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The Characteristics of Water Quality and the Estimation of
Pollutant Loadings from the Flowing Streams in Cheju Island
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(Manuscript received 9 September 1998)

In order to manage the water quality from the flowing streams in Cheju Island, the characteristics of
water quality was investigated from August, 1996 to May, 1997 and the pollutant loadings for future
were estimated from the watershed at each stream.

Comparing the mean concentrations of each water quality with the criterion of water quality in river, it
was under | class except for Changgo Stream, for DO, under [ class at the whole station for SS and
under I class for BOD.

As the pollutant loadings at each stream in 2020 is compared with those in 1996, the estimated
results are as follows : 1) for BOD, 59% at Donghong Stream, 24% at Yeonoe Stream, 44% at Ohngpo
Stream and 57% at Changgo Stream. 2) for T-N, 91% at Donghong Stream, 76% at Yeonoe Stream, 63%
at Ohngpo Stream and 89% at Changgo Stream. 3) for T-P, 69% at Donghong Stream, 42% at Yeonoe
Stream, 45% at Ohngpo Stream and 73% at Changgo Stream

The point source loadings discharged through combined sewer could be treated at sewage treatment
plant. However, the expected slow decreasing rate of BOD, T-N, and T-P loadings is due to the part of un-
treated nonpoint source loadings. Nonpoint source loading overflow typically occurs when the flow of
stormwater combined with sewage exceeds the capacity of the interceptor sewers. Since most of the sew-
ers used in Cheju Island are the combined sewers, the combined overflow sewage is bypassed into the re-
celving water area after a rainstorm. Therefore, a means to control nonpoint source loadings should be
considered for the river and marine water quality management.

Key words : pollutant loadings, flowing stream, watershed, Cheju Island, combined sewer
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Fig. 1. Location of study streams in Cheju Island.
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Table 1. The present population and the population for future at each watershed (unit:persons)

Item 51 year
1996 2001 2010 2020
Sogwip’o City 85,103 86,280 87,310 88,430
Donghong Stream 3,523 3,572 3,614 3,660
Yeonoe Stream 18.635 18.895 19,118 19,363
Pukcheju County 98,325 87,170 71,030 53,080
Ohngpo Stream 6,104 5.411 4.410 3.295
Namcheju County 79,208 74,460 65.810 56,210
Changgo Stream 2.310 2.172 1,919 1.639
T AFEE(1997)
Table 2. The rate of sewage treatment at each watershed (unit:%)
year
ltem 1996 2001 2010 2020
Donghong Stream 63 97 98 100
Yeonoe Stream 63 97 - 98 100
Ohngpo Stream 0 9% 99 100
Changgo Stream 0 85 100 100
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Table 3. The unit value of pollutant loadings from
the future population (unit:g/cap - d)

Item - year
19961 2001 2010 2020
city 65 70 79 89
BOD county 54 59 68 78
TN city 7.75 7.75 7.75 7.75
county 7.75 7.75 7.75 7.75
city 163 163 163 1.63
county 1.63 1.63 1.63 1.63

TR A (1991)

Table 4. Pollutant loadings from nonpoint sources
in different area (unit:kg/im/d)

sources | BOD T-N T-P
urban area 85.9 13.69 2.10
11.0~92.9 2.19~43.01 0.24~8.49
crop land 1.6 9.44 0.24
1.1~7.1 0.36~10.11 0.08~1.09
forest area 1.0 2.20 0.14
0.7~3.8 0.26~4.41 0.01~-0.25

T %48 (1995)
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Tabie 5. The values of water quality at each stream in Cheju Island from August, 1996 to May 1997

Variable flowrate pH Temp DO BOD COD S8 T-N T-P
Stream w/s (T) «( mg/ & )
bonghon & 0.154~ 6.96~ 13.4~ 6.08~ 0.40~ 124~ 120~ 2394~ 0.077~
S:feam angé (313 7.49 17.5 10.27  3.43 4.73 1.90 6.174  0.152
g mean 0.220 7.16 15.5 8.38 1.45 1.99 1.57 4094 0.093
Yeomoe R 0.363~ 7.21~ 13.7~ 7.24~ 066~ 120~ 100~ 1.989~ 0.072~
Ster°er;m ange ;773 7.96 19.0 10.82  2.27 2.40 2.10 5.480  0.096

mean 0.495 7.57 16.2 8.93 1.53 1.86 1.44 3.666 0.083
Ohngpo R 0.172~ 7.50~ 12.0~ 7.32~ 1.02~ 1.03~ 1.60~ 3.900~ 0.084~
Streilr)n ange ;462  8.89 235 930  2.18 3.94  11.60 5232  0.142

mean 0.303 7.99 17.0 843 1.63 1.98 3.78 4540 0.114
Chang Range 0201~ 6.63~ 10.8~ 2.40~ 0.40~ 124~ 120~ 3.129- 0.041-
st HAnBe 361 819 248 1004  8.30 14.23 8.70  11.396  0.451

ream " can 0.279  7.76 16.2 7.10 1.96 4.63 3.31 6.613  0.227
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Fig. 2. Seasonal variations of DO at each stream
in Cheju Island.
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Fig. 3. Seasonal variations of BOD at each stream
in Cheju Island.
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Fig. 5. Seasonal variations of T-N at each stream
in Cheju Island.
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Table 6. The estimated pollutant loadings at each stream in Cheju Island (unit:kg/d)

. vear

Stream Variable 1996 2001 5010
BOD 207 130 129
Ponshons T T 64,7 59.8 59.5
T-P 6.4 4.5 4.5
BOD 592 183 174

Yeonoe Stream T-N 226.3 177.2 175.8
T-P 19.2 8.9 8.6
BOD 590 274 264
Ohngpo Stream T-N 128.7 .83.0 81.7
T-P 18.0 8.4 8.1
Changgo . BOD e 18l 162
Stream _T-N 160.6 145.2 142.7
T-P 13.9 10.7 10.1
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