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A Study on Methohs Reducing Groundwater Contamination
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Abstract: In order to reduce the groundwater contamination around the Kimpo landfill in Korea by the leakage of the
leachate within it, The method establishing 5 sets of Radial Collector Well LateralsC(RCWLs) within the landfill, the
method utilizing the wells dewatering the condensed water, the method establishing an interception wall to the 2nd
layer at the circumference of the landfill and 22 sets of RCWLs within it, and the method establishing an' interception
wall to the 3rd layer and 40 sets of RCWLs were studied. Hydraulic parameters were measured for this study and
then the groundwater flow and contaminant transport systems around the Kimpo landfill were analyzed with the MOD-
FLOW and MT3D models. Conclusively, the method establishing an interception wall to the 2nd layer and 22 sets of
RCWLs was evaluated as the most stable and economical option to reduce groundwater contamination concentration

below drinking water standards .
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Figure 1. Location and topography map around the Kimpo landfill.

Table 1. Input parameters used on modeling

Hydraulic Conductivity I . Longitudinat Distribution Biochemical
Specific Yield  Porosity . L. .
Parameter (m/sec) Sy) %) Dispersivity Coefficient decay
(4
Kx=Ky Kz Y (m) (Vkg) (day™)
1 Layer 0.01(Lab.) 0.75(COD) 0.022(COD)
-Landfill 8.9x107° 1.9x107° 0.1(in-situ) 0.165( &)
-others 4.0x107 4.0x1078 0.2 0.49
-intercep tion wall 5.0x10™" 5.0x107!
2 Layer 3.0x107 3.0x1078 0.05 0.42
3 Layer 8.0x1077 8.0x1078 0.05 0.35
4 Layer 5.0x1077 5.0x1078 0.01 0.05
AGe] HFE AAML AGAol, MFE HAULE TAZL kel &4, 109 Fok Agskx oz HalE CcoDe e
oz 2% AAE 713 sigkrteld, EEAANL AAlnt sAlFE 0.022/dayA )
ol mjPAFAe] EHL < 15 mY HBEZZ W ne "o AMEE FRIAEREE F 537 ARM S =
B3a, FEF ol 7k FIiet dgFes AT o g SAR ZFat 4 e FHLE o] ZF 7

FAGL 241 AFE 2AZ vl9 202 UFAL, 47

A Y9 Fd=EsE PPES W 517804 Slug Test
2 2333, dYg HeY 2x1-89A Constant Pressure Injection
Test2 3 A A 8d 3 *PHEHH%‘JEZ" 2.04x107%~
6.87x1077 078~6.60x107" m/sec,
Z3lth= 2.45x1078~4.45%107° m/sec, 28 Z ALHL 9.40x
10°8-8.40x1077 m/sec ©ITh. EFF sfYESY ZRARFE
A A HolM e 4t 4oz &gyt HgL
o] 58} 10 cm®] ZEE o83l FYIY, FHE FEA
= 22 046 3 0.94 cmSAth. T3, AP Figure
1 14101] FAE R HNM Gelhars} Collins®] a1438](1971)2 A}
23t FYPPct. A FHS FEIATE 0.1 mKim
1996)At}h. #E=# COD2| EujAlge Exd el =&
8~11.8 mAllX ANFHT NIHES A3l 52534 EL ¥
& 49} ds3 cobe FAsE 4+ 0759 0.165 1
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g tE g& FAUL Table 12 Zr5e] tiF A g YeRd
o WX E2EE JA2ARLE SHEH) FES WX
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A4l EAE zaste) 5.0x107" misecE 7R AT
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Az YPR) FHe R skE FEAAE MODFLOW(Modular
3-D Finite Difference Groundwater Flow Model, McDonald
et al, 199559 =E EAPT, ARG 2AME AFS 24
2 9] FoE Fith &, ARANGHES, A E
Z, 33, 28|32 dgFez FAE T3 AR S
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Table 2. Tritium concentrations measured at holes installed around

landfill
i Tritium Concentration (TU
SamPllng Depth from surface aw
point '95. 10 '96. 3 Average
KP-1 6.5m 235 29.3 26.4
KP-2 16.5m 360.2 428.2 394.2
KP-3 3m 4.7 - 4.7
KP-4 2m 4.6 - 4.6
KP-5 2m 4.3 - 43
KP-6 3m 10.2 9.8 10.0
KP-S Kimpo sea water 43 - 43
KP-L Kimpo leachate - 2568.2 2568.2
Rainfall around Kimpo
KP-R landill 9.9 9.3 9.6

Table 3. Leachate rates eliminated by equipment reducing con-

tamination (Unit: m*/day)
Present after After After
Method State 2yr 10yr 20yr
Drain and RCWLs(5 sets of RCWLs) 2428 2102 2102
Drain and RCWLs after establishing the
24
wall to 2nd layer(22 sets of RCWLs) 00 2135 2135
Drain and RCWLs after establishing the 1950
wall to 2nd layer(22 sets of RCWLs) 3205 2770 2770
Drain and RCWLs after establishing the
wall to 3rd layer(40 sets of RCWLs) 3215 2015 2915
N
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Figure 3. A finite difference net of study area used by MODFLOW and MT3D models.
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Figure 4. Hydraulic head distribution around the Kimpo landfill at the present state.
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Method i
Lo RCWLs Dewatering
1
2
Method Interception Interception Figure 6. Concentration measurement points and the percentages of
Layer wall to 2 layer wall to 3 layer leachate effluent rate flowed out to each direction.
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TI'able 4. Synthesis comparison for each method reducing groundwater contamination
Item Present state RCWLs Dewatering wells waIlIll tteor;e;);](; r;er wfllltizcgf;;);er
iZlimination ratio 65% 70% 1% 92% 97%
Annual costs () - 14999 41949 38.199¢ 64.39
Maximum Effluent Cl: 1584 ClI: 1157 CI: 1109 Cl: 0.66 Cl: 0.092
conc. (ppm) Phenol: 0.23 Phenol: 0.17 phenol: 0.16 phenol: 8.3x10-5 phenol: 2.1x107
COD: 0.0 COD: 0.0 COD: 0.0 COD: 0.0 COD: 0.0
Problems - High concentration High costs
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Figure 7. Concentrations of chloride and phenol per each reduction method at measurement points around the landfill over time.
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