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of Landfill with Recirculation Water Injection

Young-Kyu Kim - Won-Young Choi - Seung-Kyu Chun*
Graduate School of Convergence Science, Seoul National University of Science & Technology, Seoul 01811, Korea

ABSTRACT

Analysis of the change in water content and distribution was conducted according to the supply of recirculation water to a
landfill. An excavation sample analysis showed that the recirculation water injection zone had water content 8.8% point
higher than that of the non-injection zone, after 8 months of operation. And due to the influence of recirculation water
supply by vertical wells in injection zones, the water content increases along with depth more clearly than non-injection
zone. According to an electrical specific-resistivity survey after 13 months of operation, the water content got higher
towards the bottom of the landfill. The water transmission coefficient is 8.72x10™* cm/sec for injection zones and 3.36x107
cm/sec for the intermediate cover layer; analysis shows that the intermediate cover layer may affect the penetration
velocity of water supplied by the horizontal injection tube. For the scientific design and operation of re-injection facilities,
it was deemed necessary to follow-up research on the residence time and behavior of re-injection water considering the
ratio of recirculation water supply in horizontal and vertical tubes, and pitcher coefficient of intermediate and waste layers.
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(a) Ground plan of SUDOKWON 2nd landfill.
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(b) Lateral view of SUDOKWON 2nd landfill.

Fig. 1. Ground plan and Lateral view of SUDOKWON 2nd landfill and recirculation water injection facility.
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(Unit : 10° ton)

Classification  Quantity Combustible Incombustible
Food Paper Plastic Wood Textile Other Glass Metal  Ash SS."  Other?
Household 20,326 3,882 7,541 5,508 264 996 793 732 325 - - 285
Construction 37,284 - 1,223 4262 9,041 414 30 548 634 - - 21,132
Industrial 22,571 - - - - - 1,672 - - 2,034 8,927 9,938
Total 80,180 3,882 8,764 9,770 9,306 1,410 2,495 1,280 959 2,034 8,927 31,355
Rate (%) 100.0 4.8 10.9 12.2 11.6 1.8 3.1 1.6 1.2 2.5 11.1 39.1
1) Solidified Sludge
2) Dredged soil, slag material, briquette, brick, waste soil, etc.
Table 2. The composition of supplied recirculation water
Pump station - 1 Pump station - 2
Leachate Treated leell)chate Leachate Iz{ecycling complex = Sum
water AD? Sludge”
Amount (m®) 1,013,850 49,358 15,871 82,381 19,450 1,180,910
Average (m’/day) 2,560 124 39 340 54 2,982
1) Denitrified leachate to prevent nitrogen accumulation.
2) Pre-treated anaerobic digestion effluent of food wastewater.
3) Pre-treated condensate water from sludge drying.
Table 3. Supplied recirculation water by blocks
Block 2B 3B 2C 3C 2D 3D 2E 3E Sum
Recirculation (m*) 200,860 203,560 204,430 187,025 200,160 204,770 8,120 8,880 1,217,805
Average (m’/day) 508 514 516 472 506 517 20" 22V 3,076”

1) Injection of 2E and 3E blocks were stopped with 9th additional layer of landfill.
2) A slight gap in the sum of Table 1 and 2 is due to the difference of the measuring equipment.
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Fig. 2. Excavation equipment and waste samples.
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(b) Installation status

<Specification>

- Voltage : DC 11V ~ 18V
- Signal output voltage : DC 0-200V
- Signal input voltage : 0 ~ 1100mA

220W

+ Communication method :

- Max Voltage :
RS485

Fig. 3. Electrical specific resistance investigation equipment.
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<Specification>
‘Total Length : 32.7 cm
-Diameter of Tube : 3.1 cm
‘Volume of water required : 135 mL
‘Length of water reservoir : 21.2 cm
-Length of mariotte tube : 28 cm
-Suction range : 0.5 to 7 cm

(a) Intermediate cover layer

<Specification>
‘Total volume : 27.0 L
-Width : 30 cm, Length : 30 cm, Hight : 30 cm

(b) Waste layer

Fig. 4. Hydraulic conductivity test of intermediate cover and
waste layer.
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(b) Moisture content by depth of non-recirculation block

Fig. 5. Moisture content by depth of SODOKWON 2nd landfill.
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Fig. 6. Combustible content by depth of SODOKWON 2nd landfill.
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Fig. 7. Moisture and combustible contents of SODOKWON 2nd landfill.
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Table 4. Hydraulic conductivity test results

Hydraulic conductivity (cm/sec)

Block -

Intermediate cover layer Waste layer
2B 4.13x107 1.38x10°
3B 3.95x107 9.17x10*
2C 3.17x107 6.87x10°
3C 3.21x107 9.09x10*
2D 3.29x107 7.87x10"
3D 2.23x107 9.17x10*
2E 421x107 1.01x10°
3E 2.69x107 9.87x10*

Average 3.36x107 8.72x10™*
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