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I ntroduction

The Battelle Memorial I nstitute (BM1) West Jefferson Facility islocated just south
of Interstate 70, 15 mileswest of Columbus, Ohio (Figure 1). At thelocation BM|
owns several hundreds of acres of land adjacent to and on the west side of Big
Darby Creek. Inthepast the West Jefferson North Facility (labeled Jefferson North
on Figure 1) housed resear ch involving radioactive materials. Thisfocused
groundwater study has been designed to deter mine whether any potential
contamination of groundwater caused by theresear ch activities conducted in the
North Facility could potentially migrate across the Battelle property boundaries.
Additionally, wellswill be drilled within thefenced-in areain order further study
thewater quality and hydrostratigraphy.
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Figure 1. Property owned by Battelle near West Jefferson is shaded.



Hydrogeological Background

In summary, from land surface downward there are 6 unconsolidated
hydrostratigraphic units above the bedrock: 1) the near-surface water tabletill unit
(containing the water table), 2) the 885 sand layer, 3) densetill, 4) the 855 sand
layer, 5) densetill, and 6) the basal sand. Thebasal sand directly overliesthe
limestone bedrock and isin hydraulic communication with that regional aquifer.
Lateral groundwater flow occursin hydrostratigraphic unit numbers 1, 2, 4, and 6,
aswell astheregional aquifer. Figure 2 identifiesthelocation of the stratigraphic
cross-section presented in Figure 3. The cross-section shows therelationship of the
layersat the North Facility.
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Figure 2. Detailed topographic map of the North Facility prepared prior to
damming Silver Creek and location of cross-section A-A’.
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Figure 3. Stratigraphic cross-section from A to A'.

I n 2002-2003 thr ee monitoring wellswere constructed in each of the three sand
layer s above the bedr ock, the 885 sand, the 855 sand and the basal sand. The
purpose was to triangulate the water level measurementsin order to determinethe
direction of lateral groundwater flow in the units. All of thewellsin that study were
constructed within the fenced in area and well spacing for triangulations was on the
order of 400-600 feet (Figure 4). Thewater level data were collected from all wells
over a period of one day during each measurement event. Thetimeinterval
between measurement eventsvaried from one month to daily over the period,
August 2002 to May 2003. M easurementstaken over that period indicated that
lateral groundwater flow in the 885 sand layer was toward the west-northwest, that
flow in the 855 sand layer wastoward the northwest, and that flow in the basal sand
wastoward the northeast. Please notethat the wells completed in the 3 layerswere
not installed in clustersin the previous study in order to maximize the cover age of
the stratigraphic data. Deter mination of the continuity of the layerswas a goal of
the earlier work.



Explanation

Basal #1-FY03 ) B885-Sand Well

D 855-Sand Well
A Basal #2-FY03
22\

7 "N () Basal Sand Monitoring Well

855-Sand Triangulation

885-Sand Triangulation

— — Basal Sand Triangulation

er!
<

/‘ %
\Basal #3-FY03
0] \
\ N
: f

Battelle Lake Scale in Feet
ey —
0 100 200

WATER LEVELS 1-24-02.CDR

Figure 4. Locations of previouswells (2002/3) completed in the three transmissive
layers.



Groundwater Flow

Thewater table under thefacility exists at about 5 feet below land surface and
groundwater movement through the near-surface, dense till occurs by gravity
drainageto the nearby laketo the south and lowlandstoward the east. Thishas
been documented for several yearsthrough water level measurementstaken during
surveillance monitoring (Figure5).
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Figure5. Groundwater flow directions at the water table.

A deeper drilling program wasiinitiated in 2002 that identified three thin sand
layersin the 100-180 feet of till under the facility. Theflow systemsin thethree
sands below unit #1 behave differently. Groundwater flow directionswithin the 3
sand/silt layers are shown on Figure 6
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Figure 6. Groundwater directionsin the 885 Sand, 855 Sand and 805 Sand under

the North Facility.

Based on the elevation of the bottom of Silver Creek Valley and flow directionsit is
likely that the lake is hydraulically connected to both the 885 and 855 sands. The
higher hydraulic head (~889-890 feet in elevation during 2002-2003) in the lake
regulatesthe groundwater flow in the 885 and 855 sand layers away from it, toward

the north and northwestern directions. Asaresult, groundwater

flow in thesetwo

layer s does not appear to be moving toward and discharging in natural discharge
locationsin thevalley. Prior to dammingthevalley and filling thelakeit’slikely
that both the 885 and 855 sands dischar ged as seeps along the former northern slope
of the valley that now containsthe lake. Seepswereidentified on topographic maps

and through interviewswith retired employeesin 2002.

Nowadays, based on the 2002/3 water level measur ementsin the 885 sand layer,
shallow groundwater appearsto be flowingin awest to northwest direction. This
unit iscomplicated by the fact that water level measurements appear to be hybrids
with thewater levelsin the water table unit above. Over the yearsthe shallower
wellsfrom the water quality monitoring well network indicate a natural
groundwater flow system onsite, since they monitor groundwater at the water table
(approximately 5 feet below land surface). That is, groundwater levels are highest

near the center of thefacility wherethe ground surface elevation

isthe highest and




the water table becomeslower southward toward the lake and eastward toward Big
Darby Creek. Asaresult, the 885 sand layer and shallow (water table) groundwater
flow system is complicated by the presence of the lake, but the flow system isvery
local. Groundwater from the shallow groundwater flow system likely dischargeson
Battelle property. It would dischargeinto thelaketoward the south and as seeps
toward the east.

Based on the flow direction estimated from water levels measurements madein
onsite wellsthe groundwater discharge location for the 855 sand layer appearsto be
northward of the facility, however, that area encompassesflat till plain. A potential
dischargelocation in the area would be the Big Darby Creek Valley toward the
northeast wherethetill plain has been dissected.

Groundwater in the basal sand flowstoward the Big Darby Creek Valley. The
valley isaregional discharge areafor groundwater flow. However, the depth of the
basal sand logged in the 3 onsite wellswas highly variable. The depth of the basal
sand under the valley floor islikely variable, aswell.



L ocations of “ Discharge Area” Monitoring Well Clusters

The purpose of installing additional monitoring wells at thistime isto deter mine
whether contaminated groundwater is present near the property boundariesin the
885, 855 and basal sand layers. Thearea under consideration is between the North
Facility and Big Dar by Creek.

The Big Darby Creek valley isboth aregional and local discharge location for
groundwater. Thearea around the North Facility isfairly flat and the Big Dar by
Creek and itstributaries are by far the dominant topographic featuresin the area.
Even with thelocal modification of the flow system caused by the Lakethe
groundwater in the 3 sand layerswould ultimately dischargeto the Big Dar by
Creek valley.

Waell cluster locations wer e selected using the following criteria.
Thewellswill belocated:

on Battelle property

closeto the Big Darby Creek valley

wherethe sand layers ar e present

down-gradient of the North Facility

with reasonable spacing between them given the flow system

within a reasonable distance toward the northeast in order to allow
groundwater flowing locally toward the north [because of the presence of the
Lake] to divert eastward toward the Big Darby valley

Sk wdE

Tentative monitoring well locations are shown in Figure 7.
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Figure 7. Tentative locations of “ discharge area”
monitoring well clusters.

At each drilling location the basal sand well will be drilled first so that the 885 and
855 sand depths can be identified during logging. If either or both of the shallower
sand are present those wellswill be installed near by the basal sand well without
logging or sampling during drilling. Each well will be screened in only one sand
layer and when morethan one unit ispresent at adrilling location wellswill be
completed in clustersof 2 or 3 (if all 3 layersare present).
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L ocations of “ Source Area” Monitoring Well Clusters

In addition to the six clusters planned for the groundwater discharge areatoward
the east, three clusters are planned within thefenced-in area. These clusterswill be
positioned near to the North Pumping Well and potential former sour ces of
contamination with highest gross beta readingsidentified in the 805/855/and 885
layer s during the 2002-2003 site groundwater flow studies. Thetentative locations

are shown of Figure8.

Figure 8. Tentative locations of “ source area”
monitoring well clusters.
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