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Construction Method of Zero Discharge System
for Environmental Energy Complex in Landfill
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Abstract : A research was performed for zero discharge system of waste water which is produced from energy recovery
process of waste and biomass, Leachate and all kinds of waste water should be separated and integrated into three categories
in addition to converting existing leachate treatment facility into waste water treatment facility as well as introducing a manage-
ment system of reverse osmosis membrane facility and bioreactor landfill, Following these conditions to better water treatment
process, it was likely to produce over 3,000 tons of low-grade recycling water and 2,000 tons of high-grade recycling water per
day when zero discharge system of waste water is applied starting from 2016, Economical efficiency was also surveyed in total
treatment fee, Present system costs 18,129 million won per year, and suggested zero discharge system would cost 15,789 mil-
lion won per year,
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Table 1, Facilities of environmental energy town in SUDOKWON landfill site

Facilities Energy recovery method Scale(ton/day)
X Mechanical treatment’ 200
SRF manufacturing for municipal waste
Mechanical and biological treatment 2,000
SRF manufacturing for construction waste Mechanical treatment 4,000
Solid form fuel manufacturing 1st stage” ) ) 1,000
) Rotary killen type drying
from sludge 2nd stage 1,700
SRF boiler Steam recovery 600
Biogas production from food waste water’ Medium temperature digestion 845
Sludge solidification for landfill cover’ Pozzolan reaction 1,600
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7F 912 Ao & HK(SLC, 2012). Fig. 2(b)
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Fig. 2. Leachate generation rate and its water quality
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Table 2, Grouping of waste water and leachate from SUDOKWON landfill site and their requested treatment techniques and facilities

T-N 50 ~ 700

T-N 1,000 ~ 1,700

@ Type2 x 3.5~4

Types Type 1 Type2 Type 3
Waste water
o : Leachate O AWW?Y »
sorts (Environmental (1st, 2nd, 3th landfill) @ RO concentrate F
energy town)
Quantity (ton/day) 3,000 ~ 3,700 2,500 ~ 3,000 900 ~ 1,200 845
o CI under 100 €l 2,500 ~ 3,800 @ SO.% 31,000 ~ 39,000 Cl 3,500 ~ 4,000
Characteristics COD 100 ~ 6.000 SS 50 ~ 100 D N‘H + over 7.500 SS 3,500 ~ 14,000
(mg/L) ) COD 1,000 ~ 1,500 ’ COD 6,000 ~ 30,000

T-N 1,500 ~ 3,500

Treatment goal

Reduction(COD,T-N)
Water recycling

Remove(Cl)
Water recycling

Economical extinction

Treatment facility

Leachate treatment
facility(denitrification+
chemical coagulation)

(MF or UF)?+RO
- 1,015ton/day( ‘15)
- 2,200ton/day( ‘16)

Bioreactor landfill
(2nd landfill( ‘15, ‘16))

Landscape architecture,

Cooling water for power

Usage of recycling water Moisture supply for landfill waste

street cleaning, etc, plant

1) Waste water from air pollution protection facility
2) Digester water of food waste water
3) Micro filtration, Ultra filtration for pre-treatment

Table 3, Annual treatment quantity by three kinds of facilities and production quantity of recycling water

Treatment facility Kinds of water 2013 2014 2015 2016 2017 2018 2019
Generation" 5,049 5,005 5,373 6,385 7,589 7,417 7,200
Total Treatment” 5,326 5,282 6,679 7,115 8,542 8,298 7,988
Recycling water production 153 153 724 4,600 5,521 5,421 5,297
Sub-total 5,111 5,067 5,163 2,788 3,153 3,233 3,339
Leachate 2,736 2,592 1,655 0 0 0 0
Leachate Treat- Waste water 1,358 1,358 2,663 2,788 3,153 3,233 3,339
treatment ment Digester water 845 845 845 0 0 0 0
facility RO concentrate 62 62 0 0 0 0 0
AWW? 110 210 0 0 0 0 0
Water production(low qual.) 0 0 0 2,788 3,153 3,233 3,339
Treatment(leachate) 2157 215 1,015” 2,5429 3,321 3,069 2,746
RO
Water production(High qual.) 153 153 724 1,812 2,368 2,188 1,958
Sub-total 0 0 501 1,785 2,068 1,996 1,903
Treat- RO concentrate 0 0 291 730 953 881 788
Bioreactor
ment Digester water 0 0 0 845 845 845 845
AWW 0 0 210 210 270 270 270
1) Total generation of leachate and all kinds of waste water
2) Treated quantity by leachate treatment facility, RO and bioreactor
3) Waste water from air pollution protection facility
4) RO demonstration facility(300ton/day)
5) Set up RO facility(800ton/day, recovery rate 71.3 %)
6) Set up RO facility(2,200ton/day, recovery rate 71.3 %)
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Table 4, Economical evaluation between present treatment sys-
tem and remodelled system for zero discharge

(unit : million won)

Treatment system

Evaluation item
Present | Remodeled

Net cost(D-Q) 18,129 15,789
Sub-total 18,764 16,985
Construction - 2,491
RO
Construc- Operation - 2,658
tion" Construction - 1,595
Bioreactor
. Operation - 1,500
operation
cost New Construction | 1,464 -
@ facility” Operation 2,512 -
Leachate treatment facility | 14,454 8,407
Digestion facility 334 334
Dircct Sub-total 635 1,196
benefit Cost saving(Tap water) 635 635
@ Sales profit? - 5601

1) Depreciation cost of 20 years was accounted
2) New waste water treatment facility(2,500ton/day)
3) 50 % of tap water unit cost was applied for recycling water
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