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In order to study the long-term change of heavy metal concentrations in the Kumho river water, water
analysis was conducted at 13sites surrounding the Kumho river system for 18times from September 1993 to
August 1999.

Analytical items for the study of water quality are Cu, Zn, Cd, Cr, Fe, Mn and Pb.

The six year term studied in this work was divided into Part I and Part II, which covers the period from
September 1993 to August 1996 and the period from September 1996 to August 1999, respectively.

The mean concentrations of Cu, Zn, Cd, Cr, Fe, Mn and Pb in the unit of ppm for the Part I period showed
0.032, 0.025, 0.006, 0.006, 0.050, 0.053 and 0.019, respectively. The mean concentrations of Cu, Zn, Cd, Cr, Fe, Mn
and Pb in the unit of ppm for the Part II period showed 0.001, 0.001, 0.001, 0.004, 0.020, 0.002 and 0.002,
respectively.

The heavy metal concentrations in the Kumho river water for the second period were found to be decreased
by 1/32, 1/25, 1/6, 1/15, 1/25, 1/265 and 1/95 for Cu, Zn, Cd, Cr, Fe, Mn and Pb, respectively. The present
results clearly indicate that the water quality in the Kumho river is improving in terms of heavy metal
contaminations..
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Fig. 1. Location of the sampling site in the Kumho river.
1. Danpo bridge 2. Seosan bridge 3. Youngcheon
rail bridge 4. Entrance of Taegu Univ. 5.
Chungcheon resort 6. Seongdong bridge 7.
Dongchon 8 Bullo~dong 9. Mutae 10. Mutae
bridge 11. Maecheon bridge 12. Paldal bridge 13.
Gangchang bridge.
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Table 1. Water quality of Kum-ho River (19939 - 1994.8)"

SITE
ITEM ! 2 3 4 5 6 7 8 9 101 121

Cu 0033 0038 0043 0050 0.040 0046 0.045 0035 040 0.056 DOS3 0.0530.063

7n 0023 0013 0013 0020 0018 0025 0023 0018 0018 0.018 0.018 0.028 0040

Cr ND ND 0005 ND ND 0003 ND 0003 0005 ND ND 00080006

Cd ND ND ND ND ND ND ND 0006 0003 ND ND ND ND
Fe ND 0020 0155 ND 0010 0008 ND ND ND 002 0155 ND 0300
Mn 0033 0020 0030 0.027 0070 0120 0018 0030 0033 0.035 0043 00380183
Pb 0005 ND ND 0005 0005 0010 0005 0078 ND 0040 0015 00100028

* Above data are the mean value of four times of
measurements, that is Sep. and Dec. of 1993 and
Apr. and Aug. of 1994.

All Unit is ppm. ND means not detected.



Table 2. Water quality of Kum-ho River (19949 -199658)"

SITE
[TEM ] 2 3 4 5 6 7 8 8§ W oy 12 13
Cu 0030 0020 0027 0030 00300043 0.033 0030 0030 0040 0.030 008 0430
7n (0.063 0017 0007 0010 00130010 0013 0014 0017 0017 Q020 0017 0030
Cr 0017 0010 0020 0017 00130013 0017 0017 0017 0007 0013 0017 0.02)
Gd ND 0003 0003 0007 00070017 0017 0017 0620 0027 0.023 0030 0030
Te 0020 0063 0037 000 00130.027 0.047 0030 0033 0.047 0073 0.080 0030
Mn 0063 0027 0037 0040 00400190 6.040 0047 0040 0047 0463 0043 000
b 0007 0030 0030 ND  ND 0003 0027 _ND _ND 0010 0.110 0073 0130

* Above data are the mean value of three times of measurements,
that is Dec. of 1994 and May. and Aug. of 19%.
All Unit is ppm. ND means not detected.

Table 3. Water quality of Kum-ho River (19959 - 199%6.8)°

SITE
ITEM T2 3 4 5 6 7 8 9 W 1won
Cu 0014 ND 00030004 0005 0019 ND 0007 N} NDND 0005 0003
/n 0035 0024 00100007 0006 0.000 0101 0004 0035 0010 0157 0026 0017
Cr ND 0010 ND NDONDOND OND KD ONDOND 007 0002 0011
Cd ND ND ND ND ND 0010 ND N ND ND ND ND ND
Ie 0.007 0021 00130018 0024 (.87 0.037 0066 0.057 0.049 0159 0.150 0098
Mn 0016 058 00500:098 0.064 0.049 0.032 0087 0029 0.083 0.030 0.068 (0034
b ND ND ND ND 0025 ND ND _ND ND ND ND ND N

* Above data are the mean value of two times of
measurements, that is Jan. and Jul. of 1996.
All Unit is ppm. ND means not detected.

Table 4 Water quality of Kum-ho River (19969 - 19978’

SITE
FIEM 123 4 5 6 7 %8 9 W 1 12 B
Cu N ND ND O3 ND O OND ND ONDND OND ONDOND 0006
7n ND ND ND ND OND 0005 ND ND ND ND ND ND ND
Cr ND ND ND ND ND ND ND NDND ND ND N OND
Cd ND ND ND ND OND 0003 NDONDND O OND OND ONDOAD
Ie NDOND 0002 0008 0022 (0% 0012 NDOOK 6008 0229 0045 0072
An 0.006 0004 004 0003 ND 0016 ND NDND ND ND ND ND
Pb ND ND ND ND ND ND ND NDND ND ND ND ND

* Above data are the mean value of three times of that
is Sep. of 1996 and Jan. and May. of 1997.
All Unit is ppm. ND means not detected.

Table 5. Water quality of Kum-ho River (19979 - 19388)"

SITE
ITEM 1 2 3 4 5 6 7 & 9 10 U0 12 B3
Cu 0.003 0007 0.0060.004 0003 G007 0002 0.003 0.003 0.003 0003 0002 0.002
/n 0003 0.003 .0030.003 0003 0015 0.002 0.003 G.003 0002 NI 0.002 0.009
O 0007 003 0030003 0003 0007 0.007 O3 DK D07 003 02 DT
Cd 0.003 0003 0.00B0.003 0.003  ND 0003 0003 0:003 0008 0003 N 0.003
e 0011 0028 00310025 0.025 0.064 0039 0.003 0012 0029 0011 0018 0.016
Mn 0003 0003 0003 ND 0003 0.003 0002 0002 02 0003 0003 0.003 0009
b 0005 0.005 00030004 0005 0.006 0.006 0004 0.006 Q008 Q003 0004 0.002

* Above data are the mean value of three times of measurements,
that is Sep. and Dec. of 1997 and May. of 1998
All Unit 1s ppm. ND means not detected.
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Table 6. Water quality of Kum-ho River (19389 - 1999.8)

SITE
ITEM 1 2 3 4 56 7 8 9 1010 12 18
Cu ND ND NDND NDND ND ND ND ND ND ND ND
7n ND ND NDND NDND ND ND ND ND ND ND ND
Cr ND ND NDND NDND ND ND ND ND ND ND ND
(d ND ND ND ND ND ND ND ND ND ND ND ND ND
e ND ND ND ND ND ND ND ND ND ND ND ND ND
Mn ND ND NDND NDND ND ND ND ND ND ND ND
b ND ND NDND NDND ND ND ND ND ND ND ND

* Above data are the mean value of three times of measurements,
that is Sep of 1998 and Jan and May. of 199
All Unit is ppm. ND means not detected.
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Fig. 2. Change of Cu in the Kumho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch
streams.
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Fig. 3. Change of Zn in the Kumho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch

streams.
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Fig. 5. Change of Fe in the Kumho river by the year
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streams.
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