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Assessment of Pollutant Loads in the Dongjin River
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Research, Jeonju 516-844 Korea, “National Institute of Agricultural Science Technology, RDA, Suwon 441-707, Korea)

ABSTRACT: This study was conducted to evaluate the influence of pollutant loads on the water quality in
the Dongjin River area from January 2003 to December 2004.

The average value of BOD and T-N showed the highest peak in Yongho, Dukcheon Iwatershed among
Dongjin River. Concentrations of BOD, T-N and T-P in Jeongeup watershed were 229 mg L', 440 mg L and
0.27 mg L', respectively. Concentration of BOD in Chilbo was 1.19 mg L~ which would be in the grade
I according to water quality criteria by Ministry of Environment. The BOD level in Wonpeung and

Sinpeung watershed ranged from 4.06 to 7.35 mg L.

The T-N effluent loads of non-point pollutants were high in Wonpeung, Gobu, Yongho-Dukcheon,
Jeongeup and Sinpeung watershed in order. The major sources of BOD, ’[l‘-N and T-P effluent loads were
Livestock. The T-P effluent load of non-point pollutant was 68 kg day’ in Wonpeung, 58 kg day™ in

Yongho-Dukecheon and 45 kg day'1 Jeongeup watershed

The delivered loads of BOD was high in Gobucheon, while both T-N and T-P were high in Yongho:
Dukcheon. The delivery ratio of BOD and T-N at dry season was below 100% in all watershed of Dongjin
River. The delivery ratio of T-N at raining season was high in Yongho-Dukcheon and Chilbo watershed.
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Table 1. Watershed traits in the Dongjin River
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Fig. 1. Location map of drainage and sampling sites in
the Dongjin River.

Watershed Sites Traits
Gobu D1~2 Rural area, paddy/upland ratio: 1.68
D3 Mixing of urban and rural area
D4~6 Rural area, paddy/upland ratio: 13.11

Yongho, Dukcheon

D12 Mixing rural area and live stock
D7~9 Urban area, Jeongeup industrial complex
Jeongeup .
D10 Mixing rural area and live stock
Chilbo D11 Rural area, paddy/upland ratio: 2.35
D13 Rural area, paddy/upland ratio: 1.99
Wonpeung :
Di14~16 Rural area, paddy/dry land ratio: 2.16~5.47
Sinpeung D17 Rural area, paddy/dry land ratio: 3.57
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Table 2. Data collection for assessment of pollutants load
Category Ttem
Water Water quality, Treated water standards, Discharged wastewater standards
Pollutants Population, Livestock, Industries, Land use

Treatment facilities

Hydrograph Water supply, Irrigation, Water transportation

Map Administrative map, Topographical map, Land use map

Environmental facilities, Sewage facilities, Livestock wastewater facilities

Table 3. The population and the number of livestocks in the Dongjin River area

Livestock (head)

Watershed Population Chicken Pig Deer Duck 1::/([)1‘1/\1: bi(;r:gle
Gobu 40,576 782,410 49,926 125 11,983 2,137 4272
Yongho, Dukcheon 23,121 351,000 81,675 - - 6,317 7,390
Jeongeup 75,219 474,500 36,800 - - 910 6,094
Chilbo 9,194 381,000 44,350 - - 420 6,550
Wonpeung 55,400 639,580 97,746 - - 3,011 9,255
Sinpeung 25,553 648,682 26,329 - - 5,355
Total 229,063 3,277,172 336,826 125 11.983 12,795 38,916
Table 4. Some pollution sources in the Dongjin River area
w Industrial Nursery Land using
atershed wastewater (ha) Paddy Upland Pasture Forest-lot
(m” d") (ha) (ha) (ha) (ha)
Gobu 108 15.41 7,910 4,377 214 9,021
Yongho, Dukcheon 32 9.54 8,748 1,963 105 5437
Jeongeup 4,368 14.61 4,961 2,270 82 13,741
Chilbo - 7.73 2,164 921 32 10,599
Wonpeung 4,152 0.02 9,320 3,519 57 11,397
Sinpeung 520 0.33 3,663 1,025 11 2,750
Total 9,180 47.63 36,7660 14,0750 501 052,945
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Table 5. Water quality in the Dongjin watershed
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(Unit : mg L™

watershed pH EC BOD T-N T-P NHs-N NOs-N SOy
Gobu 791 316 351 4.76 0.41 1.38 255 21.81
Yongho, Dukcheon 7.65 412 4.44 744 049 3.47 291 21.38
Jeongeup 7.54 230 2.29 4.40 0.27 0.53 2.85 23.75
Chilbo 7.61 116 1.19 3.15 0.13 0.11 197 11.03
Wonpeung 7.70 289 259 4.06 0.25 0.75 2.56 23.40
Sinpeung 7.54 409 3.56 6.35 0.62 212 3.63 27.60

Table 6. The raw pollutant loads of point source and non-point source in the Dongjin River area

(Unit : kg day™)

Point pollution source

Non-point pollution source

Watershed
BOD T-N T-P BOD T-N T-P
Gobu 17,203 4,047 1,279 2,212 1,367 116
Yongho, Dukcheon 21,027 5,126 1,573 2,394 1,179 119
Jeongeup 19,149 3,745 1,110 2,546 1,141 108
Chilbo 12,042 2,832 1,009 924 563 50
Wonpeung 26,949 6,638 1,914 2,703 1,485 135
Sinpeung 10,741 2,390 813 922 492 46
Total 107,111 24,777 7,698 11,701 6,227 574
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Table 7. The effluent loads of point source and non-point source in the Dongjin River area

(Unit : kg day™)

Point pollution source

Non-point pollution source

Watershed
BOD T-N T-P BOD T-N T-P
Gobu 4,657 1,694 374 719 455 53
Yongho, Dukcheon 4,201 2,056 465 801 391 58
Jeongeup 3,976 2,304 325 785 362 45
Chilbo 2,423 1,063 245 356 213 30
Wonpeung 3,401 2,162 547 916 503 68
Sinpeung 1,729 984 163 355 210 30
Total 20,387 10,263 2,029 3,932 2,134 283
Table 8. The pollutants ratio of BOD, T-N and T-P in the 3500 _—
Dongjin River area (Unit : %) 000 :;’;;as";\;sson
Pollutants source BOD T-N T-P
Population 20 11 1
Industry 3 5 3
Livestock 34 51 69
Land use 12 13 6 Chibo  Yongho  Gobu  Jeongeup Wopeung Sinpeung
Nursery 29 12 17
Facility 2 8 4 Fig. 2. The delivery loads of BOD in the Dongjin River
area.
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area.
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Table 9. The delivery ratio of BOD, T-N and T-P in the Dongjin River area (Unit : %)
BOD T-N T-P

Sites Non raining Rainy Non raining Rainy Non raining Rainy

season season season season season season
Gobu 16.6 56.7 36.9 84.9 5.8 354
Yongho 12.4 31.1 37.6 119.4 12.5 ‘ 41.1
Jeongeup 15.6 29.0 379 614 18.6 23.6
Chilbo 11.2 16.1 921 117.5 9.3 29.6
Wonpeung 23 32.8 41 4.5 0.8 18.7
Sinpeung 10.8 41.2 20.5 79.8 5.5 275

¥ Ratio (%) = (Delivery loads)/(Effluent loads)x100
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Fig. 4. The delivery loads of T-P in the Dongjin River
area.
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