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The Contamination Characteristics of the Nanji Uncontrolled

Landfill and its Surrounding Hydrogeologic Environment
o] & (Cheol - Hyo Lee)* - & AH(Jeong — Sang Hahn)**
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ARHA Agstdet. 294 EF AVIAEES 258 oig A AEA N 29AX QA edo] FH = et
f7d 23 A A X% (Fully screened well)oll 4] 3¢ 2 g3l A2 $EE FH A0 3 LAsA
u shEEzbe] ok F-2u Whall BIMWell 4 43 e EA 9] F5& A7t ZojA ol whel FolH ez
Zastgict. ol & Aatozhe] A 3] #EH A AFHAXNAANAE 29 FAY L5 UEX o] F2 H
279 FHEF Wil 27t THelA BESF U wWiEolh whakA] s A Q2R Qoll A A& F
F g FRHEELAY 2 AFE HE] Al s BIMWY A1 & A# 7 (multi level sampling well)&
ol &ste] TARE A T4 k& ol &afjof gt

Abstract : The Nanji landfill is one of the biggest uncontrolled landfill in terms of its size and scale in the
world. Because the landfill was constructed on the very vulnerable alluvial deposit installing no polluton
control systems such as bottom liner and leachate collection systems, it has caused a serious adverse effect to
near-by groundwater and surface water systems. A through remedial investigation comprising plume detection
and site-characterization was performed to design the remedial measure. As a part the investigation, .
comprehensive water quality study was conducted, using ten existing observation wells and one bundle type
monitoring well, to determine the contaminant indicators for the plume delineation and to define the vertical
and horizontal variation of specific contaminants via distances from the landfill. The results clearly shows that
EC and temperature are a good pollution indicators and the vertical concentrations of specific contaminants
measured in the fully screened wells are 20 to 90% more than those measured at the same depth in bundle
type well which is located just 2 m apart. This paper presents a cost effective monitoring and sampling method
to define the contaminant plume and obtain a basic data for leachate control measures.
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Figure 1. Profile of temperature(°C) and moisture content of the
Nanji Landfill.
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Table 1. Well configulation and lithology of observation wells in Nanji landfill
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Table 2. Main components to be analized and analysis method

Components Analysis method
COD 22 23 AEHY
TOC TOC anahzcr
CL HPLC
EC AZ|AEEA 9 CX probe(Hermit)
Fe AAFY 2471(AA)

(Unit : m)

Subsurface geology

Well configulation

No. content Fill of Upper Lower Saprolite  Bedrock  Toral depth  Well dia. (inch) A tevel

top soil alluvium alluvium (BGL) (m)
IB-2 30 - - - 30 30 2 flowing
PT-1 17 5 10 4 24 60 8 16.24

BTMW 19.5 6 7.5 135 8.8 45 8 15.39~16.13
W-2 12.7 55 15.5 21.0 3.6 37.5 8 12.45
S-6 - 13.5 12.0 2.0 115 39 2 3.15
S-12 13.7 7.8 1.3 6.2 10.7 39.7 2 3.83
S-10 2. 7.2 - 7.2 7.5 22.0 2 393
S-4 0.3 13.3 12.5 6.5 33 1.03

background
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Figure 4. Vertical variation of temperature and EC at the ob-

servation wells.
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Table 3. Contaminant concentration of leachate and contaminated groundwater along with distance from center of landfill

Monitoring - Distance  Temp.  EC  1pg cop TOC €I BOD  Fe Remark
well (m) °C)  (uS/cm)
IB-2 0 64 43400 19,650 19,000 6980 2905 11,850 3 leachate
$-13L 486 38 21,600 7,400 2,090 580 2,305 180 223 leachate spring
PT-1 756 245 16,160 6,387 887 509 2223 815 36 contaminated groundwater  Hap river
BTMW 766 20.1 9,120 3888 451 420 1,320 50 1.57  contaminated groundwater side
W-2 945 18.6 6,660 2431 301 174 1,654 9 637 contaminated groundwater
S-6 1175 15.4 2,730 1,560 752 40 7382 7.7 203.5 contaminated groundwater
Han river 1255 6.6 258 154 7.8 20.6 16.7 29 0.18 surface water
LW-2 456 37 15010 5,210 570 132 1790 194 146  leachate spring
$-12 634 174 3,080 1,634 111 49 608 162 174 contaminated geoundwater  S-stream
S-stream 640 938 770 303 94 46.6 806 33 1.16  surface water side
S-4 - 14.1 381 287 39.6 88 243 0.6 279  background waterr
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Table 4. Experimental regression equation between contaminant
concentration and distance from landfill

. ) Affected
Contaminant Equation rias .
distance(m)
COD 7515 EXP(-9%x 10 - d) -0.96 648
TOC 2424 X EXP(-6x10° - d) -0.96 784
Cl 3477 - 5.14d -0.98 654
average 695
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Figure 13. Relative concentration of contaminant measured at the each depth of observation hole compared to leachate concentration of
each component.
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Figure 14. Vertical concentration of contaminant of BTMW and fully screened well(S-8).
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