations. Tritium at many of theseloca
tionsiscurrently daoseto or withinthe background
range.

North Plateau Seeps. Andytica results of sam-
pling for radiological parameters from the sand
and gravel unit seepage monitoring locationswere
compared withresultsfrom GSEEP, aseep moni-
tored since 1991 that has not been affected by the
gross betaplume. (Seep monitoring locationsare
noted on Figs. A-8 and A-9 in Appendix A. See
Table E-2®for sampling results.)

GrossBeta. Radiological monitoring results con-
tinue toindicate that the gross beta groundwater
plume has not migrated to these seepage areas.
With the exception of SP11, gross beta concen-
trations from al seep monitoring locations were
lessthan or similar to GSEEP concentrations dur-
ing 2005. Gross betaconcentrations at SP11 show
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aslightly increasing trend since early 1999 and
somewhat steeper increases during 2001 through
2005. Contamination observed at SP11 isbelieved
to be attributableto re-infiltration of contaminated
water that has surfaced from the strontium-90
groundwater plume upgradient of thislocation. Al-
though somewhat greater than values typically
obtained at GSEEP, itistill well below the stron-
tium-90 DCG (TableK-1%).

Gross Alpha. Gross apha concentrations at all
seep sampling locations were very low — gener-
ally bel ow the associated uncertainty or less than
the detection limit.

Tritium. Tritium concentrations at the seeps re-
mained similar to or less than concentrations at
GSEERP . Tritium concentrationsin the north pla-
teau seeps, including GSEEP, are dightly higher
than levels reported in background wells of the
sand and gravel unit. Concentrations are similar
to those seen in sand and gravel unit wells moni-
toring the lagoon areas of the north plateau, but
arestill far lower thanthe DCG for tritium.

Resultsfor Volatileand Semivolatile Organic
Compounds (VOCsand SVOCs). VOCsand
SVOCswere sampled at specificlocations (wells
8612, 8609, 803, 8605, 111, and seep sampling lo-
cation SP12 [Fig. A-9inAppendix A]) that have
shown historical results above the PQLS. (See
Tables E-8™ and E-9™ for sampling results and
Table E-12%for alist of sampled analytes.) With
the exception of the analytes discussed below,
results are consi stently nondetectable.

Total 1,2-Dichloroethylene (1,2-DCE-t). Positive
detectionsof 1,2-DCE-t werefirst noticed a well
8612 in 1995. Concentrations of 1,2-DCE-t in-
creased from 1995 through 2002, but show anover-
all decrease from 2002 through 2005 (Fig. 4-8).
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1,1-Dichloroethane (1,1-DCA). Concentrations of
1,1-DCA a well 8612 decreased during 1995-19983,
with alower rate of decrease during 1999-2005
(Fig. 4-8). Thecompound was not detected at wells
8609, 803, or groundwater seep SP12 during 2005.

Dichlorodifluoromethane (DCDFMeth).
DCDFMethwasdetected at well 8612 during 2005
at relatively low concentrations near or below the
PQL, but was not detected inwells803, 8609, or
seep monitoring location SP12.

1,1,1-Trichloroethane (1,1,1-TCA). The com-
pound 1,1,1-TCA was detected inwell 8612 dur-
ing 2005 at estimated levels below the PQL, but
was not detected in well 803, 8609, or in seep
monitoring location SP12 (Fig. 4-8).

TheVOCs1,1-DCA, DCDFMeth,and 1,1,1-TCA
are often found in combination with 1,2-DCE-t.
Inwell 8612, each compound first exhibited an
increasing trend that, after several years, wasfol-
lowed by along-term decreasing trend. It is ex-
pected that 1,2-DCE-t will exhibit similar behavior,
as indicated by its generally decreasing trend in
recent years.

Tributyl Phosphate (TBP). Concentrations of
TBP were detected in 2005 groundwater samples
from well 8605, near former lagoon 1, at concen-
trations somewhat lower thanthosein 2004. TBP
also was previoudly detected inwell 111, located
near well 8605, but at |levelsmuchlower thanthose
at well 8605. TBPwas detected at well 111 dur-
ing 2005 at concentrations dightly below the PQL
(Figure4-9).

Ongoing detection of TBP inthislocalized area
may berelated to previoudy detected, positive con-
centrations of iodine-129 and uranium-232inwels
111 and 8605, as noted in previous Annual Site
Environmental Reports. The presence of these
contaminants may reflect residual contamination
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from liquid waste management activities in the
former 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-
sultsor tocomply with the Consent Order. Results
for these additional locations are consistently
nondetectable.

Special Groundwater
Activities

Gross Beta Plume on the North Plateau. El-
evated gross beta activity has been detected in
groundwater from the surficial sand and gravel
unit in areas northeast of the building where
Nuclear Fuel Services, Inc. reprocessed nuclear
fue (Fig. 4-3). In December 1993, elevated gross
beta concentrationswere detected in surfacewa-
ter at former samplinglocation WNDMPNE, lo-
cated near the edge of the north plateau. This
detectioninitiated a subsurface groundwater and
soil investigationin 1994 using aGeoprobe® mo-
bile sampling system to identify the location and
extent of the gross beta plume beneath and down-
gradient of the former processbuilding.

The highest gross beta concentrationsin ground-
water and soil werefound near the southwest cor-
ner of the process building. Strontium-90 and its
daughter product, yttrium-90, wereidentified as
the major isotopic components of this elevated
gross betaactivity (WVNSCO, 1995). Thegross
beta activity in the area of former lagoon 1 is
sourced by the lagoon’s contents when it was
closed. (See the discussion of tributyl phosphate
inthe previous section).

Moreattentionwas givenin 1998 tothecorearea

of the plume, determined to be beneath and im-
mediately downgradient of the former process
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building. The 1998 study noted that, whilethe over-
all distribution of strontium-90 in groundwater
within the plume was similar to 1994, concentra-
tions detected in 1998 samples were generaly
lower thanin 1994 samples, dueto radioactivede-
cay and continuing migration and dispersion of the
plume (WVNSCO, June 1999).

North Plateau Groundwater Recovery Sys-
tem. In 1995, the north plateau groundwater re-
covery system (NPGRS) wasingalled to minimize
theadvance of the gross betaplume. TheNPGRS
is located near the leading edge of the western
|obe of the plumewhere groundwater flows pref-
erentially toward the edge of the plateau, seeps
into a ditch, and flows as surface water toward
monitoring locationWNSWAMP. (See* Northeast
Swamp Drainage Monitoring” inthis chapter.) The
NPGRS consists of three wellsthat extract con-
taminated groundwater, whichisthen treated by
ion exchange to remove strontium-90. Pumping
was halted at one of the three wells beginning in
2003 dueto poor strontium-90 removal efficiency.
Treated water istransferred to the lagoon system
and isultimately discharged to Erdman Brook.

TheNPGRS operated throughout 2005, process-
ing about 4.1 million gallons (ga) (16 millionliters
[L]). The system has recovered and processed
approximately 43 milliongal (163 millionL) since
November 1995.

Permeable Treatment Wall. A pilot-scale per-
meable treatment wall (PTW) was constructedin
1999intheeasternlobe of thenorth plateau plume
totest thispassive, in-situ remediation technology.
The PTW is a trench that is backfilled with
clinoptilolite, amedium selected for its ability to
adsorb strontium-90ionsfrom groundwater. The
PTW extends verticaly downward through the sand
and gravel unit tothetop of theunderlying Lavery
till and is approximately 30 ft long by 10 ft wide
(9mlong by 3mwide).
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Additiond test boringsand monitoringwell installa-
tions were completed in the vicinity of the PTW
during thefal of 2001 to obtainimproved definition
of hydrogeologic conditions. The evaluation con-
cluded that complex hydrogeologic conditionsand
disturbances from the ingtallation are influencing
groundwater flow into and around the pilot PTW.
M onitoring and eval uation of water levelsand ra-
diologica concentrations upgradient, within, and
downgradient of the PTW continued during 2005.

Northeast Swamp Drainage M onitoring. Rou-
tinesurfacewater sampling during 2005 continued
to monitor radioactivity levelsin surface water at
location WNSWAMP(Appendix C-4%). Grossbeta
and strontium-90 concentrations continued to fluc-
tuate due to seasond effects. Annudized average
strontium-90 concentrations wererdatively conss-
tent during thefirst quarter of 2005, followed by
steady increasesthroughthethird quarter, and dight
decreases during the fourth quarter. The annual-
ized average exceeded the DOE DCG during all of
CY 2005 (Fig. 4-10). The main source of the &l-
evated strontium-90 is seepage of groundwater af-
fected by the north plateau plume into a ditch
upstream of WNSWAMP. (See Figures 4-3 and
A-2.) An estimated 36 million galons of water
flowed through thismonitoring point during 2005.

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 (WFFEL BR) continued to show grossbeta
concentrationsthat were only sightly higher than
those at background location WFBIGBR. (See
aso“Northeast Swamp and North Swamp Drain-
age” in Chapter 2.)

South Plateau Weathered Lavery Till Moni-

toring at the NDA. A trench system was previ-
ously constructed along the northeast and
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northwest sides of the NDA to collect groundwa-
ter that may be contaminated with amixture of n-
dodecane and TBP. (See also “Environmental
Program Information, Nuclear Regulatory Com-
mission [NRC]-Licensed Disposal Area[NDA]
Interceptor Trench and Pretreatment System” in
Chapter 1.) Monitoring resultsin 2005 indicated
no n-dodecane or TBP in groundwater near the
NDA. Groundwater eevations are monitored
quarterly in and around the trench to ensure that
an inward gradient is maintained, thereby mini-
mizing outward migration of potentially contami-
nated groundwater.

VWNNDATRand WA 909. Grossbetaand tritium
concentrations in samples from location
WNNDATR, asump at the lowest point of the
interceptor trench, and fromwell 909 (Fig. A-8in
Appendix A), downgradient of WNNDATR, con-
tinued to be elevated with respect to background
monitoring locations on the south plateau. Con-
centrationswere still well below the DCGs.

During 2005, gross betaand tritium concentrations
at WNNDATR weresimilar to those seen during
2004. Overall, gross beta concentrations are
dightly increasing withtime, while tritium concen-
trations have significantly decreased over thelast
ten years.

Radidlogical indicator results at well 909 havehis-
toricaly fluctuated. In general, upward long-term
trendsinboth gross betaand tritium were discern-
ibleuntil 1999, whenboth trends dedined, followed
by relatively consistent results during recent years.
Concentrations of both gross betaand tritium dur-
ing 2005 were similar to those seen during 2004.
Residual soil contamination near well 909 is the
suspected source of elevated gross beta concen-
trations, which are dlightly higher than those at
WNNDATR.
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Additional Monitoring and
| nvestigations

Results of Radioisotopic Sampling. Ground-
water samples for radioisotopic analyses are col-
lected regularly from selected monitoring points
in the sand and gravel unit and the weathered
Lavery till (Table E-11). With the exception of
strontium-90 concentrations from monitoring wells
inthenorth plateau plume areaand downgradient
of theNDA, concentrations of radioisotopic andytes
remained similar to previous historical resultsthat
typically are less than the detection limit and/or
less than the uncertainty. Strontium-90 remained
themgjor contributor to elevated gross betaactiv-
ity inthe north plateau plume and at the NDA, as
indicated by the similarity between strontium-90
trends and gross betatrendsinwells showing €l -
evated gross betaresults.

Historical monitoring resultsand previous specia
investigationshaveidentified dightly devated levels
of carbon-14, technetium-99, and iodine-129 at a
small number of monitoring locations. After ac-
counting for strontium-90, these ather radionuclides
contribute very small percentages to total gross
beta concentrations. Carbon-14 and technetium-
99 have been detected in the sand and gravel unit
at wells within the gross beta plume and
downgradient of former lagoon 1. lodine-129 has
also been detected in the weathered Lavery till
downgradient of the NDA. None of the carbon-
14, technetium-99, or iodine-129 concentrations
have been above DCGs. Ingenerd, frequent gross
betamonitoring provides sufficient trend surveil-
lance to identify any potential changesin radio-
logical concentrations.

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
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Elimination Sysem (SPDES) permitted outfall 001.
Quarterly monitoring resultsfromwell 502, located
directly upgradient of the NPGRS, can beused to
identify metals concentrationsingroundwater that
may affect compliance with the SPDES permit-
ted effluent limits. Results of sampling for metals
at well 502 canbe found in Table 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. This supported the hypothesis
(whichisdocumented inthetechnical literature)
that elevated concentrations were not represen-
tative of actual groundwater conditions, but were
caused by release of metals from subsurface cor-
rosion of gainlessstedl well materias (WVNSCO
and Dames & Moore, June 1998).

To ensure continued monitoring well integrity and
collection of high-quality samplesrepresentative
of actual groundwater conditions, wells are peri-
odically inspected for corrosion. Approximately
three-fourths of the stainless-steel wells monitor-
ing the sand and gravel unit were internally in-
spected for corrosion during 2001. Wellscontaining
corrosion were cleaned and then reinspected to
verify that corrosion had been removed. Wellspre-
viously containing corrosion wereinspected dur-
ing late 2004 and 2005. Cleaning and reinspection
areplanned for 2006.

Fuel Receiving and Storage (FRS) Pool Wa-
ter Infiltration. During mid-2005, water was
found trickling into the empty former FRS pool
during aquarterly inspection. Thewater isdirected
by adopein thefloor to the deeper stainless-steel-
lined cask unloading pool (CUP), where it has
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accumulated to adepth of approximately four to
six inches. Analytical datafor the FRS CUPwa
ter indicate that groundwater is the source of the
water. The strongest evidenceisthe similarity of
strontium-90 concentrations in groundwater and
those of FRS CUP water and the hydraulic set-
ting. Theelevated cesium-137 concentrationinthe
water isnot characteristic of groundwater inthe
vicinity of the FRS. Note that cesium-137 was
not detected in Geoprobe® water samplescollected
just south of the FRS in 1998 and has not been
detected indowngradient wellslocated inthemain
flow path of the north plateau strontium-90 plume.
Therefore, the source of cesium-137 inthe FRS
CUPwater may be residual s associated with the
FRSwalls. Sincethewater does not pose opera-
tional or safety concerns, it was left in the CUP
under routine monitoring. There has been no
measureablewater level change sincelevel mea-
surement capability was established.

Off-Site Groundwater M onitoring. Groundwa-
ter is used as a potable water supply at off-site
private residences near theWVDP. Nineoff-site
residential supply wells, located within 4.3 miles
(7 km) of thefacility, and one background well,
located 18 mi (29 km) south of the site, are rou-
tindy sampled. Additional informationisprovided
in“Overview of Drinking Water Monitoring” in
Chapter 2.
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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
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