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To investigate water quality and pollution states of rivers in Gwangju city, total of 30 water samples were
taken from the main stream of Yeongsan river, Hwangryong river and Gwangju stream in dry and flood seasons.
Physico-chemical characteristics of above streams according to pH-Eh and Piper's diagrams are, typically,
assigned to natural river water. In the streams, BOD, COD, T-N and T-P indicating water quality mostly increase
toward downstream. Notably, water qualities in area near connection between the Gwangju stream and the main
stream of Yeongsan river are polluted over V level in rivers and lakes water quality standard. The pollutions are
influenced by life and agricultural foul waters from Gwangju City and farming areas around upstream branches
of the Yeongsan river, reasonably. Besides, heavy metals are below the standard in those streams. So, it is
considered that the streams are polluted by not industrial but life/agricultural foul waters.
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Fig. 1. Map showing the study area and river water sampling sites.
(YS: Yeongsan river main stream, HS: Hwangryong river, GJ: Gwangju stream)
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Fig. 2. pH-Eh relationships of the water samples in

study area. (O : YS river water, & . HR
river water, [ ] : GJ river water)
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Table 1.

Cation and anion contents of river waters in the study area(unit : mg/ £)

Dry season

Flood season

Ste /Mg Ca Na K Si Fe Al HOO;, F

O NON SOZ|Mg Ca MNa

K S Mr Fe Al HOOy F O NO=N SOZ

006 6L00 016
02 5124 015
022 £R 016
013 &%
022 80.52
021 634
008 £14
034 4636
01 80
4£392
9150
8418
11590
111.02
51.24
006 2440

2648
28
19
546
5.6
5350
33
1817
1963
2.00

58
169%

1R
095
157
242
231
26
180
o
033
0561
Lz
021
418
406
1A

Mn
ND
001
001
001
001
001
ND
001
001
0.01
K]
006
03
002

YS!
YS2
YS3
Y4
Y5
YS6

33
252
314
37
362
315
23
252
29
213
21
261
381
3%

1090 1420 541 066
809 904 68 131
8% 1380 4% 091
931 BM 1B 15
9% NH 7 154
912 B 656 16
8% 74 2B 04
7% 68 406 080
1R 7% 256 047
B 12 3% 081
107 307 07
103 624 238
1010 5340 108
9% 47 1020
GB (131 750 671 366 166 002
DY |07 32 177 042 077 001

HR1
HR2
HR3
HR4
GJl
GJ2

GJ3
GJ4

200
1845
%10
R
2894
246
1023
88
954
966
28
s
3634
3401

201 779 49 238
216 780 557 351
206 750 481 263
242 833 1180 3%
261 892 1090 407
18 718 532 246
139 649 254 107
1B 566 108
139 549 14
19 6M 151
058 2%
27 1150
10 17
209 8
930
639

262
2%
26
266
240
213
13
153
156
172
1%
35
2M
292
26
187

00t 030 083 3172 013
001 008 006 %660 015
ND 002 017 3172 014
001 010 06 4273 016
ND Ol 013 463 012
001 009 012 3172 0I5
001 040 058 2806 010
021 030 21% 009
0% 024 2318 008
040 062 300
006 008 1088
ND 1%
ND RH
021 360
0.14 38 012
026 51 008

963 18 88
033 202 9%
100 212 1017
730 309 U%
89 13 549
08 219 841
14 1%
152 640
149
147
114
172
23
22
18
138

001 687

5%
1176
107
1018
117

6.04

1414
1039
815
85
4

B & 8888

(*Damyang dam, ND : not detected)

1 Gwangju stream waters
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Fig. 3. Piper diagram showing the chemical compositions of river waters in the study area.
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Table 2. River and lake water quality standards(‘lake)

Level pH DO BOD COD° T-N° TP SS
(ng/ 2)

I 65~65 |>75 <1 <1 <020 <00l <%
| 65~65 | >50 <3 <3 <040 <003 <5
m 65~65 | >50 <6 <6 <060 <006 <%
v 65~651>20 <8 <8 <100 <010 <100
v 65~65 | >20 <10 <10 <150 <015 > 100
Cd: < 10ug/t, As, Cr®: < /e, Pb: <100ug/ ¢, Hg: ND
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Table 3. Water quality of river waters in the study area

Dry season Flood season
Site Eh pH DO BOD COD T-N T-P SS pH DO BOD COD T-N T-P SS
(mV) (mg/ ¢) (mg/ 1)

YS!t 17380 834 850 850 1136 261 014 1750 | 708 | 500 137 414 1588 000 1460
YS2 19480 8 834 737 1070 1209 027 308 | 713 | 466 3 692 211 04 5740
YS3 18190 92 | 1090 1741 206 301 053 6360 | 704 | 454 369 630 25 ND 6260
Y4 19840 834 957 623 1148 1053 062 4040 | 703 | 518 34l 8% 3 127 1680
YS5 4530 186 812 5% 1202 1071 065 2360 | 702 | 4%0 274 57 28 2% B
YS6 24680 47 420 528 1072 888 04 W0 | 703 | 455 3H 58 214 08 4B
HR1 203.50 18 48 3 1 1M 012 640 I 701 | 48 123 38 13 ND 6.80
HR2 201.60 829 671 668 1140 223 037 1440 | 690 | 491 122 290 121 ND 1140
HR3 19470 811 734 639 1841 146 006 1080 || 708 | 518 129 3% 129 ND 1300
HR4 20430 9.9 645 800 184 170 031 4800 697 | 42 19 408 113 ND 2400
Gl 263.80 736 914 154 452 146 003 20 711 | 74 07 216 145 ND 1260
G2 21340 7.08 843 626 1749 011 008 540 [| 690 | 460 116 2% 1% 023 9.40
GI3 27640 120 817 2015 & 8B 107 720 1 731 | 620 405 88 211 038 5.00
Gl4 21530 786 713 1842 BT 242 110 660 [ 702 | 530 3% 817 214 037 340
GI5 23250 781 843 1541 3941 421 071 841 || 707 | 320 583 1248 251 ZA UK
DY 19050 80 | 1005 242 576 08 04 100 | 636 | 52 07 1% 140 ND 1.00
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Fig. 4. Variations of DO, BOD, COM, T-N, T-P and SS contents in the study area.
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Table 4. Heavy metal contents of river waters in the
study area(unit : ug/ ¢)

Dry season Flood season
Site |As Se Zn Cd Pb Cu Cr HgllAs Se Zn Cd Pb Cu Cr Hg
YSI (NDND 2 NDND 2 NDNDf{NDND 6 ND I 5 1 ND
YS2INDND 3 ND 1 2 | NDfNDNDI0O ND1 3 I ND
YS3INDND 3 NDND 3 NDND|{NDND 10 NDND 7 1 ND
Y4 INDND 6 ND ! 2 NDNDf 1 ND17 ND 1 8 NDND
YS5ND 1 6 ND! 3 NDND|NDND I3 NDND 8 1| ND
YS6 INDND 7 ND 1 3 NDND|NDNDII ND I 5 | ND
HRIND | 2 NDND | NDND|(NDND 8 ND 1 4 2 ND
HR2IND | 4 NDND 3 NDND|(NDND 5 ND I 3 2 ND
HR3|1 1 2 NDND 2 NDND|{NDND 7 NDND 3 | ND
HR4 |1 3 2 NDND 3 NDNDJNDND 8 ND 1 4 1| ND
Gl(ND!1 3 ND! 3 NDND{NDND 9 NDND 3 1 ND
GJ2 {1 ND 2 ND 1 3 ND NDJ{ ND ND ND ND ND ND ND ND
GJ3 |1 NDI12 NDND 2 NDND|NDNDNDND 1 ND ND ND
G4 |1 NDII NDND 5 1 NDfNDNDIl ND 1 3 1 ND
G513 4 7TND2 2 ! NDINDND32Z ND I 3 3 ND
DY {NDND | NDND 2 NDNDfNDND 9 ND 1 5 1 ND
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Table 5. Water quality of Gwangju area in Yeongsan
rivers system

Year pH DO Cop BOD T-N T-P SS
(ng/ £)
1991 74 94 46 28 - - 139
1992 75 100 6.3 34 - - 198
1993 75 109 5.7 26 - - 123
1994 80 105 84 33 - - 118
19% 71 96 5.1 36 - - 158
19% 74 107 46 38 - - 125
1997 78 109 6.2 45 - - 177
1998 74 106 59 38 - - 199
199 75 102 6.9 41 - - 152
2000 6 11.2 85 46 - - 96

(modified after, Ministry of Environment,
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Table 6. BOD loading of Gwangju area in Yeongsan
rivers system(unit : mg/ ¢)

Yer HY2 HY3 G2 GM BC HC
1991 28 104 41 177 129 384
1992 34 103 43 166 1264 B3
1993 26 104 41 159 475 B8
1994 33 162 66 B5 1412 B9
19% 36 160 28 R0 678 45
19% 38 100 32 B 130 B8
1997 45 147 48 29  1%8 307
1998 38 108 30 1l %l w04
1999 41 74 39 39 15718 %7
2000 46 81 36 86 1307 294
2001 74 174 62 154 - -

('Bonchon industrial complex, "Hanam industrial complex,
‘analysis result of study area; modified after, Ministry of
Environment, 2001)
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Fig. 5. BOD contents transformation from the Ministry of Environment and study area data.
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