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Assessment of Pollutant Loads for Water Enhancement in the Mankyeong River

Kyeong-Bo Lee, Jong-Cheon Kim, Jong-Gu Kim", Deog-Bae Lee?, Chan-Won Park, and Jae-Duk Kim (Honam
Agricultural Research Institute, NICS RDA, Tksan 570 080, Korea, "Jeonbuk Institute of Health and Environmental
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 Mankyeong River from January 2002 to December 2004.
The BOD level in upstream ranged from 0.58 to 1.57 mg L', which would be in I grade according to
water quality criteda by Mlmstly of Environment, but BOD level in midstream and downstream was II[
grade. T-N contents were high in midstream and the average T-P level ranged from 0.06 to 2.70 mg L.
The point raw loads of BOD was hlgh in Iksancheon, Mokcheonpo and Cheongha basin. The point
raw loads of T-N and T-P were high in Iksancheon and Cheongha watelshed The non-point raw loads
of BOD were 3,931 kg day™” 2,870 kg day and 2,827 kg day in

watershed, respectively.

Mokcheonpo, Top and Jeonju

The major source of BOD effluent load was population, that of T-N and T-P effluent loads was livestock.
The delivered load of T-N were high in Jeonju, Mokcheonpo, Gosan, Iksancheon watershed in order. The
delivered load of T-N was high in Jeonju watershed and that of T-P was high in Jeonju and Iksancheon
watershed. The delivery ratio of BOD and T-N at dry season were below 100% except Mokcheonpo
watershed. The delivery ratio of BOD and T-N at raining season were high in Gosan watershed.

Key Words: Mankyeong River, Water quality, Pollutant loads
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Fig. 1. Location map of drainage and sampling sites in
the Mankyeong River.

Table 1. Watershed traits in the Mankyeong River
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Basin Watershed Sites Traits
Up Gosan M1~3, M6 Forest (80%), rural area, paddy/upland ratio: 1~3
stream Soyang M4, 5,7 8 9 Rural area, paddy/upland ratio: 0.8~2.5
Jeonju M10~12 Urban area, Jeon industrial complex
' Samcheon M13~14 Mixing of urban and rural area
I;/tligillf Seoktap Mi15 Jeonju 3rd industrial complex, rural area
Iksan M17~19 Live stock complex
Masan-Jochon Mile6, M20 Rural area, paddy/upland ratio: 1.7~2.1
Mokcheonpo M22~23, M27 Urban area, ksan industrial complex
s?rOeV:rr; Top M21, M25, M28 Rural area, paddy/upland ratio: 1.7 ~5.5
Cheongha M24, M26 Rural area, paddy/upland ratio: 1.75~2.6
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Table 2. The pollution source of population and livestock in the Mankyeong River

Livestock (head)

Watershed Population Chicken Pig Deer Goat Duck  Antelope I:(j)l‘l}v( bi?rsztrtlle
Gosan 27,292 450,000 40,729 215 - - 307 1,105 8,809
Soyang 53,861 163,500 27,941 280 - - - 1,119 147
Jeonju 299,611 43,385 3,022 38 447 437 8 267 562

Samcheon 274,987 76,500 16,667 270 - - - 71 1,636
Seoktap 20,075 270,000 7,899 5 - - 25 398 733

Iksancheon 22,561 529,082 155,468 235 - 353 25,672 844 2,044

Masan-Jochon 36,833 434,432 9,428 115 176 120,000 - 550 942
Mokcheonpo 226,618 48,117 10472 48 - 203 - 47 411

Topcheon 63,552 1,307,923 32,899 90 - 3000 403 1,479 2,502

Cheongha 15927 3,198,041 99,190 - - - - - 3,692
Total 1,041,317 6,520,980 403,715 1,296 623 123,993 26,415 5,880 21,478

* The basic year : 2003

Table 3. The pollution sources in the Mankyeong River (industrial, nursery and land using)

Watershed Industrial\gwaastewater Nursery Land using
(m” d") (ha) Paddy (ha) Upland (ha) Forest-lot (ha)

Gosan 702 0.94 3,094.3 1,633.6 35,143.0
Soyang 1,545.4 0.30 1,817.1 9427 13,7194
Jeonju 3,001.5 - 1,4429 976.6 14,616.7
Samcheon 523.5 - 2,019.7 967.4 15,175.6
Seoktap 588.3 - 2,394.2 6735 5,790.2
Iksancheon 662.3 3.68 2,783.8 1,093.9 7,264.0
Masan-Jochon 1,5914 3.21 2,943.0 1,466.5 8,034.3
Mokcheonpo 3,107.1 5.96 4,826.5 851.9 11,300.2
Topcheon 2,508.1 6.93 8,230.8 2,244.7 17,559.9
Cheongha 126.3 0.004 35715 1,805.1 9,457.3
Total 13,724.1 21.024 33,123.8 12,655.9 138,060.6

* The basic year : 2003
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Table 4. Seasonal variations of water quality in the Mankyeong River
Season Sites pH EC (us cm”’) BOD (mg L") TN (mg L") TP (mg L")
Up basin 7.45 179 0.95 0.87 0.06
Spring Middle basin 7.62 1277 6.12 15.06 173
Down basin 7.57 1,211 7.37 17.47 1.95
Up basin 7.45 56 1.12 0.52 0.01
Summer Middle basin 742 1,067 7.56 9.30 0.92
Down basin 6.94 808 8.50 6.81 0.75
Up basin 7.65 231 0.58 295 0.10
Autumn Middle basin 7.31 1,238 13.85 17.59 2.24
Down basin 7.29 1,113 7.23 10.42 0.76
Up basin 6.99 448 157 4.04 0.32
Winter Middle basin 7.33 1,502 6.98 23.81 2.70
Down basin 731 1,437 8.24 21.57 2.06

Table 5. The raw loads of point pollutant and non-point pollutant in the Mankyeong River

Point pollution source

Non-point pollution source

Watershed BOD T-N T-P BOD TN T-P
(kg day'l) (kg day'l) (kg day'l) (kg day'l) (kg day'l) (kg day'l)
Gosan 13,488 3,206 1,052 1,251 1,117 84
Soyang 7,992 1,309 501 971 551 47
Jeonju 16,717 3,545 479 2,827 810 89
Samcheon 16,873 3,712 634 1,871 712 70
Seoktap 3,866 906 262 1,169 417 44
Iksancheon 23,171 5,699 2,265 1,133 495 47
Masan-Jochon 7,097 1,664 462 1,269 560 52
Mokcheonpo 24,796 3,540 574 3,931 1,011 125
Topcheon 17,427 3,895 1,188 2,870 1,254 125
Cheongha 29,558 6,911 2,648 1,793 715 70
Total 160,990 34,887 10,064 19,089 7,640 757
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Table 6. The effluent loads of BOD in the Mankyeong River (Unit : kg day™)

Watershed Population  Livestock Industry Nursery pli Ezi:)?:tliet I;:Eg T?\Zgg?(t
Gosan 567 1,002 5 140 - 313 143
Soyang 425 518 123 45 - 243 51
Jeonju 229 88 121 - 4,230 707 13

Samcheon 569 326 13 - - 468 31
Seoktap 297 174 46 - - 292 38

Iksancheon 695 609 51 553 188 283 78

Masan-Jochon 319 215 101 482 - 317 61
Mokcheonpo 812 183 70 895 806 983 18
Topcheon 1,548 698 135 1,039 15 718 181
Cheongha 576 1,711 9 3 23 448 427
Total 6,038 5,525 675 3,157 5,242 4,772 1,041

Table 7. The effluent loads of T-N in the Mankyeong River (Unit : kg day™)

Watershed Population ~ Livestock Industry Nursery plaﬁ?‘gitlet };jﬂ; Tﬁ:ﬁggﬁt
Gosan 169 817 3.7 28 - 279 82
Soyang 119 396 92 9 - 138 31
Jeonju 143 74 73 - 4,482 202 74

Samcheon 172 256 10 - - 178 14.
Seoktap 66 138 34 - - 104 33

Iksancheon 178 1,035 34 111 982 124 52

Masan-Jochon 165 172 34 97 - : 140 53

Mokcheonpo 178 141 50 179 1,755 253 11

Topcheon 392 550 101 208 23 313 153

Cheongha 150 1,301 5.6 07 8 179 375

Total 1,732 4,879 441 631 7,252 1,910 811
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Table 8. The effluent loads of T-P in the Mankyeong River (Unit : kg day™)

Watershed Population  Livestock Industry Nursery plaﬁ?‘;itrl-tlet II;:;(; Ti(::sligit
Gosan 22 175 05 8 - 21 20
Soyang 15 105 12 24 - 12 7.8
Jeonju 17 16 10 - . 336 22 1.8

Samcheon 22 62 1.3 - - 18 44
Seoktap 9 33 45 - - 11 6.1

Iksancheon 22 107 5.0 30 29 12 11

Masan-Jochon 20 40 44 26 - 13.2 94
Mokcheonpo 22 36 6.7 48 133 31 2.8

Topcheon 48 133 14 55 12 31 28

Cheongha 19 340 0.7 0.2 0.3 18 67
Total 215 1,047 59 168 510 189 159

Table 9. Comparison of non-point effluent pollutant ratios (unit : %)
Basin Farmland Non-farmland Livestock
BOD T-N T-P BOD T-N T-P BOD T-N T-P
Rural area 52 226 113 56.6 323 234 382 45.0 65.3
Urban area 2.6 30.9 184 95.6 65.3 737 1.8 3.9 7.9
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Table 10. The delivery loads of BOD, T-N and T-P in the Mankyeong River
BOD (kg day'l) T-N (kg day‘l) T-P (kg day'l)
Sites Non raining Rainy Non raining Rainy Non raining Rainy
season season season season season season
Gosan 319 14,855 550 17,857 28 1,037
Soyang 214 3,035 459 5,129 13 258
Jeonju 2,002 18,933 3,425 20,193 446 1,821
Samcheon 320 6,503 471 6,983 26 707
Seoktap 123 710 173 711 38 95
Iksancheon 939 10,739 1,700 5,901 356 1,553
Mokcheonpo 6,340 13,977 2,895 4,420 798 894
Total 10,257 68,752 9,673 61,194 1,705 6,365
Table 11. The delivery ratio of BOD, T-N and T-P in the Mankyeong River
BOD (%) T-N (%) T-P (%)
Sites Non raining Rainy Non raining Rainy Non raining Rainy
season season season season season season
Gosan 26 1,218 57 1,550 29 1,085
Soyang 23 325 59 657 18 378
Jeonju 38 357 69 407 114 468
Samcheon 29 590 78 1,154 47 1,280
Seoktap 18 104 52 212 111 277
Tksancheon 47 541 69 240 269 1,175
Mokcheonpo 176 389 113 172 319 358
% Ratio (%) = (Delivery loads)/(Effluent loads)x100
Table 12. BOD Reduction loads (Base on Water quality criteria)
. . 3 -1
Watersheds Target Agriculture  Target lgads Agrlculture Dellvereq%oads Reduction loads (kg d”)
Water Q. Water Q (kg d7) loads (kg d’ Y kg d) Target  Agriculture
Gosan 1st 4th 267 2,138 264 -3 -1,874
Soyang 1st 4th 113 907 214 101 -692
Jeonju 2nd 4th 1,358 3,621 2,012 654 -1,609
Samcheon 1st 4th 126 1,011 320 793 -692
Seoktap 2nd 4th 52 138 123 71 -16
Iksancheon 2nd 4th 287 765 939 652 174
l;gz;ii 2nd 4th 6 17 16 10 1
Mokcheonpo 2nd 4th 992 2,645 6,340 5,348 3,695
Top 2nd 4th 1,911 5,096 3,570 1,659 -1,526
Fog AshiAY B gl we f5E vhdsia o Aol sty ea kAU, LA, &
£ Asks FEaerlah Besith s gnIAiol A QA FAlsojok shv, ARA|kAl o) st
H el tsire d371aA8s A o ApeyEe ddsiate] sHlBeAAAAS 28k @
Bz ddeade] g Fefgol & Ao thei= & A7 NdstelA shdol BElE & SIEE djofok gt
o A4 felEE edede Ao 5 gl AR
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