Reuse and Remediation of Closed Landfill in Korea

Shin, Chan-ki

National Institute of Environmental Research, Korea

Abstract

A recent survey investigated that there were
un-controlled closed

landfills(1,072 sites) in Republic of Korea. Most

over one thousand
of these landfills were constructed before 1986.
Waste management act were not promulgated at
that time, so they usually do not have dranage
system and leachate treatment facility. Also,
considerable attention has been received to
landfill leachate pollution, leachate has an
adverse impact on the surrounding environment
such as soil, groundwater, and water supply
source. According to the result of survey for
closed landfill management, it was reported that
875 sites out of 1,072sites(81.6%) have no
leachate treatment facility and 630 sites out of
1,072sites(58.7%) have been used for farm lands
and residence. Consequently it is hard to do
postclosure care continuously in most of cases
and these uncontrolled landfills  have
contaminated farm lands and residence. The
average age of these landfills are ranged mostly
between 2 to 15 years. Much time and advanced

technology are needed to remediate these

uncontrolled landfills, therefore the survey for

present status of closed landfill sites is required
and suitable treatment processes should be
prepared. With this point of view, We has been
investigated to find out the present status of
closed landfill, problems of post management
and discussed plans for remediation and reuse.

Remedial actions of un-controlled landfill have
been carried out the many cities since 1997 upto
now. Most frequently applied technology were
reuse after excavation and there were several
cases to capping in the surface of landfill and to
construct subsurface barriers. 1t is considered
that landfills in use have a possibility not to be
controlled because of inadequate construction
Therefore

and  improper  management.

remediation of uncontrolled landfills and
recovery technology should be develop
continuously

Especially, it has been expected that resource
technology of landfill gas as a energy has some
advantages in controlling odors in the site area
and accelerating stabilization of landfills with

the energy.
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l Status of Closed Landfills in Korea(2001)
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The problems of closed landfill in Korea

3 Hlegal dumping without leachate collection and treatment facitity,

most of closed landfills were constructed before the promulgating

of waste management act (1986)
or soil

concerned about the ¢ of gr

O difficult post-management because of already use for residence, farm land

or etc (630 sites out of 1,072 sites).
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A prospect of closed landfill in tuture
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The problems of decision

QO Non-establishment of stabilization index
Q Non-establishment of criteria for stabilization
O Non-establishment of monitoring methodologies

of stabilization criteria
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Stabilization guideline

» Stabilization guideline index by literature
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Characteristics of landfill gas by age of closed landfill -

- By the lapse time (year) is longer, the landfill gas
concentration is decrease

- Dongducheon (78} : The reason why high concentration
of CH, and H,S (ratio of organic waste is high)
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Characteristics of leachate by age of closed landfill
— By the tapse time (year) is tonger. the concentration of organic
. matter (BOD.COD) is decreased.
— It is possibie that estimation of tandfili stabilization by
BOD/COD ratio.
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Index and criteria for assessment the landfill stabilization (example)

Specitication ” Criteria of the landfill stabilization
{ - The quality of leachate should be agree with the eflluent stanaaras
Leachate for 2 years continuously. while BOD/COD value being under 0.1
- However, this article is not applied for no leachate emission
and | - From the resuits of investigatior of groundwater quality, it should rot
groundwater exceeded the standard of groundwater guality or contaminated by
landtilt

- The landfill gases should be littie generated and not increase
Landfill gas continuously for 2 years

[
- For the waste of landfill. the contents of combustibie matter of
sail should be under 5% or C/M ratio should be under 10

— It should satistied with the standard of waste leaching test

Waste of landfilt

‘ — The internat temperature of landfilt should not be higher

' excessively than that of sub-ground

— From the waste of the investigation on the odor, water guality
and soit, the landfill should not ve effected on sircumterence
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The procedure of decision for the remediation technologi

RI : Remedial Investigation FS : Feasibility study
1. Description of Current Situation S. Description o f Proposed Response
2. Site Investigation 6. Preliminary Remediat Technologi

3. Laboratory & Bench-scale Studies 7. Development of Alternatives

4. Community Relation Support 8. Evalustion of Alternatives

9. Final Report

l The detail estimation items of alternatives

. Details of estimation
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Remediation technologies of uncontrolled landfill

L aomes ngd 1orpion

The method by migrating and reuse the excavation waste

» improvement in short term

« perfect removal of contamination sources

« possible land reuse

« need for new land for landfill, owing to re-landfilling
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+" The excavation waste would be separated into combustible and recycling
materials, and then incinerate and recycle in each, and the landfill reuse
another purpose.
- Advantage

: High technical/economical value and good utilization of excavated landfill,

possible recovery of valuabie materials.
- Disadvantage
: Production of odor and hazardous landfill gas at excavation and selection
working time.
Possibility of the hazard to health and safety of workers.

« Applied technology

- Landfarming - Soil Washing
- Biopile - Electrowave
Inatiiute sl
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' In-situ stabilization

+ The way how the transfer and convection of pollutants be isolated
by using of cover material and cut-off wall, instead of not excavating
the landfill.

- Relatively passive method which can be applied to the regions
of non-requirement of quick improvement.
- Disadvantage : the long-term existence of pollutants until the landfill

be stable properly.
« Applied techmology
« Slurry Walls « Soil Cover
« Grout Curtain « ET Cover
« Sheet Piling = Single barrier Cover
* Reactive Wall « Composite barrer Cover
Jiatienal Enatthete.ad.
ot Korean i Health Society

' Earlier stabilization®

» The shortening the stabilization period which be proceeded in various
reduction stage.

* Applied technology
« ATAS {Auto Thermic Aerobic Stabilization)
» HABS (Hybrid Aerobic Bio-Stabilization System) « Air-O-flox

» Smeil Well System » Landfill-miming
« Bro-puster + Leachate recirculation
Riatiancl Tuatizie of.
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The example of rem
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mple of remedial action
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he estimated LFG generation of metropolitan(Sudokwon)-landfi
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The system diagram of the electric power facility

Internationa) conference of Korgan Enviranmental Heaith Society

Tstimaled LFG mated
[ Landfil sites O::m m cn:m:'.n”\ . gonua:ton ?‘;fmfb:v:m p::::on
Saenggok, Pusan ‘98 2001 11,438 210 11
Daisung, Daegu ‘91 2000 26.100 480 25
Woonjung, Kwangiu | ‘93 | 2000 4,369 80 4
Kumkok, Dasjeon ‘98 | 2010 8,465 156 8
Haungup, Wonju ‘95 | 2005 3,140 58 3
Moonmek, Chungis § 94 | 2000 1,860 33 2
Daayang, Mokpa 195 | 2004 2897 53 3
Hodong, Phohang ‘94 | 2001 1,209 22 1
Chunseon, Changwar| ‘92 | 2020 3810 70 4
Naedong. Jinju ‘93 | 2001 5,855 108 6
Yousan, Yangsan ‘95 | 2005 3.019 56 3
Haicheon, Che ‘92 | 2002 2,418 A4 2
Total - - 77,578 1,370 72
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' The prospect of landfill management of Korea

@ The prohibition of direct landfilling of specific waste
- Waste tire, waste furniture etc. (sincc Jan. 2001)
- The orgamc waste (from Juky. 2003)
- Food waste{ from Jan. 2005)
@ The subdivision of the category of landfill and reinforcement of the standards
of landfill management.

@ The reinforcement of the standards of post ag( of landfitl
- The adjustment of the periods of post management by the results
of the ¢haracteristics and the environmental effects of tandfill

- The develop of the recoven technology of LFG suited
to the Korea
- The adjustment of the recycling system for the reduction of LFG
to the ¢nv such as ifci i of clectric power ctc.
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