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In order to analyze the water quality variation of surface water around the Sudokwon
landfill site, seasonal variations of water temperature, pH, DO, BOD, COD, SS, NH;-N,
NO,-N, and NO,;-N were examined at 10 sites from January to December, 1996. It was
found that the estimates of COD, DO, SS, and NH,-N were increased compared with the
results of environmental impact assessment carried out in 1988. Higher estimates of
COD, DO, and SS were due to industrial and agricultural wastewater, and the increase
of NH;-N at Jangdo reservoir site was due to the leachate from the landfill. In particular,
the estimate of SS was found to be increased by the soil wash from the landfill during
the heavy rainy days.

Key words : Sudokwon landfill site, Surface water contamination, Water quality variation
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Fig. 1. The map of sampling sites.
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Table 1. The result to water quality of each site around the Sudokwon landfill

te No-d w1 | ws-2| Ws-3 | WS4 | WS-5 | ws-6 | WS-7 | WS-8 |Ws-9|ws-10|-c202
Items (discharge!
Tist]| 45 | 48 | 51 6.2 2.5 4.8 55 36 | 3.7 2.1 -
E”e?r'iff ond| 14.3 | 13.0 | 13.0 | 16.7 | 13.1 | 11.9 | 11.3 | 152 | 124 | 16.2 -
(c) |3rd[ 263 | 256 | 246 | 256 | 256 | 246 | 242 | 249 [206 [ 257 -
4th| 144 | 148 | 148 | 153 | 157 | 146 | 149 | 150 | 156 | 15.4 -
Ist|] 74 [ 76 | 1.7 7.9 78 78 74 74 | 72 | 18 75
lend] 7.3 | 78 | 7.2 7.0 7.1 76 | 15 68 | 72 | 7.1 7.6
PH g 71 | 71 7.1 71 7.0 73 | 7.2 7.0 [ 701 70 72
4th] 76 | 83 | 80 8.4 8.2 7.9 7.9 76 | 18 | 15 76
st 110] 122 112 1106 | 56 | 119 | 65 | 11.2 | 116 | 120 -
DO |2nd| 85 | 75 | 8.1 43 | 105 | 80 8.2 | 13.7 | 4.1 0.7 -
(mg/L){3rd| 38 | 36 | 45 4.4 24 | 4.1 5.1 3.1 | 65 | 45 -
| 4th| 65 | 72 | 54 4.6 4.2 4.9 6.3 64 | 3.0 | 27 -
Ist | 134 | 144 | 441 | 185 | 548 | 140 | 98.2 | 247 | 6.2 | 24.7 | 219
COD [2nd| 35.1 | 35.1 | 34.6 | 32.3 | 81.8 | 50.7 | 37.8 | 122.7) 19.6 | 127.8 | 136
(mg/L)|3rd | 9.4 | 109 [ 11.2 | 150 | 229 | 184 | 10.0 | 34.1 | 2.6 | 11.0 | 165
4th| 126 | 16.0 | 11.6 | 294 | 254 | 281 | 20.8 | 124 | 180 | 33.4 | 112
T 1st| 20 [ 63 [ 158 | 60 | 220 | 24 | 225 | 11.0 ] 0.4 | 95 44
BOD [2nd] 12.0 | 128 [ 21.0 | 225 | 735 | 220 | 11.3 | 128.0 | 19.1 | 150.0 | 46
(mg/L){3rd | 28 | 28 | 28 | 435 | 240 | 120 | 29 1195 | 1.7 | 105 33
4th| 56 | 96 | 45 | 140 | 205 | 100 | 5.1 6.6 | 252 | 29.0 12
1st | 12.0 [ 14.0 | 28.0 | 21.0 | 590 | 200 | 51.0 | 21.0 | 4.4 | 27.0 17
SS [2nd] 28.5 | 32.5 ] 36.3 | 28.0 | 40.0 [ 175 | 50 | 351 | 23.0 | 1025 | 15
(mg/L)]| 3rd | 83.0 1176.0] 123.9 ] 177.6 | 105.1 | 273.0 | 103.6 | 1192 | 164 | 34.0 6
4th [ 20.4 | 30.0 | 25.0 | 144 | 84.0 | 160 | 152 [ 75.0 | 21.5 | 46.5 14
colitis L 1st | 800 [ 1.100 | 2,700 | 6.400 | 4,500 | 4.200 | 9.700 | 2,600 | 3.800 | 3.200 | 30
germs | 2nd |22.000[42,000260.000]460,000] 62.000 |110,000] 60.000 | 21.000 |98.000] 22.800 | 30
(MPN/| 3rd | 9.600 [28.000] 14,000 | 84,000 | 19.000 | 23.000| 5.400 | 13.000| 4.200 | 6.900 | 500
100mD) "¢k 74,900 | 5.400 | 8.400 | 76.000 | 7.800 | 18,000 2.600 | 5.700 118.000] 32.000 | 3600
1st [0.9040[3.0200] 1.0112]0.2642 6.3120 253.1 | 1.9220 | 6.6430,2.2158] 0.5205 | 737
NH;-N | 2nd [0.3477]0.3847] 1.0107 | 7.5370 |17.9240] 303.6 |11.0240]7.3060 |1.6272|13.7830] 1274
(mg/L)| 3rd |0.8934]1.9330] 1.0083 | 5.0110 [ 4.5800 | 271.5 | 1.9170 |18.9140]0.3460| 2.8100 | 491
4th [0.7014/0.8661] 0.3258 | 4.8050 | 4.5760] 282.4 | 2.2820 | 4.4930 |4.3290] 4.5270 | 1012.3
1st |0.0127/0.0154] 0.0382 [ 0.0073 ] 0.0263 ]0,1690 | 0.1874 | 0.08190.0148| 0.0137 | ND
NOs-N | 2nd [0.0616]0.1463] 0.1357]0.0272 ] 0.0077 | 0.2735| 0.1354 | 0.0110 ]0.2534] 0.0136 | ND
(mg/L)[3rd | ND | ND [ ND | ND | ND | ND ND ND | ND | ND | 455
4th! ND | ND [ ND | ND | ND | ND ND ND [ ND | ND 0.9
Ist [0.2142]0.4026]0.2980 | 0.2606 | 0.2308 [ 0.9234 | 0.3698 | 0.3212 [0.648G| 0.0922 | 0.7 |
NOs-N | 2nd [0.03560.6496 | 0.2971 | 0.0703 | 0.0086 | 0.0070 | 0.1314 | 0.0325 |1 2146] ND 0.3
(mg/L)| 3rd [0.1431[0.7036] 0.5618 | 0.5802 | 00285 | 0.3372 | 0.0782 | 0.0601 |1.4820  0.9402 | 119.5
4th 10.158310.385010.1748 | 0.4532 ] 0.7298 ] 0.1038 | 0.3187 | 0.6843 [0.7001] 0.8059 | 0.5 |
Ist @ January, 1996, 2nd : April, 1996, 3rd : July. 1996, 4th : October. 1996,

ND ' none detected, * :

(WS-4, WS-5, WS-7), #5453 1x]H (WS-
6), 245 WPA F2 12 H(WS-8), A HA
FF 1AAH(WS-9), 137 54 12 H (WS-
10} 5 % 1023 & A1A sl cHFig. 1).
ZAAIA L] sl 3
o] ¥ %(pH), &4l

ea/ml, and - is excluded item

28 7(BOD), 334 4F4 8 F2(COD), ¥
fFrEA(SS) 59 23 JE59 EAXo] ubed
%l NH;-N, NO,-N, NO,-N S 97 8= o g
A E AT EMalER o] 43stgdct

7 £AZAAEE 19963 1938 1047}
2l $-718 aeste] 4A1- E o] 14, 44,
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Fig. 3. Seasonal variation of DO at each
site. Symboles as for Fig. 2.
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Fig. 4. Seasonal variation of BOD at each
site. Symboles as for Fig. 2.
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2 de Aoz 24
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& vl e A& o4 5 2der, WS-5
o] AAEE FIe 7]EXE W ol
£3) WS-5, WS-8, WS-10 2|49 7% 23
of t}& PR} vl¢ ¥ FAE Ve
ol Ay FdHel AR Qe FHolY
F A FAR A ot s A
A2l miulg woigtel F¥ AU R AR
Mels ] oS AR AbtA o R Eel gzt
3 9l7) wEel AR daslc. ¢ e
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Aoz Qg
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Fig. 5. Seasonal variation of COD at each
site. Symboles as for Fig. 2.
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Fig. 6. Seasonal variation of SS at each
site. Symboles as for Fig. 2.
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Table 2. Comparison of water quality before and after the Sudokwon landfill at WS-3

and WS-6
WS-3 WS-6

Items EIA(1988) This study(1996) EIA(1988) This study (1996)

May August | April July May August | April July

Water Temp.(C)| 20 27 13.0 | 24.6 20 27 119 | 246
pH 7.4 8.9 7.2 7.1 7.9 7.9 7.6 7.3
DO(meg/L) | 1.3 7.4 8.1 | 4.5 7.4 7.4 8.0 4.1
| _BOD(") ‘T18.5 1152 21.0 2.8 23.5 35.8 22.0 12.0
coD(r) | 16.1 | 13.3 346 | 11.2 20.5 32.7 50.7 18.4
SS( ") 11.5 22.5 36.3 | 1239 | 104 28.0 17.5 | 273.0

[ NHs-N(") 1.2370 | 1.8430 | 1.0107 | 1.0083 | 1.0314 | 1.8470 | 303.6 | 271.5
NOa-N( ) 0.2169 | 0.3140 | 0.2971 [ 0.5618 | 0.3705 | 0.3040 | 0.0070 | 0.3372

NH;-N¢| 3

N2 453 o3 o) o3y
e Aoz A7Y

N2 e g whiE 9l
t}.

3.2 #7333t o]l Fo| W3}

YA E A8 Aol A7 34 gy
7HE A, 1988) A2 =} XA & AF
AN A AR 2[AHo] U 2R, AE H
22k Ut E F4AE vlw Pl £ o
T e FAMA 7} 9} g7 d s st ZabA
7Vl 2Fzke] Aolrl qlx|w, AMHeg 3
& A7]el B3 o9 HEgtew wwsly
t}{Table 2).

e FAE A vige) AYHT ¢
© 19723 4km AT "Wojx glm ¢A
7} el Ad d3gg wbx] e HAoR Hel:
b, COD, DO, SS 52 #A e g1} A3
" A7) nld) 2de] 213 Aoy vehd
tl. 3, BOD, NH,-N& 4% Zleg et
pra=

A% fr2 94 COD, DO, SS 59| 3%
N4 2de] F7I3 Aoz Yelym gleon

BOD+x= 2% ez vebdo. 2y} NH,-

Ne| A& suus) F7hE molm el of
YA P24 Feld fAsl AdgA g

2.9 Quake] o] Tl Ytz g

3.3 ¢ E Fxle X F43]9 v

WA FHAH-L skl Y27 FEAY
L2 FATFRY FAE] AL glol Y
3, Zabdg, TAHSG o] HE ArHzA|
B2 Al 2 AR FEx 9} A
Fol 2% dRHEE dolnr] 95t aigt
E=frAe WS-3 AA} &S50 wEsY
#ofo g Wi A AR H4219 WS-6
Aol A AAER vl EA sl ).

ALHEE FAF Aol Moy FEL
BOD, COD#2} a2 24, BODs} CODE
HA&H ] WS-3 2]Ho] WS-6 x| ™) wlaj &
F57F ¥& 222 vehdy, DOE A9 v
23 FEE Bolz|q WS-6 2 -Ho] WS-3 A
el vlsl AgAo] A4} & ALE e
ot Y, HAFS B WS-3 2# o] WS-6
A Bl 26 olA} ¥ 3HE naldh

Table 3. Number of point source in water system around the Sudokwon landiill

ltems Water system Ws-3 T WS-6 Total
Steel 172 55 227
Timber, furniture 30 37 67
Chemistry, PVC 22 11 33
Construction waste recycle,
cement 8 3 1
Livestock farming 4 7 11
Others 4 ( - 4
Total 240 | 113 353
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