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ABSTRACT

In this study, we applied DRASTIC and SINTACS models for the assessment of groundwater vulnerability to Buyeo-eup area
in Buyeo-gun, Chungcheongnam-do, Korea. Currently, DRASTIC model is a main tool for the assessment of groundwater
vulnerability, which has been widely applied for the multiple purposes related to local developments, construction projects,
groundwater investigations, etc. since 1980s. Because DRASTIC model has been the sole tool used for the domestic
environment, there has been doubt about the degree of reliability of the model, and a benchmark model has been sought by
the many practitioners. The objective of this study is to check the applicability of SINTACS model to domestic environment,
which is the first attempt in Korea as far as authors understand. The comparative results show that the DRASTIC assessment
underestimates groundwater vulnerability of the aquifers composed of fractured bedrocks while that from the SINTACS
model is relatively higher. Through this study, it is expected that SINTACS model serves as a reasonable alternative of
DRASTIC model where the subsurface is composed of more than two different media such as fractured rocks and alluvium.
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Table 1. Vulnerability degrees of DRASTIC index (Aller et al., 1987)

Feature General Weight |Agricultural Weight
Depth to Water 5 5

Impact of the Vadose Zone
Hydraulic Conductivity

Net Recharge 4 4
Aquifer Media 3 3
Soil Media 2 5
Topography 1 3
5 4

3 2
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Table 2. Strings of multiplier weights given for SINTACS assessment (Civita and De Maio, 2004)

Parameter Normal I. Severe L. Seepage Karst Fissured Nitrates
S (Depth to Water) 5 5 4 2 3 5
I (Net Recharge) 4 5 4 5 3 5
N (Impact of the Vadose Zone) 5 4 4 1 3 4
T (Soil Media) 3 5 2 3 4 5
A (Aquifer Media) 3 3 5 5 4 2
C (Hydraulic Conductivity) 3 2 5 5 5 2
S (Topography) 3 2 2 5 4 3
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Fig. 1. Location of study area.
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Fig. 2. Rating maps of DRASTIC in the study area (a: depth to water based on groundwater modeling, b: net recharge, c: aquifer media, d:
soil media, e: topography, f: impact of the vadose zone, g: hydraulic conductivity).
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Fig. 3. Rating maps of SINTACS in the study area (a: depth to water using groundwater modeling, b: net recharge, c¢: aquifer media, d: soil
media, e: topography, f: impact of the vadose zone, g: hydraulic conductivity, h: weight scheme).
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Table 3. The vulnerability class identified from DRASTIC and

SINTACS
Vulnerability class DRASTIC(%) SINTACS(%)
1 0.75 1.77
Low
2 26.58 9.29
. 3 13.45 41.02
High
4 59.23 47.92
(b)
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