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Water quality management of Jeju Harbor using material

cycle model(})
- Characteristics of water quality in Jeju harbor and the
estimation of pollutant loadings -

Eun-il Cho and Ki-Bong Kang
Dept of Environmental Engineering, Cheju National University, Jeju 690-756, Korea
(Manuscript received 14 February, 2003; accepted 22 March, 2003)

The purpose of this study is to investigate the characteristics of water quality in Jeju harbor and to estimate
pollutant loadings discharged into Jeju Harbor. To know characteristics of water quality in Jeju harbor and
pollutant loadings of Sanzi river, we have investigated from August, 2000 to May, 2001.

The results showed that the concentrations of COD, DIN and DIP were in the range of 1.00~4.85 mg/L
(mean 2.15 mg/L), 2.14~74.0 yg-at/L{mean 12.20 yg-at/L) and 0.52~4.00 yg-at/L(mean 1.18 yg-at/L), respectively.
These values were under Il class of seawater quality criteria. The ratio of nitrogen to phosphorus was lower
than 16 except for Station 1 in Jeju harbor. Therefore, nitrogen was playing an important role in phytoplankton
growth as limiting factor in Jeju harbor. The mean values of eutrophication index were exceeding 1, which
was the eutrophication criteria.

The results of estimating pollutant loadings at Sanzi river are 0.30 ton/day for COD, 300 kg/day for DIN
and 18.0 kg/day for DIP, respectively.

Key words : Water quality, Pollutant loadings, Eutrophication index, Seawater quality criteria
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Fig. 1. Flow diagram of material cycle model for
water quality management in Jeju harbor.
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Table 1. Range and mean values of water quality in Jeju harbor

St. No. Temp. Sal. COD DO SS DIP DIN POC DOC Chla
level v (%0) (mg/L) (mg/L) (mg/L)  (pg-at/L) (pg-at/L) (mg/L) (mg/L) ug/L
s1 1 129~274 21.0~320 32~49 55~81 49~94 230~4.00 54.00~7400 060~1.43 2.26~387 0.126~6.410
19.3 25.3 39 6.9 74 2.9 65.50 097 2.67 3138
1 129~282 269~324 25~34 51~82 26~84 113~136 720~2143 042~085 213~390 0.145~5550
52 196 29.8 29 6.0 5.0 124 1484 0.61 2.79 3.059
9 133~260 286~334 16~31 55~80 35~62 0.74~139 571~1847 023~060 143~360 0.048~3.398
19.2 319 2.3 6.4 45 1.26 12.71 0.45 2.22 1.425
1 133~2717 278~332 21~38 59~80 25~56 087~136 405~1514 023~076 1.74~3.13 0.046~5443
3 196 317 2.7 69 41 1.07 11.67 0.45 247 2900
2 135~258 288~338 14-~34 67~82 31~68 0.7~142 28~1262 005~073 127~2.13 0.133~1.749
192 321 2.1 7.3 47 1.01 9.58 0.40 1.62 0.683
1 134~277 278~337 17~25 56~82 30~50 057~136 38~1374 036~078 160~227 0.060~4.412
196 319 22 72 40 1.03 880 0.49 1.89 1.928
sS4 2 136~257 288~338 12~24 64~83 21~47 058~142 28~1218 014~043 1.61~206 0.063~1.233
192 32.1 19 75 34 1.03 6.90 0.31 1.80 0.463
3 136~238 288~339 10~21 60~83 39~55 079~148 342~1227 0.11~065 1.05~214 0010~0.831L
188 322 18 74 45 L15 6.83 0.39 1.49 0.250
1 137~273 280~339 12~25 59~84 22~50 062~116 384~108 020~0.72 143~231 0.020~1.474
19.8 320 20 76 37 0.87 768 0.52 L7 0.541
S5 9 135~256 289~339 12~21 62~91 20~38 079~119 214~875 0.11~050 1.30~229 0.010~1.252
192 322 1.8 79 30 0.9 572 035 1.74 0.343
3 136~255 289~339 12~21 60~90 14~46 090~116 337~695 005~057 1.15~221 0.010~0.650
19.2 32.3 16 7.8 2.6 1.05 5.50 0.35 161 0.160
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Fig. 3. Variations of COD(mg/L) at each stations. Fig. 4. Variations of DIN(ug-at/L) at each stations.
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Table 3. The values of water quality and flowrate at Sanzi river
Variable River flow pH Temp. DO COD BOD SS DIP DIN POC DOC
Name
of river m'/day () « mg/ 2 )
3.38E+04 7.35 135 6.2 5.10 3.0 55 0306 469% 0310 2736
) range ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Sanzi R. 7.76E+04 750 20.1 8.0 5.68 40 234 0332 5410 0.89% 6120
mean 5.59E+04 7.40 16.7 74 5.40 34 132 0315 5110 0630 4570
Table 4. River flow and pollutant loadings of Sanzi e 74mg/IL2 SHHFANE NEFEY d3d
River discharged into Jeju Harbor Qo0 BODS ZASE HIFFOZE 34my/LE
River flow Pollutant loadings qu-‘f};‘(j/\j 7]7;'_0 s —};“ 6]]‘3’5]‘3111]-(,) ﬁ;
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