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This paper presents findings from long-term monitoring studies performed at full-scale municipal solid waste

landfill, Nanzi-do. Nanzi landfill had 31 storage monitoring wells and 30 outiside wells. The concentration of
major pollutants which include pH, SS, amoniacal-nitrate, BOD, COD, heavy metals and so forth were deter-
mined in leachate obtained from storage wells and outside wells from 2003 to 2008. Selected important rela
tionships between these parameters were defined and statistical evaluation of the results has been performed.
Almost parameters examined |eachates which were collected in storage wells showed higher values than those
in outside wells. The mean COD va ues ranged 101.7~275.2 mg/L and the mean value of BOD/COD ratio was

approx. 1.5.
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Table 1. Average, range, median and standard deviation of physico-chemical pollution parameters for leachate samples

NO,-N
Parameter® pH SS BOD COD NH;-N +NOLN T-P color
mean 7.4 56.1 302 2752 2187 8.4 1.2 199.1
Ist  range 65~83 0.9~4758 1~312 17~8704 0.1~1238 0~1143 0~5.04 152~1465
landfill median 7.4 289 22.8 265 370 2.95 0.89 148
Storage S.D.4 023 1167 2938 8496 7501 1141 0.66 134.7
well’ mean 7.4 113.2 19.1 101.7 1033 4.7 0.4 51.8
2nd  range  6.9~8.0 3.4~10965 0.5~258 5~1260 0~614 0~449 0~2.48 3.4~3595
landfill median 7.4 24.8 9.5 89.1 1136 14 027 405
S.D. 017 3575 2704  67.86 4567 6.01 0.36 33.67
mean 74 2922 34.9 121.0 95.1 12.1 3.3 69.2
Ist  range 65~80 54~2960 0.2~288 5~800 0~740 0~2125 0.11~69.6 2.2~547
landfill median 7.5 143.6 20.4 84.5 50 2.8 1.43 44
Outside S.D. 020 3051 3487 7685 7260 1549 3.44 49.14
well’ mean 74 369.7 345 1316 1975 4.0 2.1 62.7
ond  range  65~8.0 3.8~3248 02~610 3.9~746.7 0.1~1260 0~653 0~41.52 1.8~888.2
landfill  median 7.4 187.5 16.7 1200 1249 0.7 0.7 51.7
SD. 019 3119 3167 6057 8269 6.42 1.98 54.80

4All concentration are given in mg/L except pH-value and color(units PtCo).
bstorage well - 1st landfill no. #6~#23, 2nd landfill no. #1~#5, #24~#31
Coutside well - 1st landfill no. #7~#23, 2nd landfill no. #1~#6, #24~#30

48.D.: standard deviation

Table 1614 AXE HFoAe] e F2HE B
7 pH A= Hi 7.4(65~83)C% 1GR9} 2
A NA eIl zfol7t e AR yERsTE SS
= BAEE FoA P HapF A FEoZ e
=, A 1 EA A B 56.2(median: 289, 0.9
~4758) mg/L, A 2m1HA] Ht 113.2(median: 24.8,
3.4~10965) mg/L= A 2migX|o|A S| HFgko]l =A|
Ueptou, Sk Al ImEA A v E=4 vE
St BOD= Al 1@ A4 H 30.2(median:
22.8, 1~312) mg/L, Al 27¥A|= He 19.1(median:
9.5, 0.5~258) mg/LZ Hd#3d Tk ZF A 1v)
HAA =4 e AS & 5 itk COD &=
Sk Z}zb 275.2(median: 265, 17~870.4) mg/L, 101.7
(median: 89.1, 5~1260) mg/LE A 1ejEA A =A|
UElstth. Al 1mi @A olA NH;-N, NO,-N+NO;-N,
T-P A% z}z} 218.7(median: 370, 0.1~1238) mg/L,
8.4(median: 2.95, 0~114.3) mg/L, 1.2(median: 0.89,
0~5.4) mg/L, 199.1(median: 148, 15.2~1465) units
PtCoZ Al 2vi¥€A] 103.3(median: 113.6, 0~614) mg/
L, 4.7(median: 1.4, 0~44.9) mg/L, 0.4(median: 0.27,
0~2.48) mg/L, 51.8(median: 40.5, 3.4~359.5) units
PtCort} 28l ol =& F=E& Yeith

9I5FIx¢] pHe Frdolxe] pHel folZ <l 2}
o]7} §lSlth. SSEe Al 1, 20l A|ollA ZHz 292.2
(median: 143.6, 5.4~2960) mg/L, 369.7(median: 187.5,
3.8~3248) mg/LE HIA oA SSHT} 3~4u] =A
Helsket], ol B2 Al EA g B AR
2RE 215Fol SS EA9 FA43 fdol HRId A
o2 ¥oEt BOD:= 34.9(median: 20.4, 0.2~288)
mg/L, 34.5(median: 16.7, 0.2~610) mg/L=Z 1, 291H
A7F AR e R YERD, oA R tha
=& F=E Yeig vha CODL 1, 2 wigA] Zbzt
121.0(median: 84.5, 5~800), 131.6(median: 120, 3.9
~746.7) mg/L2 iAol F5782] 172 70l
2 Ao FeARY thd =4 UERTE NH-N
T3t 95.1(median: 50, 0~140) mg/L, 197.5(median:
124.9, 0.1~1260) mg/LZ 1l A 47 met w
ko, 20 HA = 2 Wit o] UERstth NO,-N+
NO4-N, T-B A== 1vigA|A z+2h 12.1(median:
2.8, 0~212.5)mg/L, 3.3(@median: 1.43, 0.11~69.6)
mg/L, 69.2(median: 44, 2.2~547) units PtCo=Z 2vu
HA 7Z42ke) %= 4.0(median: 0.7, 0~65.3) mg/L, 2.1
(median: 0.7, 0~41.52) mg/L, 62.7(median: 51.7,
1.8~888.2) units PtCo Xt} =7 yelgon, H4H
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Fig. 2. A plot of frequency distribution for BOD/CO
determined in leachate.
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Fig. 3. Yearly variation of pH, SS, BOD, COD, NH;-N, TP, Color and NO,-N+NO,-N in leachate obtained from storage
wells and outside wells located at Nanzi landfill in Seoul.
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Table 2. Pearson's statistical analysis of leachate samples obtained from storage wells; linear correlation observes

between the main examined parameters

NO,-N+

year  quarter well No. pH SS BOD COD NH;N NO.N T-P color
5
year 1
quarter -0.093* 1
well No.  0.000 0.000 1
pH -0.132*%*  0.019 -0.019 1
SS -0.106%* -0.021 -0.096* -0.018 1
BOD -0.067 -0.174** -0.046 -0.039 -0.014 1
COD -0.030  -0.065 -0.345** 0.057 0.208** 0.215%* 1
NH;-N  -0.085** -0.055 -0.491** 0.006 -0.025 0.249*%* 0.708%%* 1
NO,-N
+N(2)3-N -0.324**  0.034  -0.028 0.115**  0.027 0.055 0.055 0.042 1
T-P 0.008 -0.029 -0.128**  0.025 -0.046 0.276** 0.512%* 0.509**  -0.065 1
color 0.262** -0.059 -0.233** 0.003 -0.023  0.079* 0.618%* 0.491** -0.088** (0.463** 1

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level

Table 3. Pearson's statistical analysis of leachate samples

between the main examined parameters

obtained from outside wells; linear correlation observes

NO,-N

year  quarter well No. pH SS BOD COD NH;N NOLN T-P color
+NUs-
year 1
quarter -0.196** 1
well No. 0.000 0.000 1
pH 0.104**  0.031 0.017 1
SS 0.123**% -0.105%* -0.157** 0.112%%* 1
BOD 0.030  -0.164** 0.107** 0.114**  0.040 1
COD 0.005  -0.088* -0.189** 0.062 0.176%* (.383** 1
NH;-N  -0.028 -0.059 -0.220** 0.040 0.102** 0.318** 0.641** 1
NO,-N
+N(2)3-N -0.016  -0.048 -0.111** 0.006 0.009 0.043 0.028  -0.014 1
T-P 0.134** -0.091* 0.234*%* 0.001 0.119** 0.244** 0.210%* 0.193** -0.069 1
color  0.179** -0.086*% -0.240**  0.004 -0.011  0.150** 0.540%* 0.402**  0.101*  0.053 1

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level
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