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A Study on the Irrigation Water Pollution
of the Gimhae Plain

Ho Sung Ha* and Jong Soo Heo*

Abstract

Water quality of downstream of the Nagdong river, using for agricultural irrigation of the
Gimhae plain, were observed. Water temperature, turbidity, residue, pH, BOD, COD, DO, har
dness, chloride, sulphate, phosphate, inorganic nitrogenous compounds, sodium, general bacteria,
E. coli and heavy metals of the water were investigated at Daejeo, Sikman, Bongrim, Noksan,
Machal and Jangyou pumping stations in the Gimhae plain in May, July and October, 1981.

The results obtained were as follows;

1) Average value of analyzed components of the water at all sampling sites were 7.8 pH, 6.3
ppm BOD, 6.5ppm COD, 6.4 ppm DO, 231 ppm hardness, 582 ppm Cl-, 412 ppm SO, 2.32
ppm PO,~~-, 3.8 ppm NH,*, 478 ppm Na*, 2964 No. /100 ml total coliform, 0.0040 ppm Cd,
0.0066 ppm Pb, respectively.

2) The most heavily polluted site of all investigated ones was Sikman. It seemed to be cau-
sed by the vast quantity of wastewater discharged from industrial district in Gimhae city.
The next polluted sites were Bongrim, Daejeo and Noksan, and comparatively less polluted
sites were Machal and Jangyou, judging from both appearance and physicochemical obser-
vation.

3) At Sikman, the most heavily polluted site, average value of components were 8.0 pH, 8.1
ppm BOD, 8.2 ppm COD. These values were close to the limit point of agricultural water
quality standard of 8.0 ppm BOD (COD).

4) Any apparent variation was not observed by the sampling season in most components
except DO and NH,+. DO of October was higher than that of May or July but NH,* was
low.

5) NH,* content was comparatively high in downstream of the Nagdong river of which water
is used as the agricultural irrigation in the Gimhae plain. Therefore, fertilizer application
on the farming land must make account of nitrogen content of the irrigation water

6) It was considered that chloride and sodium contents would not influence the crop cultiva-

tion in common season, but in dry season irrigation must be done carefully.

*REKEE BRKE BILER (Department of Agricultural Chemistry, College of Agriculture,
Gyeongsang National University, Jinju, Gyeongnam 620-15, Korea)
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Location of the water sampling sites in the Gimhae plain
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Table 1. Date and time for sampling in 1981
Sampling Name of May July October
site No. pumping

station 22 30 16
St. 1 Daejeo 11:15 10:50 12:45
St. 2 Sikman 10 : 05 11 : 30 12:20
St. 3 Bongrim 13:25 11:45 12:00
St. 4 Noksan 13 : 50 12:00 11:20
St. 5 Machal 14 : 25 12:20 11:35
St. 6 Jangyou 14 : 50 12:45 12: 05

Fig. 1¢] T A& upe} 7eb(St. 1~St. 6).
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Total amount of pumping irrigation
of the Gimhae plain in 1981

Table 2.

Amount of pumping

No. of pum-
irrigation (m?®/year)

Name of area ping station

Gimhae 7 38,718,018
Gyeongwon 2 680, 360
Bongrim 4 23,198.529
Nocksan 3 5,599, 800
Jangyou 1 18,520,124
Deokdo 3 40, 635, 014
Myeongji 3 11,430, 850
Daejeo 11 62,052, 984
Daedong 7 17,411,994
Total 41 218,247,673
2. KES B
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M2 v 785 9 1074 Ml 5 BES 44 %
< & vy

o ABRBAME 29 BESY daslxa Stoi~
St. ai®he] St. 5~St. 6uftel] Hild EA Jelvtan
51 7H % 108 Hstd A Vel Sy}
TR ERE BES REBRWE HAE g4
o olE T RS & BEEKA 2 AL n
AAE o Aoz 2o el (St )L fim
Bl et BE R ABBWEY) & 2al olJw
He sHA= 7THP BREAN £ 9 W, AELE A

(25)

Zo] BHEE Jeblz Y& BB Hol o Ek
< Bl BiEGEE ¢ d49

(2) pH, BOD, COD, DO
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T 29t w24 &R BERAkE HHD de
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May July October May July October THEEAS EEs EEsd By, oo BEs B
St. 1 2 31 19 20 30 18 A7 AW EkHE HAEAES WA et sidEE
St. 2 28 32 22 22 31 18 2 Bel MY obd & deod, =k Tk
St. 3 26 32 22 22 31 18 £ B o ow BERSGY BEED 2 HHIE
St. 4 28 32 21 26 30 16 Bt fiBozx HAHEsle Aol REtkel & Ao
St. 5 24 32 21 24 31 17 2 B
St. 6 24 33 22 24 30 17 2% 2 BODE #AZEEE MIKENZ ZE5L
Turbidity (ppm) Total residue (ppm)

May July October Average May July Octber Average

St 1 69 17 14 33 214 154 98 185

St. 2 85 29 24 46 278 190 104 191

St. 3 70 25 16 37 255 114 106 158

St. 4 75 25 17 39 203 93 95 127

St. 5 22 19 13 18 78 75 66 73

St. 6 10 14 11 12 64 66 70 67
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(3) Hardness, Cl-, SO,~~, PO,~—-
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Table 4. pH, BOD, COD and DO of the irrigation water in 1981
pH BOD (Epln)
May July October  Average May July October  Average
St. 1 8.0 7.8 8.1 8.0 7.9 7.6 5.2 6.9
St. 2 8.3 7.8 7.9 8.0 8.9 8.1 7.3 9.1
St. 3 7.7 7.8 7.8 7.8 7.2 7.3 6.5 7.0
St. 4 8.1 8.0 7.9 8.0 6.6 5.2 6.7 6.2
St. 5 7.4 7.4 7.5 7.4 5.2 5.6 5.2 5.3
St. 6 7.9 7.3 7.4 4.5 5.0 3.5 4.8 4.4
COD (ppm) DO (ppm)
May July October  Average May July October  Average
St. 1 8.0 6.8 7.1 7.3 5.6 5.8 7.2 6.2
St. 2 9.0 8.6 7.1 8.2 4.5 5.7 5.7 5.3
St. 3 7.7 5.9 6.9 6.8 5.7 5.1 8.1 6.3
St. 4 7.0 6.7 7.0 6.9 6.0 5.1 8.4 6.5
St. 5 6.6 4.0 5.5 5.4 6.5 7.1 7.4 7.0
St. 6 5.3 3.8 5.1 4.7 6.7 7.0 8.2 7.3
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Table 5. Hardness, C1-, SO, and PO, of the irrigation water in 1981
Hardnesss (ppm) Cl- (ppm)
May July October  Average May July October  Average
St. 1 190 174 278 214 372 172 269 271
St. 2 388 286 394 356 816 513 850 727
St. 3 432 212 178 274 1008 811 898 936
St. 4 490 98 177 255 1070 313 1655 1013
St. 5 148 161 147 152 240 215 282 246
St. 6 178 129 104 137 313 295 299 302
S04~ (ppm) PO~ (ppm)
May July October  Average May Jvly October  Average
St. 1 451 128 308 296 2.54 1.31 0.26 1.37
St. 2 565 518 562 548 6.30 4.31 3.73 4.78
St. 3 545 522 547 538 0.54 4.18 2.15 2.29
St. 4 442 515 154 370 0.54 1.31 2.56 1.47
St. 5 787 133 430 450 1.156 2.34 3.26 2.25
St. 6 260 283 272 272 1.31 1.67 2.36 1.78
Table 6. NH,*, NO;~, K+ and Na+ of the irrigation water in 1881
NH* (ppm) NO;s~ (ppm)
May July October  Average May July Oolober  Average
St. 1 3.52 2.17 0.82 2.17 0.42 0.26 0.13 0.27
St. 2 8.81 5.00 5.66 6.49 1.36 0.72 1.04 1.04
St. 3 7.61 5.70 0.49 4.60 0.62 0.80 0.92 0.78
St. 4 4.61 2.85 2.92 3.46 0.65 0.52 0.81 0.66
St. 5 2.65 2.74 2.56 2.65 0.23 0.66 0.46 0.45
St. 6 3.04 2.65 4.57 3.42 0.30 0.45 0.18 0.31
K+ (ppm) Na+ (ppm)
May July October  Average May July October  Average
St. 1 7.41 5.46 6.21 6.36 193 171 153 172
St. 2 12.31 8.43 13.55 11.43 715 620 555 630
St. 3 7.70 8.21 7.16 7.69 871 778 816 822
St. 4 9.42 8.41 7.46 8.43 916 856 861 878
St. 5 4.36 2.79 3.92 3.69 200 236 210 216
St. 6 1.29 5.08 4.97 3.78 114 176 161 150

Hol gl& MEAREGH L8 T FHE A& A ek
SWTFF =] gl BHEHME HEe o mK
o] # 5000 hael= ek #{L4pS S E(SO-: 0.45
~0.83%)¢] &IV, HitHL kb SHR WX

o MRS T WS EBAMA LS BTHR
of g el £RA. Kl BIA +
SR (PH 454951 BEEE el
B HEeE QoA geaem,

ol —#



(28) 37 535 A A1 Al13 (1982)
Table 7. Microbial characteristics of the irrigation water in 1981
General bacteria (X10%/ml) Total coliform (No./100 ml)
May July Octobet  Average May July October  Average
St. 1 60 79 74 71 1536 1764 . 1068 1456
St. 2 318 108 384 271 5236 6974 3172 5129
St. 3 159 130 131 140 3827 3936 2518 3427
St. 4 176 139 43 86 2025 2036 4234 2765
St. 5 68 213 310 197 2440 2789 2097 2441
St. 6 164 105 52 107 2261 2432 2096 2563
Table 8. Heavy metals content of the irrigation water in 1981
Cd (ppm) Fb (ppm)
May July October  Average May July October  Average
St. 1 0.0016  0.0024  0.0032  0.0024 0.0095  0.0095  0.0018  0.0084
St. 2 0.0143  0.0164  0.0175  0.0161 0.0214  0.0214  0.0083  0.0124
St. 3 0.0018  0.0042  0.0027  0.0029 0.0201  0.0201  0.0043  0.0101
St. 4 0.0010  0.0015  0.0008  0.0011 0.0034  0.003¢  0.0015  0.0025
St. 5 0.0001  0.0009  0.0008  0.0006 0.0035  0.0035  0.0027  0.0034
St. 6 0.0005  0.0017  0.0008  0.0010 0.0030  0.0030  0.0026  0.0027
Cr (ppm) Fe (ppm)
May July October  Average May July October  Average
St. 1 0.0034  0.0005  0.0012  0.0017 0.0154  0.0154  0.0l178  0.0176
St. 2 0.0046  0.0015  0.0014  0.0025 0.2043  0.2034  0.1982  0.1926
St. 3 0.0034  0.0015  0.0023  0.0024 0.1854  0.1854  0.1286  0.1634
St. 4 0.0036  0.0015  0.0023  0.0034 0.0125  0.0125  0.1626  0.0925
St. 5 0.0001  0.0043  0.0014  0.0007 0.0332  0.0332  0.0212  0.0324
St. 6 0.0009  0.0008  0.0008  0.0008 0.0834  0.0834  0.1020  0.0979
(4) Z=#F (NH, NOg), Kf, Na+
Zn (ppm) o] L o TR e
K EBHRe &8 BEWY o8, ZETK,
May July  October  Average sy m phuso) JEARSE SERARK %] EHHK Aoz
St. 1 0.0179  0.0125  0.0131  0.0145 A7 KEBRANA EERE 2 gl NHS 2agd
St. 2 0.0743  0.0254  0.1025  0.0674 2w Table 63 Zo] A4 £ Feol 4] (St
St. 3 0.0264  0.0234  0.0204  0.0234 DozA F# 6.49ppmolgih. NHtE o] $o uvf
St. 4 0.0194  0.0034  0.0300  0.0176 SE a2 KEL BRES e B AL ¢
St. 5 0.0246  0.0206  0.0256  0.0236 T e o FEE &RmY AFETRS oEd *
St. 6 0.0034  0.0074  0.0054  0.0054 B IHRAS WA R Aoz &eh o] HEE

Bre megrol o) o) IS mAE e = o
€ " BEBEC k. wabq kel 4 1 e
B3 s BEERESI k. AW&AA PO &
& WFLS] o] 1.37~4.78ppmo 24 BEHIT AW
0.052~0.092 ppm®d] e ¥4 =A Jebych.

NH+%m} ohzl PO,~~, BOD, COD%:o)
IEhe 454 - ARk ] HhELE  2,17~4.60
ppme 2 A EHIT AR (0. 46~1.87 ppm)®o)) k&l o
w3 EA Jdebdoh. webA EREAkge aFs e 9
£ B¥E ERT BERES SHojok & HAoz
£t
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NO;~& Zfyo 2 0.27-1.04ppmel gla. K+&E
& 3.69~11.43 ppmo] 5l o=, Na+t: §jakd Cl-o} w}
A7bA 2 HEE 2 172~878 ppmo) §ivh. Na+g} Cl-
S8 L AL ke dud AdL FEg Ui
7t 9& Aeolch. 23 Natgl Cl-& 8o BiFd %
e & HEEE ohd Aoz ¥w BWAHYE WEA
98 Aolxz Bk EE EEE slokd Aoz
A 2 o}

(5) —HRAEEY W RIBEERY

—BAES KIBERES Table 744 2k spe} 2ot
wa RAERE 1Y o] 2.71X10%/mle A
o, wha, B9, A, F4L dAE £% 197, 140,
107, 86, 71X10°/mle]glch.

KIBE S 4 ko] 5129(H/100 mlg 7 2.8} A%
= 1456~34271/ 100 mlo] ¢ . —R M= KIBEE RS
BE MHiE TR EEe] wiith

(6) EL&EE (Cd, Pb, Cr, Fe, Zn)

ATe] BERAE AT BEBY EBEe 2KE
o] goi A4 Cd% 0.01 ppmpAF, Pbg 0.1ppmplTF2 &
% BEsz w9, o] & vl Fo] & w Table 8914
R vpsh o] Ak Cdsb F# 0.0161 ppmE oA
#efEin ok 0.0061 ppmzFsin glon, 298 HBEE
0.0006~0. 0029 ppmo 24 KEFHHe J MEL d&
Ao Erf.

273 =E Hugel glelA el Pb, Cr, Fe, Zn9 443
& 5L &% 0.0025~0.0124 ppm, 0.0007~0. 0034 ppm
0.0176~0. 1926 ppm, 0.0054~0. 0674 ppme] ¢ .

E B

K AEE LT B¥EMKZ FHZ d& B
WILHwS AES B BKSHIT 6EmICIA, A
wh, 2d, a4, =ba, Af)dA 19814 58, 7TH %
1079 3mel A kST oA KEREHEL
o] Huid e BEEHE LA a4

BRIl & dERS] KB, WIE, WEREY, pH, BOD
COD, DO, m@g, Cl-, SO,—-, PO,~—-, NH,*, NO,-,
K+, Na*, —fsd, KB#E, E&MHC, Pb,Cr,Fe,
In)¢ ST HEE B g3 2.

1) FEA% 28 #Eke] Fifgie pH 7.8, BOD 6.3
ppm, COD 6.5 ppm, DO 6.4 ppm, B 231 ppm, Cl-
582 ppm, SO,~~ 412 ppm, PO~~~ 2.32 ppm, NH,* 3.8
ppm, Na* 478ppm, KIBFTE 2064 {H/100ml, Cd
0.0040 pprm, Pb 0. 006 ppme] 3l c}.

2) B BRIES A e T A WA
°olgm 2 thgo] WA, ¥Y, FHakeldlos vlnH 1F

(29)

BEt Qg XL oM, ARHBKE Kol gk

3) FREs 7 B Ak HEY AHEL o
7re RS 3§ #ak oh A E S Eed
53 94, FHFHEE pHs) 8.0, BOD 8.1 ppm,
COD 8.2ppm, DO 5.3ppme 2 EER KLY BR
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