KEmBETEEE - =F - pp. 626~633. 2006.

BHXAQ Kot WSE0 $2F SH B A7
229" - g
AZYYL A gD - *ZFAGa #F TN
2006\ 59 2 A<, 20061 69 199 )

A Study on the Hydraulic Properties of Aquifers in Bucheon Area

+

So-hee Kim' - Yoon-jin Lee*

Department of Geography, Konkuk University - *Department of Environmental Engineering, Cheongju University

ABSTRACT : Bucheon city has been rapidly urbanized and steadily enlarged. Also, the city depends on groundwater as an alternative
water resource. The objective of this study is to characterize the hydrogeology in this city including the recharge of groundwater and hy-
draulic property of an aquifer in order to investigate the chemical characteristics and contamination of groundwater in the Bucheon area.
Eleven groundwater wells in the Bucheon area were selected for applying certain hydraulic tests, such as pumping and recovery tests.
Theis method and Theis recovery method were used to obtain hydraulic parameters, such as hydraulic conductivity, transmissivity by
applying recovery tests. The playground of school and uncovered areas layed a major function of recharging areas. The groundwater well
in these areas showed high recharge, transmissivity, and hydraulic conductivity. In a downtown area, groundwater wells showed low pump-
ing capacity and hydraulic parameters.

Groundwater samples were collected from 48 different locations in the Bucheon area and that showed very various chemical composition
in groundwater. Their electrical conductivity showed various ranges from 70.4 to 1,287 pS/cm. The composition more significantly affected
the groundwater due to the land use and urbanization than that of the aquifer rock type.

Key Words : Bucheon, Aquifer, Groundwater, Hydraulic Properties
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Table 1. Input data to analyze ground water flow for using
MODFLOW

Specific [Effective

Item Hydraulic conductivity(m/sec) . .
yield | porosity

The first layer agricultural field : 2.82x10* 0.15

(alluvium, regolith) mountain : 1.4x10° 0.005 0.15
granite ; 2.75%10°
| . §

The sccond layer gneiss 1 7.53x10° 0.15 | 0.15

k
(fractured rock) limestone : 7.53x10°

gdl 879 g2 ¥ 05N A2 RA(AgNOy)S 1~28e
H7¥St pH 20]8t2 XAYAIA F&ol9 A 4 &
g AR AAHEd ANEE ¥F B APaz
SRS gl BN AR AR 1 L A% 244
ol 24 AN

Na', Ca™, Mg”, K, Fe, Cu*’, Zn*, Mn™, Cd*, As™,
Pb 52 HEAF Zetzel YxEEFEA | (CP-AES,
Perkin-Elmer Optima 3000XL)Z, F, CI, SO, NOy, PO,
£ ol2azutgEa#s(lon Chromatography, Dionex DX500)
g ol&sted 43t

3. €1 & 1

31 HEHW ME HFEQ FEH EM

B2 U559 Fe3 242 Table 29 2 B3
B2 $PAEEE 10°~10° cm/secz Hz2H B
Aol & Aoz Ugyten, E4F A4k 0.81~60.94
m’/day2 4E9 FAE AQd w} ggeiA B¥dn

The legend
@ Sampling Site
O:Ohjung-gu
W Wonmi-gu

S: Sosa-gu 0
Fig. 1. Schematic diagram of sampling site.
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Table 2. Hydraulic characteristic of each sampling sites

Site Tranémissi\;ity Hyfir.aulic
coefficient(m/sec) conductivity(cm/sec)
0-3 2.88x10” 272107
0-7 9.38x10° 5.6x10°
0-15 7.05x10™ 3.82x10°
0-19 1.30x10™ 2.16x10
0-20 5.29x10° 2.16x10°
W9 1.10x10™* 6.39x107
Ww-10 2.67x10 2.43x10*
W-17 3.06x10° 1.63x10°
Ww-18 2.70x10™ 3.38x10™
$-10 231x10° 2.66x10°
$-13 5.17x10™ 7.39x10™
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#54 S-10, Al 739 BEFY W9, TR EFF W-17,
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Fig. 2. The variation of water level for each site depending
on precipitation.
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Fig. 4. The expectation of ground water level while pump was operated with rectification.
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Fig. 5. The flow of ground water at A-A’ section.

Table 3. The mass balance comparison between the modeling
by MUDFLOW and analytical process (Unit : 10°

m3/year)
. Modeling
1
Analytical method by MUDFLOW

Net recharge 24.12 24.12

Inflow The others 0.87 2.06
Total 24.99 26.18

Net recharge 11.85 13.32

Outflow Rivers 13.14 12.86
Total 24.99 26.18
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Fig. 6. The simulation result for NO;-N around Berunea river.
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Table 4. The constitution of components in ground water according to land usage

EC Na* K Ca™' Mg® | HCOy cr NOs | SO i
The purpose of use pH

(pS/em) | (mg/L) | (mg/L) | (mg/l) | (mg/L) | (mg/t) | (mg/L) | (mgl) | (mgl) | (mg/l)

Min. | 59 | 1023 153 0.6 43.0 1.4 16.8 1.7 0.7 0.7 0.4

The green belt and | Max. | 7.6 | 786.0 403 28 104.9 15.6 200.2 170.0 441 69.0 329
park zone Mean | 6.8 | 4144 24.2 1.3 60.6 8.6 118.2 51.6 8.3 20.5 175
Min. | 62 | 2710 11.2 0.8 353 1.1 10.8 17.0 0.1 9.0 12.1

The industrial zone | Max. 7.1 1183.0 31.4 3.3 834 16.8 129.2 121.0 19.7 71.0 243
Mean | 6.8 | 5396 214 1.4 58.4 57 822 65.1 6.7 25.9 19.3

_ Min. | 63 70.4 13.0 0.6 36.3 1.8 12.0 5.0 02 1.0 0.1

The business and =00 12000 | 312 32 89.1 20 | 1482 | 9.0 174 87.0 256

residental zone

Mean | 69 | 3773 242 13 62.1 8.3 104.7 444 59 25.5 17.1
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Table 5. The components constitution according to groundwater well depth

Fe 3

Depth - EC Na* K ca” Mg® | HCOs cr NOy S04 si*
(Sfem) | (mg/l) | (mglL) | (mg/L) | (mg/L) | (mg/L) | (mgL) | (mgl) | (mgL) | (mgl)

Min. 6.6 102 21.4 0.6 498 47 1.2 9.0 13 0.7 0.4

0~50 m Max. 7.6 704 403 3.4 1233 19.6 1492 | 107.0 14.5 88.7 25.6
Mean 6.9 324.2 27.0 1.3 71.7 47 1247 34.8 47 243 15.9

Min. 6.2 704 112 0.5 353 1.6 10.8 9.0 0.1 14 0.1

50~100 m Max. 75 704.0 303 28 84.1 15.6 1502 | 103.0 12.5 46.1 24.3
Mean 6.7 435.1 214 12 57.7 6.6 102.6 56.9 43 177 174

Min. 6.1 101.0 127 0.6 23.6 1.1 12.8 1.7 0.2 22 115

100~150 m | Max. 74 786.0 31.4 33 111.0 22.0 1303 | 170.0 223 725 24.1
Mean 6.8 374.7 23 1.5 59.6 6.8 101.2 55.1 6.7 258 19.0

Min. 5.9 190.0 13.8 0.9 19.1 1.8 19.6 12.0 0.2 3.6 12.8

150~250 m Max 76 | 12870 | 312 20 78.6 17.5 213.6 87.0 489 77.2 32.9
Mean 6.7 631.6 217 13 56.2 8.9 123.6 59.9 12.8 25.6 19.0
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