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Hydrogeology and Vulnerability of
Groundwater Contamination of a Mountainous Area
~ in Kangwon Province
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We hydrogeologically studied a mountainous area and its vulnerability to groundwater contamination.
. Groundwater flow and recharge occur mainly through a network of fractures in this area.
Transmissivity and storativity obtained from slug, slug interference, and pumping tests range from 3.2X
102 to 20%10”m%min and 1.3x107 to 915><10'4 respectively. The groundwater was contaminated by

livestock activities in the upgradient. The groundwater in the . downgradlent residential area was -
threatened by the upgradient livestock activities.

Key Words : fractured rock aquifer, livestock farming, groundwater contamination, groundwater
recharge
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Fig. 1. Location of the study area (a) and the geological map (b).

Table 1. Well completions for the studied wells. Aquifer thickness was assumed as 30m.

Well 1D Well radius (cm) Casing length (cm) Well depth (m)
C-1 65 400 56
PW 10.16 400 36
C-1I 6.5 400 34
U-4 65 100 3H
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EXPLANATION
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Fig. 2. The topographical map (a) and the location of study wells (b).
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Fig. 4. Water level variations with response to change in atmospheric pressure.

Table 2. Estimated barometric efficiencies from groundwater level and barometric pressure data.

Observation well C-1 PW

c-m

U-4

Barometric efficiency

(BE) 0.96

0.97

071

0.17
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Table 3. Summary of the hydrautic conductivity obtained from the slug tests.

Analysis method

Bouwer and Rice (1976)

Cooper et al.(1967)

Number of data set 70 70
Geometric mean (cm/sec) 5.87E-04 9.78E-04
Mean of logK -3.23 -3.01
Minium of log K -4.44 -4.92
Maxium of logK -2.14 -1.50

Table 4. Results of the slug interference tests

conducted in PW and C- wells.

Stress well Observation well Stress type Transmissivity (m2/min) Storativity
e ton 1.94E-02 5.0E-06
nuectt 1.81E-02 50E-07

C-1 PW
. 1.81E-02 2.5E-06
withdrawal 2.00E-02 56E-06
—_ 2.04E-03 1.0E-06
Injection 3.99E-03 1.3E-07
PW c-1 :
. 1.92E-03 2.5E-07
withdarwal 1.02E-02 10E-06

Table 5. Estimates of transmissivity analyzed using different analysis methods. T is in m2/min.

Analysis method Theis (1935)

Cooer and Jacob

Theis recovery  Banton and Bangoy

(1946) (1935) (1996)
Number of data set 30 29 16 | 7
Geometric mean 6.96E-03 7.35E-03 7.77E-03 3.22E-03
Mean of logT -2.16 -2.13 -2.11 -2.49
Minimum of logT -3.29 -3.60 -3.48 -3.79
Maximum of logT -1.21 ~1.01 -1.05 -1.79
de BSFFAged HEiAe SOEAES F ) A2 F BFFEAsyd e AR{ASE F Uy
A2 gto] ¥4 A v AFAFS WE 1 dAALolo] wEd dde] dFgoz B gy
0~100] Al FAHHUAY. UTALHANE S F ddAor e AAFRIT 2 o] F #A Alo]
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Table 6. Physico-chemical parameters in groundwater and stream water samples from May 1995
to November 1996. All values are arithmetic averages over the period. Data were

summarized from RDC (19986).

{

Location W-2 PW c1 c- -1 Stream
Water temp. 13.2 135 135 134 136 154
pH 78 60 60 64 61 83
EC (#S/cm) 165 375 457 411 335 9
Alkalinity (meq/L) 9238 54.1 567 1229 81.0 203
Hardness (meq/L) 90.7 161.6 2068 215.1 1267 2786
Total organic carbon 4, 12.1 90 140 124 13838
(mg/L)
Diiiﬂ;’rfd(ri;g/i‘;ic 39 87 63 9.7 71 97.3
Phosphate-P (xg/L) 94 357 387 1134 178 8497
Ammonium-N 39 31 34 420 173 1314
(rng/L)
Nitrite-N (2 g/L) 03 170 259 589 %50 4143
Nitrate-N (mg/L) 02 139 197 159 142 5.1

/
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