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The Behaviour of Leachate by Rainfall in Sanitary Landfill Site
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Abstract

Leachate is a result of the percolation of precipitation, uncontrolled runoff, and irrigation
water into the landfill and can also include water initially contained in the waste as well as
infiltrating groundwater. Behaviour of leachate by rainfall was studied to evaluate the
variation of leachate generation and contaminants by rainfall in Sudokwon Landfill from
January 1998 to October 1998. The quantity of leachate generated was measured with a
flow meter, and the concentrations BODs, CODcr, T-N, NH3-N, SS of leachate were also
measured. Principal outcome obtained in this study are as follows:the quantity of leachate
generated was the highest on August, the highest leachate generation volume in this period
was 11913 m° and the lowest was 6261 m’. Although the similar amount of precipitation of
80mm applied to the two samples, there were difference in leachate generation due to
precipitation duration, precipitation frequency, wet condition of solid wastes. As the result of
regression analysis, the correlation coefficients(r) between the quantity of leachate generated
and precipitation were 0.823, 0976 between BOD; and CODcr, 0.992 between T-N and
NH;z-N. As the quantity of leachate generated increased 48%, the concentration of BODs and
CODcr decreased 51% and 5096 respectively. Therefore it was showed that the pollutant
concentrations in leachate were diluted by precipitation. The concentrations of BODs and
CODcr in the rainy season were 2000~4000mg/1, 4000~6000mg/l respectively, and 1000~
3000 mg/1, 3000~5000 mg/1 in the dry season. The loading of SS, BODs;, CODcr(kg/month) on
July was increased by 29times, 2.8times, 22times with a basis on March. Therefore
countermeasure of treatment facilities according to increase of loading by rainfall in summer

is necessary.
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Table 1. The amount of loaded solid wastes by years. (unit : 10° ton)
Years , , , ' '
Classification %2 93 M % 9%
MSW 3.840 6,398 6,484 5,379 5,167
SSD 190 55 133 292 326
CSwW &4 130 142 63 132
SS 605 514 628 788 905
ISW 86 286 218 178 147
Total 4,805 7,383 7,605 6,700 6,677

note) MSW : municipal solid waste.
CSW : complexed solid waste.

SSD : soil from sewege dredged.
SS :sludge from sewege.

ISW ! industrial solid waste.
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parameter Method & Instrument
Total nonfiltrable residue at

S8 103~105T
BODs Modified Winkler method
CODcr Open reflux method
T-N Ultraviolet spetrophotometric method
Model:DU-65, Beckman Inc.
NH;-N Phenate(Spetrophotometric method)

Model'DU-65, Beckman Inc.
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Fig. 1. Variation of the amount of leachate
generation according to precipitation.
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Table 3. The result of average monthly leachate generation volume according to precipitation

in Sudokwon Landfill in 1998.

Months 5 6 7 8 9 10
Class. A B A B A B A B A B A B Ave
<10mm 2 5658 4 583 5 7516 5 7562 3 6520 2 6842 6,650
10-50mm 2 6264 4 6072 8 8394 6 8837 3 7652 1 6017 7204
50-100mm 1 6348 1 6474 1 8361 4 1049% 1 7,756 7,887
=100mm 1 10466 10,466
Ave. 6,087 6,116 8,090 9,340 7,309 6,430

note) Class.: Classification. Ave.: Average. A :generation frequency.
B : average monthly leachate generation(m*/month).
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Table 4. Comparison of leachate generation(m®/d) and parameters(mg/1).

Dave  gemermed™| POD | CODer | goply | TN | NHON | gy
8/3 7.898 4,080 6,215 0.66 1,641 1,540 0.94
8/14 11,662 2,000 3,105 0.64 1,380 1,280 0.93

Rate(%)" 48 51 50 3 16 17 11

note) * : The rate of increase and decrease. ** : the quantity of leachate generated(m®/d)
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Table 5. result of analysis at Sudokwon Landfill in 1998.

Items Leachate SS BODs CODcr BOD;s
months  (m%/month) Conc. Load Conc. Load  Conc. Load /CODcr

1 5181 406 2103 2880 14921 5497 28480 052
2 4788 219 1049 2404 11510 5018 24026 048
3 4810 173 832 1999 9615 4217 20284 047
4 5497 160 380 2390 13138 4460 24517 054
5 5654 189 1069 3333 18845 5677 32098 059
6 5694 293 1668 4006 22810 6630 37751 0.60
7 7504 320 2401 3623 2718 5924 44451 0.61
8 8223 130 1069 2450 20147 4081 33558 0.60
9 6513 130 847 2544 16570 4545 29604 0.56
10 5757 189 1088 1708 9834 3815 21964 0.45

note) Conc. : mg/l  Load : kg/month
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