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Change in Agricultural Irrigation Water Quality in Mankyeong River
Kyeong-Bo Lee, Deog-Bae Lee, Sang-Bok Lee and Jae-Duk Kim(National Honam Agricultural Experiment Station

RDA. Iksan 570-080)

ABSTRACT : The water quality at Mankyeong River was surveyed 13 sites of main stream for 6 months from April to
September in 1995 and 1997. The monthly average value of NH,N, SO,> and CI showed the highest peak in April while that
of NO;'N showed the highest peak in August. The monthly average value of COD showed the highest peak in September at
high temperature season. Concentrations of NH,N and SO, in Mankyeong River stream exceeded the standard water quality
criteria in many sites. The water quality of Mankyeong River stream was not suitable for the irrigation source excepted the
sites such as Hari, Gosan stream and Soyang stream. The floodgate of Mokcheon, Yocheon, Jeonju and Samcheon stream
were rapidly polluted by the sewage of city, otherwise the Iksan stream was rapidly polluted by the sewage of swine. The sum
of ionic concentrations in Mankyeong River stream was the highest at floodgate of Yocheon by influence of the sewage from
city and industry. The order of the major anions and cations concentration in Mankyeong River stream were SO,2>CI>NO;

>PO,> and Na™>Ca*>NH,>Mg*>K", respectively.
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Fig 1. Location map of sampling sites along Mankyeong River
1. Tab stream (Mk-1) 2. Floodgate of Mokcheon (Mk-2)
3. Floodgate of Youcheon (Mk-3)
4. Controlgate of Mangkyeong (Mk-4)
5. Chunpo bridge (Mk-5) 6. lksan stream (Mk-6)
7. Samrye bridge (Mk-7) 8. Hari bridge (Mk-8)
9. Gosan stream (Mk-9) 10. Chucheon stream (Mk-10)
11. Soyang siream (Mk-11) 12. Jeonju stream (Mk-12)
13. Samcheon stream (Mk-13)
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Table 1. Monthly chemical changes of inorganic concentrations in the
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Mankyeong River in 1995.

Month pH EC NH,N NO;N cr SOz PO Ca> CoD
us/co mmemmmeceee mg/l -=--==-mmmemee-
Apr. 71~84 2090 135 24 270.2 2239 35 105.7 138
May 70~87 780 142 3.0 132.0 140.1 0.9 29.7 16,0
June 7.2~84 646 31 2.6 103.8 1505 23 382 19.2
July 75~81 379 28 25 46.1 68.5 19 303 142
Aug. 70~81 213 12 36 22.4 409 05 43 85
Sep. 72~79 712 74 31 929 12338 32 29.0 126




Table 2. Monthly chemical changes of inorganic concentrations in the Mankyeong River in 1997.
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Month pH EC NH,N NOs-N Ct SO2 s Car COD
L mg/ | -=m=mmmmmmmmeee
Apr. 70~76 297 40 3.3 23.0 108.5 09 173 132
May 6.3~74 146 24 1.2 1.7 354 03 147 147
June 6.2~69 121 1.8 0.9 94 211 05 15.6 201
July 62~7.0 151 24 1.1 1.8 34.9 03 145 18.5
Aug. 71~76 250 25 24 206 89.4 07 16.4 20.0
Sep. 6.8~7.8 485 35 0.2 474 70.8 14 252 204
Table 3. Comparisons of yearly water quality in Mankyeong River.
Year EC NH,-N NOsN SO PO/~ Ca* CcoD
us/em e mg/l -------mmmmeeee
Mean 803 7.0 29 94.6 124.6 2.1 462 14.1
' 95 Min. 160 - 1.3 12.6 - 6.7 28
Max. 2746 64.5 72 1511.3 601.5 87 401.0 456
Mean 242 28 206 60.0 0.7 173 17.8
97 Min. 60 - 24 10.2 - 9.3 24
Max. 785 821 6.6 88.6 620.5 9.8 34.8 50.7
Table 4. Montly precipitation of sampling sites along the Mankyeong River. (unit : mm)
Region Year Apr. May June July Aug. Sep.
Jeonju "85 86.8 64.8 264 163.7 3214 63.6
97 6.6 157.2 210.0 415.8 3324 21
lksan "85 56.0 725 385 88.5 5975 425
97 54.5 124.0 192.4 3409 173.6 214
Kunsan 95 66.3 63.8 36.5 99.4 547.4 45.8
97 27 137.7 191.0 3089 1321 285
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Table 5. Gomparisons of water quality from thirteen sites along the Mankyeong River in 1995.

Stes oH EC NHN NO;-N Ct SOz PO Ca COoD Na
us/cm ng/
Mk-1 72~84 304 2.9(2) 29 410 44.3(3) 07 174 32 21.0
M2 69~80 114109 9.3(4) 23 151.3(1)  162.4(6) 22 39.1 255 220.2(1)
Mk-3 72~78 1242(4) 9.6(5) 5.0 217.6(1)  289.0(6) 1.6 133.3 -23.8 407.1(2)
Mk-4 78~83 904(3) 8.19) 25 89.2 177.0(6) 23 50.8 19.3 1041
Mk-5 7.3~8.1 893(3) 8.2(4) 2.7 86.8 167.5(6) 2.1 533 15.0 102.8
Mk-6 7.6~8.1 776(2)  28.3(6) 3.1 59.7 117.8(4) 97 37.8 29.1 538
Mk-7 75~84 1131(9 13.6(4) 27 100.2 228.9(6) 20 534 142 1539
M-8 73~80 23 33 1.8 59.7 43.1(1) 97 24.1 25 12.8
Mi-9 75~79 145 0.1 29 9.7 236 - 174 32 6.7
Mk-10 7.3~8.1 553 10.8(5) 1.7 707 63.5(4) 1.5 379 14.2 40.2
Mk-11 7.3~82 289 1.6 29 22 248 0.6 276 44 139
Mk-12 70~74 509 11.2(4) 2.1 55.8 44.6(2) 3.1 311 176 338
Mk-13 72~78 465 9.5(4) 2.1 45.0 38.5(2) 17 29.8 148 30.7
Standard  6.0~85 1000 5 20 250 50 - - 50 250

() : Times of exceed standard
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Table 6. Comparisons of water quality from thirteen sites along the Mankyeong River in 1997

Sites oH EC NH,N NO;N cr SOz PO~ Ca COD Na
us/cm ne/ !

Mk-1 6.3~7.4 260 3.2(1) 13 256 284 05 1.2 12.2 12.6
Mk-2 6.3~7.8 691 42(3) 28 80.9 180.8(6) 1.0 225 213 84.8
Mk-3 62~75 429 18 34 455 231.003) 08 15.6 175 486
Mk4  64~8.1 816 2.6(1) 35 38.1 78.6(2) 12 246 228 447
Mk-5 6.7~8.1 417 27(1) 35 374 81.5(2) 0.9 229 234 46.6
Mk-6 6.7~8.1 401 15.8(4) 35 225 35.5(1) 44 15.4 44.5(2) 11.8
Mk-7 6.9~8.1 437 2.4(1) 33 36.4 85.5(2) 0.8 234 214 46.4
Mk-8 6.6~7.7 375 0.8 29 158 34.7(1) 0.1 22.1 9.1 8.4
Mk-9 6.6~7.8 126 0.2 22 6.3 41.4(1) - 15 44 5.6
Mk-10 7.0~78 243 1.6 36 286 33.1(1) 0.3 20.9 1.1 12.9
Mk-11 6.5~7.7 220 1.6 32 9.1 335 - 18.4 75 12.0
Mk-12 6.8~8.0 269 3.7(2) 24 23.3 33.7(1) 0.7 19.5 159 233
Mk-13 64~79 274 20 2.7 18.3 42.1(3) 0.1 2.7 205 126

Standard  6.0~8.5 1000 5 20 250 50 - - 50 250

() : Times of exceed standard
Table 7. lonic composition of sites along the Mankyeong River
) Anions (eq.) Cations (eq.)

Sttes NO,  Cf %07 POF  Sum NH;  C& Mg Ne KF Sum
Mk-1 0.15 0.4 1.20 0.02 2.31 0.22 0.72 0.30 0.73 0.19 2.16
Mk-2 0.18 327 358 0.05 7.08 0.48 1.55 0.96 663 | 041 10.03
Mk-3 0.30 3n 542 0.04 9.47 0.41 3.63 0.79 9.91 0.49 15.23
Mk-4 0.22 1.79 267 0.06 4.74 0.39 1.89 0.39 324 0.31 6.22
Mk-5 0.22 1.75 2.60 0.05 462 0.39 1.91 037 325 0.25 6.17
Mk-6 0.24 1.16 1.60 023 3.23 1.58 1.38 045 1.93 0.52 5.86
Mk-7 0.22 1.93 3.28 0.05 5.48 0.57 1.92 0.37 436 0.55 777
Mk-8 0.17 1.07 0.81 0.16 2.21 0.15 1.16 0.32 047 0.11 2.21
Mk-9 0.19 0.23 0.68 - 1.10 0.01 0.81 017 027 0.06 1.32
Mk-10 0.19 1.41 1.01 0.03 2.64 0.44 048 0.36 1.16 0.20 2.64
Mi-11 0.22 0.45 0.61 0.01 1.29 0.1 1.15 0.24 0.56 0.08 2.14
Mk-12 0.16 1.12 0.82 0.06 2.16 53 1.27 0.29 1.24 0.25 3.58
Mk-13 0.17 0.90 0.84 0.03 1.94 0.41 1.32 0.38 0.94 0.18 3.23
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