oood
Journal of Geography
1151 30 416-424 2006

ooooobboogaooon
goooobod

—uoooboboooooog —
OO0 oooo oog®

Electromagnetic Investigation of High-salinity
Groundwater Zones in Coastal Plains
— A Case Study of the Kujukuri Coastal Plain —

Yuji MITSUHATA"

Abstract

0 O Estimating saline water intrusion into aquifers in coastal plains has been becoming an im-
portant subject in terms of site characterization for the geological disposal of radioactive waste.
In addition, delineating the distribution of high-salinity groundwater zones is valuable when us-
ing groundwater for municipal, industrial, and agricultural purposes. Conventionally, the elec-
trical conductivity of groundwater is measured in hydrogeological surveys to estimate salinity
concentration. However, if there are no boreholes available, electrical and electromagnetic explo-
ration methods are employed. In such cases, a qualitative hydrogeological interpretation of esti-
mated electrical resistivity or conductivity distribution is usually made. To simulate the future
transport of salinity, a quantitative estimation of the current salinity distribution is essential. In
this paper, first I review electromagnetic methods and electrical conductivity of formation and
pore water as a function of salinity concentration. Secondly, I introduce a case study of an elec-
tromagnetic investigation in the Kujukuri coastal plain, eastern Japan and evaluate the equiva-
lent NaCl concentration of pore water from formation resistivity values obtained from the elec-
tromagnetic investigation.

Key words[ electrical conductivity, resistivity, electromagnetic method, Archie's formulas, sa-

line groundwater, equivalent NaCl concentration
ooooooooooo, oog, boooo, ooooog, 0ooooo, 0O NaCloOo

00200000000 b0obooobooooon

IDo0oooao
oooooooooboobobo, ooog, oo
goooooo, bi1ooboobo, boooo gbooooooooobob, booooobooo
gooobooboooo, ooobooboobobo ooooooooo,0000,199%%y; 000404,
gbobobooooboooobobobobo 20030 00 0000o0oooooooooooo
goooooooooobooooboobo,oobobon, oo0ooooOo,00000o, 2002

‘000000000000
Y National Institute of Advanced Industrial Science and Technology[J AISTO



Saline—water cone Fresh
water '::)

AL // N

line—water we

St

N
S d
REREEENY

':> \Natef
oy %\Q\\\\\\

0 100000000000000000000000 0000020020

oooocom

Fig. 1 Schematic diagram of saline water intrusion in a coastal unconfined
aquifer modified after Sugio and Jinno, 200201
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Fig. 2 Schematic diagram of the principle of the electromagnetic in-

duction method.

Ip: electric current injected into the transmitter loop, H': pri-
mary magnetic field, p: resistivity of ground, Is: eddy current,
H°: secondary magnetic field, V and I are electromagnetic force
and current induced in the receiver loop, respectively.
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Fig. 3 Location map of EM measurement stations
and surface geology Mitsuhata et al.,
200601
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Fig. 5

Evaluations of formation and pore-water resistivities and equivalent NaCl concentrations as functions of

depth.0 alJ Formation resistivity obtained by TEM compared to pore-water resistivity measured from core
samples taken from borehole BH10 Kiyama and Marui, 199901 S.D. denotes the standard deviations of the es-
timations.0J b0 A comparison of pore-water resistivities obtained from the estimated formation resistivity and
the core samples, and the equivalent NaCl concentrations evaluated from pore-water resistivity obtained from

the TEM result.
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