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Assessment of Pollutant Loads for Water Enhancement in the Jeongeupcheon of Dong-

jin River

Kyeong-Bo Lee, Jong-Cheon Kim, Ji-Hye Park, Deog-Bae Lee and Jong-Gu Kim (Honam Agncultural Research Institute,

NICS, RDA, lksan 570080, Korea)

ABSTRACT : The influence of pollutant loads on the water quality in Jeongeupcheon of Dongjin river was
evaluated from Jan. 2002 to Dec. 2003 for two years. The range of pH in water was 6.87~7.53. The EC level
in upstream ranged from 83 to 95 ps/cm with the highest value in autumn. The BOD level in upstream rang-
ed from 0.61 to 1.27 mg/L, which would be I grade according to water quality criteria by Ministry of Enviro-
nment, but that in downstream was III grade. The average T-N level in midstream ranged from 6.10 to 10.84
mg/L. which was the highest values throughout the stretch of the river. The average T-P levels ranged from
041 to 0.98 mg/L. Jeongeupcheon was suitable for the agricultural usage based upon one year anmalysis of river
water quality. The effluent loads of BOD was high in midstream (J4) with 553 kg/day. The major sources of
T-N loads were livestock, population, land use, and industry in order. The effluent loads of T-N was high in
J4 by population and industry while that of T-N was high in J5 and J6 by livestock and land use. The
delivered loads of T-N was high in downstream. The delivered loads of T-P was low as compared with those
of BOD and T-N. The delivery ratio of T-N ranged from 6 to 38%.

Key words: Jueongeupcheon, Water quality, Pollutant loads.
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Fig. 1. Location map of drmnage area and sampling sites in
the Jeongeupcheon.
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Export coefficient x No. of pollutant sources = Pollutant loads

Unit loads after treatment x No. of pollutant sources
= Effluent loads
or Pollutant loads - Reduction loads = Effluent loads

Effluent loads x Delivery ratio = Delivered loads
or Water quality x Flux = Delivered loads

Fig. 2. The definitions of pollutant loads.
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Table 1. Seasonal variations of water quality in the Jeongeu-
pcheon

EC BOD TN TP

Season Sites H
P (/e (me/1) (mg/L) (omg/L)
Upstream J1 687 RN 0.88 227 008
Hankyocheon 5 717 19 1.74 381 030
Spring  Midstream  J4 709 34 59 610 098

Cheonwoncheon J23 698 174 502 389 013

Downstream J6 706 145 571 373 037
Upstream n7wzys % 061 2% 007
Hankyocheon J5 751 132 235 32 04

Summer Midstream  J4 721 247 437 675 058
Cheonwoncheon J2,3 751 141 104 38 017
Downstream J6 749 141 252 383 028
Upstream 173 & 18 215 009
Hankyocheon J5 734 276 251 558 031

Autumn  Midstream J4 723 517 291 1084 096
Cheonwoncheon 23 729 202 133 435 019
Downstream J6 734 240 251 517 050
Upstream 1716 8 127 218 012
Hankyocheon J5 726 315 116 446 020
Midstream J4 717 395 378 673 041
Cheonwoncheon 123 714 148 127 446 013
Downstream J6 724 339 437 648 053
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Table 2. The pollution sources in the Jeongeupcheon

Industrial Korean Milk
Human = waste-  beef Pig  Chicken

Sites Population water  cattle ow (head)  (head)

(/day) (head) (P2
J1 11,376 19 337 16 235 54,964
J2 4950 - 965 81 1,205 60,754
13 5,684 4 1,766 286 3,078 132,413
J4 38,218 321 135 13 27 41,933
5 21,19% 2,249 94 9,488 780,300
J6 8,927 5715 2,269 25,042 686,097
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Table 3. The area of land use around Jeongeupcheon

(Unit : ko)
Sites Upland  Paddy Forest Lot The others

n 07 09 213 02 -

2 24 53 259 05 02
13 43 101 188 10 0.2
4 29 103 147 23 -

5 6.8 111 186 21 0.3
J6 85 259 100 18 02

Table 4. The raw and effluent loads of BOD in the Jeongeu-
pcheon (Unit : kg/day)
Population Industry Livestock ~ Land using

Raw Fffluent Raw Fffluent Raw Fffluent Raw FEffluent

Sites

J1 5688 2249 16 15 476 61 4£22 105
2 475 122 - - WS 132 U5 2Be
B 2R3 1154 129 27 20892 318 1428 %7
4 19110 4507 1410 319 6142 102 1080 598
6 10632 5394 1147 66 6657 87 299 600
J6 4374 326 330 29 104391 1172 2434 609
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Table 5. The raw and effluent loads of T-N in the Jeongeu-
pcheon (Unit : kg/day)
Population Industry Livestock  Land using

e Raw Effluent Raw Fffluent Raw Effluent Raw Effluent
1 1195 37 09 01 1090 39 627 157
2 50 160 - - 260 80 127 307
3 728 24 24 08 4835 20 1630 407
J4 4013 7498 204 85 1486 63 811 399
J5 2403 112 79 69 15301 52 2075 519
Jo 1178 89 20 20 2483 746 2982 745

Table 6. The raw and effluent loads of T-P in the Jeongeu-

pcheon (Unit : ke/day)
Population Industry Livestock  Land using
e Raw Effluent Raw Effluent Raw Effluent Raw Effluent
1 136 41 09 - 39 04 42 10
2 59 22 - - 784 11 90 22
B 83 31 24 - 1705 30 123 31

J4 468 661 204 02 7B6 10 68 35
B 24 139 79 01 889 105 158 39
Jo 134 99 20 - 11685 133 234 59
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Table 7. The delivered loads of BOD, T-N and T-P in the
Jeongeupcheon

BOD(kg/day) Ratic? T-N(kg/day) Ratio T-P(kg/day) Ratio

Sites o o .
Effluent Delivery ) Effluent Delivery (%) Effluent Delivery (%)

. 23 130 51 54 24 88 55 16 2
2 1Y 1 17 %47 @2 1M 55 21 3%
B 18 242 130 %9 180 2A3 92 24 ¥
A 58 78 142 845 3B2 4 W8 39 6
B0 52 A 252 4 117 B4 50 18
Jo 54 718 142 280 3131 12 ©1 61 A

“Ratio(%) =(Delivered loads), (Effluent loads)x100.
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