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@ Infrastructure proje
depend on reliable
subsurface
characterization.

Information about

groundwater is crucial
to protect resources

and avoid stability
problems.

Development of a

reliable methodology
for spatially mapping
the aquifer properties.
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Fig. 1: a) Testsite Mjélkalanga in the Sut Sweden with profiles and drilling points, b)

—g) laboratory measurements with NMR (b) and SIP (f) as well as field measurements,

h) DCIP, i) MRS, j) HPT & slug tests, k) auger drilling.
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Fig. 2: DCIP results for profile 3
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(a) and profile 1 (b). Top: resistivity p, middle: total chargeability TC, bottom:

hydraulic conductivity K. Respective colour scales to the right.
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Fig. 3: MRS results in Mjolkalanga
for a) profile 1 and b) profile 3.
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Fig. 5: SIP results for different samples,
a) resistivity, b) phase shift and c) cross
plot of K from SIP and measured K

after calibration.
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moderate correlation (Fig- Fig. 6: a) NMR relaxation time

6b) after calibration distribution for different
samples, b) cross plot of K

from NMR and measured K
after calibration.

eability prediction based on induced polarization: Insights from

HPT and slug tests reveal
decreasing K-values with

Test site Mjolkalanga: post glacial sediments, low

anthropogenic noise level

Using DCIP (direct current induced polarisation),

MRS (magnetic resonance sounding), hydraulic
profiling tool (HPT) and slug tests in the field

SIP, NMR and K-measurements in the lab
Calculation of hydraulic conductivity K [m/s] based

on equations

KSIP —

Kyyr = b ¢ TZZML

3.47 107° g1
0-112.41

(Weller et al. 2015)

(Knight et al. 2016)

with ¢”’ = imaginary conductvity [mS/m], 6, = low
frequency conductvity [mS/m], b = 0.654 (after
calibration), @ = porosity, T,,, = relaxation time [s]

depth (Fig. 4)

Variations in laboratory K-
value results (Tab. 1)
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Tab.1 Hydraulic conductivities values based
on laboratory K measurements. CH —
constant head, FH — falling head.
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Fig. 4: HPT (red line) and slug test (green
bars) results for a) profile 1, b) profile 3.
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Fig. 7: K-values from HPT (blue line), SIP measurements (orange line) and slug tests (pink
stars) for all six boreholes; a) for profile 1, b) for profile 3.
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Calculated K-values from spectral analysis of field TDIP

measurements show fair correlation with slug tests and
HPT results for each drilling with some overestimated
values from spectral IP measurements (Fig. 7)
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Discussion & Outlook

K can be calculated from lab IP/NMR parameters within one

e in the lab

oy variation in the volume of sample

, packing, saturation, and laboratory settings
oroaches needed to reliably calculate K from

spectral field TDIP measurements

Borehole measurements planned, including sampling for
laboratory analysis and NMR noise level consideration
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