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ABSTRACT

The physical and chemical properties of cover soils of 10 waste landfill sites in Kyonggi-Do
area, where social circumstances at present forces to consider the reuse of landfill, were
investigated to provide the informations of soil environment which are necessary to establish the
appropriate ecological restoration plan of waste landfills. The pH and electrical conductivity of
soils were higher in landfills sites than in reference sites(area around landfill sites), indicating
the salt accumulation in surface soil. However, total-N and organic matter contents were lower
in landfills sites than in reference sites. In landfill sites, the total-N and plant available-P
contents were less than 0.15% and 20mg/kg, respectively. Exchangeable cations(K, Ca, Mg and
Na) and heavy metal(Cd, Cr, Cu, Fe, Mn, Ni, Pb and Zn) contents varied between the landfill
sites, but were higher in landfills sites than in reference sites. The major exchangeable cation of
soil was Ca. Heavy metal contents were much lower than the critical concentration which
phytotoxicity is considered to be possible and the standard for agricultural land of Korean Soil
Environmental Preservation Act. Therefore, the proper soil management plan to increase the soil
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fertility is recommended for the ecological restoration of landfill using natural or artificial

vegetation,

Key Words : waste landfill, cover soil, soil property, ecological restoration, soil management
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Table 1, List of study sites. The number in
parentheses represents azimuth of study

sites and distance of reference sites from

landfill sites
No Waste landfill sites Reference sites

1 BunSuh-Ri, PaJu near forest
(37°46' N:126° 51" E) (20m)

2 DuGi-Ri, Palu near forest
(37°58 N:126° 55" E) (80m)

3 HaSanUn-Dong, SungNam near forest
(37° 23’ N:127° 05" E) (11m)

4 KoMae-Ri, YongIn near forest
(37°13' N:127° 07" E) (10m)

5 KyoungSeo-Dong, InCheon near forest
(37° 34" N:126° 39" E) (200m)

6 Moleon-Ri, IChon near forest
(37° 18 N:127° 29" E) (80m)

7 | SangPae-Dong, DongDuCheon near forest
(37° 54" N:127° 01" E) (150m)

8 ShinDae-Dong, PyongTaek near slope
(37° 00" N:127° 03" E) (20m)

9 |#196, Wonchang-Dong, InCheon|  near forest
(37° 31" N:126° 40" E) (200m)

10 |#420, Wonchang-Dong, InCheon|  near forest
(37°31"N:126° 38" E) (400m)
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Fig. 1. Map of study sites. Closed circles(®)
represent waste landfills and closed
squares( ) represent reference sites. The
number in map corresponds to that study

sites. in Table 1.
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Table 2, Characteristics of study sites

i Landfill | Landfill i
, Landfill Size ) Landfill | Landuse | Surrounding
Waste landfill sites period () height amount type tatus ecosystem
(m) (X 10° ton)
BunSuh-Ri, PaJu ’80. 1. ~793. 12. 9 4 28 compacted | idle land forest
DuGi-Ri, PaJu ’80.1.~793.12. 10 3 28 compacted | idleland | river and field
HaSanUn-Dong, SungNam | ’89.12.~°93.3.| 65 47 1291 sanitary forest forest
KoMae-Ri, Yongln 90.10.~793.3.| 11 9 39 sanitary | idleland |forestand lake
KyoungSeo-Dong, InCheon | ’90.2.~92.12.| 220 27 3861 sanitary | idleland |reclaimed land
Moleon-Ri, IChon ’92.8.~794. 12. 15 8.5 124 sanitary forest forest
SangPae-Dong, DongDuCheon | ’95.12.~799.8.| 6.1 - 77.8 compacted | idle land forest
ShinDae-Dong, PyongTaek | '86.3.~90.4. 21 55 116 compacted | idleland | river and field
#196, Wonchang-Dong, InCheon| '86. 11. ~’88.4.] 201 4 2619 | compacted | turffield |reclaimed land
#420, Wonchang-Dong, InCheon| *89.4.~°89.5. | 169 4 184 compacted | turf field |reclaimed land
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Table 3, Texture, bulk density, pH, electrical conductivity, organic matter content and cation exchange

capacity of soils in landfill(L.) and reference(R) sites

Bulk Electrical Organic CEC
Waste landfill sites Texture density pH conductivity; matter (cmolke)
cmo
(gferr) @Skem) | (%) g
BunSuh-Ri, PaJu (L) sandy loam | 0.90+0.06* | 7.91+0.04 | 147.3+203 | 045+0.08 | 158+15
BunSuh-Ri, PaJu (R) sandy loam - 43740.13 | 463+34 | 490+0.55 | 184+£38
DuGi-Ri, PaJu (L) loamy sand | 0.95+0.01 | 6.38+043 | 106.0X£5.2 | 1.03£0.21 | 19.6%+3.5
DuGi-Ri, PaJu (R) loamy sand - 4174003 | 73.0+£7.7 | 6924092 | 229+£3.0
HaSanUn-Dong, SungNam (L) loamy sand | 1.48£0.01 | 6.14+0.66 | 89.0+7.5 | 3.25+0.30 | 155407
HaSanUn-Dong, SungNam (R) loamy sand - 44340.15 | 55052 | 6.934+0.71 | 18.7£24
KoMae-Ri, Yongln (L) sandy loam | 1.2940.01 | 7.01+042 | 90.5£259 | 0.75+£0.27 | 11.7x1.8
KoMae-Ri, Yongln (R) sandy loam - 476+0.69 | 67.0+£82 | 3.12+0.31 | 14.0%23
KyoungSeo-Dong, InCheon (L) sandy loam | 1.21+0.01 | 7.83+0.14 | 4359+34.7| 0.58+0.09 | 132+17
KyoungSeo-Dong, InCheon (R) sandy loam - 4.00+0.01 | 984%53 | 820%£097 | 155£29
Moleon-Ri, IChon (L) loamy sand | 1.30+0.02 | 5.67+0.75 | 65.3+74 | 0.75+0.27 | 11.0%+1.9
MolJeon-Ri, IChon (R) loamy sand - 430+0.20 | 53.74+030 | 3.12+0.31 | 13.0£1.6
SangPae-Dong, DongDuCheon (L) | sandy loam | 1.04+0.09 | 7.98+0.07 | 167.5£15.1| 249+£0.22 | 134415
SangPae-Dong, DongDuCheon (R) | sandy loam - 4.00%0.10 | 83.8£104 | 454£0.15 | 147£12
ShinDae-Dong, PyongTaek (L) loamy sand | 1.37+0.03 | 7.9410.11 | 160.6+28.0| 1.76+0.33 | 10320
ShinDae-Dong, PyongTaek (R) loamy sand - 550+0.70 | 53.8£64 | 1.97x0.14 | 11.5£28
#196, Wonchang-Dong, InCheon (L) | sandy loam | 1.05+0.04 | 6.41+£0.25 | 173.3+£24.5| 438+047 | 13.0+2.1
#420, Wonchang-Dong, InCheon (L) | sandy loam | 0.84+0.01 | 6.50+0.15 {135.5+132| 3.95+0.25 | 125%1.6
‘Wonchang-Dong, InCheon (R) sandy loam - 4.67+0.09 | 47.0+8.1 | 1.90x+0.34 | 16.8x1.8
*Values are mean =+ standard error.
A Aol A7) wiEel Airt FAAA stef A ‘f} H] 523k £EE YERASITh
dEAE 7ol slen, 93T 196RAE THE EY & w34 K, Na, Ca ¥ Mg &% I&
st WolojA Aie] a7t FFHUL 778 274 2A UrM‘—EEﬂ o]AL wfHA BE gl &
of YoM Aagaol Yo HH A UE R e OE Fo) EFSc] I wRel Yente
°® 3280 EY F AEAY F¥e A @Ol % F wB4 Ko Mg F%E vuA)

2.8~19.6mg/kg, NZET 2.7~26.4mg/kge] B =
A Akl Eokel fEelat ##l 20mg/kgell H
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Table 4, Total-N, available-P and exchangeable cations content of soils in landfill(L) and reference(R)
sites
. Exchangeable cations
. Total-N | Available-P
Waste landfill sites %) (me/kg) K ‘ Ca | Mg ‘ Na
0 m,
. (mg/kg)
BunSuh-Ri, PaJu (L) 0.059+0.014* 8.0L£2.1 | 111.0£23.7 | 1955+231.8| 59.7%£9.7 6.3
BunSuh-Ri, PaJu (R) 0.175+0.015| 3.0%05 6001149 | 124.7+38.0 ] 269+54 4.1
DuGi-Ri, PaJu (L) 0.0771£0.009| 142432 | 1844+20.6 | 1153+281.7 | 109.9+10.0 | 124+3.1
DuGi-Ri, PaJu (R) 0.280+0.038| 7.0+24 892+11.5 | 9834243 | 26.1£40 13.6+4.6
HaSanUn-Dong, SungNam (L) 0.118+0.019| 79=+1.1 | 123.0+10.0 | 1537+117.2| 1239484 6.1
HaSanUn-Dong, SungNam (R) 0.289+0.017| 182407 51.3+47 | 139.6+324 | 153%£1.0 26+
KoMae-Ri, Yongln (L) 0.055+0.012 0.8 90.2+17.6 | 10941136.6| 1662222 | 16.0x+3.6
KoMae-Ri, YongIn (R) 0.1401+0.015 +0.1 323+29 53.0+2.0 102+1.3 42+14
KyoungSeo-Dong, InCheon (L) 0.143+0.015| 7.6+06 | 1389+123 | 171211123 | 1943+138 | 334+4.8
KyoungSeo-Dong, InCheon (R) 0.274+0.038] 6.5=*1.1 56.6+54 | 10404136 | 224%23 64+13
MoJeon-Ri, IChon (L) 0.054+0.009] 8.1+17 | 1526+25.1|380.7+64.7| 856+74 10.0+3.8
Moleon-Ri, IChon (R) 0.132+0.017| 264+6.7 575485 | 952+157 | 126£3.0 39+13
SangPae-Dong, DongDuCheon (L)  |0.117£0.023] 19.6+32 | 177.2£269 | 2351£561.0| 525+5.6 151438
SangPae-Dong, DongDuCheon (R)  [0.187+0.013| 55+20 | 76.1+114 | 974330 | 10.8%0.7 173+4.1
ShinDae-Dong, PyongTaek (L) 0.116+0.010| 12.6+19 | 230.9+39.5 | 2326+298.3} 168.6+164 | 241455
ShinDae-Dong, PyongTaek (R) 0.100+0.017| 188+19 | 3220+10.5 |6964+121.1| 196.6+292 | 52+2.8
#196, Wonchang-Dong, InCheon (L) |0.126+0.013| 14.0+23 | 1224486 | 1052£2062| 1475493 | 299+45
#420, Wonchang-Dong, InCheon (L) |0.093£0.006| 7.1+£0.8 1250+72 | 1545+156.0| 1799+94 | 42.0+4.3
Wonchang-Dong, InCheon (R) 0.105£0.019) 185+27 89.1+66 [8469+159.2| 85.1+132 | 103139
*Values are mean =+ standard error.
Ao 2E wfHANA tfETo] Hste] Fk o] MZA thE Wk ool ol vgte wff =3t

(P€0.05). &4 Na &2 wH# 6~42mg/ke,

=

o=
e

ol ]

2T 2~10mg/kge] MA=A A5 TR T5F
A e A RE HA AN N2TES £3
o5 (P0.05), 53] 7P &l w2 dd AMe2
7ol viete] 538 = =t wdy Ca &F
< wHA 380~2351mg/kg, WET 53~846mg/kg

(P<0.05), 53 7P §e
A9 A 2418, B2 AN
1.2~20.68) sskch HEAANA w8
e @By gole gFuTt o
349 542 983 oz o

Journal of KoSSGE Vol.7. No.1 53~62. 2002



60

olgm

Q7N - o] &5

a0l 2y’

Table 5, Heavy metal contents of soils in landfill(L) and reference(R) sites

Cd C F M Ni P Z
Waste landfill sites | cr u | F | Ma | N [ P 1
(mg/kg)

BunSuh-Ri, PaJu (L) 2.22+0.53% 0.12+0.02 | 6.32+1.75 | 603+14.3 {152.5+19.8| 0.17+0.05 | 534459 | 57.1+11.2
BunSuh-Ri, PaJu (R) 0.10+0.01 | 0.10+0.03 | 201022 | 574+122 | 203+6.5 [ 022+0.06| 83+11 | 3.5+05
DuGi-Ri, PaJu (L) 0.06+0.01 | 0.07+0.01|392+0.83 | 95.8+153 | 59.9+75 | 0301007 | 33+06 | 34106
DuGi-Ri, PaJu (R) 0.08+0.01|0.05+0.01|1.20+006 33.6+1.8 | 173+47 | 026+005] 43+10 | 20104
HaSanUn-Dong, SungNam (L) 0.07+0.01|0.16+0.02 | 3.10+043 |1709+169| 97.7+63 | 106+0.14 | 25+02 | 3.7+04
HaSanUn-Dong, SungNam (R) 0.05+£0.03|0.02+0.01|141+0.03 | 359+3.6 | 121£23 |0.13+005| 14+1.1 +0.6
KoMae-Ri, YongIn (L) 0.03+0.01 1 0.03£0.01 | 27.824.86|37.5+13.2 | 448+99 | 0.19+£004| 33+1.1 8+l
KoMae-Ri, YongIn (R) 0.07£0.01| 0.02-£0.01 | 0961001 | 58.1+83 | 141+14 | 0024001 | 1.8+06 | 14101
KyoungSeo-Dong, InCheon (L) 0.18+0.01 | 0.23+0.03 1 5.99+0.59 |126.7+14.5|178.3+17.5/ 0.75+0.10 +09 [149.6+193
KyoungSeo-Dong, InCheon (R) 0.09+0.01{ 0.02+0.01 | 569022 | 583+1.8 | 552+6.1 | 043+0.09 +28 | 81+13
MoJeon-Ri, IChon (L) 0.01£0.01| 0.03+0.01|3.57+133 | 27.7+9.2 | 342+25 | 0.10+0.03 + 233474
Moleon-Ri, IChon (R) 0.06+0.01|0.02+0.01 | 048+0.03 | 30.8+09 | 173+3.0 | 0.02+001| 82+17 | 1.3+02
SangPae-Dong, DongDuCheon (L) 0.16+0.04 | 0.54+0.23 | 6.62+2.72 {115.6+35.0| 57.0+9.0 | 045+0.09| 74+22 [253+11.2
SangPae-Dong, DongDuCheon (R) 0.07£0.01| 0.02+0.01|0.83+0.06|588+124 | 95+30 [0.03+£002| 76+08 | 16102
ShinDae-Dong, PyongTaek (L) 0.11£0.02 | 0.14+0.03 | 3.06+0.88 [97.9+19.6 | 826+9.7 |059+0.08 | 49+2.3 |584+109
ShinDae-Dong, PyongTaek (R) 0.03+0.02 | 0.05+0.01|1.52+024 | 551127 | 259+25 | 055+0.16| 08+03 | 40+04
#196, Wonchang-Dong, InCheon (L) | 0.11£0.02 | 0.05+0.01 | 298035 | 84.1+87 | 1149+£52 (0381006 24403 | 9.6+2.1
#420, Wonchang-Dong, InCheon (L) | 0.07£0.01 | 0.06+£0.01 | 260033 | 87.6+63 | 1009434034003 | 29+04 | 68+17
Wonchang-Dong, InCheon (R) 0.134001| 0.02+0.01 | 2.88+0.33 | 66.9+21.3 | 40.3+44 |0.15+£005]| 0.7+04 | 11.1+1.7
Critical concentration in soil** >3 >75 >60 - > 1500 > 100 > 100 >70

*Values are mean +standard error.

*¥The critical concentration in soil is the value above which toxicity is constdered to be possible(Kabata-Pendias and Pendias, 1992).
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