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Variations of Water Quality after Construction of
Keum River Estuary Barrage

Jong-Gu KM, Sun-Jae YOU and Jung-No KwoON*

Department of Marine Environmental Engineering, Kunsan National University, Kunsan 573-702, Korea
*National Fisheries Research & Development Institute, Kunsan 573-030, Korea

To evaluate the water quality characteristic after construction of Keum river estuary barrage, water quality
analysis were conducted on August, October in 1995 and January, May in 1996 respectively.

The results were summarized as follows. The concentrations of COD were in the range of 1.01~5.10 (mean
2.50)mg/¢ for surface water and 0.51~6.68 (1.88)mg/¢ for bottom water. The concentrations of dissolved
inorganic nitrogen (DIN) were in the range of 1.26~105.91(29.66)ug-at/¢ for surface water and 1.42~68.38
(19.42) ug-at/L for bottom water. The concentrations of phosphate phosphorus were in the range of ND~0.99
(0.34)ug-at/¢ for surface water and 0.17~1.04 (0.49)ug-at/2 for bottom water.

The nitrogen ratio to the phosphorus were as high as 3.5~849.5 (146.5). Therefore, Phosphate phosphorus was
playing an important role in phytoplankton growth as [imiting factor in Keum river estuary. The correlation
coefficient of salinity and DIN according to COD was shown to —0.757 and —0.874 respectivity.

Mean values of eutrophication indice were calculated to 9.7, 7.2 for surface and bottom water, these values were
exceeding 1, the value of eutrophication criteria. Especially station 1-3 were shown over 10 as eutrophication
indices. Therefore, Keum river estuary could be evaluate to possibility area for breakout of red tides.

Key words: water quality characteristic, water quality criteria, eutrophication indices, limiting factor, keum
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Table 1. Seasonal range and mean values of water quality in the Keum river estuary (surface water)

Ttem Unit Summer Autumn Winter Spring
. Range 2880~2950  12.00~12.85 12.50~13.10

Temp. ¢ Mean 2901 1232 12.86
. , Range 1133~2639  2103~3202  1652~3297  2622~3143

Salinity o Mean 19.68 26.03 2692 2920
H Range 772~8.14  805~8.16 8.04~8.11 812~822

P Mean 7.99 8.10 88.09 8.18
Range 260~473 5.74~6.35 6.71~8.99 6.62~7.16

DO mé/ Mean 376 597 770 6.80
Range 1.98~497 139~361 1.04~5.10 1.01~376

COD mg/! Mean 118 234 269 178
Range 566~16174  1895~6574  1186~6148  626~3352

TSS mg/t Mean 4170 37.64 27.93 1147
o ] Range 077~1959  086~1026  ND~2685  032~1529

NH,"—N ug-at/l Mean 10.93 439 9.8 470
= ] Range 015~984  0.58~376 016~1285  0.10~061

NO, -N pg-at/l Mean 3.05 191 078 031
= ] Range 605~7612  397~3636  S502~5669  035~1488

NO,”-N ug-at/l Mean 33.44 17.19 2536 6.53
] Range 698~10591  540~4794  S523~8482  126~2765

DIN ug-at/t Mean 47.46 2349 36.15 1154
- ] Range 026~099  020~0.70 ND~0.14 0.19~041

NO/~-P pg-a/t Mean 0.54 040 0.08 032
) Range 2685~39226  1469~16348  6551~61460  349~8006

N/P ratio Mean 11786 64.90 367.99 15.4)

Table 2. Seasonal range and mean values of water quality in the Keum river estuary (bottom water)

Item Unit Summer Autumn Winter Spring
Temp. e II\{/Iaer;%e 28.502’;;%86.70 12.081';.13%.80 9.901*(;.1719.90
Salinity 9 11\1411;%16 14.272"1' %%50 21.8 12’“7"3221.01 26.003‘6%37.48 27.263:6312.27

Range 779~17.11 8.12~820 8.12~823 8.19~8.24

pH Mean 801 8.16 8.18 821
DO mé/t I%Ii?lie 2.28"3"4521 5.56";%.23 7‘40;.8839 5.80";;.;0
COoD mg/8 I%I'cg;%le 1.02;.41.218 1.33;':63.268 0.51"1'.12.:?4 1.52"1'%.26
NH,*—~N ug-at/l i{/Iaer;ie 1.05 5.561.04 0.68 I§é43 NDZ7123.99 0.97; %37
NO,"-N ug-at/? l}\{llaer;ie 0.15"2"75.;15 1.031%)9 0.15'*6'18.556 0.07'6%133
NO,™-N ug-at/2 Il\l/{aer;%e 2.98;;%3.89 5.14{;%89.01 4.971'*7"11;.09 0.24‘;%)(()).56
DIN ug-at/e %\ldaer;%le 4.182“9'.69%38 7.261"_;;’:;.33 5.23{2';%63 1.42;‘1999.26
NO.S™-P ug-at/l 11343;31213,%16 027;.16'84 0.46’(').%36 0.19’6%155 0.17‘6%359
N/P ratio I}\{Aag;ie 15.48;;%(())7.21 11 .902’;, '4%.86 16.45}5'17(;8.45 3.972‘621'04
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Fig. 2. Seasonal variation of salinity at each

station,
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Fig. 3. Seasonal variation of dissolved oxygen at each
station,
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Fig. 4. Seasibak varuation of COD at each station.
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Table 3. Eutrophic state indices for each station in
the Keum river estuary

Station Summer Autumn Winter Spring Mean
1 414 353 174 6.2 25.1
2 366 42 56 52 129
3 316 201 12 18 137
Surface 4 259 55 20 08 86
5 211 45 50 08 78
6 233 23 0.0 3.0 72
7 49 14 03 0.1 1.7
8 1.1 0.5 02 0.2 0.5
215 493 124 73 24.1
2 169 151 6.7 18 10.1
3 289 64 4.0 18 103
Bottom 4 130 6.0 31 09 5.7
5 54 54 19 0.9 34
6 45 27 03 0.2 19
7 34 18 0.6 02 15
8 04 25 0.3 03 09
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