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Abstract : Water pollution in the South-Han River located downstream of Chungju Dam during dry season is getting worse due
to the deteriorating water quality and reduced flow rates. Thus, the objectives of this study were to analyze the pollutant load
characteristics in the main streams inflow into the South-Han river and to evaluate its contribution to the water pollution in the
river during dry season for selecting the priority major stream and pollution sources. the greatest pollutant loads and the
contribution ratio to water pollution in the South-Han river were analyzed in the Seomgang. Also, the largest proportion of total
pollutant loads occurred by the point source and baseflow during monitoring periods was also analyzed in the Seomgang. In
addition, the results of analysis of the Nationwide water pollution source survey showed that the total pollutant loads discharged
from the Seomgang was the greatest, and the high proportion of pollution sources was found in the order of Landfill, Domestic,
Livestock. As the result of this study, it is necessary to manage the pollutant loads occurred by the point source and baseflow in
the Seomgang for water quality improvement in the South-Han river during dry season.
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Fig. 1. Hydrograph separation of streams during dry season.
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Fig. 2. Map of main streams flowing into South Han River,
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Table 1. Characteristics of land use in the main streams

(unit: km?, %)

Stream Urban Agriculture Forest Bare ground Water Etc. Total
SG. 596 (4.0) 2276 (15.2) 1,103.3 (74.0) 253(1.7) 209(14) 552 (3.7) 1,491 (100)
CC. 404 (6.8) 207.3(34.9) 2513 (42.3) 16.0(2.7) 9.5(1.6) 69.5 (11.7) 594 (100)
Y.C. 16.5(9.1) 854 (47.2) 43.1(23.8) 56(3.1) 16(0.9) 28.8(15.6) 181 (100)
B.C. 318(104) 100.7 (32.9) 1138 (37.2) 153 (5.0 28(0.9) 416 (13.6) 306 (100)

*S.G.: Seomgang, C.C.: Cheongmicheon, Y C.: Yanghwacheon, B C : Bockhacheon
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Table 2. Classifications of hydrologic condition

Flow duration interval

Hydrologic condition class

0~10%
10 ~ 40%
40 ~ 60%
60 ~ 90%
90 ~ 100%

High flows
Moist conditions
Mid-range conditions
Dry conditions

Low flows

*Source: Cleland, 2003, USEPA, 2007

o f Collected data A Load duration curve
(2007-2016 yr) (2007-2016 yr)
l v Target of Low| flow rates

(2007-2013 yr)

Flow duration curve Pollutant loads by low
ow conditions(BOD,T-P)

e (2017 yr, dry season)

N
3 - == Pollutant loads by point
¥ Flow and Water Quality (BOD;, COD, SS,

Anaysis of the pollutant
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contribution ratio
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[Using WHAT-Pollutant Load Estimation] Selection of Priority
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( . . N\ % -\
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Fig. 3. Outline map of research method.
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Fig. 5. Flow duration interval of main streams flowing into South Han River,
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Fig. 6. Load duration curves of main streams flowing into South Han River,
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Table 3. The pollutant loads at low flow conditions (unit: kg/day)
Pollutant loads (kg/day)
Number of data Number of excess data  Excess ratio (%)
Stream Observed Target Excess
BOD5 TP BOD5 TP BOD5 TP BOD5 TP BOD5 TP BOD5 TP

SG. 8520 590 6735 316 1785 274 78 78 44 41 56.4 526
C.C. 4209 99 1762 50 2447 49 57 57 56 54 982 947
YC. 147 8 9.1 1163 107 326 00 55 55 29 13 527 236
B.C. 6400 259 2691 215 3708 44 49 49 47 22 959 449

*S.G.: Seomgang, C.C.: Cheongmicheon, Y C.: Yanghwacheon, B,C.: Bockhacheon
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Fig. 7. The contribution ratio of pollutant loads to the South
Han River,
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Table 4. The pollutant loads by point source and baseflow
(unit: kg, %)

Stream
Water Ch Y Bock Total
ualit eong- ang- ock-
qualy’ Seomgang micheon hwacheon hacheon
BOD 089,485 388,808 161,488 332,408 1,872,279
° (628 (09 (8.6) (17.8) (100)
coD 2,801,978 1215272 570,020 792,370 5,379,640
(52.1) (22.6) (10.6) (14.7) (100)
Toc 1751648 641257 400,784 514,008 3,307,692
(63.0) (19.4) (12.1) (15.5) (100)
sg 11,759,308 9,580,984 4,283,277 2,831,404 28,454,973

(41.3) (33.7) (15.1) (10.0) (100)

TN 1479611 609849 288,587 721,732 3,009,779
(47.7) (19.7) 9.9) (23.3) (100)
Tp 25255 24888 16685 17,221 84.049
(30.0) (29.6) (19.9) (20.5) (100)
oha 11197620 609,943 235577 450,986 2,503,126
(47 .8) (24 .4) 9.4) (18.4) (100)
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Fig. 9. The contribution ratio of pollutant loads by point source and baseflow flowing into South Han River,
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Table 5. The pollutant loads by point source and baseflow
(unit: kg/day, %)

Stream
Water Pollution ch Y Bock
uality source eond- oo e
quality SeOMEaNg  iiheon hwacheon  hacheon
Domestic 24672(144) 13226(89) 367.3(64) 9572(9.1)

Livestock 49348 (28.7) 76646 (51.6) 2937.6(51.5) 45142 (42.7)

Industry  408(02) 366(03 146(03 2001(19
Landfil 96823 (56,3) 5702.0 (38.4) 2385.0 (418) 49025 (46.3)
Etc.  730(04) 124908 0200 10000

Total 171981 (100) 14850.7 (100) 5704.7 (100) 10575.0 (100)

Domestic 17717 (171) 1131.7(131) 2228(69) 8299(119)
Livestock 27511 (265) 44821 (52,0) 1909.0 (688 27113 (39.0)
(

Industry 325003 730(08 146(05) 1368.7(19.7)
Landfil  5795.8 (55.9) 29108 (33,8) 10983 (33.8) 20380 (29.3)
Etc. 14501 24508 0000  33(0.1)

Total 103656 (100) 8622.1 (100) 3244.7 (100) 69512 (100)

Domestic 1015(11.9 607(68 232(61)  524(80)
Livestock 2965(34.8) 5752(644) 259.1(67.9 3856(59.0)

Industry  86(04)  31(04) 22(06 31248
T Lendfil  4460(524) 2477(277) 97.1(254) 1843(282)
Etc. 3905  67(0.7) 00(0) 00(0,0)
Total  8515(100) 8934 (100) 3816(100) 6535 (100)
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