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Abstract Study Area

Traditionally, aquifer characterization is conducted by extrapolating stratigrapgy
between boreholes and producing a fence diagram. However, the point-sourc
nature of boreholes can produce inaccurate models so a better methodology §

N Well 21 Core Log
Interface between
needed. Ground penetrating radar (GPR) is a geophysical method using eleci@o Upper and Lower
magnetic signals and provides a non-invasive way to image the subsurface. (Qr /]\ Facies
project’s goal is to improve characterization of the aquifer supplying the Eau
Claire municipal well eld by correlating borehole data with GPR pro les to pro u N
duce stratigraphic models at a higher degree of accuracy than traditional met Max depth imaged by GPR
ods. Using a pulseEKKO 100 system, GPR data was collected across a 150 rj§ ghd
two 50 m transects to a depth of 12 m using a frequency of 100 MHz with a O

step size and 1 m antennae separation. The results show two facies represenfn
a migrating sidebar and an expanding oodplain. Borehole data was collectedgo

a depth of 30 m revealing grain size ranging between medium sand to gravel.
Combining these data will ultimately lead to more accurate models than those
produced using only point-source data. This method is e ective in many geolo
IC settings and can provide hydrogeologists with an accurate, cost-e ective wa

&

to characterize aquifers without relying on costly point-source data.

Methods

Our data collection methodology was three-fold: 1) to collect and analyze data
from secondary sources addressing the hydrogeologic aspects of the Eau Cla
municipal well eld (ECMWEF), 2) to collect primary source GPR data on site, &
3) to process the data and assess their viability in characterizing groundwater
ow. 1) Initially we contacted the drilling companies responsible for installing t
high-capacity wells supplying the ECMWF to acquire drill logs from the boringg.
Upon analysis the geologic data for Well log 21 was determined to be the bes
available and so we chose its location as our target area. We were also given g
tour of the ECMWEF and information about the aquifer (e.g. water table depth,
water quality, water removal rates); (Greene, 2014). 2) To begin on site data ¢
lection, we measured a 150 m transect (R1) and two 50 m transects (C1 and
perpendicular to R1 and recorded GPS coordinates at the transects’ endpoints
Using a Topcon laser level and surveying rods we recorded elevation di erenc
every two meters to calibrate our subsurface re ections with the area relief (Ja ReS u ItS

and Bristow, 2003). Using a pulseEKKO 100 GPR system we rst recorded a

common midpoint (CMP) centered at the 75 m mark of the R1 transect to deteq C 1

mine the subsurface velocity; this technigue is necessary to convert our elect N S N C2 S
magnetic wave travel time measurements to depth. Following the CMP surve
data was collected across the R1, C1, and C2 transects using a frequency of

7))

MHz with a 0.5 m step size and 1 m antennae separation (Jol and Bristow, 20 £
We also collected data along the C2 transect at 50 MHz with a 1 m step size : gf,
m antennae separation and at 200 MHz with a 0.10 m step size and 0.5 m anferg —
nae separation to determine the most e ective resolution for imaging re ection o
In the study area (Jol and Bristow, 2003). !
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