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Environmental Geological Characteristics of Suspended Matter and
Turbidity Water at Gachang Dam in 2004
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ABSTRACT : This study was undertaken to investigate the origin of suspended matter to induce
turbidity water in Gachang dam in view of environmental geology. During the period from May to
August 2004, field works and sampling were carried out three times at the dam and along its
streams, and chemical and mineralogical analyses such as ICP, IC, particle size analyzer, XRD and
SEM were made on water, soil and suspended matter in water. Electrical conductivity (EC), turbidity,
the contents of cation and anion increase from upstream toward the dam mostly due to the
geological factors such as weathring of the rocks causing the increase of the total ion content.
Vermiculite, illite, kaolinite, quartz, feldspar and iron hydroxide are commonly found in suspended
matters in water and soils. Finer particles (d10) in soil increase slightly toward downstream and the
vermiculite content is highest in the dam water. Since geological differences are not significant,
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mineralogy are similar in suspended matters and soils.
suspended matters were alsmost the same as those in soils,
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Clay mineral compositions present in
indicating the origin of soils by

weathering of host rocks and being transported to the dam by stream water.
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Table 1. Physical and chemical properties of waters (concentration unit: mg/L)

_ Pl P3-2 P4-1 P42 P5 P8 P9
pH 8.32 8.22 8.07 8.15 8.41 8.88 774
EC 25.10 98.50 136.00 66.60 96.10 69.90 64.90
NTU 1.15 209  159.00 2.00 30.50 20.60 97.00
Na 231 3.67 430 3.40 3.81 3.07 2.92
K 0.14 0.60 1.17 0.57 0.77 0.58 0.56
Mg 0.78 2.49 3.28 1.37 2.26 2.39 2.42
Ca 1.98 16.08 4.17 8.89 14.03 9.90 8.38
Sr 0.01 0.07 0.08 0.03 0.07 0.04 0.04
Ba 0.00 0.01 0.02 0.01 0.01 0.01 0.01
Cr 0.01 0.01 0.02 0.02 0.01 0.01 0.01 First
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 sampling
Fe 0.05 0.09 0.04 0.06 0.07 0.13 0.08
Zn 0.07 0.10 0.05 0.08 0.04 0.08 0.04
cd 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.01 0.05 0.01 0.02 0.06 0.16 0.05
Bi 0.61 1.17 0.14 0.44 0.04 0.85 0.32
As 0.04 0.01 0.01 0.02 0.01 0.04 0.03
Si 5.50 6.77 7.05 6.42 6.34 5.66 6.23
NTU 131 11.50 17.80 542 35.70 27.30 31.50
Na 1.84 3.15 2.83 2.88 3.19 2.83 3.06
K 0.14 0.62 0.40 0.39 0.65 0.55 0.57
Mg 0.73 1.15 138 1.07 1.42 1.58 2.07
Ca 2.03 6.92 8.02 4.73 10.02 8.78 8.62
Sr 0.01 0.03 0.03 0.02 0.04 0.04 0.04
Ba 0.00 0.01 0.01 0.01 0.01 0.01 0.01
Cr 0.01 0.02 0.03 0.02 0.02 0.03 0.02
Mn 0.00 0.03 0.00 0.01 0.01 0.01 0.01 Second
Fe 0.05 0.06 0.11 0.06 0.16 0.11 0.17 sampling
Zn 0.13 0.09 0.10 3.03 7.61 0.18 0.16
cd 0.01 0.00 0.00 0.00 0.00 0.01 0.01
Al 0.07 0.10 0.11 0.04 0.22 0.11 0.16
Bi 0.16 0.05 2.46 0.12 0.11 0.17 0.13
As 0.01 0.03 0.07 0.04 0.03 0.09 0.06
Si 5.83 7.90 6.83 7.48 7.09 6.71 6.59
pH 6.33 6.28 6.49 6.35 6.39 6.44 6.34
EC 21.00 33.10 41.00 28.90 33.80 55.60 56.00
NTU 1.98 7.79 3.65 5.63 7.68 32.60 37.80
Na 1.85 2.41 2.58 2.37 2.81 2.54 2.80
K 023 0.32 0.24 025 0.32 0.57 0.59
Mg 0.65 0.84 0.81 1.04 1.05 1.24 1.32
Ca 1.70 2.97 4.13 3.36 3.19 7.16 7.74
St 0.01 0.01 0.02 0.02 0.02 0.03 0.04
Ba 0.02 0.03 0.10 0.03 0.03 0.04 0.04 Third
Cr 0.02 0.02 0.01 0.02 0.02 0.01 0.02 .
Mn 0.00 0.01 0.01 0.01 0.01 0.02 0.02 sampling
Fe 0.05 0.13 0.06 0.09 0.11 0.43 0.51
Zn 0.08 0.06 0.08 0.05 0.06 0.07 0.07
cd 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.03 0.14 0.05 0.09 0.12 0.72 0.76
Bi 0.25 021 0.14 0.09 0.16 0.16 0.14
As 0.02 0.06 0.02 0.03 0.04 0.04 0.05
Si 5.12 6.45 6.43 6.40 7.97 6.82 6.98

Unit of EC = 48
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Fig. 1. Geological and sampling location map around Gachang dam, southern Daegu.
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Table 2. Anion concentrations of stream and dam waters (concentration unit: mg/L)

F cl NO; S04 total

Pl 0.26 147 247 4.10 8.30

P3-2 0.06 2.52 355 7.14 13.27

P4-1 0.07 3.26 6.58 10.82 20.73

P4-2 0.00 1.89 3.50 4.54 9.93 First
P5 0.07 3.00 5.73 7.66 16.45 Sampling
P8 0.00 2.13 3.50 5.59 1122
P9 0.01 1.63 4.15 5.40 11.18
Pl 0.03 0.73 2.30 2.78 5.84

P3-2 0.09 1.50 2.44 4.05 8.07

P4-1 0.01 1.63 3.55 4.60 9.79

P4-2 0.05 1.94 2.45 3.84 8.28 Second
Ps 0.07 1.53 3.54 5.57 10.71 Sampling
P8 0.20 1.97 325 521 10.62
P9 0.01 2.11 3.72 5.74 11.59
P1 0.01 0.93 1.96 2.50 5.40

P3-2 0.35 1.40 2.52 8.12 12.39

P4-1 0.00 1.54 3.00 4.06 8.60

P4-2 0.02 1.37 2.62 3.87 7.88 Third
P5 0.01 1.11 2.73 465 8.50 Sampling
P8 0.02 1.72 3.67 4.64 10.06
P9 0.00 1.64 3.91 473 10.28
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Table 3. Particle size of suspended matters at 10
% finer range

. size sampling

sites (um) times geology

P3-1 2.235 second dacitic breccia

P4-1 1.744 second dacitic breccia
1.029 first

P5 2.901 second quartz monzonite
3.973 third

P7 1.902 second quartz monzonite

P8 1.041 second quartz monzonite
0.992° first

P9 1.455 second quartz monzonite
2.071 third
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Fig. 5. Particle size distribution of suspended mat-

ters. Volume increment is marked as 2% interval.
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vermiculite, I: illite, K: kaolinite, Q: quartz, F: feld-
spar.
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Fig. 7. X-ray diffraction patterns of suspended
matters in stream and dam waters. (a) First sam-
pling, (v) Second sampling, (¢) Third sampling. V:
vermiculite, I: illite, K: kaolinite, Q: quartz, F: feld-
spar.
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Fig. 10. SEM image of iron hydroxide and clay
minerals. x 30,000.
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