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Abstract: To investigate the dynamic variation patterns of leachate levels within the landfill mound, source leakage, and groundwater
contamination plumes, a one-hydrologic-year monitoring was conducted at a landfill site in southern China. The results indicated a
significant positive correlation between leachate levels and rainfall. Levels at monitoring points SW1-1, SW1-2, ZS1-2, and ZS1-3
ranged from 4.4m to 5.8m, 6.7m to 11.0m, 4.3m to 6.3m, and 4.0m to 6.8m, respectively, exhibiting annual fluctuations of 1.4m to
4.3m. The estimated source leakage rate of leachate ranged from 9.49m%d to 10.90m’/d. The areas close to the landfill dam were
significantly impacted by leakage. NH, ~N concentrations at the landfill dam shoulder monitoring well QC1-19 increased with rising
leachate levels but attenuated rapidly downstream. The spatial extent of the contamination plume exhibited seasonal variability.
During wet seasons, plume migration was dominated by source leakage, extending the plume boundary beyond 120m from the
landfill dam. Conversely, during dry seasons, natural attenuation mechanisms, such as biodegradation, became dominant, confining
the plume boundary near the leakage source. Mn concentrations were generally elevated and demonstrated an inverse relationship
with ORP. Conversely, Fe concentrations exhibited no clear discernible trend. NH, ~N concentrations increased with decreasing pH.
The relationships between COD¢, and pH, as well as the dynamic interactions among COD¢,, NH,"~N, NO;, and ORP, were
observed to be complex.

Key words: landfill; leachate level; source leakage; groundwater pollution; natural attenuation
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nitrate nitrogen in monitoring well QC1-19 and SC1-4
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Table I Correlation between ammonia nitrogen in monitoring wells and rainfall
iH [ T 5 (mm) SC1-1 QCI-19 A4 SC1-2 A3 SC1-4 SC1-5 SC1-6
[ WY H:(mm) 1

SC1-1 -0.385 1
QCI-19 0.4 -0.636 1

A4 -0.009 -0.661 0.726* 1
SC1-2 -0.14 -0.770%* 0.571 0.563 1

A3 0.819% -0.007 0.361 -0.302 -0.237 1
SC1-4 -0.311 -0.497 0.271 0.517 0.658 -0.451 1
SC1-5 -0.38 -0.547 0.204 0.311 0.867** -0.413 0.821* 1
SC1-6 0.357 -0.863** 0.601 0.376 0.827* 0.209 0.465 0.689 1

VE*AE0.05 UM (BUR ) AH IR 2 255+ 7E0.01 255 (WUR) AR R AL B 75

T0 36T % M D Ak 2 R A B A DG 4 AT Uk
TR AN TR) S5 D0 I 4 27 F8 B AH R PR A7 AE 22 23R 3
T QC1-19 M3 /K i) EC 5 NH, -N.NO;
EIHEERNIEMHCRKRR XU THSREREH
K S R B TEHLE F A K.CODe, 55 Fe W JE 5
IEAH O, I DA 2 AT 9 5 i — X 5 kB R

FH GBI B2 D8 I & A i B A L)
M4 e N2 B F R E BRI IE A O =
L RERL L Fe' Bl T 24k 5 Fe’ IR i N Fe™',
A WL T v I Fe® R B BE 2 T v, T —
A IEAH G

F 4 AE SC1-4 Wil M R /K pH {5 NH, N
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AR G, A ¢ R HCN -0.856(P<0.01). X — Bl % &
NH, N KA PRA LA FE S5 M 6. 2 5 I R

T A= R R T BEAE R pH (LA B 96 5 i, AT
S3 pH 5 NH, N EHL UK R,

*2 LRAERMESZENAIAMEXME

Table 2 Correlation between last month's rainfall and ammonia nitrogen in monitoring wells

E| [ R f(mm) QC1-19 A4 SC1-2 A3 SC1-4 SC1-5 SC1-6
[ M 3 (mm) 1
QC1-19 0.748* 1
A4 0.443 0.726% 1
SC1-2 0.52 0.571 0.563 1
A3 0.327 0.361 -0.302 -0.237 1
SC1-4 -0.15 0.271 0.517 0.658 -0.451 1
SC1-5 0.05 0.204 0.311 0.867** -0.413 0.821% 1
SC1-6 0.536 0.601 0.376 0.827* 0.209 0.465 0.689 1
HEATE0.05 G (BUR ), AH I 5355+ 710,01 S OBUR ) AH OGP 18 3
F 3 QC1-19 KL FIBIRFE XM
Table 3 Correlation of groundwater chemical indicators in QC1-19
JiH [ R i (mm) pH i EC ORP COD¢, NH, N NO; Fe
[ WYt (mm) 1
pH 1 -0.209 1
EC -0.174 -0.242 1
ORP 0.545 -0.142 -0.252 1
COD¢; 0.703 0.097 -0.561 0.47 1
NH;"-N 0.128 -0.428 0.812* 0.137 -0.224 1
NOs -0.15 -0.144 0.867** -0.594 -0.464 0.669 1
Fe 0.282 0.482 -0.613 0.006 0.714* -0.359 -0.304 1
e LE0.0SZM (XU ) AH DM i35 £E0.01 4 OB ) A e B 2%
F 4 SCl-4 KL ZEIEHREX M
Table 4 Correlation of groundwater chemical indicators in SC1-4
E| B b % (mm) pH {H EC ORP CODg; NH,'-N NO; Fe
F% T 2 (mm) 1
pH fH 0.135 1
EC 0.263 0.43 1
ORP -0.458 -0.32 -0.708* 1
COD¢, 0.616 0.028 0.337 -0.368 1
NH,-N -0.381 —0.856** -0.16 0.275 -0.232 1
NO; 0.257 0.198 0.215 -0.184 -0.45 -0.099 1
Fe -0.312 -0.759* -0.196 0.461 0.023 0.884+** -0.389 1

VE*AE0.05 UM (WUR ) AH IR 2 255+ 7E0.01 255 (WUR) AR R AL B 25

2.8 FEUIIIE Fe. Mn 5 ORP %%

Wi 10 FrR,QC1-19 Wi H- /K sh Mn )
WREREAE ORP ¥ 7 w57 1M PRI, X — B 3 B Bl o
() Mn LLEAT I8 J5 P M TR AEAE. [ I, Mn 1
WL E ST Fe,Mn B & nik 39.49mg/L,
1M Fe MIWEEAL A 0.08mg/L. 3 i Fil ik i 22 5 1)
Ji DR 3= A W 5 T — 7 T A8 AR B R A )

) AEAR e A A 6 M HEA TR 30, A
MAEAE Mn® YR T i; 75— D7 T Fe TEAESAR T
B /NN SRS R N S EE R A DY S L
JRCRFIE, B 5 A AR B, B0 5t R AT L K
2% SO IX TR B 55 4 5 VR IR ML R ) T Fe
FEML N OK R I RR e D), 3 EUHAE R K R IR
YEFFAEBATAKT.
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