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Introduction 

Rapid population rowth and urbanization in developing countries have led to 
the generation o f enormous quantities of solid wastes and consequential 
environmental degradation. An estimated 7.6 million tons of municipal solid 
waste is produced per day in develo ing countries. These wastes are disposed 
in open dumps creatin considerab e nuisance and environmental problems. L P 
Often lack of technical owledge, financial and human resources coupled with 
existing lacunae in policies limit the extent to wbich Ian& can be built, operated 
and maintained at minimum sanitary standards. The marked shift towards 
urbanization in the develo ing countries has become a pressure point on most 
of the urban centers for t f, e management of municipal solid waste (MSW). 

Most Asian countries have not viewed landfills scientifically as a means of 
effectively dqcsing waste discarded by the society. +n dumpin of municipal 
solid wastes has been practiced as a default strategy m most of t g e developing 
countries with limited control measures, including those related to the environmental 
impacts (Figure 1). This approach is the primitive stage of landfi development 
and still remains the predominant waste disposal option in developing countries 
owing to their low initial costs and lack of expertise and e uipments (johannessen 
and Bo er, 1999). Liners are rarely used and little consi eration is given to the d' 1 
roun water pollution and/or gas migration. Problems of shortage of cover, 

kck of leachate collection and treatment, inadequate compaction, poor site 
design, and ra picker invasions are common in these sites. Waste pickers often 
set refuse on f Ire in order to recover valuable inorganic items thereby creating 
fue hazards and adding to air pollution (Figure 2). The workers are ex osed to 
risks from human feces, slaughterhouse wastes, infectious biomedic af' wastes, 
vermin (snakes, rats, scorpions etc), broken glass, toxic dusts, landfill gases, 
s ntaneous &res and explosions. In India and other developing countries, more 
t P an 90% of the solid waste is disposed in open dump. Identification and 
upgradmg of such sites to sanitary landfii is one of the most important steps 
towards sustainable solid waste management (SWM) system. 

Landfii is considered to be a reliable and cost effective method of solid waste 
disposal in the developing countries where adequate land is available. China alone 
has roposed to construct 1000 landfills in next 10 years. 0 eration of these 
lanckis will be a major issue. The cost associated with lan J ding practiced in 

" """p" countries is construction and operation, post closure monitoring 
of gas and eachate and leachate treatment. The management of landfii requires 
substantial amount of money and technical expertise for post closure monitoring 
activities. 

Sustainable Landfills 

Sustainability in the resent context may be defined as "solving today's roblems 
in a responsible an c f  environment friendly approach without preju b: 'cing the 
ability of future enerations to exist or solve their own problems". Hence each % generation shod manage its wastes such that any emissions to the environment 
are acceptable without further treatment. In sustainable landfiUs, processes, 



conmi and me of and residues 

oal af treating the waste within a 
kedme can be achieved when the waste 
within a landfill is stabiIized. Ideally, a 
sustainable l a n a  as depicted in F i e  
3 combines the rinciples of bioreanor f landfill to en ance the process of 
stabilization and landfill minin- to 
recover the space fox reuse w h ile 
salv* decomposed organic matter 
for-iricultural use. 

lhnpshs to  Sustainable Landfiils 
- the Indian experience 

Closing the open durn s when an 
alternate upgpded landf A is available 
or u d l n g  them into sustainable . 
landf8l.s are the two viable options 
available forrmuni " aZ authorities The 
latter option is feasi 7 le if the dumpsite 
is located in an area where ground water 
pollution is not a critical issue or if there 
is sufficient remaining void space to 
justlfythecostandeffmofmnversion. 
The first step for rehabitiitating an open 
dump is to study &e condition of she 
sitedits~phicasercinp,DetaiIed 
investi z tbm are needed to make a 
&pice Ltween closing and canvertkg 
the site. 

Manfred S e u  and Bhattacharya (1997) 
al on the reuse of 

fro mi he solid^ 

an advanced state of decomposition. 
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Figure 3: Scbemutic of a sustatna 

Decomposed waste fram a portion of this dumpsite between 4 and 12 years old 
was excavated manually, sun dried and screened with about 8 mrn sieves. The 
fine material was bagged and removed leaving behind the coarse material at the 
du'mpsite. Two companies are involved in this work since 1989. 

Studies are underway in Chennai where municipal solid wastes are being dumped 
in two locations, Kodungaiyur and Perungudi. The studies aimed at converting 
these dump-ing grounds into waste havens are focusing on: 
I. Study of dumpsites for resource recovery through landfill mining 
2. Biorehabilitation of MSW dumpsites 
3. Determination of leachate and landfill gas at dumpsites 
4. Solid phase anaerobic digestion 
Some findings of the study in respect of dumpsite mining and biorehabilitation 
are presented here. 
(a) Dumpsite Mining 

The metbodolog and approach employed to carry out mining studies at the 
Kodungaiyur an i Perungudi dump sites are presented in F'wre 4. 

Heavy metal speciation by sequential extraction was carried out for a sample 
collected from Kodungaiyur. About 30% of the total metal content was found 
available for biological functions. Zinc contributed the highest while chromium 
contributed the least. 

From bulk samplq locations, 6 leachate collection mms were established in 
Perungudi and Kodungaiyur. Three boreholes (BH 2, BH 5, and BH 6) from the 
former site and one borehole from the latter are being monitored. Leachate 
sam les were analyzed after filtration to determine pH, electrical conductivity @d tod &lved so&& p~), chemical o x p g  demand (COD) and biological 
oxygen demand POD) instantaneously. Mon y variations of these parameters 
are presented in Figures 5 and 6. In all the cases the pH is observed to be nearly 
neutral. 

For other parameters, comparatively lesser dues were observed d November 
2002, possibly due to the dilution of the leachate by rain. There YZ er, a steady 
increase was observed in the values which could be attributed to the decrease 
in the water content of the leachate. Correlation between TDS and EC (lDS/EC) 
varied from 0.52 to 0.54 for PDG and 0.68 for KDG. BOD/COD ratio is around 
0.05 

(b) Biorehabilitation studies 

Biorehabilitation studies were conducted at the dumpsites using earthworms and 
twophntspecies,Cynodon&lonandTa r e n x % a  Mon~monitoring indicated 
that the earthworms did not survive in e experimental p ots even for a month. 
Data on rowth and chlorophyll contents in C dxtylon and ?: erecta plants are 
p-~l l l  ~ables 1 and 2 In C ductylon, the growth pattern indicated significant 
varlatlon when raised under control and in the MSW soil inoculated with 
earthworms. Interestingly, the variations were noticeable only during the first 
month as data for subsequent months,did not indicate the same. But an appreciable 



variation was noticed in 'I: e/ecta grown in plots containing earthworms 
S i  the earthworms did not survive in the experimental plots, the 
variation in growth responses may be attributed to some other factos 
Variations in heavy metal contents of soil samples collected from 
in C. dactylon plots show a decrease in heavy metal content. 
Laboratory expeperiments were conducted in polyethylene bags. Plants 
were grown in the soil fraction of MSW and in red soil (control) to 
evaluate their owth. Earthworms did not survive in the polythene 
bags In genex~yodat  "r" and G0mphen.u sp. grew better in 
MSW soils than in contro soil. In case of Tagetes erecta and 
IChrys*m, MSW soil exhibited a negative effect on growth and 
dry matter production. 

The future 

e L -----r- ---- - .  , -? ---- 
o m  w m  r*cm hrm m m  uwm w m  unm *nos 

nmatmmp& EC&i4mjBQD(m ?DS(mgnSmd 
%$ym%bf k i z e  collected from b o r e b o a  of Perungudi. 

mm cum w m  rmm a m  m m  w e  was unw 
Thep@leofSbeepit lersndmukeitsustrrinable'andnotthe'high kwyairtionbrPI%EC (dmjl#X) (Mmd,md T tech' solutions holds the ey for the rehabilitation of dumpsites. % (mgnO of luaur mllenedfiom heimIe 6 4 KdungaiYur. 
Im rovemeats to existing may be r a M y  introduced in keepin 
wit!~the&d~&~Issues&,~~d~ere 'As"sJ designated dum ing (within a 
at a recently conc uded international wor shop on "Sustainable Landfill desiiated site wttLut operational 

control); Management" a Chennai, India (3 - 5 December, 2CO3). This workshop organid 
conmud pingwith su by the Centre for Environmental Studies, Anna University in asoaation with 

thehInsrituteof Technology, Thahdand~portedby SwedishIntemarional of orgame$- layers 
Development Cooperation Agency (SIDA) is a part of the Asian Regional and periodical covering; and 
Research Programple on Environmental Technology (ARRPET). Twenty engineered landfilling after 
international experts h m  Thailand, Chioa, Russia, Sri Lanka, USA, and Germany environmental impact assessment 
and 150 Indian resource mnnel and delegates participated in it. The following 

t r  

and mitigation by engineering 
points erne ed during e deliberations would ?la a major role in develo in 3 fJ 

measures that limit, but not 
concrete an viable strategies to tackle the mynadissues and concerns re a necessarily eliminate the impacts. 
to rehabilitation of dumpsites in this region: vi While developin sanitary landfills, f priority should e given to adopt 
i ~ o l i c ~  makers &odd SWM schemes on the lines of dtlnking water emerging orinci~les of landfill 

supply systems. 
ii A comprehensive master plan should be developed and implemented by all 

munic~pal bodies for managing the MSW and monitoring of activities with 
periodlc reviews. 

iii S p d c  revisions in the budget should be made for SWM in all municipal 
bodies t& should specifically allocate funds for solid waste procesiag and 
disposal. 

k Minimization of salid waste generation throu source reduction, source 
separation, reuse, recycle and recovery should given the highest priority 
in the hierarchy of waste management. 

E! 
v. Rehabilitation of existing dum should be given top priority with the 

upgradation and rehabilitation oP6dumpsites to sanitary kndfills in a 
manner depending on the risk and finand as of each. Transformation 
from open dumpmg to stan- sanitary P" a n & h g  cannot be achieved 
overnight. The key to such a change is today's scientific knowled e and 
continuous improvements in the disposal standards while availabkty of 
fimmd resounces g+ diaates the course of transition. The intermediate 
stages between open dumping and sanitary landfilling would incIude: 
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bioreactor and hd f i l l  mining. 
vii Segregation of wastes at household 

levels should be popuhkd by local 
bodies together with awareness 
prograps on SWM developed and 
offered by the concerned to 
encourage public participation. 

%Confidence buildlng strategies 
should be evolved by the concerned 
to involve muIti stakeholders during 
the setting u i  waste handling, 
processin an disposal facilities. 

ix. Attempts s ph odd be made to collect 
and dispose inerts separately as they 
might not require any further 
nrocessing. 

x Government-Private entre ren- 
eurshi or joint venture for WM 
shoul A' be encouraged. 

I 
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xi Reliable scientific database on SWM 
should be generated with the help 
of academic inst i tut ions.  

xii Authorities should take measures to 
create linka e and coo eration 
among the 8 WM stake \ olders. 

rehensive oli should be 
ormu ated re ar "P c I L  X e  creation 

and use of ccApos8 facilities for 
MSW and non hazardous industrial 
wastes. 

xiv. Provisions of national le 'slations 
and policy frametvork s f ould be 
reviewed m line with the principles 
of sustainable waste management. 

ConcIusion 
Municipal SWM services in most of the 
developing umxrk receive low priority 
in municipal aaivitk after water supply 
and sanitation. The civic authorities are 
under pressure from their own national 
legislations to divert from the current 
ractice of open dumping to sanitary 

Ldfjllink. such a chan e is unlikely to 
occur in the near f uture due to  

s 
Table I: Growth and chlorophyll content of Cynodon hctylon raised in field experimental plots 

limitations on finance, shorta e of 
technical resources and lac t of 
kktutional arrangements (Pugh, 1999). 
It  is advisable to  have gradual 
incremental improvements in landfill 
design and operatian rather than 
attempting a single large technological 
lea . This a proach should also match P f af ordabi - .  . ity and sustainability 

General1 the following steps may be 
initiated& the metamorphosis of open 

S.No 

1 
2 

3 
4 

5 

6 

dumps to sustainable lan'dfis: 
EIimination of fires on the 
dumpsite. 

* Control - Soil medium without earthworms 
** Earthworms - Soil medium inoculated with earthworms 

Table 2: Growth and chlorophyll content of Tagetes erecta raised in field experimental plots 

Shoot 
dry weight (g) 

0.71 

1.06 
3.17 

3.77 

18.6 

20.0 

Restriction of waste tipping into small areas following a disposal plan. 
Deposition of wastes 1n thln layers of about 50 cm with appropriate 
compaction. 
Covering the newly de osited waste with approximately 15 cm of soil or 
similar inaterial on a B aily basis. 
Installation of systems for the collection of landfill gas and diversion of 
rainwater. 
Keeping the site access roads in good condition to enable vehicles to deposit 
wastes at desi nated places as quickly as possible. 
Protection of & e disposal site from scavengers/ public by building boundary 
walls and access gates. 
Maintaining records of waste deliveries and tipping. 
Environmental monitoring - simple visual inspection to complex chemical 
analysis. 
Providmg essential manpower - a landfill manager, office clerk, security, ttraffic 
controller, landfill equipment drivers and mechanic. 

These steps would enable a gradual transformation and rehabilitation of the 
existin MSW dumpsites and sanitize the efforts of the municipal authorities to 
bring &out sustainable solid waste management   he benefits that can 
be reaped from landfill mining could be incorporated in an effort for optimum 
utilization of land availability as well as obtain value from the once-considered 
valueless waste. Side by side, the new ventures into landfi ig would be have to 
emerge in within the standards of sanitary landfills practiced in the developed 
cauntries thus paving way towards sustainable management of the environment. 
REFERENCES 
Johannerren, L. U andBqyw, G. (1999). OObsenvrrionr of Solid WasteLand@ in Dewloping 

c&mtnerAhAsiaandLmin- l 2 2 m a n d M -  WorkigPapwSeriec 
#3, WorU h k ,  Washington DC.. 

(I99$ R ~ o f ~  Waneinh* India inSdtd -*and= W 
watpt7tmentg--m- 

U-wT-in-g- WasteMana~Obobw1999, 
nn. 58-59. 

KUT& ]&: ~b~endrax R and Rdmidu ~(2002), "Opa D m  to S d  Lan#Us'; 
cEsEmon,monthlY mletterof ~ E w s ~ ~ d m c B T A p j e c f a T  
(AU/~-o2)+~M*OfE~onmentrfftdEbr~ c2nmnmofZ& 
Vof. 1, No.2 @ttp://en&.nk.in/nms/mletter-raw 7.pdj 

Root 
dry weight @ 

0.13 

0.19 
0.63 

0.77 
2.71 

3 2 4  

Experimental 
conditions 

Control* 
Earthworms** 
Control 
Earthworms 
Control 
Earthworms 
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ToralChloroph ll 
(rnglg live wei$;t) 

2.43 

2.71 

2.91 

2.95 

3.13 

3.07 

Shoot length 
(cm) 

21 

19 

42 

48 
83 

9 1 

Time (months 
after planting) 

1 

1 

2 

2 

3 

3 
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Root length 
(cm) 

8 

7 
12 

12 

17 
18 
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Table of Content

Major Constraints of MSW management

Collection and Transport

Community Based Solid Waste Management

Resource Recovery and Recycling

Optimizing waste collection 

Dumpsite rehabilitation 

Anaerobic digestion

Key Points from the Technical Discussion, 3 R South Asia Expert 

Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal 
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Solid Waste Management Issues

Inadequate infrastructure
Inadequate finance
Lack of clear roles and 
responsibilities
Uncontrolled disposal of solid 
waste (dumped in suburb and 
city boundaries) 

Threat to public health and 
sanitation
Environmental pollution

MSW solutions are  not only with the Engineers: 

50 % Engineering 
50 % Social – Policy and Institutional Issues.

Major Constraints of MSW management
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MSW Management & Economy 

Total budget allocations for MSWM in Sri Lanka

3 - 15 %

Total Budget of Local Authority

SWM budget

> 80 %

20 %

Collection and Transportation

Others

More than 80% Collection only
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MSW Collection Efficiency in South Asia 
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Solid Waste Generation

Per capita waste generation ranges from 0.2- 4 kg/person. Day
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Waste Characteristic and Composition

Major focused/ successful area: Biodegradable Municipal Waste (BMW)
Emerging concern: E-waste generation
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Collection and Transport
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Solid waste quantity

Collected waste

Proper disposal

In Thailand: Waste collection has improved after 
introducing the color coded bins and waste campaigns 
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Coloured-coded bin employed in BANGKOK

Green bin: for organic 
wastes 
(food, vegetables, etc. 
will be disposed off in 
landfill)

Yellow bin: for recycle 
wastes 
(plastic, glass, metals, etc. 
will be collected for 
recycling)

Gray bin, red lid: for 
household hazardous wastes 
(herbicide, insecticide, 
batteries, fluorescent tubes 
will be collected and 
disposed in hazardous waste 
landfill )

Collection and Transport
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Privatization of Colombo and Chennai garbage collection

Colombo: 

Burns Environmental Technologies (BETL) is operating the modern 
composting plant, managing about 800-900 tones of garbage per day.

50% of the waste collection of the city is under private contract with 
Abans Environmental Services.

Chennai:

CES-ONYX, a French multi national company. 
Approximately 1,000 tonnes of garbage are cleared per day. 
The operation is mechanised, with movable bins, one-tonne autos, 
mechanical loaders and Bobcarts (machine to clean up sand).

Collection and Transport
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ROAD SWEEPING EQUIPMENTCOMPACTOR

Gaps in collection & transport

Privatized 
Collection 
System
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Collection Efficiency

GREEN FLEET:
• Only in dev. countries
• Door-to-door 

collection
• Encouraging source 

segregation

Primary Waste Collectors

Courtesy: KMC (Nepal) & Waste Concern
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Community Based Solid Waste Management:
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• Creating the sense of ownership and 
citizen role

• Non-gender biased participation
• Significant reduction in the Littering of 

Waste
• Improved the solid waste and health 

problems of the slum
• Creating jobs within the community 
• Cleaner and healthier environment
• Reducing Municipal cost of handling the 

waste
• Overall reduction in waste disposal
• Profiting through compost sale and 

biogas generation, recycling etc.
• Many more..

Community Based Solid Waste Management



15Visu E
n

v
ir

o
n

m
e
n

ta
ll
y
 S

o
u

n
d

 S
o
li
d

 W
a
st

e
 M

a
n

a
g

e
m

e
n

t 
in

 A
si

a

Community Based Urban Solid Waste Management in Dhaka (component 3.3.2) 

Agency: Ministry of Environment & Forest                               

Agency: Waste Concern;  Supported by: UNDP

1 ton (Organic waste) 1/4 ton Compost

Composting

Community Based Composting - Bangladesh

Source: Waste Concern
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Combating organic waste: from Slums to 
Urban Area (Bangladesh: Waste Concern)

Barrel  Composting

Box  Composting

Windrow Composting

Community Based Composting - Bangladesh
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• Borommatrilokanat 21 Community is located in  
Nai Muang Subdistrict, 
Muang District, 
Phitsanulok Province

• Consist of 120 households with 425 populations 
• This community has been setting up the committee to solve the 

solid waste management problem since 1997.
• Their activities include Solid Waste Bank, Shared Composting, 

backyard composting Vermicomposting.

Collective Composting by the Community

Boromtriloknat 21 Community in Phitsanulok
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Backyard composting

Consist of 120 
households

Vermicomposting

Composting 
units at 
Households

Boromtriloknat 21 Community in Phitsanulok
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Community Participation and NGOs 

Cooperation of the community is 
essential for bringing changes in the 
MSW management, specially in the 
aspects of 

source segregation, 

recovery of recyclable materials

storage prior to collection

Garbage for Eggs Project, Bangkok, Thailand

In 1997, “The Garbage for Eggs Project” was 
initiated by a group of 25 residents of the “70 
Rai developing Community”, which is part of 
the Klong Toey Slum area of Bangkok, 
Thailand. 

Woman participation

Courtesy: Waste Concern
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Resource Recovery and Recycling
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Resource Recovery and Recycling

INDIA

THAILAND
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India: 
• Private sector participation-(Metro cities)
• Plastic recycling  & Composting of organic waste
• Adoption of cleaner technology, strengthening of the informal 

sector system of collection
• Recycling of various materials and develop and implement 

strategies for recycle,
• Reuse and final environmental friendly disposal of plastic waste

Resource Recovery and Recycling
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Newly constructed (by SWMRMC & JICA) operated landfill site (NEPAL)

Positive changes – Taking shapes

Newly constructed split level platform (Nepal)  Courtesy: KMC (Nepal)
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Positive changes – New Fleet on the Road
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THEN NOW

Increased efficiency in waste collection (80%) -Nepal

Introduction of PPP program

Door-to-door collection service

At present app. 30% of waste being collected via PPP programs

Secondary Waste Collectors

Courtesy: KMC (Nepal)

Positive changes – New Fleet on the Road
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Positive changes  - Dumpsite Rehabilitation 

THEN NOW
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Plastic wastes recovery from dumpsite waste

RDF Briquettes RDF production purified plastic wastes

mined wastes
from dumpsite

manual 
separation

Trommel Screening & size 
reduction

Positive changes  - Dumpsite Rehabilitation 
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Phitsanulok (Thailand)

Mechanical Conditioning

Sorting Screening

Magnetic separation Homogenization

Biological Treatment

Aerobic Anaerobic / Aerobic

Decompostion Fermentation + 
Post Treatment

Screening

Disposal to Landfill

Inert fractions

Cover

Non - biodegradable
Recyclable

High - energy 
Fractions

Waste Input Control
LEACHATE FROM 
CONVENTIONAL 

LANDFILL 

LANDFILL 
LEACHATE 
WITH MBT

Significant reduction in landfill 
gas emission

FABER-UMBRA

Positive changes  - MBT Activity
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Anaerobic Plant (Pilot Scale)  

Location: Samutprakarn Province
Size: Diameter 12m and Height 5m 
Type: “Rottaler Modell” developed in Germany for decentralized organic 
waste treatment
Experimented with the organic fraction of the MSW from Bangkok 
metropolitan administration
Capacity for this reactor: 10 - 15 tons / day

Rachathewa Landfill, Bangkok
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Construction of Semi-Engineered Landfills

Removal of leachate from side and bottom

Compaction of waste in layers

Isolation of waste from surroundings by 
controlling emission of leachate, odor, 
breeding of disease vectors, etc.

Proper disposal plan.

Few simple steps could make a huge difference

Restricting entry of water 
entering into waste from 
sides

Covering with soil and 
spreading
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Developed/ ing Asian Countries

• Cleaner Production 

• Eco-Industrial Networking

• Green Procurement

• Eco-labeling

• Circular Economy (CE)

Growing Practices: Solid Waste Minimization
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Waste to Energy and Fertilizer Project 
(Rayong, Thailand)

Plant capacity: 25,500 tons 
of biowaste annually and 
may produce 5,800 tons of 
soil conditioner and 3,826 
MWh surplus of electricity. 

Project objective: 
production of electricity 
while the by-product 
(digestate) is to be used 
as soil conditioner or 
fertilizer.  

Case Study
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Front-end treatment area Anaerobic digester

Waste to Energy and Fertilizer Project 
(Rayong, Thailand)

Gas holder
Gas engine
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MNES & ILFS ARE ACTIVELY PROMOTING FAILED “RDF”
PROJECTS IN VIOLATION OF SAARC 

RECOMMENDATIONS…. In India

SAARC Recommendations Oct 2004 at Dhaka:

“SAARC countries agree that incineration as well as unproven 
technologies such as Plasma, should not be considered as an option 

for the treatment of their municipal solid wastes for low calorific 
value and environmental pollution potential.”

RDF use is also incineration

Regional and National Policy Conflicts
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Sustainable Solid Waste Management  Approach

Conclusion
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To promote the 3Rs in domestic solid waste management, the 
participants identified that the priority overall issues are: 

Establishing 3R-related policy along with environmentally 
sound recycling industries:
Supporting and improving informal waste recycling:
Utilizing financial incentives and market forces:
Technologies must be adapted to local needs and conditions.

Key Points from the Technical Discussion 
3 R South Asia Expert Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal
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Social Dimension

• The informal sector should be integrated into the mainstream 
economic benefit system. 

• Community-based solid waste management requires close 
consultation with community officials and real involvement with 
all stakeholders

• Introducing micro-enterprises and access to micro-loans to the 
informal sector 

• Better cooperation and communication between the formal and 
informal sectors is needed. 

• Public-private partnership relationships should be developed 
between industry and community for better understanding of 
respective problems and possibilities for cooperation.

Key Points from the Technical Discussion 
3 R South Asia Expert Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal
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Key Points from the Technical Discussion
3 R South Asia Expert Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal

• Social/institutional – such as community involvement in 
recycling, organizing the informal sector in waste management, 
voluntary programs for reusing/recycling, awareness raising, 
worker protection from toxic exposure, and role of NGOs;

• Financial/economic – such as deposit refund systems, incubation 
of recycling and reuse market and businesses, waste banks, 
taxation and subsidies, and the Clean Development Mechanism 
(CDM); and

• Technological/engineering - such as development of new 
technology to reduce or recycle wastes, adaptation of existing 
technology to local conditions, safe and environmentally sound 
waste treatment technology, new products using recycled 
materials, technical information dissemination and networking, 
and application of information technology.

Proposed Solutions
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DO NOT WAIT FOR THIS TILL TOMORROW

THE FUTURE LIES TODAY


	Development insight - Development Jounal
	Envi. Sound MSW. Japan.Visu.prt
	Table of Content
	MSW Management & Economy
	MSW Collection Efficiency in South Asia
	Collection and Transport
	Coloured-coded bin employed in BANGKOK
	Collection and Transport
	Community Based Solid Waste Management:
	Boromtriloknat 21 Community in Phitsanulok
	Boromtriloknat 21 Community in Phitsanulok
	Community Participation and NGOs
	Phitsanulok (Thailand)
	Anaerobic Plant (Pilot Scale)
	Waste to Energy and Fertilizer Project (Rayong, Thailand)
	Waste to Energy and Fertilizer Project (Rayong, Thailand)
	Sustainable Solid Waste Management  Approach
	Key Points from the Technical Discussion 3 R South Asia Expert Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal
	Key Points from the Technical Discussion 3 R South Asia Expert Workshop, 30 Aug- 1 Sept, 2006 Kathmandu, Nepal


