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A Bouzidi et al. / Journal of Hazardous Materials 184 (2010) 640-646
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The Landfill Systems
L S A & Technologies Research Association of Japan, NPO

% History of LSA

* 1994 Establishment of Landfill Systems and Technologies
Research Association of Japan
as an voluntary research organization
* 2001 Renewed as a NPO (non-profitable organization)

% Purpose for establishment

We are looking for the safe and trusty landfill systems for local areas.
We study the systems and technologies of landfills and have some business for

popularization of study results for life improvement of local areas. 6
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The Landfill Systems
L S A & Technologies Research Association of Japan, NPO

* Members
Corporations 47 Individuals 47 (June, 2018)
% Social contributions

* Planning and design management guidelines for landfill
* Publication of books for landfill

Y Activities

* Research and development of waste landfill system and technology
* Popularization and enlightening of waste landfill and technology

* International activities such as APLAS

* Advising and supporting the organizations with concerns

* Business undertaking

The Landfill Systems
L S A & Technologies Research Association of Japan, NPO
[S—

LSA Hopes == -

»We hope that the landfill technologies in Japan will come to be
more acknowledged and accepted widely in the south east Asia.

»We hope that the landfill technologies on both ends will be
further improved through the international active phase
discussions thereon.

From Now, | would like to show you about waste landfill system in Japan.
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The Landfill Systems
Iﬁ A & Technologies Research Association of Japan, NPO

Legal system

The first law on the waste management
enacted in Japan dates back to the ”F”th Western year Laws and regulations
Cleaning Law” of 1900 and hygienic landfill 139(4) :‘;ilg;'(“lglnl?sing LTW

disposal of collected waste did not take place e Da:;i:\h{:“

until the enactment of the “Public Cleansing :

1976 Amendment to Waste Disposal Law

LaW” in 1954. 1977 Technical Standards for Landfills
The current style of landfills emerged after the 272 Guidelines forLandfills_____
“ . "o 1988 Amendment to Guidelines for Landfills
enactment Of the Waste Dlspojsal Law™in 1970 1991 Amendment to Waste Disposal Law
and the eSta_b||Shment Of TeChnlcal Standards 1997 Amendment to Waste Disposal Law
for Landfills in 1977. 1998  Amendment to Technical Standards for Landfills
Since then. the Waste Disposal Law was 2001 Directions for Landfill Planning and Construction
7
amended in 1991 and 1997, while the Technical
Standards for Landfills was amended in 1998. 9
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Classification of waste

Waste is classified into municipal solid waste
(MSW)and industrial waste under the
“Waste Disposal and Cleaning Act”.

Responsibility for disposal rests upon the
municipalities for MSW and discharging
business entitles for industrial waste.

Therefore, industrial waste is treated and
disposed at those facilities operated by

private contractors or the public sector is
partly involved therein(subject to charge).
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History of controlled type of landfill sites

Before 1970 Anaerobic landfill sites with no cover and
no leachate treatment facility

1970 Enforcement of “Waste Management and
Public Cleaning Law”
Semi-aerobic landfill sites (by Dr. Hanashima)
1977 Technical standards for landfill sites
1978 Technical guideline for landfill sites
Semi-aerobic landfill sites with liner systems
and leachate treatment were expanded.
1997 The amended standards and guideline
Double linear systems were applied. 11
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184

Situations with waste treatment and disposal

»Basic principles of waste management

The basic principles of waste management in Japan, where it is extremely difficult to
secure the land space for landfills under the nation’s limited availability, are

CISICIS)

©@

Efforts to minimize the amount of waste generated;

Segregated way of disposal;

Promotion of recovery for resources and reuse;

Reduction of volume, conversion into non-hazardous waste, stabilization and
conversion of waste into resources through intermediate treatments such as
incineration and shredding;

Final treatment of residue. 1
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Waste generation volume<<1975~2001>

The generation volume of MSW and its
treatment/disposal statistics

E Landfill
@ Direct recycle
(million tons)

[0 High-speed composting,manure,fertilizer etc

The generation volume of industrial waste
and its treatment/disposal statistics

£ Volume of recycled waste
[ Volume of reduced waste

(million tons) [ Volume of waste sent to landfill

[ Incineration 45000
=l - 40000 S e e BB D o FR A
S 5.3 J A Fron oaklta2h| 12y
5000 TEF[ 57 35000 22l 220n L gk | 1700 i ahaad e A
N fisd vo:af [aiss] B i s ] b bl
|25-_‘lrvi T o 13.6% T 5006 _ZZ_J_ —
T 1 o i2ad 3.0 bised bi6of J2.ae 5
4000 i‘L 2.3y 128 1349 h159 ¥1 2 “h“g‘“s.ne -
25000 39.24 | 37.44| 38.0| 39.50| 41.9%| 4524 46.2%
e 20000 1
2000 75.54 6.3y 6.9y [18.0Y P7.9Y P8t 7.4% 18.2%) 15000 o i TR e
10000 ||° ag.24 | 307 40.0) 39.3%| 38,4kl 27.2%| a7.0fi| 40.7)| 4215|428 | 4°
1000 ]
5000
0 0 A4
1975 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 1975 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
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<>
Classification of landfills

Category

Diagram

Controlled type of

landfills (for MSW)

Inert waste landfills

[ Category
Strictly-controlled type |
landfills
(Hazardous waste

landfills)

Diagram

[l

14
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Changes in waste substances landfilled
<1967~1994 >

FY1967 FY1977 FY1994

Combustibles

Combustibles

Combustibles

15
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=
History of landfills

Up until the 1950’s in Japan, disposal of waste
meant the anaerobic type landfilling that the
waste was merely dumped into depressions and
shallows alongside the seashore without any Waste
cover soil or water treatment facility & A — N,

In particular, large amount of waste that could
not be used as fertilizer had been disposed into 7000
the sea in the Tokyo Metropolitan areas, partly Dailycover sl
due to its extensive efforts towards the =

expansion of land space through reclamation. In K wizzz
order cities, bogs located alongside rivers were

used for reclamation.

Anaerobic sanitary landfill

Anaerobic sanitary landfill

16
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History of landfills

They, all together, gave rise to
problems such as offensive odors, fly
infestation, water pollution by the
leachate, etc.

Damages caused by smoke and odor
also emerged as a result of the field-

burning that was frequently done at
landfills

The Landfill Systems
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History of landfills

After entering into the 1960’s, however, the
large amount of waste was generated amid
the nation’s rapid economic growth, while
the air pollution caused by the smokestack
industry; and the water pollution by waste
water became conspicuous. The situation
that the large amount of waste is being
landfilled was becoming a serious problem. It
was mainly because the construction of
incineration facilities was not able to catch up
with the rapid increase in waste generation,
despite the establishment of legal system for
promoting the incineration treatment with
new facilities through the introduction of said
treasury subsidy system.
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History of landfills

It was in response to such a historical background that the application of cover
soil at waste landfills got started and the leachate treatment system gradually
prevailed. In a sense, it was a period when the structure of waste landfills started
changing from the anaerobic landfill to anaerobic sanitary landfill, in which cover
soil was applied periodically, and subsequently to the improved type of
anaerobic sanitary landfill.

Like this way, the waste management at that time was dealt, all on a spot basis,
with the environmental pollution issues that emerged one after another.

g

Semi-aerobic sanitary landfill ”

The Landfill Systems
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Semi aerobic landfill structure  Developed by Dr. Hanashima

For the purpose of stabilizing waste,
semi aerobic landfill structure has usually been introduces in japan

Evaporation
Natural ventilation

Leachate treatment structure / § G
as Vertical leachate collection pipe

Cover soil l /
Waste i / [ § ¥
Air  Cover soil H3 /" 0241

Waste / 74

Intake pit
Intake pump

20
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Landfill Structure in Japan

i) Storage facility
ii) Landfill waterproofing systems

alllgye

iii) Leachate treatment facility
iv) Groundwater collection/drainage facility

v) Leachate collection/drainage facility

/ LA
IIIII%

vi) Rainwater collection/drainage facility ; i ' : ; 5995555
vii) Disaster prevention facility : 8 T
viii) Gas treatment (effluent)facility

ix) Waste haulage management facility
x) Road

xi) Monitoring facility 27
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Controlled type of landfill for MSW

Liner systems

Groundwatet collection
and discharge facility

Leachate treatment Retained watet collection
f ] t and discharge facility
acilities

22
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Water proofing systems
Regulations for liner structures(3Types) in Japan

Each has 2Liners Type Type?2 Type3

-

Cover soil

-

50cm or more

Non woven geotextile*1 dile *2
Geomembrane

Clay etc Watertight asphalt concrete

Basic foundation

2Liners 2Liners 2Liners 23

m or more 50cm or more
&>

Basic foundation Basic foundation
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Leachate treatment facility

Purpose and functions of the leachate treatment facility are to treat the
leachate collected by the leachate collection/drainage facility in the landfill, so
that it may not contaminate the public waters and groundwater to which it is
discharged. However, the following considerations must be given for the stable
treatment because volume and quality of the leachate fluctuate due to the
rainfall, quality of landfill waste and landfill operation, etc.

i) Selection of proper leachate treatment process
i) Measures against fluctuations in water quality
iii) Measures against fluctuations in water volume
24
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Leachate treatment facility

Lea facility (driving pipe
ty
Storage struch ]
Lea F;OV Wat ™
1 w2 Facility = Treated w discharg 1
L djustmen ty
L h f driving p
\
{ \Aeration )
\facility 1
B
1® | Water trestm
=t 1 - y » Treated water discharge fac

Leachate collection facility @

Leachate intake facility Leachate adjustment facility
collecting pit

25
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A
Landfill type in Japan

26
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Off shore landfill  Kinuura

gg;?ﬁ Yo

e e

27
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Off shore landfill

28
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Inland area landfill

29
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Inland area landfill

Rainfall
6004844400

Landfill Gas i sdasses | wassses

Collection Pipe 44444444

Leachate
Treatment
Plant

Monitering Well

Monitering Well

30
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= Closed type landfill Tokachi in Hokkaido

31
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<= (Closed type landfill Tokachi in Hokkaido
Ntt’nﬁaiwmm“h“ o m o7 I
N i
= i
{
32
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A Required for landfilling operation in Southeast Asian countries

- 1. Minimization of leachate generation 2. Improvement of working environment 3. Breakdown of plastic bags
by separated discharge of rainfall by appropriate landfilling planning

A
4. Monitoring and countermeasure -_> @
to solve problems ~

o] 1] |

4. Landfill gas 5. Leachate treatment
2. Intermediate cover
(soil, bottom ash, etc.)

- Operation manual
<2
4. Leachate quantity and quality

- Expert Cultivation

-
1. Interim capping

4. Temperature

1. No storage of leachate
in waste layer

1. Water drain

The Landfill Systems
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> Final Disposal Systems in Asia

Now Future

Waste generation Waste generation

R Recyclables
Collection (Plastics, steel, etc.)
Source separation V

/[ Recycle

Collection

Recyclables
(Plastics, steel, etc.)

l

Recycle

‘ Intermediate treatment ‘

E Many options E
| depending regional !
! conditions !

Landfilling

Landfilling To Reduce
Waste Volume
GHG emissions

34
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ISSA

LSA is willing to

* Contribute new-Landfill system in Asia-Pacific countries
by 20 years experiments as professional organization

* Aim at not only landfilling but
Collection—Intermediate treatment—Landfilling
as integrated system.

* Provide an important bridges
between Asia-Pacific countries and JAPAN
in the field of international activities.

35
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[S—
f t j '
or your time!
36
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