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Geology in Drainage Field of the Imha Dam and Origins of High Turbid
Water in the Imha Lake, Andong

Sang Koo Hwang* and Gi Young Jeong
Department of Earth and Environmental Sciences, Andong National University, Andong 760-749, Korea

Imha lake has a high turbid water which keeps up during a few months, as comparing to other dams. Origins of
the high turbid water derive from suspended materials which compose of micro particles of clay and rock-forming
minerals. They are the weathered products from surface rocks that relate with particular geology in drainage field of
the Imha dam. Accordingly we have fundamentally surveyed the kinds, properties, distribution and structures of
general geology, found a few particular geology that source clay materials, and traced the passage that their weath-
ered products enter the dam. We have suggested the basic origins of increase in turbid degree from detecting kinds
and behavior of the suspended materials cause high turbid water in the Imha lake.

Key words : Imha lake, high turbid water, suspended materials, clay mineral, particular geology, weathered products
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Table 1. General weather conditions during a decade(Weather Station).

Monthly temperature(°C)

Rainfall or

Relative Sunshine

Monthiy Mean in Mean in snowfall Evaporation humidity duration Wmcrlnjvelomty
Mean maximum  minimum (mm) (mm) (%) (hr) (m/sec)
1 -2.8 3.0 -7.7 22.7 42.6 64 182.9 2.1
2 -0.6 5.1 -53 33.2 47.0 64 170.9 23
3 4.8 11.0 -0.6 46.7 75.4 65 194.9 22
4 12.0 19.3 5.1 69.9 120.8 60 2252 22
5 17.0 239 10.4 73.1 150.6 65 243.6 1.9
6 21.2 272 15.6 130.8 139.2 74 200.4 1.7
7 24.1 29.0 20.5 247.1 114.8 83 152.5 1.5
8 25.0 30.2 20.9 168.3 133.7 80 185.4 1.5
9 19.6 249 15.4 152.6 89.1 81 149.7 1.4
10 127 20.0 7.1 37.9 78.5 75 186.0 1.5
11 5.8 12.5 0.3 343 51.6 71 167.2 1.8
12 0.0 6.0 -5.0 18.2 41.9 68 165.4 2.0
Yearlly  11.6 177 6.4 1034.4 1084.8 71 22236 18
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Table 2. Turbidity and density of suspended materials in turbid waters from the Imha lake and Banbyeoncheon stream.

Location Measuring or drawing location Distance from JBY Turbidity Density
No. (km) (NTU) (mg/l)
L1 Imha lake 1 downstream 44
L2 Bugok bridge 7 upstream 52
L3 Gwangdeok bridge 12 upstream 124
L4 Samsan bridge 22 upstream 20
Ls Ibam bridge 30 upstream 15
L6 Yeongyang office of water level 38 upstream 3.6 7
L7 Hwamaecheon 18 upstream 2.8
L8 Dongcheon 30 upstream 2.0
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Fig. 3. XRD pattern from suspended materials in turbid
water of the Imha lake. V, vermiculite; [, Illite; K, kaolinite;
Q, quartz; A, albite.
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Fig. 4. XRD pattern from suspended materials in turbid
water of Bugok bridge. Abbreviations are the same as Fig,. 3.
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Fig. 5. XRD pattern from suspended materials in turbid
water of Samsan bridge (A) and Yeongyang office of
water level (B), and precipitated materials on gate wall of
the Imha dam (C). Abbreviations are the same as Fig. 3.
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Fig. 6. XRD pattern from clay materials in farm's soil of
Munamri. Kf, K-feldspar; CV, chlorite-vermiculite mixed
layer; the other abbreviations are the same as Fig. 3.
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Fig. 7. XRD pattern from clay materials in soil of
Hwajangri. Abbreviations are the same as Fig. 6.
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Fig. 8. XRD pattern from clay materials in soil of
Gamyeonri. S, smectite; KS, kaolinite-smectite mixed
layer; the other abbreviations are the same as Fig. 3.

1 1 |
10 20 30

20

Fig. 9. XRD pattern from clay materials in soil of
Jigyeongri. HIV, hydroxy vermiculite; the other abbre-
viations are the same as Fig. 3.
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Table 3. Mineral modes in suspended materials of turbid water and soils by XRD.

Sample

No. Sample and location HV Lv 1 K S KS CV HIV Hm Q A Kf
Sul Suspended materials in Imha lake + + + + + + +

Su2 Suspended materials in Bugok bridge + + + + + + +

Su4 Suspended materials in Samsan bridge + + + + + + +

Sub Suspended materials in Yeongyang + o+ 4+ 4 v+ s

. office of water level

Prl Precipitated materials on dam wall + + + n +

Sol Soil in Munamri + + + + + + + +
So2  Soil in Gacheonri + + + + + + + +
So3  Soil in Hwajangri + o+ o+ + + +
So4  Soil in Gamyeonri + + + + + +

So5  Soil in Gamyeonri + + + + + + +

So6  Soil in Jigyeongri + o+ + + + +

HV: highly charged vermiculite, LV: lowly charged vermiculite, I: illite, K: kaolinite, S: smectite, KS: kaolinite-smectite mixed
layer, CV: chlorite-vermiculite mixed layer, HIV: hydroxy vermiculite, Hm: hematite, Q: quartz, A: albite, Kf: K-feldspar.
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Fig. 10. TEM photomicrograph and electronic diffraction
pattern of clay minerals from suspended materials in turbid
water.
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Fig. 11. TEM photomicrographs of clay minerals in
farm's soils of Munamri (A, B), and Gacheonri (C, D).
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Table 4. Major and trace element compositions of suspended materials of turbid water and soils by ICP.

Samples Sul Su2 Prl Sol So2 So3 So4 So5 So6 Shi

ALOs (wizs 16.95 15.93 12.36 10.79 11.52 17.76 15.76 17.27 13.28 11.69
Fe,03' 6.55 6.88 10.35 5.02 4.19 5.10 297 6.45 493 1.49
MgO 1.89 2.14 4.68 1.48 1.14 0.85 0.81 1.56 1.01 1.21
TiO, 0.87 0.77 1.10 0.75 0.65 1.00 0.82 0.90 0.80 0.32
MnO 0.18 0.14 0.57 0.10 0.08 0.08 0.01 0.09 0.09 0.04
K,0 1.89 1.50 1.68 1.92 1.83 1.62 1.49 1.86 1.58 1.55
Na,O 1.15 0.65 1.12 0.94 1.86 0.35 0.96 1.13 1.51 2.60
CaO 1.02 0.67 1.16 0.76 0.49 0.14 0.57 0.56 0.95 0.42
Sr(ppm) 148 119 305 76 88 57 86 114 194 293
Ba 699 579 1313 502 387 527 424 593 754 371
P 938 1023 990 1164 984 180 142 195 243 336
Cr 71 101 110 66 59 41 66 44 31 36
Co 23 25 27 20 14 17 15 20 16

Ni 41 61 38 24 23 17 23 47 14 5
Cu 28 41 103 17 20 11 7 15 13 5
Zn 109 269 624 67 53 58 45 64 56 39
Pb 66 71 149 55 43 58 50 60 38 35
Cd 11 9 13 7 6 7 4 9 6 2

Shl, shale in Munamri.
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