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Application of Molecular Biological Technique for Development of Stability Indicator in
Uncontrolled Landfill

Hyun-A Park - Ji-Sun Han - Chang-Gyun Kim' - Jin-Young Lec*
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ABSTRACT : This study was conducted for developing the stability parameter in uncontrolled landfill by using a biomolecular investigation
on the microbial commumity growing through leachate plume. Landfill J(which is in Cheonan) and landfill T(which is in Wonju) were chosen
for this study among a total of 244 closed uncontrolled landfills. It addressed the genetic diversity of the microbial community in the leachate
by 16S rDNA gene cloning using PCR and compared quantitative analysis of denitrifiers and methanotrophs with the conventional water
quality parameters. From the BLAST scarch, genes of 47.6% in landfill J, and 32.5% in landfill T, respectively, showed more than 97%
of the similarity where Proteobacteria phylum was most significantly observed. It showed that the numbers of denitrification genes, i.e.
nirS gene and cnorB gene in the J site are 7 and 4 times higher than those in T site, which is well reflecting from a difference of site
closure showing 7 and 13 years after being closed, respectively. In addition, the quantitative analysis on methane formation gene showed
that J1 spot immediately bordering with the sources has the greatest number of methane formation bacteria, and it was decreased rapidly
according to distribute toward the outer boundary of landfill. The comparative investigation between the number of genes, ie. nirS gene,
cnorB gene and MCR gene, and the conventional monitoring parameters, ie. TOC, NH:-N, NOs;-N, NO-N, CI, alkalinity, addressed that
more than 99% of the correlation was observed except for the NOs-N. It was concluded that biomolecular investigation was well consistent
with the conventional monitoring parameters to intetpret their influences and stability made by leachate plume formed in downgradient around
the uncontrolled sites.
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Fig. 1. Locations of monitoring wells in landfills.

Table 1. Comparison of landfill status

Landfills J Landfill T Landfill

Location Cheonan Wonju

Period of 1991 - Dec., 1998 May, 1982 - Aug., 1995

landfilling (about 7 years) (about 13 years)

Landfill type General landfilling Valley landfilling

Landfilling volume 41,000 m’ 322,000 m’
Landfilling areas 6,000 m’ 81,000 m’
Landfilling depth about 4 m about 50 m

Waste type Household wastes

Household wastes
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2.2.2. 16S rDNA cloning
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Table 2. Sequence of primer for competitor DNA construction

Product

Competitor DNA construction primer(5°-3’) Gize

cnitS-F TAC CAC CCC GAG CCG CGC GTG TAC
GGT CAT CAT CTG ACA C

60
o-nirS-R AGK CGT TGA ACT TKC CGG TCG GGA
ATT GGT AAC ACC ATC GAT

GAC AAG NNN TAC TGG TGG TGT
ACG GTC ATC ATC TGA CAC

GAA NCC CCA NAC NCC NGC GCA
CTG GTG ACC TGG AAG AG

H = A+T+C, K = G+T

0 bp

c-cnorB-F
304 bp
c-cnorB-R
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Fig. 3. Competitor DNA ; nirS gene(left), cnorB gene(right).
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