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Impacts of Initial Moisture Content of MSW Waste on Leachate Generation and

Modified Formula for Predicting Leachate Generation

LAN Ji-wu"?, ZHAN Liang-tong'*, LI Yu-chao'*, CHEN Yun-min'~

(1. Key Laboratory of Soft Soils and Geoenviromental Engineering, Ministry of Education, Zhejiang University, Hangzhou 310058,
China; 2. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: The amount of leachate generation rate in MSW landfills is often underestimated during design phase in China. A water
balance model of a valley landfill, whose size is 400 m long, 500 m wide and 50 m thick, is created to investigate the influences of
initial moisture content of waste on source and production of leachate. The 50 m thick waste mass is assumed to be 5 layers. Each layer
is 10 m thick with a filling period of 2 years. The leachate mainly comes from precipitation and from squeezed pore water of waste. It
is found that higher initial moisture content of waste leads to higher amounts of squeezed leachate and total leachate generation rate, and
also results in a high ratio of squeezed leachate to total leachate generation rate. For the cases that the initial moisture contents of waste
are 27% , 40% , 50% , and 60% , the amounts of total leachate generation rate are 272, 583, 823 and 1063 m’-d™", respectively,
and the amounts of squeezed leachate are — 144, 168, 408, and 647 m®+d ™", respectively. It is also found that when the initial
moisture content of waste is greater than 50% , the squeezed leachate becomes the primary source of total leachate generation rate.
However, the formula for predicting leachate generation rate used in the national code could not consider the contribution of squeezed
leachate, this may cause a significant underestimation of leachate generation rate for the case having a high initial moisture content of
waste. Based on the water balance analyses, a modified formula for predicting leachate generation rate, which includes the contribution
of squeezed leachate is proposed. It is verified by consideration of the operational practices of two large-scale landfills in southern
China.

Key words :landfill ; moisture retention characteristic; initial moisture content of waste; field capacity; leachate generation rate
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Fig. 2 Initial moisture content of MSWs in China

60

S

% wl ;;I_ﬂ'ﬁﬁl | - A s
g: tz?n“TT ¥olg‘?§m=£
= 0F . I I I
& K pm

E ol

[51 [51 [13] [5] [15] [26] [16] [27] [14] [17]
SCHRER
B3 BREERMFEMREKE

Fig. 3 Initial moisture content of MSWs in EU and USA countries

1.3 B HER K E

FH 6] 37K B S 6 70 K e 3 S K 451 T S
JFITREFEA 10 3 K. B3 B /K K T H B 5K &
BF, K5 i LAE R ) 4500 F iz B HEME, = A8 08 .
ME KRN H R A TEE S HEAR AT,
B S K BRARFEAE 5 1154 B A B SR H R K o
FOFER, SR BRI K 43 B 2R 5 7K 83K B H [R] 4F
TR

FE (] 47K et 2 4 3 R 7K R 7 09 22 W2 3, LI
18 5 B3 oK A AF e B 2K 20 43 R L L 55 1R



4 1] 22 RAF . BULE IR R S5 /K A U™ (952 R S AE TE B IR W™ 5 A st 1391

AR MTIGEEENIEH T a2, I ks
SRR, TR KB g 5 B3R 4 0 ) SR K P |
AL HEBRR , T )45 7 Bl g SO S A B2 35, B
HIE ARG, B A KB AT Y FLBR LR
FH PR 47K B 72 T I . Blight 2512 38 2k S0 0 10 4
BN ~7 a BRI B0UE 1 17 8% )55 7K 1% 1)
SR ARG A AL 1.

Kl 4 LIk E OB AR bR, IR T R NS
[EIREK ST ORE 101 223 R 5 RGN R F
U S 7y 573 M- L A 3 B 87 IO 0 1 R s
L ) AR T A G O IR G R i
ZEEE 4 RS AIAGSE T SO g N [R DR BE % S0 3
SRS Y TR K B, S006 5 KR UL, T3 I
BB A B A () K

80

70 |

60 |

h
(=
T

SZsasassasasan

——
—a—
— s
—a—
—a—
—a—
—a—

x X

+ X
———
—e—1
—e—
—e—
——e— T

H )RR k%

4
=
T

30 |

20 |

0 2.‘0 4‘.0 6.‘0 S,l(] 10‘,0 12.0
FHHE/MANm?
B4 HEENFHAEFKESTEE
Fig. 4 Field capacity of landfilled MSWs and dry unit weight
i 4 P 5 AT 0L e ey 3 5 T A EL A
i S, P TA) Rp K B RO BE AR A W) 2 T4
bR KR

e (1) 7 k(X 0 ,

6 kN-m™> B, AH LT 37%; Y THEN
8 kN-m B BUE 42T T 27% . v [ $2 9 45 3% 40) 4y
TR BRI KRR 5 1 (R K 2 S 5 B3 A
B A KRR, BREE B ST iR 7 /K AR T SR
TR e B )4 K B O S 25 Wl — 43
AR AB KA ST H /D (98 R TR 3 I 2 T [
HUH B IR ™ R, MEAOK A g, 7K 0 [ R i
Z A B A

T4 M/ KN-m™
0 2.0 40 6.0 8.0 100 120
0 % ’r * T T T
10
20
g
= 30 ¢
Z
40
=
50 -
60 -
70

B5 FENRTARESHIERE
Fig. 5 Dry unit weight of landfilled MSWs and burial depth

2 SHMEREMEEGHKEFESTERRITHEER

2.1 SyB BRI K VA A A A

AR LA A BB 1R 0 2 ) dE S Rl 6
JIT 7 B 7K A A BT AR A BTG 400 m, 55 50 m,
BE 500 m, B3RSy 5 )2, B2 10 m. AL S PR IE
MR, A2 a HEm 12, ST 10 o B — 2
YER—A AR B, 3643 5 AN B BE N5 Br
BEMER TR 43 S 0 X v [ 78 55 X RN 3 7
TEIK 3 AR A A B B A% U 3 ) 0 T

%1 iR,
BRI R b5 ,

P. BERELG R A S E. FRR NI EGEX. SRR AR A= A 7K 48 5 L B IR A
RT. PAUKBE S B 1S o8 U BUBRAF &t s LD, BB HE
El6 MrEIEAIHEIESKETEI TR
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Table 1  Layer and ageing of filling waste in different calculating stage M x ( W W )
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