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Abstract

Like other mega-cities, Metro Manila (MM), has also been facing various challenges on how to address the
gargantuan problems on waste in the past decades. The growing population, industrialization, and urbanization
contribute to the increasing generation of waste. MM has the smallest land area among all the regions representing
only 0.21% (636 km?) of the country’s total land area (299,764 km?) (MMDA, 2007; Lapid, 2007); but it is the
second most populous region with 11.5 million inhabitants which is about 13% of the country’s population of
88.57 million (MMDA, 2007; NSO, 2011).

Based on the estimated national solid waste generation data from 2000-2010, MM generates about 4,953 tons
per day (2000) and 6,844 tons per day (2010) which is about a quarter of the country’s generation of waste
(NSWMC, 2005). However, the study on the composition and sources of waste in MM shows that about 90% of
wastes generated are biodegradables and recyclables; and that 74.14% of the MM'’s waste comes from households
and 16.9% comes from commercial establishments (MMDA, 2007). This reveals that if only households and
commercial establishments will segregate waste properly and practice recycling, only very little amount of waste
needs to be dumped in disposal sites. This approach will not only address the environmental and health problems
due to improper waste disposal, but it will also contribute to alleviate poverty especially in the urban cities. It was
reported that there are about 4,000 individuals in MM who are depending on scavenging, buying and selling waste
for survival (DENR/ADB, 2003 as cited in Atienza, 2009).

In this paper, the author will provide a review of the current status of solid waste management (SWM) in MM,
some benchmark information, the recent programs and initiatives, and the challenges towards effective

implementation of SWM in the city.

Introduction

The rise of mega-cities* since the Second World War has contributed to the growing problems of waste.In the
early 1960s, only about 20% of the populations of the developing countries lived in cities (Rapten, 1998). At that
time, there were only four cities in Asia (Tokyo, Shanghai, Beijing, and Osaka) which had populations of more

than 5 million. Metro Manila, the capital city of the Philippines, with less than 3 million peopleat that time was

¥Mega Cities as defined by the United Nations are agglomerations of 10 million or more (Laquian, 2005).
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not even included among the thirty biggest cities in the world (Laquian, 2005). By 2001, the number of mega
cities had increased to eighteen and twelve of these were in Asia, including Metro Manila. This growing
concentration of population in large cities is mainly due to the continuous migration of people from rural to urban
areas in search for better opportunities and for other sources of livelihood. As most of the economic activities are
concentrated in urban areas, this has attracted many rural dwellers to migrate to the cities.

Urbanization has brought about an alarming growth in the occurrence of poverty in urban areas (Badshah,
1996). This tremendous increase in the urban population over the years has resulted in extreme conditions in the
city. While it can be considered the center of industrialization and economic growth, it is also a place where severe
poverty and poor sanitation are prevalent. Due to the great demand in cities, many national governments have not
been able to provide for the basic needs of the people, such as enough dwellings, food and water, and a clean
environment. Another concern in most mega-cities is the increasing volume of solid waste generated per day,
brought about by modernization and urbanization. Due to limited resources, particularly in most developing
countries, the government has usually failed to provide basic services to the community especially, the proper
collection and disposal of waste in the city. Oftentimes, only waste from the commercial establishments and the
residences of the middle class who are capable of paying for waste services are collected regularly. Thus, piles of
garbage from the rest of the city, especially the slums and inner city areas, are left uncollected and are being
dumped illegally in already congested and polluted places.

The occurrence of various tragedies in the past years highlights this poor condition in most urban areas
and the hazards brought about by improper waste management. For example, the Payatas tragedy in 2000 which
killed about 200 people mostly scavengers when the heavy rains caused a landslide on the former Payatas open
dumpsite. In 2009, the destructive Typhoon Ondoy also hit Metro Manila wherein it caused many lives, affected
thousands of people and damaged millions of pesos worth of properties and infrastructures. Two years after that
disaster, another Typhoon Pedring also brought severe damage in the region just recently. It is believed that
rampant garbage damping that clogs creeks and esteros is one of the reasons for causing heavy floods during
typhoons especially in urban areas like Metro Manila.

Given this condition in urban city and the challenges it poses on how to improve the condition in the city
particularly on waste management, this paper will focus on the experience of Metro Manila, Philippines
experience. The first part presents the background of the city, its features and the problems on waste management.
The second part reviews the solid waste management system including the laws, institutions and organizations
involved and the partners both local and international. It also provides the important facts on solid waste
generation and the activities conducted by the city from collection to final disposal. The third part provides the
status of compliance to RA 9003 by cities and municipality in Metro Manila. The next part presents the recent
initiatives towards sound waste management based on the experiences of selected LGUs, NGOs, community based
programs, and activities by the business sector. It also provides the updates on the recent programs by the

Philippine government to integrate the informal sector in the waste management system and improve their
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condition. Based on the previous discussion, the last part is the concluding remarks and some challenges on how

to replicate good practices and to improve the waste management system in the NCR.

1. Metro Manila: Background and the Problems on Waste

Background of the City

Metro Manila (MM), or the National Capital Region (NCR) of the Philippines, is the 19™ largest city in
the world and it is projected to be the 15™largest in 2015. It is composed of 16 cities and 1 municipality. Its
adjacent provinces are Bulacan, Rizal, Laguna and Cavite (MMDA, 2007). Metro Manila is the country’s premier
urban center and has made this region the political, administrative, commercial and industrial center of the country

(Nemoto et al. 2001).

Special Features

The NCR has the smallest land area among all the regions in the Philippines representing only 0.21%
(636 km?) of the country’s total land area (299,764 km?) (MMDA, 2007; Lapid, 2007). However in terms of
population, it is the second most populous region in the country with 11.5 million inhabitants which is about 13%
of the country’s population of 88.57 million (MMDA, 2007; NSO. 2011). As of 2010, MMDA reported that MM
already reached 12.3 million population with an average household size of 4.62 and 2.7 million households (Ayala

Foundation USA, 2010).

The Problems on Waste Management

For the past decades, just like other mega-cities, Metro Manila has also been facing various challenges
on how to address the gargantuan problems on waste and its hazardous effects on the environment and human
health. Although several policies have been implemented in the past, still solid waste management continues to be
one of the pressing environmental problems in the region. The increasing population, industrialization,
urbanization and modern living contribute in the increasing generation of solid waste. Of the 6,720 tons of waste
generated each day in Metro Manila, only 1% is collected by MMDA, 13% by the LGUs, and the remaining 86%
by private contractors. Thus, Metro Manila spent more than PhP3.54 billion annually for waste collection and
disposal. Its LGUs spend between 5%-24% of their annual budgets on solid waste management and the largest

percentage of this amount goes to the private hauling services (DENR/ADB, 2003).

Table 1. Estimated Solid Waste Generated in the Philippines

2000 2005 2010
Region Tons/day % Tons/day % Tons/day %
NCR 4,953 24.60 5,869 24.39 6,844 23.70
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CAR 223 111 259 1.07 300 1.04
Region | 873 4.33 1,026 4.26 1,195 4.14
Region 11 271 1.35 317 1.32 370 1.28
Region 111 2,729 13.56 3,410 14.17 4,188 14.50
Region IV 3,935 19.55 5,126 21.30 6,582 22.79
Region V 654 3.25 754 3.13 851 2.95
Region VI 969 4.81 1,094 4.55 1,245 431
Region VII 1,607 7.98 1,962 8.15 2,354 8.15
Region VIII 336 1.67 384 1.60 430 1.49
Region IX 417 2.07 493 2.05 572 1.98
Region X 748 3.72 881 3.66 1,017 3.52
Region XI 986 4.90 1,190 4.94 1,407 4.87
Region XII 432 2.14 610 2.54 706 2.45
ARMM 253 1.26 325 1.35 409 1.42
Caraga 314 1.56 361 1.50 406 1.41
PHILIPPINES 19,700 100 24,059 100 28,875 100

Source: National Solid Waste Status Report, December 2004; National Solid Waste Management
Pre-final Draft, March 2005 as cited in NSWMC 2005, “Technical Guidelines on Solid Waste Disposal Design
and Operation.”

Framework,

Based on the estimated national solid waste generation data from 2000-2010, MM generates about 4,953

tons per day (2000) and 6,844 tons per day (2010) which is about a quarter of the country’s generation of waste
(Table 1) (NSWMC, 2005). MMDA also reveals that based on the LGU’s projected population and waste

generation estimates for 2011, MM generates 8, 746 tons per day, the highest among the regions in the country

(MMDA, 2011a).

Table 2. Summary of LGU’s Projected Population and Waste Generation Estimates for 2011

LGUs Projected Total Generation Estimates

Population for 2011 Ton/Day Cu.m
1 Quezon City 2,951,515 2,282.41 10,868.60
2 Manila 1,706,349 1,192.74 4,170.41
3 Caloocan 1,504,258 1,051.48 3,676.49
4 Makati 581,229 581.23 6,387.14
5 Pasig 689,396 481.89 1,684.92
6 Valenzuela 620,912 434.02 1,517.54
7 Las Pinas 568,342 312.59 1,092.97
8 Pasay 432,368 302.23 1,056.73
9 Muntinlupa 499,575 270.62 1,905.77

256



10 Paranaque 619,131 432.77 1,513.19
11 | Taguig 745,661 418.32 1,462.64
12 Marikina 444 307 235.48 823.37
13 Malabon 378,148 212.14 741.75
14 Mandaluyong 321,651 224.83 786.13
15 | Navotas 253,994 177.54 620.77
16 | SanJuan 129,756 90.70 317.13
17 Pateros 64,582 45.14 157.84

TOTAL 12,511,175 8,746.12 38,783.41

Source: MMDA. 2011a

Notes: Population based on the National Statistics Office (NSO) data for 2007 Population (Census reference
date was August 1, 2007); Generation per capita is projected from the baseline study of MMDA and 1999
JICA’ Study on Solid Waste Management for Metro Manila..

Figure 1 shows that out of 5, 345 tons/day waste generation only 75% are collected and the remaining
25% are dumped illegally (JICA, 1998 as cited by Mercado, 1998). A lack of awareness and technical knowledge
about proper waste management, inadequate facilities and infrastructure to support waste management activities, a
lack of political will among leaders, weak implementation of policies, and application of inappropriate
technologies are common constraints on the effective implementation of solid waste management in many

developing countries.

Recycling
71/1%

T

‘ Illegal Dumping

Payatas
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Unit: ton/day
Source: JICA 1998 as cited in Mercado 1998.

Figurel. Waste Flow in Metro Manila

The absence of clear national guidelines on waste management in the past have resulted in improper
waste disposal practices such as the open dumps, and open or curbside street piles which cause environmental and
health hazards to the community. The severity of the negative impacts of these practices and the lack of a strategic
approach in addressing the solid waste management problems were highlighted in the premature closure of the
Carmona and San Mateo landfills in 1998 and 2005 respectively due to environmental and social considerations,
and the Payatas dumpsite tragedy in 2001 in which 200 people were killed in a landslide (World Bank, 2001).
Table 3 presents the impact and threats brought about by dumpsites and landfills in Metro Manila.

As shown in Figure 1, most of the MM’s waste was being dumped in these disposal sites, thus the closure
of these disposal sites significantly affected the waste management system in the region. It was also observed that
after the closure of the Payatas open dumpsite, there was an increase in crime rates in the area. This could be
attributed to a lost or lack of livelihood opportunities that caused them to resort to illegal means to survive
(Personal Interview with Luis Sabatera, 25 August 2009).There are about 4,000 scavengers and waste pickers in

the area who are also dependent on this waste for their survival (DENR/ADB, 2003).

Table 3. Impact of Dumpsites in Metro Manila

Dumpsite Impacts and Threats

Payatas Dumpsite, For the past 30 years, the solid-waste dump has most likely been
Quezon City releasing leachates into the ground water and river systems, an amount
Opened in 1973 currently estimated at 2 liters/ second or 63 million liters each year.

22 hectares Garbage landslide occurred in July 2000, killing more than 200
Solid waste: 2,200 residents.

tons/day

Catmon, Malabon Located in a dense residential area prone to flooding, the site has
Opened in 1986 most likely been generating leachate for the past 17 years with

5 hectares unknown consequences.

Solid waste: 210 tons/day

Lupang Arenda, Taytay Illegal dumpsite located on the north shore of Laguna Lake. Waste
Opened in 1995 used as fill to raise the surface above flood elevation. Housing

40 hectares, expandable to | resettlement for 25,000 households on dumps. Acute public health and
170 environmental threats.

Solid waste: amount

unknown
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Rodriguez Landfill, Each year, this facility generates over 63 million liters of leachate,

Rodriguez enough to fill more than 28 Olympic-size swimming pools, the bulk of
Opened in 2002 which flows into Marikina River system.

14 hectares Along with Payatas, it generates an estimated 26kg of lead and 76kg
Solid waste: 1,200 of arsenic annually.

tons/day

Tanza, Navotas Landfill Constructed on former fishpond and surrounded by floods.

Opened in 2002 Risks seriously contaminating nearby fish and shrimp ponds, a

11 hectares, expandable to | major food resource for Metro Manila.
100
Solid waste: 800 tons/day

Source: Lapid(2007). “National Reports: Philippines,”in Environmental Management Centre, Mumbai, India, eds.
Solid Waste Management: Issues and Challenges in Asia.

2. Review of the Metro Manila Solid Waste Management System

The Implementation of the Philippines Republic Act 9003 (RA 9003)

In response to the critical condition of solid waste management problem and the threat it poses to the environment
and human health if it remains unsolved, the Philippines’ Republic Act 9003 (RA 9003), also known as the
Ecological Solid Waste Management Act of 2000 came into force on January 26, 2001. Unlike previous
environmental policies that used a piecemeal approach, it takes a holistic approach to the problems of solid waste
management. It is considered the most comprehensive law on solid waste management that has been implemented
in the country. It declares the intention of the state to adopt a systematic, comprehensive and ecological solid
waste management program that will ensure the protection of public health and environment (Republic of the

Philippines, RA 9003, Article 1, Section 2).

Institution and Implementing Organization of Solid Waste Management in the City
In support to the effective implementation of RA 9003, the National Solid Waste Management Commission
(NSWMC) was created under the Office of the President, primarily to prescribe policies to attain the objectives of
the Act and to oversee the overall implementation of the solid waste management programs. The NSWMC is
chaired by the Secretary of Department of Environment and Natural Resources (DENR) with members from 14
government sectors and three members from the private sector including from the non-government organizations
(NGOs), the recycling industry, and from the manufacturing and packaging industries (Republic of the Philippines,
RA 9003).

Pursuant to the Philippine Local Government Code, it is mandated in RA 9003 that the LGUs will be the

primary responsible units in the implementation of the Act (Section 10). They are given the task of establishing
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provincial and city/municipal solid waste management boards and preparing a 10-year solid waste management
plan for their community (Sections 11, 12, and 16). To encourage greater participation by the citizens, the Act
allows anyone to file a civil, criminal or administrative action against any individual, institution or agency, or

against government officials who violate or fail to comply with the law (Section 52).

National Solid Waste DENR-EMB-NSWMC
Management Commission (Technical Support
(Policy Making) and Enforcement)

\ [

Ecological Solid Waste
Management Act

Local Government
Units Waste Generators/Citizens

(Implementation)

Source: Aguinaldo 2010. Philippine Solid Waste Management Program: RA 9003 Status of Implementation.

Figure 2. Institutional Structure

Although the LGUs are the primary responsible in the implementation of the Act, the participation of the
private sector and the community is also encouraged (Section 5q). Thus, it also mandates that the Solid Waste
Management Board in every province, city or municipality should have a representative from the NGO sector,

recycling industry, and manufacturing or packaging industries (Sections 11, 12).

City/Municipal
SWM Board

Barangay
SWM
Committee

Provincal
SWM Board

Source: Aguinaldo 2010.
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Figure 3. Institutional Mechanism (Local Level)

In the case of Metro Manila, the Metro Manila Solid Waste Management Board acts as the provincial SWM
board composed of all Mayors in MM, four private sectors and the Metro Manila Development Authority
(MMDA) as the chairman. The MMDA was created in 1995 with the passing of the Philippines Republic Act
7924.5 The Act declares the policy of the state “to treat Metro Manila as a special development and administrative
region and certain basic services affecting or involving Metro Manila as metro-wide services more efficiently and
effectively planned, supervised and coordinated by a development authority as created therein, without prejudice

to the autonomy of the affected local government units” (Republic of the Philippines, RA 7924).

Laws on Waste Collection, Treatment and Disposal

As mandated by RA 9003, the LGUs should divert 25% of their generated waste within five years
(2006) after the implementation of the Act through composting, re-use and recycling activities. It further states that
the reduction should be increased every three years (Section 20). It also promotes the implementation of the
segregation of solid waste at source (Section 21) and the creation of the material recovery facility (MRF) in every
barangay or cluster of barangays (Section 32). The Act also states that the collection, segregation and recycling of
biodegradable, recyclable, compostable and reusable wastes is the responsibility of the barangays. On the other
hand, the collection of residual and special wastes is the responsibility of the municipalities and cities, except in
Metro Manila where disposal is within the mandate of the MMDA (Section 10).

RA 9003 also prohibits the operation and establishment of open dumpsites upon the coming into force of
the Act. It further states that all open dumpsites should be converted into controlled dumpsites after three years
(2004), and that all controlled dumpsites should be closed within five years (2006) of the implementation of the
Act (Section 37). As an alternative, the construction of sanitary landfill (SLF) is allowed as a final disposal site for

residual wastes but it should be in accordance to the criteria provided by the Act (Sections 40, 41, and 42).

Composition and Sources of Waste in Metro Manila

Based on the composition and sources of waste in MM, it shows that about 90% of wastes generated are
biodegradables and recyclables (Figure 4). Also, study shows that 74.14% of the MM’s waste comes from
households and 16.9% comes from commercial establishments (Figure 5) (MMDA, 2007). This reveals that if
only households and commercial establishments will segregate waste properly and practice recycling as mandated
by RA 9003, only very little amount of waste needs to be dumped in disposal sites. This would be because kitchen

waste can be turned into compost and the recyclables can be stored in the barangay’s MRF for marketing or can be

SRA 7924 is “An Act Creating the Metro Manila Development Authority, Defining Its Powers and Functions, Providing Funding
Therefor and for Other Purposes.”
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used as raw materials in the production of recyclable products.

3% 1%
16%
4% 45%
17%
T 5% 1% 7%

O Kitchen Waste B Grass and Wood O Leather and Rubber
O Metal B Ceramic and Stone O Paper
B Textile O Plastic B Glass
B Others

Source: MMDA. 2007. Door-to-Door Garbage Collection in Metro Manila.

Figure4. Waste Composition in Metro Manila

O Household

0.80%
7.60% 0.14%

9.40% 0.40%

B Commercial (Restaurants)
O Commercial (Shops)
750% . O Market

B Institutions

741 4% O Street Sweepings

B River clean up

Source: Ibid.

Figure 5. Sources of Waste in Metro Manila

In this way, it would not only reduce the volume of waste to be dumped in disposal sites but it would also
save a large amount of money in the hauling services and at the same time would create an additional source of
income for the barangays and communities as well. But the next question is how to implement waste segregation

at source and how to promote recycling given the various considerations such as the political, social, financial, and
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other factors. In the Section 4, the examples of some successful cases based on the experiences of selected LGUs
in Metro Manila will be discussed. But prior to this, the next section provides some key benchmark information

and the review of the current status of compliance by the LGUs to the RA 9003.

3. Status of Compliance to RA 9003 by the LGUs in MM

The RA 9003 is considered as the most comprehensive solid waste management Act in the Philippines and it
seems to be a big step forward in addressing the solid waste management problems in the country. The Act takes a
holistic approach in dealing with the problem and it acknowledges the importance of the participation of all
sectors for its effective implementation. However, the records of the NSWMC show that the implementation of the

Act is behind schedule.

Table 4. Summary of ESWM Facilities (As of third quarter of 2011)

Controlled SLF wi ECC
Open Disposal Undergoing ATC MRF  SWM
Region Dumpsite Facilites . LancHill Construction issued SCRP MRF served Board SWM Plan EcoPark

1 35 57 3 17 B2 az 672 BS54 100 20 1
2 30 a0 3 10 =48 B2 170 175 Fi:] 158 3
3 42 10 4 4 55 o5 32 375 B4 16 3
4a 5B 46 g 4 55 7o BSY 783 116 17 3
4h 44 2 2 1 26 31 117 122 50 33 1
o 70 T 1 54 56 299 387 74 3 3
] 45 24 3 -1 -] 20 B4 B804 100 69 1
T 116 50 B 2 15 28 401 435 85 16 1
G ] 1 1 T 40 40 875 1057 = 32 3
=] 28 27 20 a0 248 283 60 15 2
10 3B 42 2 40 42 451 671 &1 18 1
1 1 27 1 26 as (= 607 48 12 8
12 6 17 3 1 40 48 174 183 37 13 2
13 43 & 2 53 680 549 581 73 12 3
CAR 15 a5 1 3 3 4 154 182 rid 53

MNCR 2 4 4 935 056 17 8

ARMM 1 1 1 18 18 5 4

Total B4 324 38 60 619 TB3 7327 8323 1157 360 35

Source: NSWMC. 2011.Notes: SLF- sanitary landfill; ECC —environmental compliance certificate; ATC
—authority to close; SCRP -safe closure and rehabilitation plan; MRF- material recovery facility; CAR
—Cordillera Administrative Region; NCR -National Capital Region (or MM -Metro Manila); ARMM
—Autonomous Region in Muslim Mindanao)

It has been ten years already since the enactment of the RA 9003 in 2001, but there are still a lot of open
and controlled dumpsites that continue operating and only few SLFs have been established as mandated in the Act
(Table 4).As of the third quarter of 2011, there are only 7,327 MRFs in the country serving 8,323 barangays (out
of about 42,000 barangays in the country) (NSWMC, 2011).

Thus, although RA 9003 seems to be a very comprehensive act in addressing solid waste management in
the country, records show that there is a weak compliance in the law and there are still a lot of issues and concerns

that need to be addressed. These include the following: technical and policy issues, financial constraints and the
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NIMBY (not-in-my-backyard) syndrome, setting of unrealistic deadlines, and other institutional issues such as the
political will and terms of office of the local officials, the non-mandatory or non-permanent position of the
Municipal Environment and Natural Resources Officers (MENRO), and an inefficient or slow judiciary system.

Aside from the weak implementation of the act, the question still lingers as to whether controlled
dumpsites and or sanitary landfills could really be the long term solution in addressing the gargantuan problems of
solid waste besetting not only MM but the whole country as well.This question was proved to be valid when
Governor Casimiro Ynares Il of Rizal province ordered the closure of the Rodriguez landfill in 2007 after five
years of operation due to the findings of its operator that the facility could no longer accommodate further
dumping (Philstar, 11 October 2007). This closure created chaos in the garbage disposal in Metro Manila because
a quarter of the waste generated per day in the region was being dumped in this single landfill.

Danilo Villas, president of the Association of Metro Manila Environment Offices (AMMEO) and head of
Makati City’s Department of Environmental Services (DES), said that “unless the MMDA comes up with an
alternative site immediately, the country’s financial center may end flooded with uncollected trash” (Ibid.). This
only proves that in order to come up with a sustainable strategy in addressing solid waste problems, it is important
to reduce the generation of solid waste being disposed of in the dumps or landfills.According to environmental
studies, about 70-80% of garbage would not be disposed of in dumpsites if only RA 9003 could be strictly
implemented. Senator Francis Escudero also commented that,“having disposal sites is not the main key to solve
garbage problem but the full enforcement of the law and the strict implementation of the penalties and
consequences when such law is violated” (The Philippine Star, 29 October 2007).

Compared to other regions, the compliance rate in MM is higher as shown in Table 5(1) probably because
of its accessibility to the agencies and organizations involved in the implementation of waste management and to
the sources of funds. Table shows that in terms of the formulation of the SWM plans, establishment of the
barangay solid waste management committee, and the implementation of the segregation at source, MM has

already achieved 52%, 89%, and 62% compliance respectively.

Table 5(1). Updates of LGUs Compliance to RA 9003 (SWMB/SWM Plan/BSWMC/SAS)

(As of May 2011)
LGUs No of SWM LGU SWM PLAN BSWM SAS

Brgys. Board Committee | Sep. Coll

City Of Manila 897 Nov.29,2004 E.O#14 Series 100% 747/897 or | 562/897

2004 83.28% or

62.58%
Caloocan City 188 OR.# 0392 June 7, 2005 80%(For approval | 188/188 or | 35/188 or
of CSWM Board) 100% 18.61%

Malabon City 21 E.O.#05-06-01-003 100% 21/21or | 13/21o0r
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June 2,2005; 100% 61.90%
Amendment of E.O. 05-2002
& 04-09-10-005
Navotas City 14 E.O #009-S-03 A July 9, 100% 14/14 or 14/14 or
2003 100% 100%
Valenzuela 32 E.O. 2005-026 March 14, 100% 32/32or | 32/32o0r
2005 100% 100%
Quezon City 142 E.O. No.4-A Series 2003; 100% 128/142 or | 76/142 or
Or.No 1512 Series 2005; 90.14% 53.52%
Apr.27,2005
Mandaluyong City 27 MC#03 Series 75% 27127 or 10/27 or
2005-Mar.7/05 100% 37.04%(
for
update)
Makati City 33 Nov.2003 100% 33/33 or 33/33 or
100% 100%
Muntinlupa City 9 Res. NO. 99-63 Feb.8/99; 100% 9/9 or 38
City Ord. 06-092 100% (subd./sit
i0s &
Purok)
5/9 or
55.56%
Las Pinas City 20 E.O.# 03-04 Series of 2004 95% 20/20 or 10/20 or
100% 50%
Pasay City 201 Oct.25, 2004 (E.O.) 72% 179/201 or | 180/201
89% or 90%
Paranaque City 16 E.O.# 003 Feb.8, 2005 35% 16/16 or 16/16 or
S-2005 100% 100%
Pasig City 30 E.O.# 13 S-2001 (July 2001) 90% 30/30or | 30/30or
Amendment E.O.1 S-2005 100% 100%
(1-27-05)
Pateros 10 E.O.# 2002-13 Sept.3, 2002 Draft Plan 10/10 or 0%
100%
Marikina City 16 E.O. 10-03 Sept.23, 2003 100% 16/16 or | 16/16 or
100% 100%
Taguig City 28 E.O 009 Series 2005. 100% 18/28 or 18/28 or
Jan.25,2001 64% 64%
San Juan 21 M.0.31 S-1999 Sept.6, 1999 85% 21/21 or 14/21 or
100% 66.67%
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TOTAL 1,705 100% 9/17 have 1,509/1,70 | 1,064/1,7
submitted the 5 or 89% 05 or
revised plan to 62%
NSWMC except
Q.C

Source: MMDA 2011b.

Notes: SWMB — solid waste management board; BSWMC —barangay solid waste management committee; SAS

—segregation at source

Table 5(2) also shows that there are 2,305 junkshops in Metro Manila alone that have contributed to the
collection of waste in the NCR. This also provided additional source of livelihood for the less privileged sector in
the region who are depending on waste for their source of livelihood. As cited in RA 9003, MRFs can be
constructed in each barangay or cluster of barangays. And as shown in the table below, it can also be barangay,

school, city hall or NGO based. MM has also achieved 90% compliance with the implementation of the barangay

based collection of waste.

Table 5(2): Updates of the LGUs Compliance to RA 9003 (Facilities and SWM Activities)

LGUs Junkshops MRF (Brgy. Based) Composting Door-to-Door
Collection
(Barangay based)
City Of Manila | 351-monitor 8 MRFs serving 13 brgys., 6 18/897 & 60 842/897 or 93.86%
ed & 123 MRS brgy- based. 15 sch-based school based
registered MRF & 94 MRS
Caloocan City 302 57 MRFs serving 57 brgys & 179/188 brgys. Or 188/188 or 100%
123 MRS; 14 MRF & 3 MRS 95.21% & 90
school-based school-based
Malabon City 32 3 MRFs brgy-based., 3 1 brgy-based &15 21/21 or 100%
sch-based MRS school-based
Navotas City 42 10MRF serving 10 brgys & 4 3 brgy-based & 1 14/14 or 100%
MRS Brgy-based, 2 MRFs & 7 school based
MRS sch-based
Valenzuela 250 1 MRF serving 32 brgys or 1 brgy, Pulang 32/32 or 100%
100%, 8 MRF & 16 MRS Lupa & 1
school-based school-based
Quezon City 690 39 MRF for 39 brgys., 86 12/142 & 25 142/142 or 100%
MRS,23 MRFs & 89 MRS school based
school-based; 3 est./NGO
Mandaluyong City 12 7 MRF serving 7/27 or 22.22% | 3 school- based & 25/27 or 92.59%
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registered &

& 16 MRS; 1 MRF & 7 MRS

1 brgy-based

78 school-based
monitored
Makati City 47 12 servingl 2/23 brgys or 6/33& 28 33/33 or 100%
36.36%, 11 MRFs & 18 MRS school-based
sch- based & 2 Est./NOG-based
Muntinlupa City 72 4 MRFs & 1 MRS Brgy-based, 2Bio-rectors 9/9 or 100%
10 MRFs & 4 MRS
school-based
Las Pinas City 41 11 MRF or 50% & 5 MRS 10/20 or 50% 20/20 or 100%
school-based
Pasay City 46 4 MRFs & 46 MRS Brgy. based, 28 100/201 or 49.9%
1 City wide MRF, 1 MRF and
24 MRS school-based
Paranaque City 81 12 MRFs & 13 MRS 13 serving 9 brgys/ 16/16 or 100%
Brgy-based; 2 MRS sch-based 16
Pasig City 60 12 Junkshop cum MRF & 8 2 composting (3 30/30 or 100%
MRS school-based stopped) 47 school
based
Pateros 5 1 MRF & 8 MRS school- based None 10/10 or 100%
Marikina City 19 3 MRFs serving 16 brgys./16 or | 3/16 & 1 city hall 16/16 or 100%
100%, 3 MRS scho-based & 1 based
city hall based
Taguig City 44 4 MRS school-based 4/28 —at Pio Felipe 18/28 or 64%
serving Brgys.
Tanyag Lower &
Upper &
Maharlika
San Juan 10 12 MRFs & 6 MRS brgy, based, 4/21 17/21 or 80.95%
1 MRF & 9 MRS school-based
TOTAL 2,305 196 MRFs serving 249 brgys & 287 serving 287 1,533/1,705 or 90%
(including 301 MRS serving 301 brgys, 1 brgys. & 269
monitored) City Hall based; 87 MRFs & school-based,2

318 MRS school-based; 7 MRF
NGO/est. Total Brgy
MRF/MRS: 497; Total School
MRF/MRS 405

bio-reactors in
Muntinlupa & 1
citywide

Source: MMDA 2011b.

Notes: MRF —material recovery facility; MRS —material recovery system
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MMDA also reported that the waste generated is being disposed to various MMDA-designated waste
disposal facilities which includes Rizal and Navotas SLF, the controlled disposal facilities (CDF) in Payatas
(Quezon City), Pulang Lupa (Las Pinas City), and San Pedro or Lingunan (Valenzuela City). A total of
11,533,310.75 cubic meters of solid waste was dumped at these facilities from July 2010 to June 2011(Table 6)
(MMDA, 2011c).

Table 6. Actual Volume (in cum) per Disposal Facility (July 2010 —June 2011).

Period Covered Rizal Provincial Navotas SLF (Pier | Payatas/Quezon City Total
SLF 18 TS) CDF
July-Dec 2010 1,974,722.22 1,687,029.93 1,065,421.00 4,727,173.15
Jan-June 2011 1,822,087.86 1,595,072.15 3,388,977.59 6,806,137.60
TOTAL 3,796,810.08 3,282,102.08 4,454,398.59 11,533,310.75

Source: MMDA 2011c.
Table 7 shows that MM has also achieved 33.94% diversion rate in 2011 versus the 30% diversion rate
in 2010 (MMDA, 2011c; Ayala Foundation USA, 2010). Thirteen (13) out of 17 LGUs has achieved 30%

diversion rate, Marikina City as the highest with diversion of 55%.

Table. 7.Waste Diversion in MM cities/municipalities (As of May 2011)

LGUs % Diversion LGUs % Diversion

City Of Manila 39% Las Pinas City 32.50%

Caloocan City 34.97% Pasay City 35.91%

Malabon City 34.40% Paranaque City 27.44%
Navotas City 38.00% Pasig City 36%

Valenzuela 19.31% Pateros 18.88%
Quezon City 38.21% Marikina City 55%

Mandaluyong City 35.61% Taguig City 28.05%

Makati City 36.00% San Juan 31.70%

Muntinlupa City 35.62%
TOTAL 33.94%

Source:MMDA. 2011b.

In terms of recycling rate, Aguinaldo (2009) of the NSWMC reported that there is only 31% recycling
rate in Metro Manila in 2009, 8 years after the implementation of the RA 9003 in 2001. There is no available data
for the national level but it is assumed that there is even a lower recycling rate in other parts of the country.

However, although there is a low recycling rate in MM, it is also noticed that there is an increasing rate from 13%
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in 2000, 25% (2002), 28% (2006) to 31% (2009) (Ibid.). This implies that although changing people’s behavior
particularly on their perceptions about waste and its management takes time, it could be possible if only they
would be provided with the right information not only about the hazards of improper waste management but also
about the benefits of proper waste segregation and recycling. Thus, strong IEC campaigns through multi-sector

partnerships should be strengthened.

Given the fact that the government alone cannot solve the various problems on waste due to its limited
resource, the next part provides some of the recent initiatives to effectively implement solid waste management
through participation among various stakeholders such as the non-government organizations (NGOs), the informal
sector and other public and private organizations.

4. Recent Solid Waste Management Initiatives

The Formulation of the National Framework Plan for the Informal Sector in Solid Waste Management

One of the trailblazing programs of the Philippines in its effort to address the waste management problems
in the country while recognizing the significant roles of the informal waste sector is the formulation of the
“National Framework Plan for the Informal Sector in Solid Waste Management” in 2009. This is led by the
National Solid Waste Management Commission (NSWMC) and the Solid Waste Management Association of the
Philippines (SWAPP) in collaboration with other international organizations. The project was funded by the
Ministry of the Environment of Japan (MoEJ) and the Institute for Global Environmental Strategies (IGES), Japan.
It envisages the informal waste sector as an empowered and recognized partner in the implementation of 3R and it
hopes to integrate this sector in the solid waste management system by “providing them with a favorable policy
environment, skills development and access to a secured livelihood, employment and social services.” Some of the
proposed interventions include forming the informal sector into organization or cooperatives, capacity development,
access to resources, etc. (NSWMC, 2009).

On March 25-26, 2010, the First Informal Waste Sector Conference was held in Manila, Philippines
organized by NSWMC and World Bank. It aimed to identify options for interventions for the informal waste sector
and to develop partnerships among stakeholders. About 60 participants from national government agencies; NGOs,

private sector, recyclers and academe attended the activity.

Junkshop Standardization Program

In response to complaints for the health hazards and other disturbances such as traffic congestion caused
by the proliferation of junkshops in MM, the Metro Manila Council recognized the need to regulate all junkshops
within the 17 local governments in the region. The MMDA Resolution No. 10-01, Series of 2010, “Urging the
local government units of Metro Manila to enact an ordinance providing minimum requirements and standards in
the establishment and operation of junkshops in their areas of jurisdiction” was approved and confirmed on 21
January 2010. This resolution has been implemented to ensure that all junkshops would operate in accordance with

the existing rules and regulations to “protect the urban environment and safeguard the health of the Manilans”
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(MMDA, 2010).

Promotion of Participation among Various Stakeholders and Use of Simple and Appropriate Technologies: The
Metro Manila Experience

To discuss how promotion of participation among stakeholders and the application of simple and
appropriate technology could be an effective and sustainable means to address solid waste management problems
in Metro Manila and other areas with similar conditions, the experiences of selected LGUs in MM and other

stakeholders will be discussed.

Quezon City
Quezon City is the biggest among the National Capital Region (NCR)’s 17 LGUs with a total land area of

16,112.12 hectares which is almost one-fourth of the NCR or MM. In terms of population, QC is also the largest
city in MM region with about 2.17 million people spread over four districts and 142 barangays (Quezon City, 2007).
In 2009, the city has a per capita waste generation of 0.66 kg/day. As shown in Fig. 6, the waste is composed of
49% biodegradable, 38 % non-biodegradables (16% plastic, 17% paper and metals and plastic), and 13% residuals.
In terms of its waste management program, it is the first urban local government unit which was able to
comply with RA 9003 by converting the City’s former Payatas open dumpsite into a controlled waste facility. It has
also mobilized its 142 barangays to implement their solid waste management programs in their localities (Philstar,

23 June 2004).

e —_

Source: Rios 2010. The Role of the Informal Sector in
Solid Waste Management.

Figure 6. Waste Composition in Quezon City

In support of the implementation of RA 9003 and to encourage all barangays to practice solid waste
management, the city government of Quezon City also enacted Ordinance No. SP-1203, S-2002, known as the

“Best Solid Waste Management Incentives in Barangays” in December 3, 2002 (Quezon City, 2002). According to
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this ordinance, a barangay is entitled to receive an incentive package in the form of financial assistance from the
city government for practicing best practice solid waste management. The Barangay Bagumbuhay and Barangay
Philam are two of the first recipients of this program (Atienza, 2008; 2009).

For Barangay Bagumbuhay, one of the significant programs that has contributed to achieve breakthroughs
in waste management is their “Basura Mo, Ipalit Mo” (Waste-for-Goods Exchange) Program, wherein residents
could gain points when they gave their recyclables and then they could exchange these points for some items such
as rice, medicines, soaps, shampoo, etc. But this program has become successful through the strict implementation
of the waste segregation at source and through the collaborative efforts of the various stakeholders. The barangay
tapped the resources of the private organizations and NGOs, religious groups, and other organizations in the
house-to-house IEC campaign and general assembly. The Mother Earth Foundation, an environmental NGO and
the NSWMC also assisted them in the implementation of the waste management activities in the barangay.

Another innovative strategy by the barangay is making paving tiles from recycled waste (mainly plastics)
with the use of simple and low cost technology. The barangay also managed their biodegradables through
composting. Through these activities, the barangay was able to divert 65% of their waste from the dump and in
just three years they were able to reduce the number of collection trips from 10 to 1.5 trips in one week. Thus, they
received an incentive rebatefrom the City Government amounting to PhP1.2 million cash in 2006 and they used it
for a continuous operation of the program. In addition, they can extra income by selling compost at PhP5 per kilo
and the kitchen waste to a piggery. The eco-police or the collectors of waste also earned extra income because
profits from compost and recyclables are divided 50-50 between the barangay and eco-police (Atienza, 2008).

Barangay Philam, on the other hand, also able to reduce the number of trucks collecting waste from 12
trucks to only 6 trucks in a week. Thus, they became entitled to the Quezon City’s incentive rebates program and
received an amount of around PhP150,000- PhP200,000 for successfully implementing solid waste management
in the barangay. Just like Barangay Bagumbuhay, they also implemented the waste segregation at source. Since
Barangay Philam has only a small space of about 400 square meters available for composting and recycling and
almost all of it is cemented, which makes composting difficult, the barangay decided that Lacto Asia technology is
more suited for the conditions than other technologies that need more lot space. Thus, the SWM committee of the
barangay met with Mr. Rolando Sianghio, the owner and distributor of Lacto Asia technology to learn more about
the technology and how it could be adopted in their barangay. Prior to the implementation of the SWM program,
the barangay also tapped the help of the homeowners association for giving lectures and orientations about the

new segregation and collection scheme (Atienza, 2009).

Table 8. Quezon City’s Waste Diversion

Actual Vol. of Composted Materials Waste Diversion
(kg/day) %

Barangays 31,687.80
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Establishments 4,302.50
Subdivisions 9,647.73
Schools 29.09 2.44%
QC Hall MRF 331.26
Total 45,998.38
Actual Vol. of Recycled Materials
(kg/day) %
Barangays 30,916.94
Mails 7,255.72
Schools 112.08
Sinop Bulasi sa Eskwela Project 3,526.28
QC Hall Waste Market and other recycling activity 35.77%
1,777.87
Junkshops 632,388.79
Total 675,388.79
Actual Vol. of recovered materials from disposal facility %
(kg/day)
Barangays 135.55 0.01%
QC Hall MRF 0.43
Total 135.98
Total 721,523.15 38.21%

Source: EPWMD 2011.

Through the strict implementation of the waste segregation at source and other innovative strategies by
the LGUs in Quezon City and in partnerships with other stakeholders, recent report of the Environmental
Protection and Waste Management Department (EPWMD)™ shows that the city’s current waste diversion is
38.21%. Table 8 also shows the current volume of composted materials, recycled materials, and recovered
materials from disposal facility.

Table 9 shows the waste management activities performed by the informal waste sector and their
contribution in diverting waste away from disposal sites through composting, recycling and other activities. This
shows one of the significant roles of the informal waste sector in effectively managing waste in the city while at
the same time helping this sector to have additional source of livelihood. To help improve the condition of this
sector, one of the strategies used is forming them into an organization and or cooperative.

Table 9. Waste Management Activities by the Informal Waste Sector

““The Environmental Protection and Waste Management Department (EPWMD) of Quezon City began as “Task Force
Clean and Green.” It was departmentalized in 2000 thru City Ordinance No. SP 982, S-2000 with the following
mandates: implementation of an efficient garbage collection and disposal system, implementation of the pollution

control program, and the monitoring and enforcement of all environmental laws and city ordinances (Rios, 2010).
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In the formerly Payatas Controlled Disposal Facility (CDF) about 2000 scavengers were organized into
13 associations and assigned them to designated dumping areas. They are given 20-30 minutes to pick through the
garbage, thus only residual waste are being dumped at the facility. In addition, the Payatas Operations Group
(POG) also facilitates the development of networks to enable this sector to earn additional income and venture in
alternative livelihood. Through the collaborative efforts of the government and NGOs, this sector was formed into
Payatas Alliance Recycling Exchange (PARE) Multi-purpose Cooperative and was duly registered with CDA,
through which scavengers can collectively obtain available assistance, whether financial or skills training, and
other livelihood opportunities (Jaymalin, 2008).

Also, to help members of the informal waste sector who were “disposed” from the former Payatas CDF
which was completely closed on December 31, 2010 as mandated by RA 9003, 8 MRFs/stations were constructed
at the SLF, wherein they can segregate waste/collect biodegradables and recyclables. The Payatas SLF was opened
on January 1, 2011. Approximately 18 trucks dump the waste pickers into the recovery station for each shift (4-11
am and 11-5 afternoon shifts). Waste pickers are organized into clusters made up of 25 members. Three clusters
are assigned to each MRF for a total of 75 workers in an MRF at one time.

In addition, the Payatas Poverty Alleviation Foundation, Inc. (PPAF, INC.) was also organized to
supplement/complement the Quezon City government’s Anti-Poverty Alleviation program. This isin coordination

with the Office of Vice-Mayor, Social Services Development Department, Sikap Buhay and Urban Poor Affairs
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Office. One of the purposes of the foundation is to alleviate poverty especially among the informal waste sector in

Payatas.

Marikina City

As mentioned earlier (Table 7), Marikina City has the highest waste diversion of 55% among 17 LGUSs.
One of the important programs of the City is the Eco Savers program, which has been introduced since June 2004
by the city’s waste management office in coordination with the Department of Education. The local government
introduced the waste reduction program which involved school children, because they believed that it is better to
introduce the concept of waste management while they are young. In this program, students are required to bring
recyclables garbage from their respective households during Eco Day, which is assigned to each of the 18 schools
in the city once a week.

Accredited junkshops weigh the recyclables brought by the students and record these in the passbooks
and hauled the collected recyclables. Each recyclable has a corresponding points and the accumulated points by the
students can be used to buy the educational materials such as books, dictionaries, educational toys, etc. to the
Eco-Savers Mobile Store which visits the school within the year. The quantity of the recovered recyclable waste in
the city through this program is shown in Table 10. This activity not only motivate student’s interest to participate
in waste management activities, but it has also enabled to instill waste segregation and recycling activities at the
household level. It is also reported that an individual savings earned by the students ranged from PhP50.00 to
PhP1,800.00 which helped to reduce the family’s expenses on school supplies. In addition, through this program
the truck trips to the disposal site decreased from 50 trips to 30 trips a day, thus decreased the cost for disposing
solid waste and contribute to lessen traffic in the city and other financial and environmental benefits. It has also

provided a regular supply of recyclable material to the accredited junkshops (DENR/LMP/EMB/NSWMC, 2010).

Table 10. Quantity of Recovered Recyclable Waste in the City of Marikina Under the Eco Savers’ Program

School Year Assorted Recyclables (kg) Bottles (pcs) Value in Pesos
2004-2005 324,881.18 331,467 1,310,309.68
2005-2006 348,915.35 309,183 1,211,896.60
2006-2007 312,021.44 266,088 1,431,234.38

Source: DENR/LMP/EMB/NSWMC 2010.

Initiatives by the Business Sector

To facilitate more effective and more efficient collection of waste by providing more accessible avenues
for disposing waste, the Philippine Business for the Environment (PBE) also implements the RCEs and Waste
Markets in partnerships with DENR, local governments, business sectors (mall operators particularly SM

Supermalls and Ayala malls, recyclers, etc.), and the community. Table 11 shows the kind of recyclable waste,
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amount and value of recyclables collected during RCEs from 2002-2006. Waste markets are part of the corporate
social responsibility (CSR) programs of the business sector to contribute in addressing waste management concerns.
From 2007/2008 when Waste Markets started, Ayala Malls Group reported a collection of 46 tons of waste
equivalent to PhP267,000.00; and the SM Supermalls has collected 417 tons of waste equivalent to PhP2.6 million.
For RCEs, it was reported that a 2,336 cubic meter of recyclable materials worth PhP3,434,769.67 was collected
since the start of this activity in 2002 (Antonio, 2010).

Table 11. Amount and Value of Recyclable Wastes Collected in Recyclable Event

Amount
Recyclable wastes Unit Amount (2006) Sum
(2002-2005)
Waste paper kg 58,661 25,378.3 84,039.3
Car battery pcs 10,119 410 10,529
Personal Computer pcs 3,426 824.2 4,250.2
Aluminum can kg 919 169 1,088
PET bottle kg 1,520.5 1,123.2 2,643.7
Waste plastics other than PET kg 560 773.5 1333.5
Toner/Ink cartridge pcs 1,593 1,426 3,019
Tire pcs 543 93 636
Glass bottle kg 1735 588 761.5
Iron/steel scrap kg 108 — 108
Scrap alloy kg 2 — 2
Paint can (tin plate) pcs 90 — 90
Tin can (tin plate) kg 256.4 256.4
Scrap metal kg 612.5 612.5
Amount of money PhP 1,434,778 386,909 1,821,687

Source: Business and Environment, Second quarter 2006 as cited in BOI-DTI/JICA 2008.

5. Concluding Remarks and Some Challenges

Just like in other mega-cities, managing waste in Metro Manila pose a great challenge to the LGUs given the

complex and high population and the limited resources to address the problem. However, as discussed earlier, the
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waste generated in MM are mostly composed of biodegradables and recyclables, therefore only about 10% are
considered residuals for the local government to worry about. Thus, if only waste segregation as mandated by the
RA 9003 could be implemented in all cities and municipalities in Metro Manila, there would be a huge reduction
in the amount of waste to be hauled to disposal sites. This would create a big savings to the municipality through a
lesser amount needed for the hauling services and at the same time would help to extend lifespan of disposal
facilities. Through this strategy, the government can address the problem of solid waste management in the cities
with low capital and at the same time can provide additional income for the community by composting and
recycling.

But as also shown by the cases discussed, this approach can only be possible with the strong political
will of the leader, strong collaboration and participation with various stakeholders, conduct of IEC campaigns to
promote participation and discipline among the community, and the use of simple and appropriate technology
based on the existing condition and available resources.

Thus, the challenge now is how to sustain the breakthroughs by other LGUs and replicate these good
practices to other cities and municipality experiencing similar condition towards effective and sound waste

management in the region.
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FEM) DU VB IZAE[] 35/ 4000 77 7 4 U B U~V A EHL LT 5, LGU [3Z OER TR D 5~24%
ZREIEYEFICHRA L TV D, FORKEIS % RE OERY — e 252 17 Ht> TV % (DENR/ADB, 2003) ,

R1: 74V VENOHEREYRERE

2000 2005 2010
Region Tons/day % Tons/day % Tons/day %
NCR 4,953 24.60 5,869 24.39 6,844 23.70
CAR 223 111 259 1.07 300 1.04
Region | 873 4.33 1,026 4.26 1,195 4.14
Region 11 271 1.35 317 1.32 370 1.28
Region Il 2,729 13.56 3,410 14.17 4,188 14.50
Region IV 3,935 19.55 5,126 21.30 6,582 22.79
Region V 654 3.25 754 3.13 851 2.95
Region VI 969 4.81 1,094 4.55 1,245 4.31
Region VII 1,607 7.98 1,962 8.15 2,354 8.15
Region VIII 336 1.67 384 1.60 430 1.49
Region IX 417 2.07 493 2.05 572 1.98
Region X 748 3.72 881 3.66 1,017 3.52
Region XI 986 4.90 1,190 4,94 1,407 4.87
Region XII 432 2.14 610 2.54 706 2.45
ARMM 253 1.26 325 1.35 409 1.42
Caraga 314 1.56 361 1.50 406 141
PHILIPPINES 19,700 100 24,059 100 28,875 100

Source: National Solid Waste Status Report, December 2004; National Solid Waste Management Framework,
Pre-final Draft, March 2005 as cited in NSWMC 2005, “Technical Guidelines on Solid Waste Disposal Design
and Operation.”

2000~2010 O REFEFEYRAERT — X 12X DL, A hu~=T OFEFEY A &1L 2000 4F12iX 1 H
b= VK 4,953 h . 2010 FEICIE 1 HH72 Y 6,844 b TEotz, ZHITENOREEDEAEROK 44
DLIZDIED (£ 1) (NSWMC, 2005), =52 MMDA BB LMMZL7-E ZATIE, LGU 12X 5 2011
EOTHEAND EHEEREMRARICIROT L, Ahu~=50D 1 Bbi- 0 EEWIREARIT 8,746 o,
ZHIVUZEN A IO TR K TH S (MMDA, 2011a) ,
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£2:LGUIZXP 201 FEDOTHEAD LHEREMREEND—&E

LGUs Projected Total Generation Estimates
Population for 2011 Ton/Day Cum

1 Quezon City 2,951,515 2,282.41 10,868.60
2 Manila 1,706,349 1,192.74 4,170.41
3 Caloocan 1,504,258 1,051.48 3,676.49
4 Makati 581,229 581.23 6,387.14
5 Pasig 689,396 481.89 1,684.92
6 Valenzuela 620,912 434.02 1,517.54
7 Las Pinas 568,342 312.59 1,092.97
8 Pasay 432,368 302.23 1,056.73
9 Muntinlupa 499,575 270.62 1,905.77
10 Paranaque 619,131 432.77 1,513.19
11 | Taguig 745,661 418.32 1,462.64
12 Marikina 444 307 235.48 823.37
13 Malabon 378,148 212.14 741.75
14 Mandaluyong 321,651 224.83 786.13
15 | Navotas 253,994 177.54 620.77
16 | SanJuan 129,756 90.70 317.13
17 Pateros 64,582 45.14 157.84

TOTAL 12,511,175 8,746.12 38,783.41

Source: MMDA. 2011a

Notes: Population based on the National Statistics Office (NSO) data for 2007 Population (Census reference
date was August 1, 2007); Generation per capita is projected from the baseline study of MMDA and 1999
JICA’ Study on Solid Waste Management for Metro Manila..

M1 &5 e, FHAEFEFY 5345 FUIAD I L IWEINDDIL 75%721T T, 552D 25%IT N ERTE
STV 5 (JICA, 1998 as cited by Mercado, 1998) ., 1 1) 72 FE HEM & BE I DU T O B RRSCHANT A7k O A2 |
PEFEY)E IR E) & 3 2 DR A 7 T O, FEEEEOBIEHEROANE, BOROFEmMAR, £ L
T7 7 /7 ay—0RENRFHAICL ST, A hr~v=FDH6TE OFRER LETITIRAN L BEE
WEROEERNHEN TV D,
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Recycling
71/1%
Illegal Dumping Payatas
A
1,308/25% 1,169/32%
Self Disposal Catmon
L 341/6% 95/3%
Generation Discharge Collection || | asPinas [»  Carmona
5,345/100% |"| 4,804/90% 3,496/75% 1,139/33%
Recycling \ San Mateo
200/4% 1,037/30%
Recycling
Unit: ton/day 56/2%
Source: JICA 1998 as cited in Mercado 1998.

1: A Mr==JTBT2EEMDOWN

THVE CHEEMEBICE L CIIMREZOTA BT A4 073, AN RET) 722 BEEEW AL 18T &
WO REREAANTE, PIAIA =T ZHEFELTHY | EIHLE RGO ZHAOILTHL, Zhb
WA 2 =T ¢ ITBREE - N ELZ RITL TS, 29 LEEEITHARIETEEOGEL X L FE3EY & LR
BE~DOBIEH) T 7 0 —F ORI ZIZER VI L7-DA, 1998 45 & 2005 4EIZBREEN, Mg b
$H{ I 72 Carmona KUY San Mateo Z A BEFES; T V) . 2001 40 Payatas 4— 7' & o D T S
DB TH 5, Payatas TIE T AD LD FREEIZ XV 200 ALL EASSEL L 7= (World Bank, 2001) , 3% 3 Tl
AR~ =T 0 ZAHBFHCHNSI N G726 LB E R LTS,

LIZRT LI, A Mav=TDREEMITEALEN EROFKREEL TSI TWelodh, £0
FASHIT I D FEIEM L L AT M S KB E 5 2 7-, S 5HIT, Payatas 4 — 70 Z AL FE A EAEH &
AU, [ CTIFALIRE O MDA A b7z, G FEAE RV, T H0 A FEE/ LR A2 D3,
HEEDOOD - DITEERTFERICF A T2 TlE72\ W25 97> (Personal Interview with Luis Sabatera, 25
August 2009) , [RIHIIERIZ 139 4,000 A\D A IR Dy =0T = A A K« By =30 T, L0 FEEY+
DA MHE > CTHEIEF LT\ % (DENR/ADB, 2003),

£3: A rv=F12KiT D THREHDE

Z P FE M A
Payatas Dumpsite, 2 30 FEIZ DT o THRSL MR /K &2 J8 10 OBRET (S Ly )l
Quezon City RHTKREBRLTCE, ZORBEED2 Y v bL, 63 H
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Opened in 1973 TV MVIZET S,

22 ha, 2,200 tons/day T AN D RREEDS 2000 4F 7 HIZFE4E L 200 AL EDSEH D T2,
Catmon, Malabon BKDORELLT WA DBEMICAIET S, @E 17 FR-IR K
Opened in 1986 ZRH L TE 720, 000G 3R ULIE AR,

5 ha, 210 tons/day

Lupang Arenda, Taytay Laguna il db 5 DO REFEH, 25,000 HEAS N0 JEE L, A%
Opened in 1995 T AERE & BB A S E Z LTV D,

40 ha (expandable to
170ha), Solid waste:
amount unknown

Rodriguez Landfill, B 63 | b DRHKERAEL TE Y, Marikina JIIKRIZHE
Rodriguez ALTWD, ZhIZ XY m4E 26kg Dn & 76kg D b FE A LT
Opened in 2002 W5,

14 ha, 1,200 tons/day

Tanza, Navotas Landfill Ahav=IDFEZHIWEKIRTH D, T ERADOEHMIZIEY %
Opened in 2002 glEE 3 fERERH 5,

11 ha (expandable to
100ha), 800 tons/day

Source: Lapid(2007). “National Reports: Philippines,” in Environmental Management Centre, Mumbai, India, eds.
Solid Waste Management: Issues and Challenges in Asia.

7. Abhu~=JDREMNEEY AT LOKRIE

Z 1 Y EAEFEREE 9003 5 (Philippines Republic Act 9003, RA9003) D77

PESEY) A BRE DVRAN 72 BUIR & | ZHUAMRIR S U700 o TG B I BREEC N ORERE IS RAF T8 & \oxt
g 200041 A 26 A, 7 ¢ U B U IERIEES 9003 5 (RA9003) . HlI4: 12000 4F— =t m ¥ LBE
FEWE PRYE  (Ecological Solid Waste Management Act) | 23l T & iz, 07 7m—F % &> TW\eZ
NE CTOBRBIEOR L, REIIBEEDEHBEICS L CREHNT 7 —F %2 L > Tnb, REEIR,
INETIZT7 4 VB THITSNIZH T o & bAfERBEEMEIEIZ LB 2 b TW5, FEE,
KRN, BIEN O T an PO NREEYER T 0 VT MEFIRT D 2 LIk o TARDHEEE & BREE%
RELLY EVWIHEFEEZES LTS (74U v 46FE RA003 4 1 54k 2 1H),

T DEEFER EFEDfE > Ehitb

RA9003 DA R i 2 B AN — b4~ % 7o sb KL O THER & L CEZBEFE & B2 5 2 (National
Solid Waste Management Commission, NSWMC) 23X . S 4v7-, & OEEIE TS, FED BRYZER O T- 9
DESRZEDD Z b, T UTHREREMER Y AT LAOEMEREZEETHZ L1CH 5, NSWMC OiEEIT
BB RAREIRJERE  (Secretary of Department of Environment and Natural Resources (DENR)) 72358, Z%&
BB 7 #—REMN 14 N, BRilt®7 % —F0N 3 A, $%EIINGO, HEFER, ik - a3
R EnZEEIN S (RA003),

RA9003 Tix., 7« U B Hi5EFEE (Philippine Local Government Code) (ZHEV, [AVED 72 2% FiE
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BEE2ATLHHME LGU EEH TS (10 1), LGU (I L~v filTH LV OREEMEREE S

AR DHE LB, HiEa I o2 =7 ¢ AT ICFEEYE P 10 VEFTEZERT 28BE2A - (11, 12,
16 ), FHETIEHRDOW-Z 5 DOBNMNE 5 e’ $ 72D, e &, FNEAICER U E 7 IZRNELZBESF L
7eino T BN, AR L < I3HEES, EI3BUNERICH L CRFE, MFEEIITEFHFRARETE 5 L
LTnd (521),

National Solid Waste DENR-EMB-NSWMC
Management Commission (Technical Support
(Policy Making) and Enforcement)

\ [

Ecological Solid Waste
Management Act

Local Government

Units Waste Generators/Citizens
(Implementation)

Source: Aguinaldo 2010. Philippine Solid Waste Management Program: RA 9003 Status of Implementation.
2: 74 Y BRI D BEIEYE B E O A
FEDET-HFERMMBEMLEZHA D DT LGU Th b Lidnz, REEMCaIa=7 s 0SMbEH S

TW5b (bglH), ZOORIET., HH]HI, TAROBIBKROEEMEHEEESIZ, NGO, HEJRL
R, BEF IO ERONRELES 1A AN TUIRLRVWEEDTWDS (11, 12 1H),

(il
City/Municipal
SWM Board

Barangay

Provincal

SWM Board SWM

Committee

Source: Aguinaldo 2010.
3 : EEMEEGEOMMEAR (2 - 1~L)
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ARav=TOEAIT, A M= TBEEYERZESNNOBEEMERLZES L L COMEL R
L. ZAIEA ha~v=70E2BEKORME Y ¥ —DF4 AT aERIZA br~=T %" (MMDA)
DHH 5D, MMDA I3 1995 4E7 ¢ U B SERIEEESS 7924 5O RIS K D @#Sr &=, Wi, T2 b
0~ =T ZHERIARBRTE - ATBHIE B L, A PR~ =TIl B R R EIIA buv =T BT
BH—EDOERF —ERZHONTIE, ThEA Na~v= IR — R EB/ LT, MEPZ T 5
BURF BT O B AHEZ B S 7V REEIZR W T, REFIZBW AR T 2R R/IC L - TL v 2hRe, R
FNCFHE L, BB L, 8T 5 LWIHOEFEREZES LTS (RA7924),

BEEYDIRE, PR PP IZ BT B

RA9003 IZ &V, % LGU (XENEMTTAH 5 LI (2006 ) (2 H HUE THRA L 72 BEFEW D 25% % =
VARA ME, BRI E IR RLIEE A4 U COE b (divert) L7zidiudZzszn, &b, 34D
EATFAEMHIR A IO S E e B2 (20 ), [FVEIL S BIT, BEFEM ORAER IO (21 H) &
TRTONT I A ETAFNT I A BRI EENER (material recovery facility, MRF) %329 % 2
EEWRL TS (32 ), £, Ao, HERILATRE. 2 AR A MEWRE E 721X fFIH A6 7 BE
FY O, DR OFEFRAELIIAT o HAICHDHE LTS, i), FRRFEIEY M ORI
DOINEEFIZBIGESCTHICH D, 7272 LA ba~=F 364 C, W EEITIMMDAIZH S (10 IH),
RA9003 IFFE 7=, [FNEMATRICA —7 v THEFEMZEE - FLTHZ 2L TNWD, TXTOAF
— 7 THEFEHIFENEMATE 3 LN (2004 42) (ICAE L T A FEH (controlled dumpsite) (ZHAHR L 72
FUER 6, T RTOEE Z M T RERITTE 5 FLAA (2006 4F) IZPABI L 210 uid7e b 70 (37
H), (WETEE LT, BRBEEMORKLYS S U CHZEMNI L (Sanitary Landfill, SLF) #&5%3 %
ZEIEFFEN DA, RNENED LMD T VT By (40, 41, 42 H),

A F e v=F DEERB DK & LR

A B~ =T TRAETDHEEMONREIAENE D & FBET DD DK 0% I LM, £
IEHERETRERER A TH D (M4, SOICHTHEIC LI, BEEDO 74.14%I1XFFEN G, 16.9%1%
PR HHTWD (K5) (MMDA, 2007), 2% V| FEE & B2 RA003 [ZHE\ il U] 1 BEZEY)
2o LG b2 EET R, AOGICRETREEFDIITS DTN LIEL RN LIChD, B
AT a sy RA METE S L BRI T A OWERIER (MRF) (ZRE L CTIRGELTZ0
VA A 7 VB OERE LTRIALEZY TED 0L TH D,

HRAT924 OIEAAIT TA br~=THRF/ZARK L, TOMERMOKEZERL L, TOLDOKRUMOBRDIZDIZE
ok SORESY L SLOR S N
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3% 1%

16%
4% 45%
17%
% 5% 1% 7%

O Kitchen Waste B Grass and Wood O Leather and Rubber
O Metal B Ceramic and Stone O Paper
B Textile O Plastic M Glass
B Others

B 4: A bu~w=T DBEREMOMELAR
Source: MMDA. 2007. Door-to-Door Garbage Collection in Metro Manila.

B Household

0.80%
7.60% 0.14%

B Commercial (Restaurants)

9.40% 0.40%

O Commercial (Shops)

7_50% . O Market

B Institutions

741 4% O Street Sweepings

B River clean up

K5: A ha~v=FDFEEYDFELEIR Source: Ibid.

Z I IRAUT BRI S N D REYENED 121 Tl Bk — e A EOKIEZREHRICR D, £
TRRHZ, N7 HARAI 2 =T A ITHTERINAREZ 5252 LiIcb 25, W50, BUsHY,
tam), MBZEOMSESERT7 7 7 X —%BE LoD, BEEMORERDHEZ LS FERT 50, 7
Bk E E o HET 20 TH D, B/ a A TEHAMRY=TFD % LGU OfRERE H LIz, WD
MOREINBN BN T D, LONLZFDREINC, £ 72 a L 3 T ONOEERN L F~—7 2015 &
EHIT, £ LGU D RAD3 a2 7T A T o AR ERTH LI,
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8. Abhmr==FMD% LGUDRAWaLFFAT v RIRH

RA 900317 4 VB Th o & bEENREFEMEIILE LB 6N TEY . ENOFEFEYE PERED
FRURAZ T To R & Zepie & b D, AL, BEEME BRI L TaEmil T 7 n—F &2 & - Tk
D, BEEYEHEDREMCERTD-0ICITE2E 7 X =D NP KR THDHZ L ERBi#LTWD, L
L NSWMC (EZFBEFEMERLZES) Ok JhuE, FEOEILTE XLV B TW\d, 2001 Fi
RA9003 23 L TNH T TIZ 10 FFIZ D05, (KIRE LTEL DA =T U X 78 L 1T SRR
SN ZHBFEMDO BB A T TR Y JFHEIZED D & 380 5L S VAN T DT 0 L (&
4),

K4 oD HVEEYEE (ESWM) HRO—E (2011 455 3 MU LH1AE)

45 24 3 [ &0 a0 B44 804 100 59 1
116 30 G 2 15 i 401 435 85 16 1
10 38 42 2 40 42 481 671 B1 18 1
1 1 27 1 26 5 GO7 607 48 12 8
12 6 17 3 1 40 48 174 183 a7 13 2
13 43 8 2 53 A0 549 591 73 12 3

Source: NSWMC. 2011.

Notes: SLF- sanitary landfill; ECC —environmental compliance certificate; ATC —authority to close; SCRP —safe
closure and rehabilitation plan; MRF- material recovery facility; CAR —Cordillera Administrative Region; NCR
—National Capital Region (or MM); ARMM —Autonomous Region in Muslim Mindanao)

2011 4255 3 T -HIBIAE, ENoWE R (MRF) (X922 7,327 AFTC, Zh b (ENIZHK 42,000
bHNTUITAH) 8323 DT AN —ERAZRAEL TS (NSWMC, 2011).,

ZDOX DT RA03 (X7 ¢V B EN OB E PRI AL T 5 & b CTUfER B fEo X oI i
bidn, MEOary 7T 47 v AFEIFERLS, KR E L THATREBEBEREZ b D, 2Lz
AT - BORRIE, MECEOHIF. NIMBY (not-in-my-backyard)SEfgeie, FEBLEA 2R BIROZE ., HIEK
M E——H1 7 BRI E R O BURE TS, UG 8RB R AR E IR (Municipal Environment and Natural
Resources Officers, MENRO) DR A FREBEMAE T, B THLRNWI &, ENELLDH I ELE
WENETE 72 & CTh 5,
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A MRS =TOHROTEELMEE TV DRI BEICRHLT 5 1T, RVED EHE AR
S LISMT, B BB FEH O A ST 2N EER IR IR IRIC 220 5 200 L 9 BRI b IRARIE - T
V%, 2007 4, Rizal M > Casimiro Ynares Il Z1Z575, 5 4E[FE#(8) L 7= Rodriguez HELS7 Hi oD PHEH % Ay U 72
12, TR oL THD Z ENRH LN/ oT-, FASHOBE X, MO E = E D FEX I3 2
UL BRI A2 F AN D T2 LIl L7728 72 - 7= (Philstar, 11 October 2007), Z DOf&H. A k
Bv=F 0O HMEITKIERLZ & 72 L, MO 1 B 720 AEBREMO 4550 175, Z OENI 1
P CRBEE I L TN B T2,

A b~ =FBREEEITHES (Association of Metro Manila Environment Offices, AMMEQO) &£ TH 1 |
Makati B2 — & A7 (Department of Environmental Services, DES) J&& T% & % Danilo Villas (X2 9
WARTVWD, TMMDA 37272 BT IR 2 H S22V R Y . WITUXE O AR > # — T RIE Z A58
OSNIRDLBZND D D] (RIHGCHER) . D F D . Fifee rl6E 7 e 5EM) R RHLERNS 2 B3 3 5 729121,
BUZBeFEH F 72 1 THNT NS IR SN QO DB ORAEZ IHIT 25 Z L N EEZ L) 2 L7, BREEH
A L AUE, RA9003 A BLIEICFE T D Z & & 2 TE UL, BUERIEHIZHE TTWD 240 70~80% 1%
BCHMENRL 72D &9, Francis Escudero EREagE & RO X 9 IZIR R T\ 5, [ Z A MEERR~D
RROFET, W55 o< 52 L TIERW, [MEDFEREN L | [FEERITKT 5 EHIZE OO E %
JEEIEIC N9 5 Z & 721 (The Philippine Star, 29 October 2007)

S TALNDEHIZ, A br~v=TOBEFRIIMOHIL LV &V, B2 5, BEEDEROFEN
BIT - HBICH, BEFICHLT 7 BA LT WVWEDEEA S, FRICINIEA hr~v=F 133 Tlo, FEHE
YWAEER (SWM) FHEDAERL, /T v A BEEME R E BRSO, BAERDMNOERIZOWT, ENE
U 52%. 89%. 62%DMSFHRAE R LTS,

# 5(1) : % LGU ™ RA9003 B5FH (KF7T—%) (SWMB (BEEMEHEZE). SWM FHEl, BSWMC (/
T oA BEWERZE). SAS (BAERSF)) (2011 45 5 A BTE)

LGUs No of SWM LGU SWM PLAN BSWM SAS
Brgys. Board Committee | Sep. Coll
City Of Manila 897 Nov.29,2004 E.O#14 Series 100% 747/897 or | 562/897
2004 83.28% or
62.58%
Caloocan City 188 OR.# 0392 June 7, 2005 80%(For approval | 188/188 or | 35/188 or
of CSWM Board) 100% 18.61%
Malabon City 21 E.O.#05-06-01-003 100% 21/21or | 13/210or
June 2,2005; 100% 61.90%
Amendment of E.O. 05-2002
& 04-09-10-005
Navotas City 14 E.O #009-S-03 A July 9, 100% 14/14 or 14/14 or
2003 100% 100%
Valenzuela 32 E.O. 2005-026 March 14, 100% 32/32 or 32/32 or
2005 100% 100%
Quezon City 142 E.O. No.4-A Series 2003; 100% 128/142 or | 76/142 or
Or.No 1512 Series 2005; 90.14% 53.52%
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Apr.27,2005

Mandaluyong City 27 MC#03 Series 75% 27127 or 10/27 or
2005-Mar.7/05 100% 37.04%(
for
update)
Makati City 33 Nov.2003 100% 33/33 or 33/33 or
100% 100%
Muntinlupa City 9 Res. NO. 99-63 Feb.8/99; 100% 9/9 or 38
City Ord. 06-092 100% (subd./sit
i0s &
Purok)
5/9 or
55.56%
Las Pinas City 20 E.O.# 03-04 Series of 2004 95% 20/20 or 10/20 or
100% 50%
Pasay City 201 Oct.25, 2004 (E.O.) 72% 179/201 or | 180/201
89% or 90%
Paranaque City 16 E.O.# 003 Feb.8, 2005 35% 16/16 or 16/16 or
S-2005 100% 100%
Pasig City 30 E.O.# 13 S-2001 (July 2001) 90% 30/30or | 30/300r
Amendment E.O.1 S-2005 100% 100%
(1-27-05)
Pateros 10 E.O.# 2002-13 Sept.3, 2002 Draft Plan 10/10 or 0%
100%
Marikina City 16 E.O. 10-03 Sept.23, 2003 100% 16/16 or | 16/16 or
100% 100%
Taguig City 28 E.O 009 Series 2005. 100% 18/28 or 18/28 or
Jan.25,2001 64% 64%
San Juan 21 M.0.31 S-1999 Sept.6, 1999 85% 21/21 or 14/21 or
100% 66.67%
TOTAL 1,705 100% 9/17 have 1,509/1,70 | 1,064/1,7
submitted the 5 or 89% 05 or
revised plan to 62%

NSWMC except

Q.C

Source: MMDA 2011b.

Notes: SWMB - solid waste management board; BSWMC -barangay solid waste management committee; SAS

-segregation at source
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KE5QIZEDE, A hr~v=FNEIFTTH NCR (EHE) IBIT2BEEMINEICEIRL TWDH Y ¥
7 vay 7N 2305 B H Z LD, BEIEVINEIX, HIBNOEEN W7 X —DRINAJRE b
2o TNDLDE, MR SIXFEEMICHE > CTAFZSETTWD, RAI03 IZEDLNTWD XL HIT, £137
YHAETNINT T A B MRF (&I iERR) #E% T& D, £ LT TFTORIIRTELIIC, 20
FRENT I A L A, TETEIZI NGO & 752 L bR, A hr~=T%, NI U1 FERK

DEEFYIEEIZEI L TH 90% DESFRA =M L TN D,

% 5(2) : % LGU @ RA9003 #E~FE (B#H7 —%) (MEsk& SWM EEh)

LGUs Junkshops MRF (Brgy. Based) Composting Door-to-Door
Collection
(Barangay based)
City Of Manila | 351-monitor 8 MRFs serving 13 brgys., 6 18/897 & 60 842/897 or 93.86%
ed & 123 MRS brgy- based. 15 sch-based school based
registered MRF & 94 MRS
Caloocan City 302 57 MRFs serving 57 brgys & 179/188 brgys. Or 188/188 or 100%
123 MRS; 14 MRF & 3 MRS 95.21% & 90
school-based school-based
Malabon City 32 3 MRFs brgy-based., 3 1 brgy-based &15 21/21 or 100%
sch-based MRS school-based
Navotas City 42 10MRF serving 10 brgys & 4 3 brgy-based & 1 14/14 or 100%
MRS Brgy-based, 2 MRFs & 7 school based
MRS sch-based
Valenzuela 250 1 MRF serving 32 brgys or 1 brgy, Pulang 32/32 or 100%
100%, 8 MRF & 16 MRS Lupa & 1
school-based school-based
Quezon City 690 39 MRF for 39 brgys., 86 12/142 & 25 142/142 or 100%
MRS,23 MRFs & 89 MRS school based
school-based; 3 est./NGO
Mandaluyong City 12 7 MRF serving 7/27 or 22.22% | 3 school- based & 25/27 or 92.59%
registered & | & 16 MRS; 1 MRF & 7 MRS 1 brgy-based
78 school-based
monitored
Makati City 47 12 servingl 2/23 brgys or 6/33& 28 33/33 or 100%
36.36%, 11 MRFs & 18 MRS school-based
sch- based & 2 Est./NOG-based
Muntinlupa City 72 4 MRFs & 1 MRS Brgy-based, 2Bio-rectors 9/9 or 100%
10 MRFs & 4 MRS
school-based
Las Pinas City 41 11 MRF or 50% & 5 MRS 10/20 or 50% 20/20 or 100%
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school-based

Pasay City 46 4 MRFs & 46 MRS Brgy. based, 28 100/201 or 49.9%
1 City wide MRF, 1 MRF and
24 MRS school-based
Paranaque City 81 12 MRFs & 13 MRS 13 serving 9 brgys/ 16/16 or 100%
Brgy-based; 2 MRS sch-based 16
Pasig City 60 12 Junkshop cum MRF & 8 2 composting (3 30/30 or 100%
MRS school-based stopped) 47 school
based
Pateros 5 1 MRF & 8 MRS school- based None 10/10 or 100%
Marikina City 19 3 MRFs serving 16 brgys./16 or | 3/16 & 1 city hall 16/16 or 100%
100%, 3 MRS scho-based & 1 based
city hall based
Taguig City 44 4 MRS school-based 4/28 —at Pio Felipe 18/28 or 64%
serving Brgys.
Tanyag Lower &
Upper &
Maharlika
San Juan 10 12 MRFs & 6 MRS brgy, based, 4/21 17/21 or 80.95%
1 MRF & 9 MRS school-based
TOTAL 2,305 196 MRFs serving 249 brgys & 287 serving 287 1,533/1,705 or 90%
(including 301 MRS serving 301 brgys, 1 brgys. & 269
monitored) City Hall based; 87 MRFs & school-based,2

318 MRS school-based; 7 MRF
NGO/est. Total Brgy
MRF/MRS: 497; Total School
MRF/MRS 405

bio-reactors in
Muntinlupa & 1
citywide

Source: MMDA 2011b.

Notes: MRF —material recovery facility; MRS —material recovery system

MMDA Dz LA, 384 LI BEHEMIIA D MMDA FRE DI fas% [ HRIES N TV D,
HAKH)IZ 13 Rizal & Navotas D437 1 (SLF) | Payatas (Quizon 1) . Pulang Lupa (Las Pinas 7)., San Pedro
J% OF Lingunan (Valenzuela i) D% By sk (CDF) Tdh b, 201047 A5 2011 4F 6 AT TZ i
B OREF% I B HE S L7 FESEY) O Fild, 11,533,310.75 VL5 A — B UIZDIE D LD (3 6) (MMDA, 2011¢).
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* 6 WO TERB OWERFERE I A— V) (20104E7 A~2011466 A)

Period Covered Rizal Provincial Navotas SLF (Pier | Payatas/Quezon City Total
SLF 18 TS) CDF
July-Dec 2010 1,974,722.22 1,687,029.93 1,065,421.00 4,727,173.15
Jan-June 2011 1,822,087.86 1,595,072.15 3,388,977.59 6,806,137.60
TOTAL 3,796,810.08 3,282,102.08 4,454,398.59 11,533,310.75

Source: MMDA 2011c.
FTHERDE, A br~=70 2010 EDOWELFIT 30%72 > 7223, 2011 4E121% 33.94% & FERL L T
% (MMDA, 2011c; Ayala Foundation USA, 2010), 17 ® LGU @ 9 % 13 23, JEEA(VZR 30% & =ik L 7=,

I B ld Marikina 1 C, 55% & #Ek L TV 5,

#7: A bu~=INOHEVBIREOREEYRELER (2011 £ 5 A BE)

LGUs % Diversion LGUs % Diversion

City Of Manila 39% Las Pinas City 32.50%

Caloocan City 34.97% Pasay City 35.91%

Malabon City 34.40% Paranaque City 27.44%
Navotas City 38.00% Pasig City 36%

Valenzuela 19.31% Pateros 18.88%
Quezon City 38.21% Marikina City 55%

Mandaluyong City 35.61% Taguig City 28.05%

Makati City 36.00% San Juan 31.70%

Muntinlupa City 35.62%
TOTAL 33.94%

Source:MMDA. 2011b.

FEJERICOVWTIE, NSWMC @ Aguinaldo (2009) O#45(C L ALiE, 2001 4£1C RA9003 A3fifT &
AT BAERRM L7z 2009 FED A b v~ =T OFERIEIL, DT13L ThDH, REKECONTOT —
ZIIAFTE R0, MOHUIBOFERILEIIA he~v=F L) IbiIfnboHfEIsnsd, =
L, A hua~v=7 OFEFRILENMEN EI1LE > Th, 2000 0 13%7> 5, 2,002 4I21F 25%, 2006 4
(2% 28%, 2009 FF1TiF 31% & AL TW5D (Ri#E3CHND . 202 &nb, AxOfTH), & IZEFEDSR
ZDEIZDONWTORIRAE L Z 5 OIIREF DB 035 O D, N2 IR 7By E PO a4 13X U
. HEIRBEEY R BEFALD A Y v MTOWTOE LWERARIETIE, [TEI0R#EL 25
ZEDLHEETHLIENIDPNZD, T, AT H— « RX—= | F—T v 752l 7 IEC
Fy o=l RETHA D,

UY—ZRRENTNDZ ENS, BUFO T Tkl x R BEEYMBEZ R TE /v L ) FEID
oL, ROEZ 3 Tk, NGO, A v 74—~/ B8 X — ZTOMOFEROMEKR EAFED AT
— 7 RNV E— DS N4 U R R BEREE A FERIC T e RO =77 4 720N Ohe b
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b 5,

9. BHOBEEMEBA =TT 47

AT A= B D —D D DLEFEEY BT E DIk

74 v, ENOREFEDERMBEICIVES ) EBDDH—HT, 40T+ —~LVREFENE T ¥
—OEEREEZRBELO2oOd D, TOHETON, =TT 0T T AOOE DN, 200050 (A7
=~V B =D ORFEFEFYE BB (National Framework Plan for the Informal Sector in
Solid Waste Management) | OEK CThH 2, FEHET 5 DIINSWMC (EFFEFEMEHREER) 74UV
BEFEY) B4 (Solid Waste Management Association of the Philippines, SWAPP) T, [EIBSHEEE & &K L
TWo, 7rv=7 FMEGOMMEEITIAADEEE (MoE)) L. HADMEHE N MERSR SIS AT e RS

(Institute for Global Environmental Strategies, IGES) T 5, A7 177 A TIE, A v 7+ —~<I/VIRBEHE
WMe s 2 —%, REMOENRE LTERMINI/— =L b 2xTEY, B ¥— %Vﬁ%%i@y
XTA_mA DZLEABLTWND, ZO7DIC THAIZRBORERE, AX VBRYE, ZE LA - &

B ERAANDT T B R EE D] ﬁ&?éj&waéo4/7¢~vw-t7&~~®ﬁﬂﬁ
k LT, Rt Z =2l L CHIECHFE-RE 2T 5, F¥ /3T 1 - T 4Xmy XY
V= ANDT 72 AENH S (NSWMC, 2009)

2010 £ 3 H 25~26 H. & 1 [0l A > 7 + —~ /LI ¥ 7 ¥ —2F (Informal Waste Sector Conference)
N7 4V ErO~=7 CHEEINT, EMIINSWMC LR TH L, MIFOHMIL, A v 74—~ b
B'%ﬁ%“k& Z—[FTOMAAT v a v EZHLNI L, AT =7 HRAE =D — =y T EBART

LiZholz, EFEBUF, NGO, ERFIESM., BERIFER. FHe EOREK 60 AA L7,

Py gy TEEEE TR ST A

AR =FZBT LYY T v ay T OERPE &R 2R O O~ ORI
JEZ T, A hr~=75% (Metro Manila Council) (%, HilkPN D 17 OHG BIRENOT X TOY ¥ 7
Va vy TEERT O 0NERD D LT wtommﬁlﬂzlaF%buv:?@%%ﬁﬁ%wm\%%%
HIBNIZEB T 2T v 7 v a v 7O - @5 I U CRIRROE: « FHEA D 7 =B Ol E 4 3K
%] MMDA &% 2010 4F25 10-01 5 A3 KF. - %;éntoﬂﬁ #OHATSNIERER, HODL VY 7
va vy TR, HTEREARE L, v =T TROBRAZFD ) 72 OBEAFOBRIRCHENZIE > THBT 5
Z Lt Ltiro7- (MMDA, 2010),

BRER T — 2 N —DENEHEE L, B oL 872/ 1 P —DFH : X P r~v=F DRER

AT — 7 R A =D & Biliomblier 7/ a Y —0FfMER, A hav=7 %X LOH
RO SN % & DHUIBIZ 351 2 BEFEW & BRI REIC KL T~ 5 BTN RBI D OFHRE \TREZR FEIZ 72D 9
L0EWRT DD, A hav=T O~ LGURAT — 7 "X —DRBRERFNT 5,

Quezon i
QuezonifilL, HHLE (NCR) D17DOLGUH HKOART T, #EfKIX16,112.12~27 ¥ —/L. NCROZE

A hev=50450LE ZEH5E, AOb A Mav=SHIK TREL T, AHX L1420 /35 2 A 14
2175 ADNEDH LTW5 (Quezon City, 2007), 20094ED[AEITH DI & 7= v BEHEY) F& A4 8130.66ke/ H TdH -
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2o KBIZRT & 91T, WRRIZA9% M E i, 38% MIEAEENE (16% 1377 AT v 7 1T% DK,
BRI OT T AF v 7)), 183%NBEDMTH D,

BEsE S 7 e 77 ML CIE, [RTIEERTEo T AR L L CTHIH TRA003E T & #hk L 7=,
I[HPayatasA— 7" % o 7 T H &3 % | EELFEEMM R ICHR L 7D Th D, I HIZ1420 37 14 %
FE LT, TNENOMX CTHREWER Y 0 /7 &% EliSH7- (Philstar, 23 June 2004),

Source: Rios 2010. The Role of the Informal Sector in Solid
Waste Management.
X 6 : Quezon TH D EEZEM DFARPR

RA9003 #HaR— kL, &NT U WA ICHEEYEH L ER ST D720, Quezon HHEFIZE 5T 2002
12 A 3 H. 4 SP-1203, S-2002 [T U I A 2B 5 EBEDOFEFWERIZT /oA BT 4 7
Z il L7z (Quezon City, 2002) , [RGB LAUX, REOREMEBIBITZ LB LI NT A1,
BN OMBEAREE WO DA BT 4 TRy r—V %2 58 a5, BRIy 747
%5 7= ®iX, Bagumbuhay /X7 > A & Philam /X7 > A Tdh 5 (Atienza, 2008; 2009)

Bagumbuhay /XF A DA, BEEMEHO T L— 27 Z—ERICEIRL-EE S0 /I 200 E
S/ [Basura Mo, Ipalit M (BESEY) « WAcH) | a7 T AiZotz, ERVERIAEZREET D EHRA
Febbz, ZORA Y MK, HE AlTA, VXY 7 —S0MMERBRTE S, LnLZoryars 7
LD LT BT, B ORATR M2 L Efi L7 2 &, FHERAT — 7 AR — 3 L CH
DAHATEZ L2 o T, AT o T A TR NGO, RHEFARZEOMOFED Y vV — 2 A2 1EH L T,
FRIIEC ¥ v v X— MR &(To72, BREENGO ThHH~VY— T —R 777 — 3 (Mother
Earth Foundation) <° NSWMC &, [F/XT > A O BEFEWE FISE O FEhi 2 7 LT,

[T HADE DO EDOHHRHIIL, > 7V TR A MOEMIC L2 ERIA (EIZTT A
Fvr) Zikte T OMHESANDORETH T, S HIT, WnTRAE LA RIEREREY 2 = R A
MEL7z, 29 L7iEBEiZ2@ C T, EL TWEEYD 65% e b5 Z LT L, T34
D 9 BIZIWEER A IR 10 BI2>5 15 BN E TS Lz, T ORER, 2006 4 IXHTBUF 2 H B4 120 )77
A VYDA T 4 TR EZITRY , ThER T e 7T Ao ERESICED LI, &
HIZ, AV RANMILkeH=D 57 4 U ELRYTEN, AT ZHAITEREICE > TEINNAZE LN
L9 hole, maR) AR THNEEFE OGO A TZ, A RA MEIRZ A6 7RI,
INT U IiA L aR U A3 50 xf 50 DEITHITF B 572 (Atienza, 2008) ,

fhi5, Philam N7 A & BEEMIEE N T v 7 OREEHE 12 B06HLT0 6 BICETHLTZ &
IR LT, D%, Quezon A v v T 4 THRNE T 1 7T AOZAEEREZESE L, NT U TAN
DFEFEME PO FREITRLD L@t s L TR 15~20 57 4 U ©' oY %252 7t~ 7=, Bagumbuhay /X7
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A LIEEk, Philam & BEIEW) ORI 530 & FEli L7z, Philam XZ T AIZ1E, 2 0 ARA M - BE
TR TE 5 BT A 400 A — b HEE LR, TORES T2 ) — MEESN T
WDHDTa L RA MURIREEE 572, ZDTDIRNT A T, TOSFMFIZE LTV 5 DX Lacto Asia
T a7k LTz, T s e —db o L AR—RENE LT HENLTE, T TANT A
A O SWM EEZEA, Lacto Asia 7 7 / 12— OHEFIFE il 447 @ Rolando Sianghio [ & &\, [FlT 2 7
BY—=ZONWT, TNEEDTEHLDONRNT VAT ESBEHTE 20OV TH LI FALE, SWM 7'
7T LERGITHSL D FANT A ORI EGEE T, IR B WRDFTZ2500] « IWEA F— L IZD0
TR - A Z B L7- (Atienza, 2009),

Quezon TiIN D4 LGU 723, D AT — 7 AV — & & i U CBEHEY) O3B TR0 3l % B E 2 S50E L 7=
V. TR RERIE 2 L o 7o LA R, BREEIRGE - BEFEWE PR (Environmental Protection and Waste
Management Department, EPWMD) S 8 O L, [\ OBE O BEFM IR V31 38.21%
ZEvS, RBITIIMhIZ, = ARA MEEIb5, BERLEND . Wi ns RIS D 55 DB
TER B R LT,

% 8 : Quezon T D BEEWIWE(LER

Actual Vol. of Composted Materials Waste Diversion
(kg/day) %
Barangays 31,687.80
Establishments 4,302.50
Subdivisions 9,647.73
Schools 29.09 2.44%
QC Hall MRF 331.26
Total 45,998.38
Actual Vol. of Recycled Materials
(kg/day) %
Barangays 30,916.94
Mails 7,255.72
Schools 112.08
Sinop Bulasi sa Eskwela Project 3,526.28
QC Hall Waste Market and other recycling activity 35.77%
1,777.87
Junkshops 632,388.79
Total 675,388.79
Actual Vol. of recovered materials from disposal facility %
(kg/day)
Barangays 135.55 0.01%

$$Quezon TEBRBEIRE - FEWE MR (EPWMD) 13%%], [ZRX 7 73 —R 7= TR ZU—r)] ELTH#H
S ENT, 2000 FIZHSRB] SP982, S-2000 (2 &V FICHKE L. T8/ ZAUUE - AR o0 Fliti, {5YLHIE 7 v 7
S ADER, 76 RNCEEMEDT X TOERENTHEFOE=4Y o 7 L#iT] OFKE5 2 57z (Rios, 2010),
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QC Hall MRF 0.43

Total 135.98

Total 721,523.15 38.21%

Source: EPWMD 2011.

T, AT H—~IVEFEYL I X —D2MTo T D EFERYEHIEE & IECRITEERITE 72572
BEFEW & 2 > R A Mb, BRI LZE OMOTEE 28 Ul EL T2 ICH 72> TORE 7 ¥ —DOHKEZ R
LTce A 73—~ IVEFEYE 7 X —NTHNOBEFEY ONRAVERIZRE 2R LR LTnb 2 &
FNREE Y Z—IC o TEIMBRAB L £ 725 TWD 2 ERbhnd, ks 2 —ORRYEEIC T T
EONTVBEBEOOE D23, 5 24k L CHAEZIIBFMAZHERT 20 b0 TH S,

£ AT+ —<NVEEYE I ¥ L ABREYETHEIEE)

Reaching Recycling,
Disposal Composting,

gic.

ltinerant Waste Collection riousenolas, 8.553 3,666 302

establishments

iti t Waste BUVi Househalds, 0 176.316 3.700
Dri nerant waste Blying establishments !
Primary
Collection ltinerant Whste Picking 0 3,299 1480
Direct Buying of Recyclables | ¢ ishments 0 40,044 h136
DY JUNKSNOPS
City Collection Crew Waste 926
Carmndary Dicking 0 7,622
SOOI dail )‘ A IAL LY 4
Collection
Dumpsite Picking by PARE 0 10,956 3,000
Processing Junkshop MELEEOIES, 14,042 266,791 3,394

establishments

Source: Rios 2010.

I Payatas ZEEAL sk (CDF) T, #9 2,000 ADA B Ry —i3 13 7 /—TF 120 ni, fREH
FEHUZFI VIR STV, 1 513 20~30 50T TTHA b AEMM 2T 5, 5% o 72 AT D kAl
SRR FES NS, & 5T Payatas AL —3 = « 71— (Payatas Operations Group, POG) 73
Yy hT—=7 3 DEZRL, 40T +—~)b - B7 X —DBINAZRRTZY | OEFTEZEE L
DTEDLIFP>TWVD, BUFE NGO & DuEHESS /112 X - T\ Ak 7 % —I3 Payatas 1 & FF &L AL
#a% A I [EIHLA  (Payatas Alliance Recycling Exchange (PARE) Multi-purpose Cooperative) ~ & filfikfl &
. CDAIZ L2 KBRS T, AR Py —4HHI3 CDA 218 U T, &#rE, A X1 HE,
MOAEFFEEZELT v U A EOIHRAZFIHTE S, (Jaymalin, 2008).
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S 5|2, [H Payatas &

PRV HEER S 2000 4E 12 A 31 H., A > 7 +—~ LEEEEY) & 7 % — 7% RA9003 [T

HONWTEESHAMINIZER, Ty S Ak 2ZET 5729, MRF (BWEIER) AT —

va Y 8 HETOMEAEMNI NIRRT S, SIS
T& 5 X972 o7, Payatas AN N A —T7 2 L7cdD
HEOETCT A AN - By —T2bEBEINAT— 3 I
MIFRT 4~11 R, P 7 MIFRT 11 Re~7F1% 5 ).,
W2t Tn 5, & MRF (2

BN, K7 M

A<,

& BIZ, Quizon B OBRERIAE T 0 7 5 Lafisad ~<

ZCREFEMESNIL ., BRI S SRR S A U
DIZ2011FELHLHDZ LT,

~Z w7 %18

WCEALTCEDLS (R
A ARy h—L25 ANFTOoD T —TF
3TN—TNREY YT END, OF Y 1D MRF TlRIFFIC 75 ADO/EZ

. Payatas & WNFEFIEH (Payatas

Poverty Alleviation Foundation, Inc. (PPAF, INC.)) &% 2 &iu7=, [AM LRI & /) (Office of Vice-Mayor)
fhH— e ABH% R (Social Services Development Department) . Sikap Buhay, #R i & A& )5 (Urban Poor

Affairs Office) & FHER & 0 7278 IEBIT 5. AMEIORHNOOL S, JIH, &<
VBRI 7 S — ORE AT 5 2 L Tl B,

Marikinarfi

A L2k 91 (F7).
VA=A NI NSV N

Payatas O > 7

Marikina 111% 17 @ LGU OH CHEFEMIMELER > L b, RMOEE

T3kt /"—X -7 2. (Eco Savers program) 72,

ZIVIRITH D BEFEY)

EHIFESAT (waste management office) 73 2004 4E 6 H . #E)5 (Department of Education) & &5 L T

ALt o7, RMBINNEH L7
HNLEEIEMEIL L WO RMBEHZ AT TN LI WE NI EBZ NG,

cma - F=pE Y THh, AEEHBPAENLERIHAZFELEHD,

WEESZ T2V 7 v a vy TR,

ARERFFD ZOEWR T HaitE L,

. FRAEENSINT 2EEWEI Y 0 77 A THDH, FELDH
H1[El, HNO 18 DWW

MR FRE L, IR LR

THEEWT D, R ZHOEIC L > TRS VPR EEoTND, fOTARA o Faflio T, AT
FIZLEUEEREHMT 23 « A N—=ABEEHTA, &, BHRERRE LV B8 zH S 2 &
NT&E D, M7m77Lz@E THNTREIXLIZERZAO®RZ, K 1018 Lic, ZOfEET, A&

BEFEYE IS~ DB INER 2 BT 1210 Tl < | KEE L~V TOREZEY S -

HER R 2% S8

LI LTV D, I I, AEDRBWERA L MT 1L AHT- Y 50.00~1,800.00 7 1 U

AVNZDOIFEY | FREOF S OHEIEIC

> 7 3Ly AT < EIFRAY 1 H 50 [E174~ 5 30 [HITHRELY |

WRERNZ DR o T, £ DOMLD B,

/J,ﬁ_%@ﬁénﬁa%x FTonsEVHFRLHD
(DENR/LMP/EMB/NSWMC, 2010).,

BN ->TWNDHEWNH, 5
FER L U CBEEML S O
BREBEHRAD Yy bbb, BEI Y7 va vy THNEHICE

. A7a I L508NTTRrT
KilzZz v, HNo

F10: a3« A=K+ T TFL0DH EMarikinaiNTERINENZEBREZADOE

School Year Assorted Recyclables (kg) Bottles (pcs) Value in Pesos
2004-2005 324,881.18 331,467 1,310,309.68
2005-2006 348,915.35 309,183 1,211,896.60
2006-2007 312,021.44 266,088 1,431,234.38

Source: DENR/LMP/EMB/NSWMC 2010.
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BERICL DA =TT 4T
F0T 7R LT VEREDIL S TEERMET 5 2 &L TL RN, RO RFEREYIEL 1IN DT
. Philippine Business for the Environment, PBE7Y, DENR (Bibi KIREIR)E) . M HIRIE, BV AR
(SM Supermalls<°Ayala mallsZ: D> g v B o 7 E—/L, HEF(LEERE), a3a=7 4 LRELTE
i LT\ Do, FHERILA X b (Recyclable Event, RCE) & BEIEW 72, 2002~20064F O F &R
A R N OBSITIEE SN B Z B OFEEC B &2 7R Lo ORERILE, BEEWTSEIX, BEEDE
PBEA~OXHLZERRT 5 Z L2 BT, BV ARIC LD TREOHZNET (CSR)) F'r7 T AD
OEDTH D, 2007~20084F I ZFEHY iGN A X — ~ L CLIE, Ayala Malls7 /v— 7 Tl FEZEW46 k>
(267,000.007 1 U B2~ V1Y) ZUVEE L. SM Supermalls ClIPEIEMA1T b (260757 1 U B2V HH
W) ZPELIZE VD, FEFLA X2 MZOW TR, 20024E ICIKB N A X — b L TRk, INELZE
PR A132,33637 05 A — kL (3,434,769.677 1 U B XY HHY) (ZDIED V9 (Antonio, 2010)

K11 : BEREA XY FOBRIINE SN BRI AOR & Mtk

Recyclable wastes Unit Amount Amount (2006) Sum
(2002-2005)
Waste paper kg 58,661 25,378.3 84,039.3
Car battery pcs 10,119 410 10,529
Personal Computer pcs 3,426 824.2 4,250.2
Aluminum can kg 919 169 1,088
PET bottle kg 1,520.5 1,123.2 2,643.7
Waste plastics other than PET kg 560 773.5 1333.5
Toner/Ink cartridge pcs 1,593 1,426 3,019
Tire pcs 543 93 636
Glass bottle kg 173.5 588 761.5
Iron/steel scrap kg 108 — 108
Scrap alloy kg 2 — 2
Paint can (tin plate) pcs 90 — 90
Tin can (tin plate) kg 256.4 256.4
Scrap metal kg 612.5 612.5
Amount of money PhP 1,434,778 386,909 1,821,687

Source: Business and Environment, Second quarter 2006 as cited in BOI-DTI/JICA 2008.

10. #E# & R

MOKEHEEE, A hr~v=JIZBWTHLAAREZLZETHY, MERERO Y VY —ABR 5 TW
HIEMND, BEMERIIL LGU [T > TRERBHEER-S-TWVDS, L LINETIZRRTE XL
AT, A ba~=FNTRAETIEZEYOITE AL CITAESRIEEEM NG A TH D, 7 HIEERN
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BT REERFEFED IO T D 10%I1E 12T E 20, 7> T, RAI03 IZED D K 9 IR /3 Il 2 A
ha~v=0bbdnHM e BIGERTHEM TE S 2T 1UX, BEASHICRD 2 N2 BEEY O &I KR
I DIXT TH D, BT — CANLELRFERY ESEIUE, BIBRIZ L > TRIBZREIFIZ 22 5 & [FRE
(2. By i ak DAL SN, T OG22 HBUMIL, & TN O BEIEW & BRI D 2 WE AR TR
TE D EFIFZ, 2 ARA MEEFHERILZBL Ta a2 =7 ¢ IZBNFfE 24t 5 2 LB TE 5,
b B LEL S, AT e —F 3 EEEORVBURER, SR T — 7 RAVZ—Dil ) 72088
EBM, A a=T 4 OBMERBEZHET 7200 IEC X v 2= 03, & L CBEASM & FIH
FRER Y VY —RERE X TV T A0 T 7 a U —OFRHANH > UL UOH TREEE 72 5,
o THBOMEIL, HUIRN ORISR RFEFYE I T, % LGU ITXk2 7 L—7 21
—HRKR A E O RS o0, 2 LT O LIENTEITZ, FEROMELZ X 2o He BT
EOBBL TN hENnS Z EThD,
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Diagnosis of Solid Waste Handling and Management practices in Pune City,
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ABSTARCT

Figures shows that municipal solid waste generation in Pune is among the highest in Indian cities with average
0.400 kg (0.294 - 0.540 kg per person per day) of waste being generated per person per day. Currently, about 1,100
metric tonnes solid waste is generated per day. The study by the non governmental organisation predicted that
waste generation is ranges from 1,300 to 1,400 metric tonnes. Recent estimations its detect that in 2011 Pune city’s
45,00,000 people solid waste generation rate will be 1,800 metric tonnes to 3,150 metric tonnes. In mega Indian
festivals generation of waste is higher in the Pune city. Especially in the Ganesh Festival and Diwali the daily
generated solid waste is 2,500 metric tonnes. Solid waste in Pune city is heterogeneous in nature and unable to find
the ratio and characteristics of different waste materials. There are several reports available on this but they are only
related to the specific periods and areas. Society resided in a Pune city is monoculture and distinct in nature and
seasonal variations are seen because this city has long history of many festivals. Pune Municipal Corporation has
been transportation the solid waste to the disposal depot at Urali-Devachi village located in city suburb. It’s searched
that 90% of the waste is send for disposal site and remaining is treated by vermi-compost, biogas and collected by rag
pickers. The Kagad Kach Patra Kastakari Panchayat (KKPKP) is an association of waste collectors since from
year 1993. Waste pickers are self employed workers but they are working for Municipal Corporation. Due to
unscientific disposal of solid waste many environmental and health problems are arising. Residents in the villages
around the disposal site are made many protests to stop further disposal of the solid waste. Municipal Corporation
from last three year operates bio-methanation, organic waste converter operation to recycle and reuse the solid
waste. Now limitations are observed in these operations because they are unable to handle the large quantity and
un-segregated solid waste.

Key words-solid waste, festivals, disposal of waste, bio-methanation, organic waste converter, environmental and
health problems.
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1. Background of City

Pune is one of those rare cities with a twin image that of tradition bound place-generally considered the
quintessence of Maharashtra culture and that of modern industries located at a height of about 500 meters above
sea level, the city occupies the flood plain of Mula-Mutha rivers called the “Poona Plain” by geomorphologists.
The area is surrounded low hill ranges. Most of the vegetation found around the hills today is planted. Small
patches of deciduous forests are found in sheltered valleys of Pachgaon, Parvati, Katraj and Sinhgad.(History of
Pune city)

The core city is marked by its high densities, narrow roads and paucity of open spaces and also has major
share of residential as well as commercial development. Pune has emerged as a focal point of Information
Technology as well as Biotechnology developments in India. (MCCIA, 2008) Today Pune is an industrial
metropolis as well as an educational centre. According to World Survey, Pune ranking third position for its fastest
urban growth rate. (Vikalpvedh, 2008) The geo-climatic details are given in table number 1.

Table No.1 Geo-climatic details of Pune city.

Geographic Western part of Deccan
location plateau

Latitude 18°3122.45

Longitude 73%52'32.69

Average climate

1. Summer 22°c-41°C

2 Winter 8% -25°C

3. Rainfall 650 mm — 700 mm

Altitude 500 meter above sea
level

Languages Marathi, Hindi and
English (main)

1.2 Demography of Pune city - After independence population growth of Pune city has tremendously
increasing almost every year by 2.2 to 3.5%. In 1981, the city had 75 electoral wards and then in 1991
they increased up to 85. In a year 1995 this city had 124 wards where till date there are 14 administrative
wards and 148 electoral wards. On 11" September, 1997 new 36 villages were included in the Pune
Municipal Corporation. Till date Pune city spread on 450.69 square kilometer.

Pune is the second largest city in Maharashtra and 8" in India. As per the Census 2011 the population of the
city is 93,32,482. The average population density as per the 2011 census was 16,030 persons per square kilometer.
However the city’s urban body, the Pune Municipal Corporation’s (PMC’s), estimated the population to have
grown to about 3 million in the year 2006, with the population density of 13,200 persons per square kilometer.
This means phenomenal increase of population by 11% of Pune city the growth rate is 56% over the last decade.
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This reflects tremendous congestion than ever. The expansion process is still continuing both due to its own
population growth and the influx from surrounding areas.

The growth of Pune city is peripheral where as population growth rate in the core part of the city is about
2-2.5% per year and in the peripheral wards it is 4.4%. (HUDCO, 2008) The driving force for growth is mainly
the development of IT industry as well as the economic boom in the automobile sector, which forms a major
portion of the industries in and around Pune city. The peripheral growth has resulted in to the increased
residential areas and areas under transportation network and waste management facilities.

-

A)Location of Maharashtra State in India B)Location of Pune in Maharashtra State.

tiL Do !g i I'uL| C)

Boundary of Pune Municipal Corporation D)

Yerwada

PMC WARD OFFICES INDICATIVE MAP

Different wards of PMC.
Picture No. 1 Location of Pune City.
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Picture No. 2 Location of Uruli-Devachi Solid waste dump site near Pune city.
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Table No.2 Population trends of Pune city.

Year Total Decadal Growth
Population Change Rate (%)
1951 488419 - -
1961 606777 118358 24.23
1971 856105 249328 41.09
1981 1203363 347258 40.56
1991 1691430 488067 40.56
2001 2538473 847043 50.08

Source-PMC, Environmental Status Report, 2008.
Table No.3 Estimated Population of Pune city.

Year Estimated Population
growth

2011 4500000

2021 6000000

2025 6500000

Source-PMC, Environmental Status Report, 2008.
1.2 Socio-economic status of Pune city- The Information Technology (IT) and Bio-technology(BT) segments are
emerge as the new drivers of Pune’s economy. The IT and BT sectors has grown from Rs.250 crore to over
Rs.6,500 crore in last 8 years. Around 600 IT companies operating with 2,00,000 employees. Pune has the
distinction of hosting one of the IT Park at Hinjewadi which has got enormous response from IT companies in
India and abroad. There is also lot of interest in establishing IT-ITES special economic zones (SEZs) in and
around Pune. Of the 21 special economic zones in Maharashtra state, 10 are in and around Pune city.

Pune district plays home to nearly 9,500 industrial units with lives manufacturing operations. Survey of
Maharashtra Chambers of Commerce and Industries Association (MCCIA) indicates that these industrial units
together create a manufacturing turnover of Rs.5,2000 crore which is around $10 billion.

Pune region has seen investment over Rs.4,000 crore pours in the years 2006-2007 and 2007-2008. Export
output of Pune is Rs.15,150 crore which was 66% growth over 2005-06 with 114 new companies to create 38,000
new jobs in next five years. Pune’s per capita income is Rs.4,6000 which is about 50% higher than the country’s
per capita income and also much higher than Hyderabad and comparable to Bangalore cities. Education sector is
also responsible for rising economic growth as city attracts about 1,00,000 foreign students from 62 countries. It is
indirectly related to business in various sectors like hostels, garments, stationary, theaters, transport and so on.

Table No.3 GDP growth rate of Pune region.

Description Pune India
Region
GDP(Rs) 9963.9 96917.2
Cr. Cr.
GDP Growth rate 15% 9%
over
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Per capita froth 6% 5.5%

Population 5 1120
million million
+

Population 9% 2.2%

Growth

Source — MCCIA Report, 2008.
2. Law and Institution of Solid waste management

Pune Municipal Corporation ruling the policy of Solid Waste Management and Handling Rule, 2002 for
management of solid waste. The Ministry of Environment and Forest (MoEF) of the government of India has
issued MSW (Management and Handling) rules in the year 2000 for scientific Municipal Solid Waste Management
(MSWM). This is to ensure proper collection, segregation, transportation, processing and disposal of MSW and
upgrade of the existing facilities to arrest contamination of soil and ground water. As per the provision, Central
Pollution Control Board (CPCB) has been assigned to monitor the implementation of these rules, and the
municipalities will be required to submit annual reports regarding the status of MSW in their areas to the CPCB.
These rules are applicable to every Municipal Authority in India, which is responsible for MSWM. In addition,
there are Municipal Corporation Acts by different states such as the Delhi Municipal Corporation Act 1959, Uttar
Pradesh Municipal Corporation Act 1959 and Karnataka Municipal Corporation Act 1976. These Acts also deal
with environmental pollution caused by improper disposal of MSW, for example The Delhi Plastic Bag
(Manufacture, Sales and Usage) and non-biodegradable garbage (control) Act, 2000, was enacted to prevent
contamination of foodstuff carried in recycled plastic bags, reduce the use of plastic bags, throwing or depositing
non-biodegradable garbage in public drains, roads and places open to public view. Local authorities often see
MSWM as a poor service compared to other basic services because MSWM can barely recover operating costs.
However, most of the municipalities are unable to provide the desirable level of conservancy services. Due to a
number of problems, they have not been very effective as far as SWM services are concerned (Siddiqui et al., 2006;
Kansal, 2002; MoEF, 2000; Gupta et al., 1998).

2.1 Features of MSW Rule, 2000- This rules shall apply to every municipal authority responsible for collection,
segregation, storage, transportation, processing and disposal of municipal solid wastes.
A) Definitions- In these rules, unless the context otherwise requires -

(M *“anaerobic digestion” means a controlled process involving microbial decomposition of organic
matter in the absence of oxygen ;

(i) *“authorization” means the consent given by the Board or Committee to the “operator of a facility” ;

(iii) “biodegradable substance” means a substance that can be degraded by micro-organisms;

(iv) “biomethanation” means a process which entails enzymatic decomposition of the organic matter by
microbial action to produce methane rich biogas;

(v) “collection” means lifting and removal of solid wastes from collection points or any other location;

(vi) “composting” means a controlled process involving microbial decomposition of organic matter;

(vii)  “demolition and construction waste” means wastes from building materials debris and rubble
resulting from construction, re-modeling, repair and demolition operation;
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(viii)
(ix)

x)
(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)

(xix)

(xx)
(xxi)

(xxii)

(xxiii)

(xxiv)

“disposal” means final disposal of municipal solid wastes in terms of the specified measures to
prevent contamination of ground-water, surface water and ambient air quality;

“Form” means a Form appended to these rules ;

“generator of wastes” means persons or establishments generating municipal solid wastes;

“land filling” means disposal of residual solid wastes on land in a facility designed with protective
measures against pollution of ground water, surface water and air fugitive dust, wind-blown litter, bad
odour, fire hazard, bird menace, pests or rodents, greenhouse gas emissions, slope instability and
erosion;

“leachate” means liquid that seeps through solid wastes or other medium and has extracts of
dissolved or suspended material from it;

“lysimeter” is a device used to measure rate of movement of water through or from a soil layer or is
used to collect percolated water for quality analysis;

“municipal authority” means Municipal Corporation, Municipality, Nagar Palika, Nagar Nigam,
Nagar Panchayat, Municipal Council including notified area committee (NAC) or any other local
body constituted under the relevant statutes and, where the management and handling of municipal
solid waste is entrusted to such agency;

“municipal solid waste” includes commercial and residential wastes generated in a municipal or
notified areas in either solid or semi-solid form excluding industrial hazardous wastes but including
treated bio-medical wastes;

“operator of a facility” means a person who owns or operates a facility for collection,
segregation, storage, transportation, processing and disposal of municipal solid wastes and also
includes any other agency appointed as such by the municipal authority for the management and
handling of municipal solid wastes in the respective areas ;

“pelletisation” means a process whereby pellets are prepared which are small cubes or cylindrical
pieces made out of solid wastes and includes fuel pellets which are also referred as refuse derived
fuel;

“processing” means the process by which solid wastes are transformed into new or recycled
products;

“recycling” means the process of transforming segregated solid wastes into raw materials for
producing new products, which may or may not be similar to the original products;

“Schedule” means a Schedule appended to these rules;

*“segregation” means to separate the municipal solid wastes into the groups of organic, inorganic,
recyclables and hazardous wastes;

“State Board or the Committee” means the State Pollution Control Board of a State, or as the case
may be, the Pollution Control Committee of a Union territory;

“storage” means the temporary containment of municipal solid wastes in a manner so as to prevent
littering, attraction to vectors, stray animals and excessive foul odour;

“transportation” means conveyance of municipal solid wastes from place to place hygienically
through specially designed transport system so as to prevent foul odour, littering, unsightly
conditions and accessibility to vectors;
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(xxv)  “vadose water” water which occurs between the ground, surface and the water table that is the
unsaturated zone;

(xxvi) “vermicomposting” is a process of using earthworms for conversion of bio-degradable wastes into
compost.

B)Responsibility of Municipal Authority-

(D) Every municipal authority shall, within the territorial area of the municipality, be responsible for the
implementation of the provisions of these rules, and for any infrastructure development for collection,
storage, segregation, transportation, processing and disposal of municipal solid wastes.

(2)  The municipal authority or an operator of a facility shall make an application in Form-I, for grant of
authorization for setting up waste processing and disposal facility including landfills from the State
Board or the Committee in order to comply with the implementation programme laid down in
Schedule I.

3 The municipal authority shall comply with these rules as per the  implementation schedule laid
down in Schedule I.

4 The municipal authority shall furnish its annual report in Form-11.

@ to the Secretary-incharge of the Department of Urban Development of the concerned State or
as the case may be of the Union territory, in case of a metropolitan city ; or

(b) to the District Magistrate or the Deputy Commissioner concerned in case of all other towns
and cities, with a copy to the State Board or the Committee on or before the 30" day of June
every year.

C) Responsibility of the State Government and The Union Territory Administrations -

(D) The Secretary—incharge of the Department of Urban Development of the concerned State or the
Union territory, as the case may be, shall have the overall responsibility for the enforcement of the
provisions of these rules in the metropolitan cities.

2 The District Magistrate or the Deputy Commissioner of the concerned district shall have the overall
responsibility for the enforcement of the provisions of these rules within the territorial limits of their
jurisdiction.

D) Responsibility of the Central Pollution Control Board and the State Board Or The Committees-

(D) The State Board or the Committee shall monitor the compliance of the Standards regarding ground
water, ambient air, leachate quality and the compost quality including incineration standards as
specified under Schedule I1, 11l and IV.

2 The State Board or the Committee, after the receipt of application from the municipal authority or the
operator of a facility in Form I, for grant of authorization for setting up waste processing and disposal
facility including landfills, shall examine the proposal taking into consideration the views of other
agencies like the State Urban Development Department, the Town and Country Planning Department,
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®)

(4)

(®)

Air Port or Air Base Authority, the Ground Water Board or any such other agency prior to issuing the
authorization.

The State Board or the Committee shall issue the authorization in Form —Ill to the municipal
authority or an operator of a facility within forty-five days stipulating compliance criteria and
standards as specified in Schedule II, 111 and IV including such other conditions, as may be necessary.
The authorization shall be valid for a given period and after the validity is over, a fresh authorization
shall be required.

The Central Pollution Control Board shall co-ordinate with the State Boards and the Committees with
particular reference to implementation and review of standards and guidelines and compilation of
monitoring data.

F) Management of Municipal Solid Wastes-

)

@)

Any municipal solid waste generated in a city or a town, shall be managed and handled in accordance
with the compliance criteria and the procedure laid down in Schedule —I1.

The waste processing and disposal facilities to be set up by the municipal authority on their own or
through an operator of a facility shall meet the specifications and standards as specified in Schedule
Il and IV.

G) Annual Reports-

M)

)

The State Boards and the Committees shall prepare and submit to the Central Pollution Control Board
an annual report with regard to the implementation of these rules by the 15" of September every year
in Form -1V.

The Central Pollution Control Board shall prepare the consolidated annual review report on
management of municipal solid wastes and forward it to the Central Government along with its
recommendations before the 15" of December every year.

H) Accident Reporting -When an accident occurs at any municipal solid wastes collection, segregation, storage,

processing, treatment and disposal facility or landfill site or during the transportation of such wastes, the municipal

authority shall forthwith report the accident in Form -V to the Secretary in-charge of the Urban Development

Department in metropolitan cities, and to District Collector or Deputy Commissioner in all other cases.

Table No. 4 Management of Municipal Solid Wastes.

Sr.

No.

Parameters Compliance criteria

Collection of municipal | 1. Littering of municipal solid waste shall be prohibited
solid wastes in cities, towns and in urban areas notified by the State
Governments. To prohibit littering and facilitate
compliance, the following steps shall be taken by the
municipal authority, namely : -
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(i)

(ii)

(iii)

(iv)

v)

(vi)

(vii)
(viii)

Organising  house-to-house  collection of
municipal solid wastes through any of the
methods, like community bin collection
(central  bin), house-to-house collection,
collection on regular pre-informed timings
and scheduling by using bell ringing of
musical  vehicle (without  exceeding
permissible noise levels);

Devising collection of waste from slums and
squatter areas or localities including hotels,
restaurants, office complexes and commercial
areas;

Wastes from slaughter houses, meat and fish
markets, fruits and vegetable markets, which
are biodegradable in nature shall be managed
to make use of such wastes;

Bio-medical wastes and industrial wastes shall
not be mixed with municipal solid wastes and
such wastes shall follow the rules separately
specified for the purpose;

Collected waste from residential and other
areas shall be transferred to community bin by
hand driven containerised carts or other small
vehicles;

Horticultural and construction or demolition
wastes or debris shall be separately collected
and disposed off following proper norms.
Similarly, wastes generated at dairies shall be
regulated in accordance with the State laws;
Waste (garbage, dry leaves) shall not be burnt.;
Stray animals shall not be allowed to move
around waste storage facilities or at any other
place in the city or town and shall be managed
in accordance with the State laws.

2. The municipal authority shall notify waste collection

schedule and the likely method to be adopted for

public benefit in a city or town.

3. It shall be the responsibility of generator of wastes

to avoid littering and ensure delivery of wastes in

accordance with the collection and segregation system
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to be notified by the municipal authority as per para
1(2) of this schedule.

Segregation of municipal
solid wastes

In order to encourage the citizens, municipal authority
shall organise awareness programmes for segregation
of wastes and shall promote recycling or reuse of
segregated materials. The municipal authority shall
undertake phased programme to ensure community
participation in waste segregation. For this purpose,
regular meetings at quarterly intervals shall be
arranged by the municipal authorities with
representatives of local resident welfare associations
and non-governmental organizations.

Storage of municipal solid

wastes

Municipal authorities shall establish and maintain
storage facilities in such a manner as they do not create
unhygienic and insanitary conditions around it.
Following criteria shall be taken into account while
establishing and maintaining storage facilities,
namely :-

(i) Storage facilities shall be created and
established by taking into account quantities of
waste generation in a given area and the
population densities. A storage facility shall be
so placed that it is accessible to users.

(i) Storage facilities to be set up by municipal
authorities or any other agency shall be so
designed that wastes stored are not exposed to
open atmosphere and shall be aesthetically
acceptable and user-friendly;

(iii) Storage facilities or ‘bins’ shall have ‘easy to
operate’ design for handling, transfer and
transportation of waste Bins for storage of
bio-degradable wastes shall be painted green,
those for storage of recyclable wastes shall be
painted white and those for storage of other
wastes shall be painted black;

(iv) Manual handling of waste shall be prohibited.
If unavoidable due to constraints, manual
handling shall be carried out under proper
precaution with due care for safety of workers.

Transportation of

Vehicles used for transportation of wastes shall be
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municipal solid wastes

covered. Waste should not be visible to public, nor
exposed to open environment preventing their
scattering. The following criteria shall be met,
namely : -

(i) The storage facilities set up by municipal
authorities shall be daily attended for clearing
of wastes. The bins or containers wherever
placed shall be cleaned before they start
overflowing;

(if) Transportation vehicles shall be so designed
that multiple handling of wastes, prior to final
disposal, is avoided.

Processing of municipal
solid wastes

Municipal authorities shall adopt suitable technology
or combination of such technologies to make use of
wastes so as to minimize burden on landfill. Following
criteria shall be adopted, namely : -

(i) The biodegradable wastes shall be processed
by composting, vermicomposting, anaerobic
digestion or any other appropriate biological
processing for stabilization of wastes. It shall
be ensured that compost or any other end
product shall comply with standards as
specified in Schedule —IV;

(ii) Mixed waste containing recoverable resources
shall follow the route of recycling.
Incineration with or without energy recovery
including pelletisation can also be used for
processing wastes in specific cases. Municipal
authority or the operator of a facility wishing
to use other state-of-the- art technologies shall
approach the Central Pollution Control Board
to get the standards laid down before applying
for grant of authorisation.

Disposal of municipal solid

wastes

Land filling shall be restricted to non-biodegradable,
inert waste and other waste that are not suitable either
for recycling or for biological processing. Land filling
shall also be carried out for residues of waste
processing facilities as well as pre-processing rejects
from waste processing facilities. Land filling of mixed
waste shall be avoided unless the same is found
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unsuitable for waste processing. Under unavoidable
circumstances or till installation of alternate
facilities, land filling shall be done following proper
norms. Landfill sites shall meet the specifications as
given in Schedule-111.

I) Specifications for Landfill Sites-

1.

10.

In areas falling under the jurisdiction of ‘Development Authorities, it shall be the responsibility of
such Development Authorities to identify the landfill sites and hand over the sites to the concerned
municipal authority for development, operation and maintenance. Elsewhere, this responsibility shall
lie with the concerned municipal authority.

Selection of landfill sites shall be based on examination of environmental issues. The Department of
Urban Development of the State or the Union territory shall co-ordinate with the concerned
organisations for obtaining the necessary approvals and clearances.

The landfill site shall be planned and designed with proper documentation of a phased construction
plan as well as a closure plan.

The landfill sites shall be selected to make use of nearby wastes processing facility. Otherwise, wastes
processing facility shall be planned as an integral part of the landfill site.

The existing landfill sites which continue to be used for more than five years, shall be improved in
accordance of the specifications given in this Schedule.

Biomedical wastes shall be disposed off in accordance with the Bio-medical Wastes (Management
and Handling) Rules, 1998 and hazardous wastes shall be managed in accordance with the Hazardous
Wastes (Management and Handling) Rules, 1989, as amended from time to time.

The landfill site shall be large enough to last for 20-25 years.

The landfill site shall be away from habitation clusters, forest areas, water bodies, monuments,
National Parks, Wetlands and places of important cultural, historical or religious interest.

A buffer zone of no-development shall be maintained around landfill site and shall be incorporated in
the Town Planning Department’s land use plans.

Landfill site shall be away from airport including airbase. Necessary approval for airport or airbase
authorities prior to the setting up of the landfill site shall be obtained in cases where the site is to be
located within 20 km of an airport or airbase.

J) Facilities at the Site-

1.

Landfill site shall be fenced or hedged and provided with proper gate to monitor incoming vehicles or
other modes of transportation.

The landfill site shall be well protected to prevent entry of unauthorised persons and stray animals.
Approach and other internal roads for free movement of vehicles and other machinery shall exist at
the landfill site.
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4. The landfill site shall have wastes inspection facility to monitor wastes brought in for landfill, office
facility for record keeping and shelter for keeping equipment and machinery including pollution
monitoring equipments.

5. Provisions like weigh bridge to measure quantity of waste brought at landfill site, fire protection
equipments and other facilities as may be required shall be provided.

6. Utilities such as drinking water (preferably bathing facilities for workers) and lighting arrangements
for easy landfill operations when carried out in night hours shall be provided.

7. Safety provisions including health inspections of workers at landfill site shall be periodically made.

K) Specifications for land filling-

1. Waste subjected to land filling shall be compacted in thin layers using landfill compactors to achieve
high density of the wastes. In high rainfall areas where heavy compactors can not be used, alternative
measures shall be adopted.

2. Wastes shall be covered immediately or at the end of each working day with minimum 10 cm of soil,
inert debris or construction material till such time waste processing facilities for composting or
recycling or energy recovery are set up as per Schedule I.

3. Prior to the commencement of monsoon season, an intermediate cover of 40- 65 cm thickness of
soil shall be placed on the land-fill with proper compaction and grading to prevent infiltration during
monsoon. Proper drainage berms shall be constructed to divert run-off away from the active cell of
the landfill.

4. After completion of landfill, a final cover shall be designed to minimize infiltration and erosion. The
final cover shall meet the following specifications, namely :-

@) The final cover shall have a barrier soil layer comprising of 60 cms of clay or amended
soil with permeability coefficient less that 1x10™ cm/sec.

(b) On top of the barrier soil layer, there shall be a drainage layer of 15 cm.

(© On top of the drainage layer, there shall be a vegetative layer of 45 cm to support natural
plant growth and to minimize erosion.

L) Pollution prevention- In order to prevent pollution problems from landfill operations, the following provisions
shall be made, namely.

@ Diversion of storm water drains to minimize leachate generation and prevent pollution of
surface water and also for avoiding flooding and creation of marshy conditions;

(b) Construction of a non-permeable lining system at the base and walls of waste disposal
area. For landfill receiving residues of waste processing facilities or mixed waste or
waste having contamination of hazardous materials (such as aerosols, bleaches, polishes,
batteries, waste oils, paint products and pesticides) minimum liner specifications shall be
a composite barrier having 1.5 mm high density polyethylene (HDPE) geomembrane,
or equivalent, overlying 90 cm of soil (clay or amended soil) having permeability
coefficient not greater than 1 x 107 cm/sec. The highest level of water table shall be at
least two metre below the base of clay or amended soil barrier layer ;
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(© Provisions for management of leachates collection and treatment shall be made. The
treated leachates shall meet the standards specified in Schedule —IV;

(d) Prevention of run-off from landfill area entering any stream, river, lake or pond.
M) Water Quality Monitoring -Before establishing any landfill site, baseline data of ground water quality in the area
shall be collected and kept in record for future reference. The ground water quality within 50 meters of the periphery
of landfill site shall be periodically monitored to ensure that the ground water is not contaminated beyond acceptable
limit as decided by the Ground Water Board or the State Board or the Committee. Such monitoring shall be carried
out to cover different seasons in a year that is, summer, monsoon and post-monsoon period.

Usage of groundwater in and around landfill sites for any purpose (including drinking and irrigation) is to be
considered after ensuring its quality. The following specifications for drinking water quality shall apply for
monitoring purposes, namely. (See table number 5)

Table No. 5 Standards of water pollutants.

Sr. No. IS 10500:1991 Desirable
Parameters limit (mg/I except for pH)

1. Arsenic 0.05

2. Cadmium 0.01

3. Chromium 0.05

4, Copper 0.05

5. Cyanide 0.05

6. Lead 0.05

7. Mercury 0.001

8. Nickel -

9. Nitrate as NO; 45.0

10. pH 6.5-8.5

11. Iron 0.3

12. Total hardness (as CaCO3) 300.0

13. 250
Chlorides

14. Dissolved solids 500

15. Phenolic compounds (as CgHsOH) 0.001

16. Zinc 5.0

17. Sulphate (as SO4) 200

Source- MoEF, 2000.
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M) Ambient Air Quality Monitoring-

1. Installation of landfill gas control system including gas collection system shall be made at landfill site to
minimize odour generation, prevent off-site migration of gases and to protect vegetation planted on the
rehabilitated landfill surface.

2. The concentration of methane gas generated at landfill site shall not exceed 25 per cent of the lower

explosive limit (LEL).

3. The landfill gas from the collection facility at a landfill site shall be utilized for either direct thermal
applications or power generation, as per viability. Otherwise, landfill gas shall be burnt (flared) and shall not
be allowed to directly escape to the atmosphere or for illegal tapping. Passive venting shall be allowed if its

utilisation or flaring is not possible.

4. Ambient air quality at the landfill site and at the vicinity shall be monitored to meet the following specified

standards, namely.(See table number 6)

Table No. 6 Standards of air pollutants.

Sr. Parameters Acceptable level

No.

(M Sulphur dioxide 120pug/m® (24 hours)

(i) Suspended Particulate Matter 500ug/m® (24 hours)

(iii) Methane Not to exceed 25 per cent of the

lower explosive limit (equivalent

to 650 mg/m®)

(vi) Ammonia daily average (sample | 0.4 mg/m?® (400 pug/m®)
duration 24 hrs)

(v) Carbon monoxide 1 hour average : 2 mg/ m

8 hour average : 1mg/m®

Source- MoEF, 2000.

N) Plantation at Landfill Site- A vegetative cover shall be provided over the completed site in accordance
with the following specifications, namely:-
1) Selection of locally adopted non-edible perennial plants that are resistant to drought and extreme
temperatures shall be allowed to grow;

2) The plants grown be such that their roots do not penetrate more than 30 cms. This condition shall
apply till the landfill is established;
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3) Selected plants shall have ability to thrive on low-nutrient soil with minimum nutrient addition;
4) Plantation to be made in sufficient density to minimize soil erosion.

O) Closure of Landfill Site and Post-care-

1. The post closure care of landfill site shall be conducted for at least fifteen years and long term monitoring

or care plan shall consist of the following, namely :-

(a) Maintaining the integrity and effectiveness of final cover, making repairs and preventing run-on and
run-off from eroding or otherwise damaging the final cover;

(b) Monitoring leachate collection system in accordance with the requirement;

(c) Monitoring of ground water in accordance with requirements and maintaining ground water quality ;

(d) Maintaining and operating the landfill gas collection system to meet the standards.

2. Use of closed landfill sites after fifteen years of post-closure monitoring can be considered for human
settlement or otherwise only after ensuring that gaseous and leachate analysis complies with the specified

standards.

P) Special provisions for hilly areas - Cities and towns located on hills shall have location-specific methods
evolved for final disposal of solid wastes by the municipal authority with the approval of the concerned State
Board or the Committee. The municipal authority shall set up processing facilities for utilization of biodegradable
organic wastes. The inert and non-biodegradable waste shall be used for building roads or filling-up of appropriate
areas on hills. Because of constraints in finding adequate land in hilly areas, wastes not suitable for road-laying or

filling up shall be disposed of in specially designed landfills.

3. Implementing organization of solid waste Management in the Pune city
From its inception in 1950 Pune Municipal Corporation handle, manage and dispose daily generated
solid waste. The civic body of Pune Municipal Corporation governs through the Bombay Provincial
Municipal Corporation Act, 1949. The General Body, Standing Committee and Municipal
Commissioner govern the all its operations. The annual budget of Rs.3,196.12 crore put by the Pune
Municipal Corporation.

Solid Waste Management and Handling Rule, 2000 proposed by the Government of India is
mandatory to all the municipal bodies to all over India. Pune Municipal Corporation follows this rule to
handle and dispose its daily generated solid waste. Previously Senior Medical Officer of Municipal
Corporation appointed as In-charge of solid waste disposal. Now Deputy Commissioner is heading this
department.

Majority of the staff working at solid waste unit is medical and paramedical background. They are
not getting enough knowledge and training of handling and disposal of solid waste. From last three year
SWACH cooperative society engage in the collection and handling of solid waste in Pune city. SWACH
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means solid waste collection and handling team. Its India’s first wholly owned cooperative of self
employed rag pickers and other urban poor. It an autonomous enterprise that provides front end waste
management services to the citizens of Pune.

Table No. 7 Significance of parameters for solid waste.

Parameters Significance

Waste generation Amount of solid waste
generated  signifies  the
resource utilization as well
as culture. It also reflects the
need for infrastructure

requirements

Infrastructure  availability. Collection and transport
\ehicles, sweepers, potential related to the waste
containers generation is important from

point of view of
management and resource
allocation ratio with that of
generation determine the
planning needs.

Vermicomposting pits Signifies segregation and

management at source

through people involvement

3.1 Segregation of Solid waste - Solid waste is the most important step in waste management and is done in
two major categories i.e. dry and wet garbage. From 1% July, 2005 Pune Municipal Corporation starts waste
segregation process. PMC forced resident to segregate dry and wet waste. PMC done ground reality in 14 wards
regarding solid waste segregation practice in 8 categorized places namely societies, bungalows, slums, colony,
hotels, restaurants, juice bars, wedding halls, hostels, slaughter houses and shops. Study by Gidd M.R. et al (2008)
shows that waste segregation is not been uniform in all wards and categories. In slums waste is segregated well but

in hotels only 50% of waste is segregated. Where as slaughter houses in some words are not segregate its waste.

3.2 Waste Collection and Transportation- For collection and transportation of solid waste PMC playing a
positive role in door-to-door collection of waste by deploying vehicular fleet as follows :

1) Nearly 450 cycle rickshaws are operating in various parts.
2) 65 Ghanta (Bell) Trucks have reached 60% properties in doorstep services.
3) Separate system for collection hotel waste with the help of 20 trucks.
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Due to augmented doorstep collections services, PMC could achieve in making container free areas by
reducing more than 300 containers of 3.8cubic meters capacity and similar number of compact bucket.
For waste collection and transportation, PMC has set up six different ramps at strategic locations in the
Pune city. The solid waste from each collection point is brought to those ramps, by dumper placers or other
transport equipments. Before sending entire waste to disposal site at Uruli-Devachi, the entire waste is transfer to
station for weighing and computerized record is maintained.

Table No.8 Total number of vehicles used.

Type No. of
Sr. Vehicles
No.
1 Open body truck 18
2 Tipper truck 11
3 Damper placer 33
4 Compactor 18
Vehicle
5 Tricycle][ Ghanta 356
gadi ]
6 Community  bin 530
container [3.8
cubic meter]
7 Community  bin 150
container [1.8
5cubic meter]

Source- PMC, Environmental Status Report, 2008-09.

3.3 Treatment and disposal- All the waste generated in the municipal area is collected and transported
to the landfill site. There the waste is dumped and some portions are properly treated. Urauli-Devachi
landfill sites are allocated in the 1991 and start the dumping of daily generated solid waste. The capacity
of this dumping yard is 29,5000 MT (Metric Tonnes) of waste per annum and spread over 43 hectares.
(Anagal V, 2009) This dumping yard is managed by the PMC however waste recycle plant has been run
by private sector to produce compost manure in commercial scale. The landfill at Urauli-Devachi has an
area of about 43 hectare, out of which about 15 hectare is already filled up and sealed permanently.
(Dhere A M, et al 2008) In order to take care of expected population growth following projects decided
by Pune Municipal Corporation. (Gidde M R, et al 2008)

1) Setting up biogas plants on Built Operate Transfer (BOT) basis with a capacity of 50 MTD (Metric
Tonnes per Day) of wet waste in decentralized manner.

2) 50 MTD (Metric Tonnes per Day) of vermi-culture plant and 500 MTD (Metric Tonnes per Day) of
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mechanical composting plant.
3) Compost plant on 1 acre of land.

4. Public Private Partnership

4.1 SWACH- Pune Municipal Corporation with SWACH doing waste collection work from last four year.
SWACH is nonprofit organization by the sweepers and rag pickers.It came into existence in 2007 and became
operational in 2008. It is the institutional outcome of the door to door waste collection initiative of the Kagad Kach
Patra Kashtakari Panchayat. The initiative brought together the interests of rag pickers /waste collectors in
upgrading their livelihoods and municipality’s interest in sustainable solid waste management.

The Kagad Kach Patra Kashtakari Panchayat(in short called as KKPKP) is the association of rag pickers
/waste collectors and itinerant waste buyers in Pune. It was established during a convention of waste pickers in 1993.
Waste pickers are not municipal employees. They are self employed workers in the informal economy who retrieve
and sell recyclable scrap from municipal solid waste as a means of livelihood.

The KKPKP successfully argued for municipal endorsement of identity cards of rag pickers /waste collectors. It
spearheaded the struggle for the rights of waste pickers and quantified their contribution to solid waste management.
It established that the recovery operations carried out by rag pickers /waste collectors actually saved the Pune and
Pimpri Chinchwad Municipal Corporations several crore in waste handling costs. Today rag pickers-waste
collectors have made significant gains on account of their agitations and struggles and the constructive initiatives of
the KKPKP.

Today rag pickers /waste collectors have social recognition; access to credit; access to educational scholarships
for their children; medical and life insurance; increased bargaining power; recognition in the communities and now
an opportunity to upgrade their livelihoods through SWACH.

4.2 Zero garbage project by Janvani- Pune based Janvani is an NGO developing administrative model supported
by value chain analysis to convert it into a commercially sustainable venture. They are talking about a ‘zero
garbage ward’; wherein the ward definition chosen is that of an electoral ward at Katraj in Pune city. This model is
start in January, 2011. The benefits of this benefits of this model are written below.
1) Doing away with the need of dumping ground -Saving on Space, Dirt and innumerable
health hazards in the vicinity of dumping ground.
2) Saving on transport of waste which costs around and the pollution and smell that
spreads by the vehicles in the city.
3) Clean waste - because of segregation at source and early disposal there are less
health hazards, reducing the possibility of epidemics and saving on health expenditure
by society.
4) Rag pickers don’t have to segregate primarily; they get dignity of labor and get better
value for their work, the equity and upward mobility in the social realm is ensured
5) Dry waste regeneration enhances and ensures environment friendly handling, easy to
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service market and sound monitoring. Thus Pune might become a hub for dry waste
management.
6) This model is citizen friendly, administratively accountable, technologically feasible,
ensures social equity, environment friendly with a paradigm shift of believing in the
citizens. (Janwani, 2011)

5. Facts of Solid Waste Management in the Pune city

5.1 Waste Generation and Discharge - There are several studies available on the issues of solid waste generation
in the Pune Municipal Corporation boundary. All this study put different data of daily waste generation. Study
report by PMC named Waste Quantification and Characterization (2006) explains per day solid waste generation is
1093 metric tonnes (MT). The average per capita waste generation in Pune city is 364 grams. The per capita waste
generation varies between 229 to 504 grams per day among different wards. This study also put the percent wise
solid waste generation from the various sources.

® Vegetable waste
Hotels and
Restaurants

m Market area

Commercial

® Domestic(House
holds)

Figure No.1 Source wise quantity of waste generation in Pune city.
(Source- Waste Quantification and Characterisation — Pune, 2006 )

In the PMC wards commercial sector combining the hotels generates 50% of the total waste. This study
further reported that Tilak Road, Vishrambaugwada and Bibvewadi wards are contributing more in waste
generation.

Study by Santosh Bhailume et al., (2009) reveals the facts of solid waste generation in the Pune city. Per day
Pune city generate 885 to 1,200 MT (Metric Tonnes) of solid waste. Per capita waste generation of the city as well
as Tilak Road, Vishrambaugwada and Bibvewadi wards is about 294 gm, 399gm and 211 gm to 504 gm per day
respectively. Vishrambaugh ward has highest population and per capita waste generation is 477 gm/day. Tilak road
ward has highest per capita waste generation rate i.e. 601 gm/day. Author argues that, Pune city as a whole
generated waste is 445gm/capita/day, which is higher than the standards i.e. 400/capita/day by Central Pollution
Control Board.
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According to Gidde M.R., et al., (2008) Pune city generating around 1,100 metric tonnes of solid waste per day.
Author estimate cost for collection, transportation and disposal is about Rs.60 crores per year and nearly about
Rs.20 to Rs.25 crore are spent on transportation and equipments used at the sanitary landfill site.

Recent study by Sanjay Rode (2011) gives the daily solid waste generation rate of Pune city is 2,602.17 MT
(Metric Tonnes).

Pune Municipal Corporation’s Strategic Environment Report (2010) gives figures of solid waste generation.
According to this report municipal solid waste generation in Pune city is among the highest in generating per
capita waste Indian cities i.e. 400 gm/capita/day. Currently about 1,100 metric tonnes solid waste is generated per
day. In this interesting thing is that, solid waste generation per unit area in old city area is very higher than the
suburb. This is because of generation from residential areas and commercial areas are more aggravated in the
centre of city.

5.2 Waste collection and transport:- The solid waste collection and transport is managed through team of workers
and a fleet of vehicles and dumper placer. Health department assign sanitary inspectors for solid waste
management. Pune Municipal Corporation employing more than two thousand sweepers for collection of solid
waste. Along with them rag pickers are also engage in collection of solid waste for them (to earn money from
segregated waste to sell in scrap market). There are more than four thousand rag pickers appointed by the
municipal corporation for segregation. They collect and transport solid waste by tricycles. These rag pickers carry
door-to-door collection in municipal corporation area. Most of the household pay them Rs.10 per month which is
depending on their service and area collected solid waste finally store in the 18 different locations.

At present there is no such organizations structure for solid waste, storage, collection and segregation in the
PMC. (Rode Sanjay, 2011) The Pune Municipal Corporation has a decentralized pattern of solid waste segregation
and disposal at it sources. Sanjay Rode (2011) in his study noted that primary and secondary waste collection
overlap in Pune city. There is no clear distinction between primary and secondary collection points. There is few
primary collection points are in the forms of bins provided on the road sides. Household and other waste
generators put their solid waste at street corners and local open spaces where ever it is possible. Only in the five
areas are selected for door-to door waste collection by rag pickers from the individual households. The PMC has
provided 84 dumper placer vehicles containers with about 1.0 tonnes to 1.5 tonnes of carrying capacity each. They
are used for transport solid waste from collection point to disposal site. There are two JCB loaders meant for
loading of waste from open secondary collection points. There are 2690 bins around Pune city.

5.3 Intermediate treatment - Out of the daily generated solid waste approximately 950MT (Metric Tonnes)
reaches at landfill site at Urali-Devachi village about 20Km from Pune city. According to the Pune Municipal
Corporation’s Environmental Status Report only 45% of solid waste is segregated and 80% to 90% is collected in
the Pune city. Nearly 250MT to 300MT (Metric Tonnes) of dry waste is recycled and reused through waste
pickers.

It is estimated that 500MT (Metric Tonnes) of solid waste undergo mechanical composting at landfill site.
Methane emission from solid waste landfill is estimated to be 65,80,000 tonnes per annum (@1100MT). Pune
Municipal Corporation’s Environmental Status Report (2008), there is 1,500 units of vermicomposting units all
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over city. They daily convert 100MT (Metric Tonnes) of solid in valuable compost. There are 300 bio-compost
units are also decompose solid waste, they are own by NGOs and societies.

5.4 Final Disposal - PMC shifted its dumping ground from Kothrud to Urali-Devachi in 1999. It is located 20
kilometer away from the city. The dumping ground spread over 43 hectors at Urali-Devachi and another landfill
site of 17.5 acres is allocated at Yeolewadi. Disposal site was originally partly stone quarry and had deep
excavated areas. The unscientifically disposal is done since 2000. (Dhere A.M; et al, 2008) This creates severe
ground water infectivity is observed in the wells on the downstream slopes up to 2 kilometer away from disposal
site.(Purandare A.N., 2003; Dhere A.M., et al, 2008; Karanje S., 2009) The non implementation of the MSW Rules
2000 led to Public Interest Litigation (PIL) in Mumbai High Court against the Pune Municipal Corporation by
local resident.

From 2003 onwards PMC give landfill contract to ECO Designs India Pvt. Ltd. In this designed landfill site
issues related to closure or capping of the existing waste, outlets for landfill gas, stop formation of new lechate and
desire to develop a greenery and hockey stadium after closure of this landfill site is well narrated. (Purandare A.N.,
2003) Along with this designed landfill site composting platform will be constructed of concrete with a layer of
0.5mm HDPE liner beneath. According to the ECO Design’s report this construction strictly follows the MSW
management Rule 2000 norms. This plan is further submitted to the Mumbai High Court by the PMC to resolve
PIL. The capacity of this landfill is 79000 square meter and cost is Rs.4 crore.

In the article Purandare A.N.(2003) clarify that, after capping this landfill it could easily used to
accommodate hockey ground with couple basketball and volley ball courts with areas for a garden and jogging
track. But theses are fantasy, current status of this landfill site and disposal depot is recognized as ‘Hot-Spot of
Pollution’ in Maharashtra state in general and Pune district in particular. Every year in summer season this
disposal that to having constant fire. This fire and smoke continue for week. Till date ground water is highly
contaminate due to mixing of lechate from solid waste landfill site.

6. Special features
There are various issues of solid waste management and especially to the disposal. They are narrated below.
1) Inadequate locations are selected for placement of dust chambers within city.
2) Segregation of waste is very minimum or low, because of unawareness among citizens and too little policies
by PMC.
3) Pollution due to solid waste disposal-
(a) Air and Ground water pollution study by the Dhere A.M. et al, (2008) ascertain server ground water
contamination because of percolation of lechate from disposal depot at Uruli-Devachi to surrounding.
The average annual emission of SPM found at disposal site is 1708.3ug/m®. The average annual
emission of SO, in landfill site is 285.33 pg /m* and NOx is 234.07 ug/ms. The SPM, SO,, and NOx
concentrations are more that the Indian standard limit. The leachate samples are acidic and corrosive in
nature. The COD and BOD of tested well water sample-11l and IV are 834mg/lit; 703mg/lit and
716mg/lit; 412.16mg/lit respectively. The concentration of Sodium in well water sample-11l and 1V is
2437mg/lit and 2612mg/lit respectively. The COD, BOD and Sodium concentration in well water are
higher than limits of IS: 2291. The rag pickers, workers, vehicle drivers, nearby residential people are
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continuously affected by high dose of air pollution. It has been found that, leachate originate from solid
waste landfill contaminated ground water. Though well water in Urali-Devachi village is not safe for
drinking, outdoor bathing, neither for propagation of wild life, industrial cooling and not even suitable
for irrigation. If this MSW landfill continues, this may be create toxic bomb in future.

Another investigation by Karanje in 2009 confirms ground water contamination because of solid

waste disposal activity. This study concluded that, groundwater contamination in Urali-Devachi village
created by dumping of MSW and ground water is contaminated through lechate generated by continuous
dumping.
(b)Soil and agriculture pollution-In the book by Dhere A.M et al (2010) narrates the plastic pollution and
smoke from MSW disposal site pose harm to agriculture ecosystem at Urali-Devachi village. In this
village majority of people relies on agriculture. The plastic scattered around the disposal site threat to
their farms and crops. There are 130.1 grams of plastic found per square meter in the farm. This plastic
posing a serious kind of constraint to soil property. Salinity in the soil is observed to be more than
normal. Interview with farmers reveals magnitude of problems caused by municipal solid waste
disposal.

6. International Cooperation and Grant Aid

The Pune Municipal Corporation (PMC) has proposed a solid waste management project to ensure that organic
waste is treated and turned into manure at a site near Yeolewadi. The capacity of the project would be to treat 500
metric tonnes of solid waste per day. The project is proposed to be carried out on a build operate and transfer (BOT)
basis. Civic officials said that the municipal corporation has recently acquired 20 acres of land at Yeolewadi as part
of its plan to decentralize the process of dumping of solid waste at the Urali-Devachi garbage depot. The project will
facilitate the treatment of organic waste in an environment friendly way and the non-organic waste would be
recycled. The PMC has already begun work on two separate projects at the Urali-Devachi garbage depot. These
include disposal of 500 metric tonnes of waste by mechanical composting, and disposal of another 100 metric tonnes
by vermicomposting method. The projects are expected to be completed by June. The civic body has received a
grant of Rs. 24 crore from the central government for this purpose as the city has been identified as among the 10
airfield towns.

7. Benchmark Data of Pune Municipal Solid Waste
7.1 Solid Waste generation by source-
1) Bio-Medical Waste Generation:

A detailed inventorization of Bio-Medical Waste (BMW) has not been done for the city of Pune. However
based on the analysis of the reports available with PMC, Pune has over 565 Health Care Facilities (HCFs) roughly
amounting to 6829 beds. Owing to the absence of any data on the total quantum of waste generation, a preliminary
estimate using the accepted estimation method16 of accounting 0.375 Kg of BMW per bed has been used. Thus the
generation from these hospitals would be around 2560 kg/day. A common treatment facility for treating BMW has
been provided by the PMC. As per the details provided by the service provider, approximately only 1200 kg/day of
Bio-Medical waste is currently being treated. Other than the common treatment facility, BMW generated by two
prime hospitals amounting to 1250 beds (470kg/day) are treated at their own treatment plants. The extent of
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treatment of BMW in Pune can be shown in figure number 2. No information on the current treatment facility for
37% of BMW is available.

= Common
Treatment
Facility
Individual
Treatment

® No Information
18%
Figure No.2 Extent of Biomedical Waste Treatment in Pune.
(Source- Waste Quantification and Characterisation — Pune,2006 )
Although the percentage of type of waste is not available for Pune city. The World Health Organization’s study

estimates for average distribution of health-care wastes with respect to Pune out of the total BMW generation of
2650 kg/day are shown in figure number 3. (WHO, 1999)
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® Chemcial or
Pharmacautical

® Special

Figure No. 3 Spilt of biomedical waste in Pune city.
(Source- Waste Quantification and Characterisation — Pune,2006 )

2) Construction and Demolition Waste (C&D Waste)

With the rapid expansion and infrastructural development of the city, new construction and modification of
existing infrastructure is going to be a sure event. No extensive study has been done in order to quantify and
characterize the C&D waste in the city. However with the increasing population, job opportunities and other
infrastructural developments, the C&D waste is bound to increase in near future. (HUDCO) As per a recent report
the present generation of C&D waste including inert has been reported to be 40.6% of the total garbage generated.
A look at the past data for C&D waste quantities over the years shows an increasing trend in the past years. Also the
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look at future projections as predicted by the study indicates a steady increase in the generation over the years. This
trend of C&D generation is presented in figure number 4.
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Figure No. 4 Trend of generation of Construction and Demolition waste.
(Source- Waste Quantification and Characterisation — Pune,2006 )
The report has assumed the C&D waste quantum as a direct function of the increasing population. Although the
population is a significant driver for this waste generation, the trend may not be linear but exponential looking at
other factors such as infrastructural developments, city planning aspects.

3)Industrial Solid Waste

Industrial Hazardous Waste for the city of Pune is being managed by the MPCB regional office. A detailed
inventory of Hazardous Waste (HW) generating bodies has been prepared for the Pune region. To understand the
spread of hazardous waste generation in the city.

It can be observed from the figure that, Hadapsar ward has maximum number of industries generating
hazardous waste followed by Yerwada ward and Bibvewadi ward; where as solid hazardous waste is not generated
from Sangamwadi and Vishrambaugwada wards. The total quantum of hazardous waste generated amounts
2,78,020 tons per annum. Besides the quantified hazardous waste, about 1,980 batteries and containers are also
reported to be generated.

4) Electronic Waste (E-Waste)

Pune city has emerged as Information Technology (IT) destination in the country. As a result many IT
companies have established their offices and they are expanding. Also the large number of educational and
commercial institutions also use IT and communication equipments. Like elsewhere, with rapid development
happening in these areas, it can be expected a similar scenario for Pune. However in the absence of any reported
studies on quantification and characterisation of e-waste, no figures are available for reporting.

The MPCB has conducted inventory studies to quantify E-waste, under the project “Rapid Assessment of
E-waste in the Mumbai-Pune Region” sponsored by UNEP. (UNEP)This would be first reported data on e-waste for
Pune. As per this report the total annual E-Waste generation of the city amounts to 2,584 tonnes. The concern for
E-waste is increasing due to the hazardous contents such as Lead, Cadmium, Mercury, Hexavalent Chrome and
Plastic including PVC, Brominated Flame Retardants, Barium, Beryllium, Toners, Phosphor and Additives etc.
E-waste mainly comprises of old, end-of-life electronic appliances such as computers, laptops, TVs, DVD players,
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mobile phones, mp3 players etc.
Three categories of E-waste account for almost 90% of the generation in various Indian cities
including Pune:
e Large Household appliances: 42.1%
e Information and Communications Technology equipment: 33.9%
e  Consumer Electronics: 13.7%.
Table No.9 Solid waste in Pune Municipal Corporation.

Type of Unit Solid %
Waste(MTD)

House holds 1985.02 76.28

Theaters 17.87 0.69

Hospital 8.65 0.33

Hotel 64.32 2.47

Restaurants 435.20 16.72

Shops and 91.11 3.50

Commercial Units

Total 2602.17 100

Reference- Rode Sanjay, 2011.

Table No. 10 Forecast of solid waste(MTD)generation in Pune city

Types Year Year Year
2011-12 2021-22 2031-32
House holds 2034.83 2513.14 2783.14
Theaters 18.31 22.62 25.05
Hospitals 8.87 10.96 12.14
Hotels 66.15 83.59 9251
Restaurants 44757 565.66 625.98
Shops and 93.69 118.4 131.05
commercial
units
Total 2669.42 3314.32 3670.58

Reference — Rode Sanjay, 2011.

7.2 Composition of Solid waste in Pune city-Total 2,602.17 MT (Metric Tonnes) of solid waste is generated
every day in Pune city. It is important to understand the constituents of the solid waste in Pune city.
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Table No.11 Physical Characteristics of MSW in Indian metro cities.

Name of metro Paper Textile | Leather Plastic Metal Glass Ash fine Compostable
city earth and matter
others
Ahmadabad 6 1 - 3 - - 50 40
Bangalore 8 5 - 6 3 6 27 45
Bhopal 10 2 - 35 45
Mumbai 10 3.6 0.2 2 - 0.2 44 40
Calcutta 10 3 1 8 - 3 35 40
Coimbatore 5 - 1 - - 50 35
Delhi 6.6 4 0.6 15 2.5 1.2 515 31.78
Hyderabad 7 1.7 - 13 - - 50 40
Indore 5 2 - 1 - - 49 43
Jaipur 6 2 - 1 - 2 47 42
Kanpur 1 5 15 - - 52.5 40
Kochi 4.9 - - 11 - - 36 58
Lucknow 2 - 4 1 - 49 40
Ludhiana 3 5 - 3 - - 30 40
Madras 10 5 5 3 - - 33 44
Madurai 5 1 - 3 - - 46 45
Nagpur 45 7 1.9 1.25 0.35 1.2 53.4 304
Patna 4 5 2 6 1 2 35 45
Pune 5 - - 5 - 10 15 55
Surat 4 5 - 3 - 3 45 40
Vadodara 4 - - 7 - - 49 40
Varanasi 3 4 - 10 - - 35 48
Visakhapatnam 3 - 5 - 5 50 35
Average 5.7 35 0.8 3.9 1.9 2.1 40.3 41.8
Reference- Mufeed S et al, 2007.
Table No.12 Constituents of solid waste.
Particulars Total Solid %
waste
(MTD)
Fermentable matter 1,691.411 65
Paper 208.1736 8
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Plastic, rubber leather 182.1519

Metal 104.0868 4
Glass 156.1302

Intent materials 260.217 10
Total 2002.17 100

Ref — Rode Sanjay, 2011.

It shows that, 65% of part is Fermentable matter. It is followed by the inert materials and it is 10% of the total
solid waste. The papers comprises of the 8% of the total solid waste in city. The paper, plastic, rubber, leather,
metal and glass are 25% of the total solid waste.

® Vegetable waste
Hotels and
Restaurants

= Market area

= Commercial

= Domestic(House
holds)

Fig. No. 5 Solid waste generation by source.
(Source- Waste Quantification and Characterisation — Pune,2006 )

The information will be used for identifying the potential usage of various waste components for
decentralized treatments or recycle and reuse. Although plastics contribute to only 7% of the total waste in Pune,
the problem of disposal of plastics is grave due to their non-biodegradability and high visibility in the waste

streams.
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Fig. No. 6 Characteristics of house hold waste in Pune city.
(Source- Waste Quantification and Characterisation — Pune,2006 )
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LTI F7REEW9, Fio, EOHEEIZ INIE, 201141213, Punerfid A 114,500,000 A 23429 2%
PEFEW) §1E1,800~3,150 b ANZET HTEA S L bWbiILTW D, KA v RO B L REITIEL, Pune
MOV ERITZE LI A 5, BT R =Y RET 4 U ORI, 1A HTZY OBy &
132,500 h N2 b DIED, PunefiNOBEEEMITILFLERTIZN . £ ORELHFITH L TR, FEEMIC
DNTOMEFITNS DNH L0, WL HREDHIRSOHBUI R > 726 DT 5272, Punerfildf <
DEEZEATHOTCELRWERICEI Vo2 =— RARREICH L2 TH D, ZiE, B
FEW) 13 Puneti B ¥R{A (Pune Municipal Corporation, PMC) %3, #izk4+ ™ Urali-Devachiff (2 & 5 4555 (disposal
depot) ~EA TWD, FHAEIC LAUE, BITNTZBEIEY DI0%ITLGT~MTE, EVIL T ABTa R A
k1 (vermin-compost) °NA FHAZ L > T I, VoA A D - By I—DOFTIEIN TN D,
Kagad Kach Patra Kastakari Panchayat (KKPKP) &9 | 1993 |ZRN SNV = A A K « By I —D[H
ERod, VoA AL By I—FHEEETHLIN., TTHIBKRNOEFEEZ T TEH N TS, Lol
FEFEM DI IR F 72 T Ty STV HEN T, £ < OBRER « EFEFEDNE & T\ 5, W55 o
R7-bHix, BEEWO Z N EOBEFEFR IEZ RO THEREB 24V IR L T\ D, il BIRERIEERTIN S, A
A A A% Ak (bio-methanation) FECAHEEEFEY ZEHALEL (organic waste converter) 5534 % i L T,
Y = R - BRA LTS, L LBIE, REORDVOBEED LI L SN2, Zh
bOFEIIIRADABNTND,

F—U— R BEEY., B BEEDOWSy, ST AL AL, BB O, BRER - R,

7. 7x— (Pune) MOME

Pune %, 280 DA A—TE B OB LWHTOOEDTHD, BRAEBERICTD, v Tva hT L
EDORIM &N D A A =D &FiO—T7, R0, Wk 500m MU 7 E 3 2 I fRAPEER T & v 5 A A
— VR TV D, [T Mula-Mutha TSR OILEFIC LA > TV D, #IEEE D [7— T8
ERESILERCH D, —mIIRE LR EBICHENTEY . BIfE,. TRICIZARIHE X 723 % <
H 5415, Pachgaon, Parvati, Katraj, Sinhgad D& &M, /INFAL 72 EIERIAR S HGEE LT D (History
of Pune city) ,

ZOFER T ORHEIT, mWEERE, RVER, DWW EETH D, £ LT, FEMBZ WV LAGE
AR B BEATH D, Pune ik, 42 FEINICEBITZ ITONA AT 7 /0 V—DREWROOESE L
THIELTE7 (MCCIA, 2008), 4 H® Pune il3—KE¥(HTT TH DL & bIZ, HEOTWTHH D,
World Survey {Z K AuiE, Pune 1X TRREAT] Z % 7 O%F 30729 (Vikalpvedh, 2008), [FlTfi
O - [fET —F 2R LI LT,

# 1:Pune O « KET — ¥
Geographic location Western part of Deccan plateau
Latitude N18°3122.45"
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Longitude E73°52'32.69

Average climate

4, Summer 22°C-41°C

5. Winter 8°C-25°C

6. Rainfall 650 mm — 700 mm

Altitude 500 meter above sea level
Languages Marathi, Hindi and English (main)

1.1 Pune DA TEIEE : ISL#% O Pune DO N B HIINZZE L < BED L 91T 2.2~3.5% DHN
FhRLTND, 1981 FAZITTTNIZ 75 DX D b o 7223, 1991 FITILE 78 85 ITHE 2 72,
1995 2L 124 Ko7, WE TIE 14 OITEIX & 148 DBEEX N H D, 199749 A 11 H, #
7212 36 A AFAY Pune T BIRIRIZOFA S 4L, WEX Pune O mifE L 450.69 75 F 12 A — K L2
B

Pune (% Maharashtra 25 2 D, £ L TA > RTHSDOKRAT TH D, 2011 H L EZHHAIC
FAuE, Mo ANM1329,332,482 A, 1 ¥ A— hvdhiz 0 OFE AN MBI 16,030 A, 7223
miHLLES, > E D Pune i BIRIADOE EEHE TIX, 2006 EW_J\D 23K 300 JTITEE L7z & HEE S
NTEY, NOEEIZ LV Xa A—MrdHmb 13,200 ANZDIE D, BT 11% & D B
¥ CTh D, HOANBIZZ D 10 FERIC 56%H % 7=, ﬁxofm\u&bk Lz b, AT
BLENGN VT TR, N TOANAES SV, BRSO AIC L D8NG &
Do

Pune HXJE 0tk ~E RE L >oH D, HHLEO AN OHEINRIZHER 2.0~25%72723, J&0
FZ X TIX 44%127¢2% (HUDCO, 2008), HIMOFHER & 72> TWADITFEIC T TEEXEDIREL .,
HENH Y 7 X — D T 5, Pune TN K ORI HUBR O FEZE DM Y 02 BB EE 7 2 —230 5
HTWNB,

HELO N A OFERE U TETSHINE 2, RZEESCREIEY S B OXI5 L 70 5 Hiulik § 1
ZTCW5b,
% 2 : Pune WmHLERS (PMC BiEHR) D AOoBYEDY

Year Total Decadal Growth
Population Change Rate (%)
1951 488,419 - -
1961 606,777 118,358 24.23
1971 856,105 249,328 41.09
1981 1,203,363 347,258 40.56
1991 1,691,430 488,067 40.56
2001 2,538,473 847,043 50.08

Source-PMC, Environmental Status Report, 2008.
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%% 3 : Pune T (PMC FEEHIR) O#EAD

Year Estimated Population
growth

2011 4,500,000

2021 6,000,000

2025 6,500,000

Source-PMC, Environmental Status Report, 2008.

1.2 Pune iTDHEAEFEIHNL : EHT 7 7 av— (IT) (477 /uv— (BT) EnH%ET 2
Y RS, Pune BREDOHT-72ES | 1L LTRIEL TS, IT BT &7 ¥ —%, i3k 8 R 250 7 1 —
L — (1 7 m—1-=100,000) 75 6,500 7 = — L /L —F T Lf:o IT {2313 600 tLATZEH D |
PEFEBEH0E 200,000 A2 DIX D, Pune DFHEIE, ENSD IT DK E 2BLAHED TV S Hinjewadi
DITR—=I BB DH I 72, EHIZ, Pune TN K OVEDIZ IT-ITES FE5I#% 7% (special economic zone,
SEZ) %X LT D &V O HESR %Fa”é/bﬂ%i T\ %, Maharashtra I PNIZ1E 21 77 AT ISR RIHR 7 BE S &
D03, 95 10 A FTH Pune TN D &AL

Pune HiIX(T(X 9,500 T WEEHN A H Y | WEFEZH A TV 5D, Maharashtra M s L5 P

(Maharashutra Chambers of Commerce and Industries Association, MCCIA) OFHAIZ LU, 2 b OpE

EHNEZ GG Y — A —/3—[% 52,000 7 m— L /L E—IZETDH LN, >i< Rz niEs &
Z 100 {E RV Th D,

Pune #1381 13, 2006~ 2007 4F & 2007~2008 4E(Z > 1F T 4,000 7 10— LL E—4R ) OEEMNHA LTz,
Pune i O 1T 15,150 7 17— L L B —"T, 2005~2006 DK H L 66% 72 - 7=, Hriid 114 th%
A5 & A2 9 54 38,000 \OFHEANEEND L AL D, Pune D1 N7 Y FiiGi 46,000
NE—Ths, ZIUFEEFEED 1 ANbH2VrfEEK 50% EFEIY . Hyderabad LY & KigEIZHE <,
Bangalore O&EHTICICHN T2, F72. I 62 ZENH B L E 100,000 ADOBEZEANHNTEY
HEL 7 X —bRBREREICHIRL TWD, 20O ERMBMICTIEH D08, FAT I, &kHL, SCE,
BRIEAE, ACHPEHE L W oKt 7 X4 —DREICEEL TV 5,

3 3 : Pune #iiig®> GDP jLRH

Description Pune India
Region
GDP(Rs) 9,963.9 96,917.2 crore
crore
GDP Growth rate 15% 9%
over
Per capita froth 6% 5.5%
Population 5 million + 1,120 million
Population Growth 9% 2.2%

Source — MCCIA Report, 2008.

336



8. BEIFEMEEILH

BEIEW)E BRI 0] 1 72 20024F BEFE) & BRER R Al (Solid Waste Management and Handling Rule) (2% &3
SBUREZBEEL TS DX, Puneifi BIGATH 5, 20004121 > REUF OEREFAHRMAE  (Ministry of
Environment and Forest, MoEF) 73, B2/ 72 &8 BESEY & #E (Municipal Solid Waste Management, MSWM)
AT AT EEE Y (EERER) HRlEZEO -, HAIX, # B O 22 IE - SRl - S - T
F Oy & O T K DG G & IR T 2 72D OBEFlisx DL R & 21315 Z L icdh b, [ABANCHE
o TR BYLEHFEH S (Central Pollution Control Board, CPCB) A#% 2 &i., FHAIOEiZ T =4 Y
VI DL Lo, FMHIBERIT., B HURIZ IS T D HES BRI ORI B D Rk E A CPCB
IR T 2R EEA O, RBHNEA > RENOTXTOMG BIBERICE S D, ZlREEY O K
fEF#T BRI E S, S 62, AN BIR1KRYE (Municipal Corporation Act) Z il E L T\ 5, =&
Z 119594 i > Delhi i 7 B G {AYE, 19594F0> Uttar Pradeshiti 5 F 1A {AYE, 197640 Karnatakalh )7 iR
KIERERHITOND, 2D DOERIT, MTTEFEYORNEE LRI L > TAEUTREH R bR L
LTW%, 7=& 2i13DelhiTI320004E, 77 AF v 748 (BhE, WREKROMEM) » JEADRIEZ 7 (B P
EEHE L, BIIE, VA 7 VDT T AF v 7 RIZAN TR OB 2 & TRMBTERT 205X
TIAF v 7V ROFMAEWS U, LGN ZH 2N LT AESCERSCABIZOGICE TR EN
VT 50RO TLICHD, WHBIRERT, EHEEDEHIIMOIAY — X & TR
YP—ERALLEBEANDTH D, BRERL, HHEEWERY — XA TIIEELEZ BT 500800 L 72
DHTE, L LHEEBIBERORET, LF LWKEOFEY — 22k cEFicns, MFRIBKRT
X, x ORBEN & 5 AT B Y — BRI L Txd £ 0 218 % BTz (Siddiqui et al.,
2006; Kansal et al., 2002; MoEF, 2000; Gupta et al., 1998) ,

2.1 2000 EZBTTFEER B EERBAIR DFFA - AHRNT, FTHBEFM OUIEE - 4351 - R4 - il - T &
Oy 2495 TG AIRIRICEH S b,
A) EFE  ABRNCBWTIE, SR BRI O ERBMLE L SHRWERY |
(xxvil)  THESROTEAE] &%, BEREFRIREE T ORI OWMEW 2 & LR 7 nt 220 9,
(xxviil) 248 &1k, RS EIIERARD THEEREE | IZHEXDFEZ VD,
(xxix)  TAESREIEME) &%, BAEMIZE > THOrTReRME A\ D,
(xxx) XA FAZ AL i, MEDOTRENC L > THEM 2R L, A X U BE N, F
HAEERT DT rEAZE N,
(xxxi) TR &0k, BEEEMIEM R Z OO RSB FEFEY A E NN T Z & 209,
(xxxii) [z wRA Mb) &iE, BAEMIZE > TH#EZ T 2617 a2 209,
(xxxiii)  TEEER - MRIRBEIEW) ) &0, Ak, oL, BEREMR OMRIR THE O A& UM o3 & R Ok
RO DBEFED 22\ ),
(xxxiv)  TAL5y ) L, HIRK, HIFRAK K OBRERQOE DGR EZS T2 0 #iBEIEY O B4R
IRIAESLGY TiiEZ N D
(xxv)  TEEY S, AHRIORIREXZ VD,
(xxxvi)  THEEEMF AL | L1k, BHREMZ AT D NEITFETZ VD,
(oxxvii) [HENZ ) &S 0d, MR KR OISR O KA obR, BUIHRIT IS T4, ER kK
OfEbR, HE. FRELIZTT o WEH, IBEDRTAOPEL | 72 6 TR O R ERR B
x5 PEAR A2 U CRREF SNk N O Ellc, BEEMOBREZ N DT L5200,
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(xxxviii) MHENT IR K ) S X, BEEEMZ OMOBHAZ 3@ - THtdv, o OBHAT 25 fili
ST VR - HEWE &2 B TRIEE N,

(xxxix)  [RIWGER LE, KR HERET 205, AL ITHEEN SR ET HBROBENEE 2 1l E
FTLOIMENT 5, F7IKEOTICREKEZNET D7D T 3@ 20 9,

(x1) M5 BRIk L%, diEAA, HiBTAF. Nagar Palika, Nagar Nigam, Nagar Panchayat, &
OiEE2  (Municipal Council) ——F87E#iZ 52 (notified area committee, NAC) # DAt
BIFRIEIC S & DWW TR S - HIRRIIE 2 B Tr——Cd o T, #TEEIEY O PLEURE
BOEFLEZIT T HHBEE VD,

(xli) FERTBEIE | (i, M5 BRI BRI & 72 1R FE E IS N CTRAET 205 % - FIERFEY 4
G, WRENEE TH D LB TH D L2 MbT, EEAEREYITE /20, UEE
FDINA F AT ¢ IVEEFE & G e,

(xlii)  hEREE ) &, #HEROIE, 2hl. RE . Eil, L& O 0720 Ok
FTAETITEE L TWDHEE VD, TOM, KHIXIZIT 2 TN OF B O 7= D12,
DBk & LTS BRI DT SR b & e,

(xliii) XLy Mb) &l XLy MEKRTBERZ WS, XL v b e BEWZFEEHZ LTl
ETH/NOS R EZIFHFEROME TH - T, BEL v FEET, REML v M,
THBETBRELE D,

(xliv)  ThiT) &, BEEMAE - E3) A 7 VBRI EBRT 57 et 25209,

(xlv)  TEER L) L% B LT BEEY & Bz e R O RUEFEHI AT 2 7 r e 220 5, #
eI L FFEOLA b HILE, £ TRVWEELH D,

(xIvi)  THIFR) &1, AHEAIORIERZ V9,

(xlvii)y  To30l) Lk, #TiBEE A2 Ak, . SRR, AEREVOL 7 NV—TIZH08ET 5
TRV,

(xlviii) NGRS FIEERS) &3, MOBYREHNES, 3500 T EEEH
(Union territory) O{5YEHEE D529,

(xXlix) &) Lid, WHEEWE ., ZAHAORA BT, SOl BB OF . L ONEE O
REP < FIETRIAEL T 220 I,

(1) [ ik, BTHBEEM A AR, DOER, THORAET, Az 0B S KO
Srshi & OB AL < K5 FERNCERGE SNl AT A& E U C, & D HLED D IO HLR
~NESZ LAV,

(1) MFEER/K) &k, Hum, HIZR & OVREFNE C o 5K & OISR AET HKE NI,

(lii) IN—= v arRA M) i, IIXERAH L CESRIEREIEY 2 2 0 R A MIEHRT 2
T AZND,

B) #J7 HIGADELE
(1) T ToHITABREE, UEABEERNICB T, KRAIOBEDEmIZSE . 2of8
JEFE DU, (RE . 20, il I TR ORSGDT-o DA 7 TRBICHOSEIEEZHT D,
(2 HWHBEREEIIMHEREEFEIL, IR ILROFER T 7 7T Aalyd 570, e s
DI FEFEDIN L. « o3 His DRRALFF ] Z2 RO TONFER R L 23 ZBaITR L, 1 EXNTHEE
21T 9,
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(3 MG HEIRMEIE. BRI RREOFERA 7Y 2 — e, AHH 2 E T T2,
(4 HHFBEBERIE, #F6H 30 HETIC, EXMICE2FERBEELZRZTT D,
(a) PRI SN OFRTHBA%E R (Department of Urban Development) DK TH 5
D5, RESTHT OL A ITEMEFEFH O LY HMRICRET 5, Z0fdb 5 500y
BlE. YT 5 M IX{TECE (District Magistrate) % 72 1% FI1T % E  (Deputy
Commissioner) (ZHEH L, INOFFESEZITEZERIZE L 1 LR ET 5,

C) MBUR K O FRIEEE 51 T /) O B AE:
()  FET LM, FLEFEAIC LY EREEHEOE AR R OM L HEL, KB 248
HIOHE DBPUTIZ > T eENEEZ A 9,
(4) ETOHMXOMMKATEE £FENTEERE I, B DOEERIENICI T 2 AR OHIE D
PATICO S UM EEZ A I,

D) T RIGYVEHFRES M INOREES F2IFZERORE

(6) INOFEESFEIFZEERIT. HTFK, RBERK, S HRHKOBE R O= R A FOHEIZH
TLEEOBETFEE=F Y 7T 5, HREEL BIERLD, MECNVIZH &SN TED HBE
HEAELE G e,

(7 MOFHESEIIZESY, M BERELITHREEENOEXTICL 2 REELZHEL
To b XX, ENHA B TBEREWINL - WO TR ORI 2 52 2720, R R—¥1ri
BEtT 5, OB, FFal %2 52 HI20Ni> T, MESTHBAFR R, BT - BRGHHER, ZS¥kE /137
FEMY R, T KFESESZ OMEREDOET O RfkZBREIZAND,

8) MoOFEESFEIIEERIT, 45 HUNIZ %%H M&EOIVITE D DR, 7 b NS
BE U CEOMOSEME SR L7 BRI L 2 EE A, M BRI E 7213 hE% $a%
xtLUTHITT D,

(9) EEOHDHIFIIREMOHIM T & U, ARSI 7o RN LB L 72 D,

(10)  HRJFYEEHFESIT, EICEESHA FIAV0E - LEa—, KOE=X V) 7T
— 2 Otk & ORI T, NOFFEERMOEE SR L OF THEZIT I,

F) B ipEsE O H
() TN ELIZITNTREAE LZEHREEDIC OV T, BIRIICED DI T T A7 o A -
FNRZGE > TEHIR AT 9 .
4 HFHRENSE DT, EI3MEHEEE 28 U TR T 2 EEMINT - A5 RERR T, BRI
L OWVIZED HHARM OCEEEZR-T DO LT 5,

G) FRHEE
) INDFEESAUOEERIT, ABAIOERICE T 2 FXNIVIC L 2R EEELFR L. E4 9
H 15 A ¥ TIZ PG va BRI T 5,
(4)  HYYFYUEBREESIL. AATEEY OEICET 2FERRE L E 2 —MEEEZER L, BE
12 H 15 HE Tz, ACo#EZIRZ THRBUFICIET 5,
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H) Sty - #TEESEM OIEE, /7Rl &, L, AP K O F ofise s L < IEHENZHIZ B8\ T
F I D Y OERR P ICER S E X 72 Lk, O ABRITEE DI EEAVICLY,
KA DA ITEB TR RO Y EHMEICK L, £ OMOLGEITHXEELE (District Collector) & 7=
IFRTTBEBIC LTS 5,

K4 WMOREEY OB

Sr. Parameters Compliance criteria

No.

1. Collection of municipal | 1. Littering of municipal solid waste shall be
solid wastes prohibited in cities, towns and in urban areas notified

by the State Governments. To prohibit littering and

facilitate compliance, the following steps shall be

taken by the municipal authority, namely : -

(i) Organising  house-to-house  collection  of
municipal solid wastes through any of the
methods, like community bin collection
(central  bin), house-to-house collection,
collection on regular pre-informed timings
and scheduling by using bell ringing of
musical  vehicle  (without  exceeding
permissible noise levels);

(i) Devising collection of waste from slums and
squatter areas or localities including hotels,
restaurants, office complexes and commercial
areas;

(iii)  Wastes from slaughter houses, meat and fish
markets, fruits and vegetable markets, which
are biodegradable in nature shall be managed
to make use of such wastes;

(iv)  Bio-medical wastes and industrial wastes shall
not be mixed with municipal solid wastes and
such wastes shall follow the rules separately
specified for the purpose;

(V) Collected waste from residential and other
areas shall be transferred to community bin by
hand driven containerised carts or other small
vehicles;

(vi)  Horticultural and construction or demolition
wastes or debris shall be separately collected

and disposed off following proper norms.
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Similarly, wastes generated at dairies shall be
regulated in accordance with the State laws;
(vii)  Waste (garbage, dry leaves) shall not be burnt.;
(viii) Stray animals shall not be allowed to move
around waste storage facilities or at any other
place in the city or town and shall be managed
in accordance with the State laws.
2. The municipal authority shall notify waste collection
schedule and the likely method to be adopted for
public benefit in a city or town.
3. It shall be the responsibility of generator of wastes
to avoid littering and ensure delivery of wastes in
accordance with the collection and segregation system
to be notified by the municipal authority as per para
1(2) of this schedule.

Segregation of municipal
solid wastes

In order to encourage the citizens, municipal authority
shall organise awareness programmes for segregation
of wastes and shall promote recycling or reuse of
segregated materials. The municipal authority shall
undertake phased programme to ensure community
participation in waste segregation. For this purpose,
regular meetings at quarterly intervals shall be
arranged by the municipal authorities with
representatives of local resident welfare associations
and non-governmental organizations.

Storage of municipal solid
wastes

Municipal authorities shall establish and maintain
storage facilities in such a manner as they do not create
unhygienic and insanitary conditions around it.
Following criteria shall be taken into account while
establishing and maintaining storage facilities,
namely :-

(i) Storage facilities shall be created and
established by taking into account quantities of
waste generation in a given area and the
population densities. A storage facility shall be
so placed that it is accessible to users.

(i) Storage facilities to be set up by municipal
authorities or any other agency shall be so
designed that wastes stored are not exposed to
open atmosphere and shall be aesthetically
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acceptable and user-friendly;

(iii) Storage facilities or ‘bins’ shall have ‘easy to
operate’ design for handling, transfer and
transportation of waste Bins for storage of
bio-degradable wastes shall be painted green,
those for storage of recyclable wastes shall be
painted white and those for storage of other
wastes shall be painted black;

(iv) Manual handling of waste shall be prohibited.
If unavoidable due to constraints, manual
handling shall be carried out under proper
precaution with due care for safety of workers.

Transportation of

municipal solid wastes

Vehicles used for transportation of wastes shall be
covered. Waste should not be visible to public, nor
exposed to open environment preventing their
scattering. The following criteria shall be met,
namely : -

(i) The storage facilities set up by municipal
authorities shall be daily attended for clearing
of wastes. The bins or containers wherever
placed shall be cleaned before they start
overflowing;

(if) Transportation vehicles shall be so designed
that multiple handling of wastes, prior to final
disposal, is avoided.

Processing of municipal
solid wastes

Municipal authorities shall adopt suitable technology
or combination of such technologies to make use of
wastes so as to minimize burden on landfill. Following
criteria shall be adopted, namely : -

(iii) The biodegradable wastes shall be processed
by composting, vermicomposting, anaerobic
digestion or any other appropriate biological
processing for stabilization of wastes. It shall
be ensured that compost or any other end
product shall comply with standards as
specified in Schedule —IV;

(iv) Mixed waste containing recoverable resources
shall follow the route of recycling.
Incineration with or without energy recovery
including pelletisation can also be used for
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processing wastes in specific cases. Municipal
authority or the operator of a facility wishing
to use other state-of-the- art technologies shall
approach the Central Pollution Control Board
to get the standards laid down before applying
for grant of authorisation.

Disposal of municipal solid | Land filling shall be restricted to non-biodegradable,
wastes inert waste and other waste that are not suitable either
for recycling or for biological processing. Land filling
shall also be carried out for residues of waste
processing facilities as well as pre-processing rejects
from waste processing facilities. Land filling of mixed
waste shall be avoided unless the same is found
unsuitable for waste processing. Under unavoidable
circumstances or till installation of alternate
facilities, land filling shall be done following proper
norms. Landfill sites shall meet the specifications as

given in Schedule-I11.

1) N7 HI DR

1.

BHFE Y R OB EEHIRIC IV CTix, SN A FRE L, R A BISE, EE R O%ERFD 72010
AT M AR RIS EETEEIE. 200U BICH D, TOMOHBIZIBV T,
ZOERITEY T DT HIRIRICH D,

HNTHIOBIT, BREEFEEORGEIC S & DWTIT S, I FE 721X E R B EEE O AR B R 1%,
VB 7 RGE K OVFF AT D A 181 C BERAEAERE L SR 21T D,

NI OO FHE - BRERIT. BeEAORREREHE & OBABHGT R OB 2 Uk E L b 7o TIT D,
HINZHIOBPUT, O BEEMIN Tk 2 FIH CTE 5 X9 B TITH, HDH VT, HNHio
WZEHR Y & U CBEIEIN T M % & 5Hili 9%,

BEAF DHENTHIC & - C 5 AL, Bk 32 & DIZ 20T, ARBIERRHEH OIS HE > Tk
B 5,

RNAF AT ¢ OVEEFEWIL, BERFCCE S D 1998 4E/3A 4 AT ¢ I VEEIEY) (B ELEHR)
HANCHE - Ty U, AHEFEIEWIL, FERFUOE S L5 1989 FA EFEREY (B EEWR) #L
[ZHE-> TEHET 5,

PESTHIIE, 20~25 ERfkHE T 51 DL S &5,

HESTHE, (ML, BRARHOET . JKBR, FOSE. ENLAE. iR R OEER kR, R
B, RENEROH D EN LN & ZAICRET 5,

HINT S X IR AR T HIAT 2 AR UL RTS8 R o0 - H0R ] A EHE SR A = T,



10. HENTHI, BEIEHA G OB N LN L T AICRE T D, NN ZEHE F - i3 E A
Hi7se 20 kmPENICHALE 5 & &%, HENTHIERNIIZHENT - T, Z8Pk E 7o 13 ze WA Y fH D
M KRBE BST 5,
J) HENTHL OO S %

8. HINAHITT = R FIUTAE T, @EER7— FEREL T, AL TS 2HmZ Do
SRR RE & B D,

9. MISTHITAITEE L, EAERE L OHREYMORALYI<,

10. $ENZHIZIE, B ZE OO B RICBEI TCE D Lo, T e —FZDOMOENIEK & X
5,

11. HESZHC T, BN HICERZ SN EEYEZ T =X ) 7T L EEY MR . LR D
72D A T ¢ Ak, M OVEYeE =2 ) V ITRIEZ 1T U & T DR 2 e 45> =L

\

B —%iRT D,
12@jm’E@’ihé%ﬁ%%%%?ékb@?:%jUy?%@@@%ﬁ\%k%ﬁ‘%
DL EE 2R SRR 2 5T D

13. kAKX (TEHIUTTEEB AT ) « M OREOMESAEEZ RS T 5 72D ORI
D IHiFR 2 iR T D,

14, BRI, SO ER B ORI E O L EHEZ# LD,

K) N7 Of1AE

1. DL THREFYIT, B E REEICT A0, N a7 2 —% - CGEWEIRIZE
M9 b, By X —5HEHTERVWSZRHRIcEW L, REBEFEZRAT 5,

2. BIFE LI~ Car R A Me, BEFRILE i3 X — R H O BEEEY NN T iR A3 a% 3 &
NHETIE, BEEMITE B, FRIEEEEBOKDYIZ, JEX 10em LU Eo 15 RiEH
HeFEM £ - 1M TR D,

3. FUA—UHIMORKZYSToH, T A= HIOBRMICHNL o T, SN A EEE, JE S 40
~65 emDWGNZERME L 7 L—T 4 > 7 LI HEETE S KBS0 T 7 7 4 7' VI
WMATDDEE 2D, WU TARNSN—AE>EHT D,

4. HISTSE THORMEBWNL, BKEBRELZE/NRIZE ED DL XD REREHE T 5, EEEWIZLL
ToOEHRAER-T DO LT 5,

(d) AT, JES 60 en DR EF /TR BIENOHD AN T HEE AT L
DL L, FHEREKIT 1x10'7 cm/sec Al &%,

(e) NY T RO B JEEX 15 em®D F/KE % 7%

(f) TKE®LLiEé45m@@ﬁ@%ﬁf?ﬁ%®h%ﬁ§%i%b\Eﬁ%%
INRIZE ED B,



L) {GYBhIE « SN LoD 2 K DG Y & B T2 BUT O30 2 5%

(b) mm@%m%o@im&mm@%igwm@_&aw\%%m@%%%%?\é
DK & IR HIRRE D FE A A3k LT 5 72 8

(c) LAY D HAE R OB BIBARET A =0 VU AT L a2 @di%4 5, BEIAYIN T it
ORI, IREREEY, EIAEFWE (27 vy )L, EOAL BRI, Ny T
—. BEIh, WEHE, BRI L) ITIE R SN BRI & T A S ERNL D
Bh. T4 T —OEBITRIKR, B S 1L.5mm OFE#EEARY =F L (HDPE) ¥
FAUTVERTENEFAEOLDERT LA RNy R T ET 5, 2D
TiT, BIEBRE 1x 107 cmisec AT, JEE 90 em -8 ChE Lk 7213k B H3%) %
BT D, KEDORERD, M LELITHR RO TEOE LY 2mPl ETFIC
T 5bD LT 5,

(d) BT IS K OUNEE - UEE 2 A5 PR~ 2 BRI 2 5% T D o ALBRIE F D PRSI HIGR HIZK 28|
MERNVIZED L HEEEZFT-THD LT 5,

(e) ST DR U 72K 23K, I, W E 72 iZt A~ AT 2 D& B <

M) KEE=FY 7  HINTHIGRZRNC, YoM FAKEDOR—RF 4 o F—F ZINE L, FkD
2B LT 5 DRERITIET, iﬁifé@ﬂl SOml@i&—Fﬂ(E%ﬂi/ﬂ;ﬁE"] IE=HX VU7 LT, MK
RETIPINOFEESHE LIFZBEDPR LEEFFAREZ B THREIN T RWNE S DRI 5, 2
MHE=F Y CTITERORFH, DFVEE, T A—VHIROE AU IR TRICERT 5,
HSEHIN E 723D BN T B 22D HEY T (BRAK HEEZ &) #TKEZRIT 212h 72> TE
KEEHERLIZOBRETTT 5, TE=X U 7IChizo>TE, BWEVKO-EIZET LT OMRENE (5 %25
) Z@EMT 2,
K5 KEHGRYE DY

Sr. IS 10500:1991 Desirable limit (mg/l except
No. Parameters for pH)
1. Arsenic 0.05
2. Cadmium 0.01
3. Chromium 0.05
4, Copper 0.05
5. Cyanide 0.05
6. Lead 0.05
7. Mercury 0.001
8. Nickel -
9. Nitrate as NO; 45.0
10. pH 6.5-8.5
11. Iron 0.3
12. Total hardness (as CaCO3) 300.0
13. 250
Chlorides




14. Dissolved solids 500
15. Phenolic compounds (as CsHsOH) 0.001
16. Zinc 5.0
17. Sulphate (as SO4) 200

Source- MoEF(2000).
M) RGEE=%V 7

1 HENTHIZ IR, HAWE S AT A &I U & TN AT AEBLY AT LA RE L CERORA %
/APBRIZE 8, BNLHISAA~DO T ZADFI 2B E, Ve T —3 a9 OIS iR THEE S
LB ERET D,

2. MINTHITRAT DA X A ADREIL, B{IETR (LEL) THD 5% EBAR2NbDET D,

3. MSTHEOULSEHER & 69 H N H AL, FATFTHEREIT IS U OB, & LT, IR
HHT D, 25 CRVBA, SIA AT RBET5) . KAH ORI S v &
FEBDR, HAOHIR LIES TR AE, /Sy v THEE LTEN,

4. FSTHROZ OFIIORERAOEEE=4Y 7 L UT (% 6) ORKNIEEE KT L
a:j‘éo

K 6 RRUGRMWE DAL

Sr. Parameters Acceptable level

No.

() Sulphur dioxide 120pg/m? (24 hours)

(i) Suspended Particulate Matter 500pg/m?* (24 hours)

(iii) Methane Not to exceed 25 per cent of the

lower explosive limit (equivalent

to 650 mg/m®)

(vi) Ammonia daily average (sample | 0.4 mg/m?® (400 pug/m®)
duration 24 hrs)

(V) Carbon monoxide 1 hour average : 2 mg/ m?

8 hour average : 1mg/m®

Source- MoEF(2000).

N) SESZHOREAL : SEpk L 72 HSI IS, U OFAAARICHE » TR 2 i b 0 L 975,
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1) HiC THEE STV D B TRWEFEARY T, TIE-O0Mmb 72 IRk T 2 #H o
HDHHLOERATHE LTIV,

2) W EFETT 25 A%, BRI 30 emlh BIRE LAWK 21275, ZOSMfFIE, BT
DL SN D ETHH D,

3) MR ED TR THRAKIRORE LT L THELTE 2 E8IRT 5,

4) BHRRER/RIZE EDDT0, HEHI TR EETITO,

0) HENT HLoD BB & Z Dk D

1. PR OMNTHIE 15 FFLL BIChlc o TEBET 5, REIE=4 U > 7 /FHFEIZB WL, LIF
DEFHEED D,

() BBV DERME L AMEEHERF L, ATV, MARIEKIZ L 5IREZOMIC IV K

KBOPEET 205 <,

() ZRITHE, HENIHIRHKINEE S AT LT =42 ) 7T D,

() B> THITAREE=X Y 7 L, MIFKEEHERFT D,

(h) HEHEZFE7= 4 HIET, WL AUE S AT A Z iR - EET 5,
2.5 FEMICHOTz> THEEBEE =XV T E2ITo 2% ThiuX, PSS 2 Ao EFE# L LCTHIA
THZEEZMFFLTH LV, &9 TRWIEAIX, A KON R H KO SHT B3 HLE DAL T T
LTWDZ & AMERR LTI TRITIUIHRET L TE R 6720,

P) FBEHs a1 ORFHIMUE « BB ITALE T 2 HPHTIC OV TIE, ST 2 MOFRER E2I3RAR
DAGE T THT BIRRDSBZE Lic, Rk R BERMRA LS kAT S, M7 IG5 iRrtE
BRI ORI D720 DI TR 2 BT Do ANENEBEREY M O RIERE T L, e DY)
TR MU DB B R I HNAICRI S %, EREHUE Tl T2 2 L HIOTERICIRA D & 5728 B EGR
FITHNLITE S 7RV, FrNSREGEE LIS I W T T D,

ot

9. Pune TiDBEZEYMEH LR
Pune 7 H /A1 1950 4EDFENLLSK, B IICHAET D BEED OB, B H KL Oy %217 -
TV, Pune i HIGERDHiIZAT (civic body) 725, 1949 4E7R LA H)5 F G ARIEZ 8 U CEtE
LTWb, ¥B2MIERER (General Body) . WixZBS K O HITEETE (Municipal
Commissioner) 734 LTV %, Pune i BVRAED AL TV D PRI, 4H 3,196.12 7 n—L
E—Th5s,

A > FBURAIESE LTz 2000 480 i BEFEm & BRI BLANE, 1 > FEINO T ~ToH; B
IRIZTRAIFCIE M S5, Pune i BRI S [RAIBLANCHE > T, MR TRHERICEAET 2EFEH O
Bl « Wy 24T > T D, o TUTHTATRERD LREE D, BEEHLSHELE I EMm ST,
WE TIREITEREPRKOEZHD TV D,

PR OB ORZHUL, B - RNT AT A WNVGHEOREZA L TWD, #5135
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FEW ORI « W ZBT D o7k - AliA A LTV, 3 i1, SWACH RIS
(SWACH cooperative society) 7% Pune miPNOBEFEY DINLEE « BRIZHEF L T\ 5, SWACH I
BEFEWMINEE - Bl 7 — 2 (solid waste collection and handling team) OB ToH 5, ZiudA > K¥)
DO, BEOU A AL« By —% XD T OEREN 100% a3 2 HEHATHH, H
FIEEFEFE T, Pune TRIZEFED DM R EHRY — 2274 L T 5,

RT: BEFEWM T A—EBHORE

Parameters Significance

Waste generation Amount of solid waste
generated  signifies  the
resource utilization as well
as culture. It also reflects the
need for infrastructure
requirements

Infrastructure  availability. Collection and transport
Vehicles, sweepers, potential related to the waste
containers generation is important from

point of view of
management and resource
allocation ratio with that of
generation determine the
planning needs.

\Vermicomposting pits Signifies segregation and
management  at  source
through people involvement

9.1  EEHDLF IO, BEWEIICBIT OREERAT v S THY | BRI LENR
7o ZHO 2 FIHIZKBIT 2 HiEN E TS, Pune THHIRIATIL, 2005 47 A 1 H ) BBEEY /B~
R Rz LT, TTRIGRISERICIEZBE IS LRI ZAONREB 2R L T\, TEREE 14
XD 8 FHHDBEIY AL NN T, BEEDDINEITOEEREZ FE L T\ 5, 8 FEE XY =
TH4 N — AT L, an=— KT VATV Va—AN— i RAT L '
WALERS | JEEICd D, Gidd et al (2008)DFAAIZ JAUX, BEFM O HNIX OGN L > TEBIEH 72
E\VW), AT ATIHEEMIZBALSBESHTOEN, BTV TIHEEN OO 50% LrsslEhn
TV, —F, —HOXORWLIRE T, BEIEM ORI ZIT> TV,



0.2 BEFEYDITLEER  BEEEY OWEEMRICE L Cix, RBESKRO L 9 ICHiERREffE LT, 75
NI B W TR 2B 2 Rl LTV D,

4) TN HT 450 BT < DA H B# LT\ 5,

5) FRIY—E 22 LTE, 65 BDH % (V) bT v ZREF060%% /3—LTWb,
6) BT NVOBEFTEDZONTIE, T v 7 20 BRBEO Y AT ATEE L T 5,

FRNNEE Y — B 2 & 58 b Lo H. TTETRIRIIAFE 38 A — D= 73 300 iy &, £
WZVERT 28D a7 bR Y RGO L, ary 7R Lz TE2ERTHZ &Ik Lz,

BEIEW DI EETEMR 101, T EIRRIE Pune TN OIS HIA 6 DATICT v 72 RE L TW5, &FIUE
M CINEE LE-EEY A, Ao —F L —H—ZOMOERTFERICL > TINEDT o F~ER T,
PREFEME AT — g NGEATEHEL, 2 Ea—F5lEka R L7z LT, ®BEFEY % Uruli-Devachi
(2 & DA~ 5,

& 8 : A M ORI

Type No. of
Sr. Vehicles
No.
1 Open body truck 18
2 Tipper truck 11
3 Damper placer 33
4 Compactor 18
Vehicle
5 Tricycle][ Ghanta 356
gadi]
6 Community  bin 530
container [3.8
cubic meter]
7 Community  bin 150
container  [1.85
cubic meter]

Source- PMC, Environmental Status Report, 2008-09.

3.3 BEFEYDMFE - 157 : TN TRAE LTREIEDIT T X TIEE S, S H~E TS, £2
THEEWIIEFE S, —FIE LD XRS5, Urauli-Devachi HENZHIE, 1991 4R (251 Y
BTHI, Lk, BARETIREEMNZ ZA~ABREIND L) ThoT, RIKIEMOLEERE )
VAR 295,000MT T, BeHtiffl% 43 ~27 % — /L4 0 T % (Anagal, 2009), [FHEZEHILH H G
ANVEHEH L TWER, BEMHEERILT 7 > MIRRMORE T, BEREO 2R A ek
PEZIT > CU %, Urauli-Devachi 37 #l T mfER 43 ~27 ¥ —/L T, 9 B 16 ~7 X —/LidT
TIZH O T H AL, KAEEH STV 5 (Dhere et al., 2008), TAE S 4125 A FHEIZHHLT 5728,
Pune T E{RIRIZLL T O 7 1Y = 7 b O FEha % R E L TV % (Gidde et al., 2008),

1) HF% - EE - BE (BOT) AT XKV, 50MTD D¥ENTZ ZH DS HIGHE TOMBRE /1 % b
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DONAFTHATZ v Mg \T 5,

2) ALEEEET) BOMTD O /N— X U 77 > k& | ALEEEET) 500MTD Otz AR A M7 Z
> b,

3) MMl =—h—DaRANTT b,

10. BERANN—FF—T v

4.1 SWACH : Pune 1 H{&RIL 4 45517 5, SWACH & I [F CHEEMINEIEEZ 1T > TV 5D, SWACH (X,

ERIEEERL T =4 A b - By =5 L7Z NPO TH 5, 3% 71% 2007 4E, i&HEh & BRAA L 7= D13 2008
HFTh D, SWACH I, KKPKP 1T X % BEFEY FRINEMBEZ S Lz b D72, AiEKELYGE LT
WEWNI T A AR By R D HINEEE OFIE L | Rt iR E R L Lo WO HiF A
BIROR|E L 2RO RN D,

Kagad Kach Patra Kashtakari Panchayat (KKPKP) (%, Pune TiN®O 7 = A A | « B I —X2 Z AU
HEHEF TR A E IR TR T 2 ERFHERTH D, 199340 T = A Ak« v I — ORI
ENiz, YA A b By =3I OBE TIZRW, A7 —</b v 7 Z—ITET 5 HE 57
FHC, BAHFEE OO FERILARE/R A7 T v T E B L TiE-> TAEFHZILTTN 5D,

KKPKP (X, V= A A« B =R HIUEEE OH 3Rk HHIFIZFRO S5 Z L ITE LT,
ZOZEIFET A AL - By —OWHERIBGOER LD | FEEWEBEA~OWE L ORRE E R LT,
ZORER, VoA AL By =T RINEERIC L D EMUEED I )T T, Pune & Pimpri Chinchwad
DETTEBEP Y 0 — L OBEFEMEH 2 A RN TETWD I ERWALNIIR o7, SHTHEY =
A A By B—R T RIUEREF T, BOT-bOEECRS L . KKPKP O/ERIEEDBINT TE K
RS ER/DZENTETND

ETHET2A A « B h— 0 RUEZEER L., (SR, B 22T e, 8L 726ICH
%iﬁ% S HES, EERRSCAEMRR, WoZ ) DORWS), a2 =T 4 TORMR E A
SL. SEIXEIBIZ, SWACH %zl U= AR KL EOHES LGN Z L Lo T,

42 Janvani/Z LB T A E R « Pz 2 b Punell LS % 3 < Janvanilt, MEESSHTICE ST ST

ITBET VAR L TWAHANGOTH D, AT, FET VA REEMICRR AR/~ F v — ik L

TV Z e, Janvanild TZAEeX] Z4E LT\ 5, BIEN7-OFPuneti OKatrajiZ & 5 %X Th
%o [T WVIF0MIFLAWCA X — N LTz, RIETAVORRILITROLEEY,

1) EHPAREICR D, £ 9 RVTAR—ADHIKICH 2D L, WEMELDO ZHR0, Bx &R0
EDIRERFEE bIRH SN D,

2) BEEEM OEM 2 A N OEIKINCR D, EEEmEATNICE EBO THERSER R R D,

3)7%%#7) N D AP THM L TROIIST 5 T DG EY . WD ZEIES 5 Al
REMEDME T L. #HEmBERE O D,

4) VxA AL B —BHLERSTHAIILRS THEL 2D, &9 RAUTHE S 135578 O Bk & fefr

TE., LVMEDH HEFNTE, HRTHB T D20 L REME bR I D,

5) Hilp ZHDOFAEIL, REICE LV, —ERX LT WG, et =4 1 7Ot - i
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PRIZD72 D, ZHUZ K> CPunefi BRZIEBEFEW E LD T2 D alREE S H 5,
6) FIET/MIIHEICE L, ITEGRHEBELEZ KL, 77/ 0P —MICb E R ATRET, A2
RTE, BEICELYL., SHI1I2, IBRZ2EETLIEVWIRNTE AL L7 M2 HES (Janwani, 2011)

11. Pune O REEYEBICET 57 —4

5.1 BEREYDIEL - $EHT : Pune T BEIRIROEFEHUE NI 1T 2 BEHEWFRAEICEA L T, T 5A
FERDPNL D0 D 5, WTNOFRERIRIC S | B HNREENREICHT 28T -2 08 EEh Tnd,
B IEIRIC & 2 FRA 32 % Waste Quantification and Characterization (2006)(Z KALiE, 1 H&H 7=V OFEFEY
FAERIZ L0983 A R w7 hAZ2 Y (MT), Pune TiND 1 N7z 0 P FEFEM AT 364 7T L 72
EWVI, THBHEY 1 ANHTZY OFEFEMRARIT, KIZL-T229~504 77 L EHLOE R D5, [FH
BRERITIT, BEDORAEFHOREE G bEZEN TV D,

® Vegetable waste
Hotels and
Restaurants

m Market area

Commercial

. = Domestic(House
220 holds)

1 : Pune N DBEZEY O RATHIEI S

THIBRAXTIX, PR ¥ — LR T V2R b REBNEEFEMO 50% % Hb b, S HIZHE
T LT, BEIEMORAEEN LV DT Tilak Road, Vishrambaugwada, Bibvewadi D4 [X72 w9 2
L7,

Santosh Bhailume et al.(2009) DOFf4ri%, Pune iINDBEFEMFAET —Z 2B LT L TWD, AT
D 1 B OFEEYREARIT, 885~1,200MT ([ZDIE 5, A&t Tilak Road, Vishrambaugwada.
Bibvewadi D4 XD 1 Nd7= v BEFEYFARIL, £ 1 B H72 0K 2949, 3999, 2119, 504g TH 5,
AN A D272 DX Vishrambaugh X C, 1 A& 72V FEEEMRERIL 477g/H Th 5, 1 N7V BEFEYR A
BNV Z% 72013 Tilak road [X T, 601 g/ HIZET 5, RIEHICXIUT, iRk BEEY T4 813 4450/ N/
AT, AT dyG i BETa e O HE 4009/ N/ H % EED L5,

Gidde et al.(2008)(Z LAuiE, Pune i TiZ 1 HdH72V 1,100 A ~ U w7 b U Hi#OBEFM D FEAE L T
%o [FAEH OHERFTIE, U « 8 - A5y = X MR 60 7 1 — Lb e — TR M OVETAEHEST TR
T 2EOE AR 20~25 7 o — L L E—72 L5,

Sanjay Rode (2011) |2 & 2 At OFA TIX, Pune i 1 H & 7= 1 BEFEM R £ 81X 2,602.17 MT & 72>
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TW5,

Pune i H 7&K 1ERL ™ Strategic Environment Report (2010)i2 %, FEZEMR/EBOENH > T\ 5, [FH
WEFICLAUT, TND 1 Ad72 ) ORSTHBETEM I ARIL. 1 > FENOMTTO 5 B Tidfmd 400 gf
MNBEEWS, BE, 1 B2 ORFAERITN 1,100 A N v 7 by 22 CHBREO O, HEALHE
b=V OBEFEYREREERD L ALV IHHHEO TN Z NV Z L7, ZiEE) R ET
DREFMR DO & PHEHIES TR OEICERT L TWDL 8 TH D,

5.5 BEEYDIREEM . Y OIEEROFEIIL, FEETF—L L, EEEOX =T L —H—0D
—K Lz U THTONTWD, 7o, @R b Em I, FEEYE Y OfAMREE 25\ 5, Pune
T EVRIR T, BEEMIUED T2 2,000 NLL EOIEREEEZE > TV D, b EWWATY = A A b -
Vo h—b, MHIBER» O EFEEZ T CTHEEDILEICHT-> T\ D (FEFEMESHIILTAY T v 7Tl
T, WAEGEDL=D), THBRERDHIEREE L TEMmLTEY =4 A k- By 7 —]3 4,000 ALLEW
T, CERHICE S THEED ZIEERT 5, 10131 BREROEEERIE CRBINEEZTT> T 5, 1TE
A EDIEIT, F—EASCTHESICH 10 v E—#- T 5, [ LIZBEEWIIRKAIC, 18 BT
DIREBFNRE S D,

BUE, TRIRIERICIE, BEEMORE - IUE « RN T 722 0 L 5 7k iki%iE 1372 \(Rode Sanjay,
2011), HEHIEMTIE. BEFM ORI « Ao R AEPRTIT O LW ) b Z— & L 5> TW\Wb, Sanjay
Rode (2011)1Z JAUE, RTANTITEFEY O 1 IRIEE & 2 RIEPBEE L TWDH V5, LIRIEM R & 2
DIEEH S D B W72 K AIE e < . 1 RIUEHRIE, B, ERBICRE LI ZAHTH D,
4 E DM OBEREY AR L, EHASCHITOZEE R Y, P THLEITD EZAICEEMZEL, U=
A AR - Byl —MEx O S FRIIE L TV D kL 5 TS Th D, £ LT, TABERSY
V=T L= —ZDOMOE 84 BEEMEL TEY 1 HHZY 1.0~15 h2/ETE 5, 2N HDH
M IR S S ALV HE S F C OB ERICE DIV TS, A — T X A 7D 2 IRINEH S CREE
WaEEAZTe72d D ICB u—X—3 2 HdH 5, Pune HNAIKIZ 2,690 fH D Z AR MNHEINTWVD,

5.6 HRJAEE : B 42 RETHEEEYMO S L, BLZE 950MT 23, Pune finHH 20 knd & ZAIZHD
Urali-Devachi 57 H#1IZ3&# (X415, Pune ifi HIA{E{ERL D Environmental Status Report (& LK iviE, BEFEM D
I BABENTNDDIEHTH 45% T, 80~90%IFHN TIRE SN TS L), 250~300M T it < D
WIRBEEM N, Uz A A N« By h—Z@ U CHERL - FAH ST 5,

HEFHZ ZAuE, HESTHE TR o AR 2 ME 7 Bk R 2R 5 BEEEIE 500M T I DIE D, BEFEMHRNT
N SHEH S5 A Z 1, 4R 6,580,000 hZET S EHEES L TWS (@1,100MT), Pune i H iR
{K{ERL P Environmental Status Report (2008)(Z AuiX, TN 1,500 HATIZN— v a R A M=y k
VDb, ZHH, 1 HHY 100MT OFEFEW A, Mifld 2 3 RA MIEL TS, S 5T A
ARA R« 2=y AN 300 HETIZH Y . RIXVEFEMZSEL TND, ZAbDx=y ;M NGO X
VYT 4 DFTETH D,

5.7 BRAL : THEIRRIE 1999 4, ZAH & IEM % Kothrud 2> 5, iny s 20 kmfifiiL 7= Urali-Devachi ~F%
fix 72, Z @ Urali-Devachi #FEHIT AL 43 ~7 X — LRV HDH, HHOED, MHfE 175 =—F— D
SEHIZS Yeolewadi (24> %, BEFEHIO —EIEN D> TIERAR T o272, BOWRATINRH 5, Z DR
(724053 1%, 2000 AELISRITIHOLCUV % (Dhere et al., 2008), % DOFER, AN HicE 2 ¥ 1 A — ML
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TWAST o2 TH, KDY N7 54105 (Purandare , 2003; Dhere et al., 2008; Karanje, 2009) , 2000
FEAR T BEZE LN 23 S0 S 72 0> o T B T E RS A 3 A @55 80 HIFT C Pune T BB R &2 A0 F >
ToaEORGRFR (PIL) 2k LT,

2003 4ELISKk, T H JA1% ECO Designs India Pvt. Ltd. & ST 3E AR 2 HifE LD, Z O FE
2B L Cid, BEFOBEEMAL S ORSCF v v B 7 ML AP O, #Hi7z 7o HNLHGR H K o
Pk, BESZHIPASHR 132 ZASRHIET oA v 7 =BG 2B LW E WO HERENFELEL AT
% (Purandare , 2003), Z O FERMEWA T, 2VRA MET T v F 73— bR ENLTER, 7
Ty h7x—nlFZar s ) — T, FIZEE 0.5mm @ HDPE 7 A F— & % #%1F %, ECO Designs #-0
WA FIS LAUT, Z OGN 2000 AT REIEMRANCE © R EEZ BRI L TN D &V 9,
FEFHENLTT RO F TL A A @SRRI SN D, PIL RS 572072, Z OHNIHID ML
PREE/)ZX 79,000 -5 A— h T, BEIZ4 7 n—L A E—Th D,

Purandare (2003) OFw3CIZ LAUE, F ¥ v B 7% ORI HIZ IR v 7 =55, W< oo
Ty b= a—heANLb—R—La— SHICEREYaF T T v 7 BELNEFETED LV,
L2 LZAUFZERUT T E 700, BN HL & SRS O BRI & W 21X, Maharashtra M40k, & < (2 Pune Ht
WoFTY WEYARy RARy b Wbl TWb DR, HERICRD &, FLSETIEH 2 3K KN
gE, KK LN LA OHS, ZNETOE A, HIZHNASDR-KDIBAIZEIY, #ITFAKITEL
HBHRENTWD,

55%$§$%ﬁﬁ®%ﬁﬁwﬁﬁﬁ
FEFEM O, L ATBIZBL T, PRt X2 RS I E2MERS 5,

4) HND Z %‘%ﬁﬁ%fmﬁ@LEﬁ‘TL@J

5) BEHEM) D3RI EARBRIZ Lo FE i STV, mROEMMEVZ &, TTEBEROEE D 72

Z EEH,

6) BEHEM DI L HIHYE
(a) Dhere et al. (2008)IZ & 2 K& - #t FAVGYFHAEORE R, RA 2 Ml FARBGE B I,
Uruli-Devachi $554557 b DRKD, EZIZRZE L TWDEWTH D, Lo DFER- SPM
HEHIENIE 1,708.3ug/m®, HENZHIDAERI Y SO, HEHI &I 285.33 g /m®, NOx HEfH &% 234.07
pg/m®* TdH 5, SPM, SO,. NOX DIEEE L, A > FOEHE F[RZ LA~ T 5, SR KD
P TIVIEEMET, b &b BRI, A& LK VI E VO COD & BOD 1%
Zi 834mg/lit & 703mg/lit, 716mg/lit & 412.16mg/lit TH 5, HTFKF L TLMEND Y T A
BT, 2 2437mg/lit & 2612mgllit 72~ 7=, H7 /KD COD, BOD, Y ¥U ATV
b, 182291 @ EfR%Z B> TWb, oA X b Buh—, EEE. ElEETE, L 08
BRERIE, 22 TEBEOKRKBRICELINTNDZ LIk s, HNLHEZ HAKDOFRARIL
HNTHEDOIEYe ST HIF K TH D Z L 23> Tuvs, Urali-Devachi £ O H: P K ITER A K & L
THERAITOITAKME LTH, BABYOEIEME LT, EEMMAKM L LTHLZAETIT
R HEITICT O LTIV AR, b LIRBRSZHORB@ 2560 71X, TR I A E 2R & 7
LAHEMER B 5,
2009 -(Z Karanje stales 23T 72BIOFRAEIZ LV | BFEFEWAL M IEENC K 2 H R /KTG Y s e
SNz, A ORI LU, Urali-Devachi £ T K 7G Y3 B diBEIEY O FEIC L » TE
C2bDThHY, HRIBIEN O A U7 ST R HAK DS K2 7B R LTV D L),
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(b) +32 - BE3EI5YL : Dhere et al. (2010) OFEEIC LKL, #HBEEML DG N BRET DT
ATy 7G5 L 73 Urali-Devachi A OREARERIZEZKITLTWD E WS, [FIF T, &
RORENBEETEFEZLTTND, WHGEBICEEBOENL T TATF v 7%, HROE
GrolEc L o TEIBLE 70D, BHLLSE A A — M Vv®d720 1301g DT AF v 7 B HEDOHo T
WhH, ZOTTFAF v R, TERREICRT HRA R HIK L e o T\ D, HEOE S IREILE
HEXVEW, BROMEERY FHEORE, EHREEW DL L RIRFEA S EEZ LT
D EMHLINNT ST,

12. EEH ) L BEE S

M HIRIRIX. Yeolewadi ffTiZV CTHIEBESEY 2 WBE LIEEHZ T 5720, BEEWEHE 7 a7 b
ZEL TS, M7=/ FTiE, 1 HH7D 500 A MY v 7 M OBEFEMZIUBTE L Z LT
%, HEE% - EE - BE (BOT) FRTOEMEZIREL TV D, H#EIc LiuX BiAMI%, Urali-Devachi
EREBR A~ DRI 0 2 258k 5 atE o —B & LTI, Yeolewadi (ZHEfE 20 =—h—D+
MAEBRGLIZE WS, AT ey=r MIED, AHRFEFEY OBREIE LW HIETORBE S HEE S, 5
KEFEED T AL SN D 13972, HEBEIET T2, Urali-Devachi £S5 Ic B\ C 207 vy =
MZIEFLTWD, 500 A U v 7 b DOBEFHEHEBRA R MUt ko Ty T57ry=7 |k
L. EHIZ100 A MY w7 FraEAA—I v arRA Mel ’iof@’\ﬁ‘éftl“):nﬁ N2, m7myo
7 MEI6 AETIZRETTD2RIAATH D, AFNIEH ey =7 Mo, FREFNS 24 7 o —1L
NE—OBeE T TICEZE L TV D, [T 10 ﬁ;ﬁ&;éﬁcz%%ﬁmm}é:ot S TWbHdHi,

7. Pune HOEHEED DO F~v—0 T —F

1.3 BLERBIDBEEYFELE
5) /SA AT ¢ S VBT DI
Punefi D/ A A A5 ¢ IVEEEEY) (BMW) 22\ Tl BELWERE X Thh Ty, LasL, i
HIBERDB AT LB MEEO NI KAUX, PunemiiciIse5 T4V O EFEiE (Health Care Facilities,
HCF) 23625 Z Lo TnD, FRIKREICT 5 LB L Z6,820KICDIE D, Ziud., FEEMRERED
T —=E NN URS T2 ODBMW230.375kg & W9 | —fRIZERD DT HEFH HIEIC L W EH LT o,
?“Z)é: S OIFRBED BEFEY A Bl 3K92,560ke/ H & 72 D, mﬁ/A{ZIK‘iBMW&LLE%Jﬂ@iLE AL SRR A
BT TS, AR OF—E R T a AL bRt Shi=F— &2 . BUELBE S LTV DR A
><74jwv5%$% 1357 %21,200ke/ H1E ENT T E 720, s AP i 5 fkfj@bfb\éf\u% ZOWTIE,
TR D AT (HEH1L,2500R K 2 HET5) Tk, BAETHBMW (470ke/H) % H ATOLERfiF% TR L
TWW%, Punerfil ion)BMW@@EE#’EIZ IR L7z, BMWO 5 537% 0 BILE & Z O MLELfii sk CHLEL <
NTNDDOMNTHONTIE —H B ANFTERNST,
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= Common
Treatment
Facility
Individual
Treatment

= No Information

S 18%

—

B2 : PunefiiCIBiT 534 F AT o J /VBEFEY) DILFER

PunetfiN D BEIEY) OFEIEREISIIATFTE 2o 7-, WHOD A Tlx. Puneri ™ BMWFE 4 £:2,650
ke/ HD 9 6, ERBEIEM O L) 547 %2 K30 X 5 ITHEE L Tu\vd  (WHO, 19994) ,

26.5 79.5 26.5

a i A
397.5 “

3 : Punefid/NA F AT ¢ I VEZEY ORERIFIS (H# : WHO, 1999)

m General Health
care

Pathological and
infectious

® Sharp waste

® Chemcial or
Pharmacautical

® Special

6) dtax - fiRRpEREY) (C&DEEFEY)

Punefi TIZRIERILK E A 7 THRAFIZE b2 A5k, FTHERSCHFEA 7 7 ORB P ThND
DITMEET, TTNOCEDEFEMZ EE(L L, FEAEMIA L LD LW ) AHRAERXE A EEIh-Z &
DR, L LAAREHAEESSZOMOA 7 Z O, TV, C&DEEFEMNHE 2 %
DILRIEV 720y (HUDCO), feili DA KX, RIEVEFEIEY & 5 0 1 BIAE DO C&DFEFEW s AL Bl g,
THDORFEERDI06%E EDDLEVS, INE TCORFEICOIEHCRDFEEMET — 2 2 15 L, #N
BRZEZRLTWDIONRDLND, I HICHEMREICE2FEETHIL. SR EFIChic o TRAERNEFEITHY
MLUTNLS ERELTWD, CRDBAEBEDENNEZRLIZONKATH D,
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o C&D waste (TPD)

600 - .——‘__'__4——0——0
400

200

0 T T 1
2000 2005 2010 2015

B4 : BEEk - SRR ORERDE X
S ETIX, CRDEEMIHAERELZ, AOEMO—RBEMEE X TWD, HEMICANDITBEZEY A
HERFERTIEIH DN, 47 F0%, #FtRR o7 7 7 ¥ —%E 25 L, ZOHRT KRB
TIE e < HBEEEE LV WL H 5,

T)PEXEFEFEN)
Puneti D EEA EFEFW L. MPCBHI7E#5HT (MPCB regional office) 2EHLL T\ 5, HINDOHE
I DI ERYLR 2R T 5720, Punetid A EFEIEY (HW) FAHEOFEMRMAENThN T,
Bz R 5L, AEREMERETLIHENOLIEAZ VO X HadapsarX T, K\ T YerwadalX
Bibvewadi[X & 72 > T\ 5, iUkt L, SangamwadilX & Vishrambaugwada X CIIH FEFEIEMITHA L T
W2, HERIEM ORI, ERI278,020 M NIDIED, ERALFHDOAEFREIMDIEH, #1,980
HONy TV —=LarTFERELTHDLEVWIMERH D,

8) TEFHEIEY (EFEEEW)

mmmiIW®W%5&LTA%LT%kO%@%%\§<®Wﬁ¥ﬁﬁﬁK%ﬁ%%%\Lﬂ%%
RLO2d D, 61T, IT - BIEHRMZ LN T 2 ZERECREERR b 28D 5, oI R L [
%@v%Uﬁﬁ\mmmf%%ﬁ?é:kﬁ%ﬁénéoLWLE%%%@%@%@K%?%%E%%
B—g)7anizd, FIHTE 28E08 720,

MPCBIZ. UNEP=E# D [Rapid Assessment of E-waste in the Mumbai-Pune Region] 712> =7 Db &
E%$%®E%m%ﬁ%£ﬁbk(wmmozﬂﬁ Punei® E BEFEMIC BT AT — X 151272 %
7259, AMEEICLIVUE, TTOFERBREBEEMIEAR1$2,584 b NZDIEDH A, EFEED~OBENE
F0Voo0H D, ﬁfa\ BRI T KER, Nz PVCEIZLD ETHT T AT v 7, RANER
ﬁ NU?A NYVTLA M HMWE, RIIREOEESEMR L0612, EFEFEMDONR

. FHmEKZZIBROBESHLTHY, arEa—H, /=Y ary, TLE, DVDFL—F

#Eﬂ? G, mMp3F L —Y = ERHIT LD,

Punet, & T A > ROKERT Tlid, IROIMED EFEFED N, REFEEMHRAERDI%ITL 2 5D D,

o KRWFTE : 421%

o [HW-WET YV /0T —HEEE : 33.9%

o {HEEB M : 13.7%
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% 9 : Pune TH BIAEEIZI 1T B BEIEY

Type of Unit Solid %
Waste(MT/day)
House holds 1985.02 76.28
Theaters 17.87 0.69
Hospital 8.65 0.33
Hotel 64.32 2.47
Restaurants 435.20 16.72
Shops and 91.11 3.50
Commercial Units
Total 2602.17 100
Reference- Rode Sanjay(2011)
% 10 : Pune N O THBEFEYHRAE (MT/H)
Types Year Year Year
2011-12 2021-22 2031-32
House holds 2034.83 2513.14 2783.14
Theaters 18.31 22.62 25.05
Hospitals 8.87 10.96 12.14
Hotels 66.15 83.59 92.51
Restaurants 44757 565.66 625.98
Shops  and 93.69 118.4 131.05
commercial
units
Total 2669.42 3314.32 3670.58

Reference — Rode Sanjay (2011)

7.4 Pune HTAIDEFEY DGR : Pune THN TIXfEH. &5f 2,602.17 MT OEEMREAEL TVDH, Z0D

I OWNRZ LR T 5 Z ENRUTH S,

& 11 : A ¥ FOXREHOFHBEIEY OWER Rk

Name of metro Paper Textile | Leather Plastic Metal Glass Ash fine Compostable
city earth and matter
others
Ahmadabad 1 - 3 - - 50 40
Bangalore 5 - 6 3 27 45
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Bhopal 10 5 2 2 - 1 35 45
Mumbai 10 3.6 0.2 2 - 0.2 44 40
Calcutta 10 3 1 8 - 3 35 40
Coimbatore 5 9 - 1 - - 50 35
Delhi 6.6 4 0.6 15 2.5 1.2 51.5 31.78
Hyderabad 7 1.7 - 1.3 - - 50 40
Indore 5 2 - 1 - - 49 43
Jaipur 6 2 - 1 - 2 47 42
Kanpur 1 5 1.5 - - 52.5 40
Kochi 4.9 - - 11 - - 36 58
Lucknow 2 - 4 1 - 49 40
Ludhiana 3 5 - 3 - - 30 40
Madras 10 5 5 3 - - 33 44
Madurai 5 1 - 3 - - 46 45
Nagpur 4.5 7 19 1.25 0.35 1.2 53.4 304
Patna 4 5 2 6 1 2 35 45
Pune 5 - - 5 - 10 15 55
Surat 4 5 - 3 - 3 45 40
Vadodara 4 - - 7 - - 49 40
Varanasi 3 4 - 10 - - 35 48
Visakhapatnam 3 - 5 - 5 50 35
Average 5.7 3.5 0.8 3.9 1.9 2.1 40.3 41.8
K12 : BREM DK
Particulars Total Solid %
waste
(MT/day)

Fermentable matter 1691.411 65

Paper 208.1736 8

Plastic, rubber leather 182.1519

Metal 104.0868 4

Glass 156.1302

Intent materials 260.217 10

Total 2,002.17 100

Ref — Rode Sanjay(2011)
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ERROFIZIIE, D 65%IXRBEMENE TH D, RO TELWDNRNEEDE T, 2FEEDD 10%
b, HEBEIXITNOEFEEDD 8% %255, M, 77 AF v, Th, R &F, V7 A%
G sn L, REEMD 25%IET D,

® Vegetable waste
Hotels and
Restaurants

= Market area

® Commercial

= Domestic(House
holds)

X5 : BEFEYORLEIR

LT OF — X%, KFEOBEZEY Loy % 77 BAL LSS E TR LA HIC E b 2 et 2 5 7201
FMEENDZ A, TTAF v ZITTHNOERFEEDD 1% % 5D HIT/ERWN, TTAF v
WTESRARETH D Z L, BEYOFTNOF TIEFEICHIL DI Lnb, 7T AF v 7 O RIBEILEA]
TH D,

® Paper
= Plastic
= Metal
m Glass

m Miscellaneous
70% _
Biodegrdable

6 : Pune i OFRE Z HDFEH|
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RN 777 aB@BF v &I HORTREEDEERDOBIR & RE

| 2
Bt —ox Yy —TFF %

H g

N TTTv a2 THLT v X T HE_ U BB efEiEl T c. pHLED
P CTh D, NAIFELAHEMLTHBY, BUETITAR 500 T AL AHNTND, ZTHOD
AERIT 1,200 /AT, ZRBHDH H 900 b ATHN I 3 LR A Mgk TULEL ST
BY. 200 bAFEPRIE WERI ., 100 b AIRERFEIN T D EHEESNL TN D

UX Ty NUFEICLD ZHO—RINEFTTHOR NG TCLMMTbTE 6T, &
OHEHIT AT R AEZE I O ZHha v TF R D HERGICHREST LI HIT/RD, 20
L0 TH T FITHRIZIEN 1,400 # T 5, ZHO ZRINEITK 70 7O 4 DI
KOEMEZHNTTF v & T UMM ToTEY, ZALIEED 1 4720 0 MY v 7K
I3 225 [BITH 5, INEE S 72 FEFHEY) 1L, Anandabazar #3711 ([f4 8ha) & Arefia Nagar
HESZH (S 6.5ha) T SILTWDHN, BE DS CT—HAE L S TV D
bOD, WTFNbA—T U H T ThHD, HiEIEL30~40 FFEFEH SN TEY . 61
L AT TETH D8 HEENTHA~OKEFENADBOFETRHE SN TND,
%%i%ﬁ%k:&%%%éﬂk@jﬁf%é Fo, THO—ERITaRA N (HEE
kh) Sl THIEIEN TR Y (5~10 k> /H). 100kg O Z 75 1) 25kg D AEEAS il -
RGeS TN D, T X T THOREFYAERITIERT GERIERZ PO Lz —RIE &
TWIEOEE) LB (AR OEEE B, o R A N RGE RO H N O B BE)
ML E 72> TITOTE Y | 2011 FEDOIEREO PREIZ, OB THEE 91 B2 7%t
LC 17,000 73571, HEHFEROTRIZ1IEX HTHY, BEEMLIIR D TRITTHTORTHE
BHOIBUTTHD, N 7772 al2id 3R ITFRDEGR, A, EE, BUH - LSRN
ZHE STV D D, BEFEY O MBLRATOE - AUy S0 JEUESE | BESEN) OO T IFALEE &
BUE LTERIT R, Ty 2T liogplb, b o6 BAEGETCEE B O IE Ik
THEMZY YL L2 72 R E 3, IUE SN % OBEFEY OE BRI ET 5 sl 13T
b,

10. #HTEEMEHRICETIER

NRUTTTaDEBEEINAET LT v X AVEX, Ty A BORLHT v 7 2
Wi, X HAEICEEe h )7 U —)I| (Karnaphuli River) O] O < (L@ 5, N7
TTVa KOWETHY . R, =y by =7, BEEH, Va2— MROZEOHR
BHEROFORL . B LRI, K. M. AT AL ibbE, 2 N2 oA LT,
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NUTTT Y a ORI ED 90% % B Y #> T
5o Flo. NUTTTFT L aDTED ONNERET D
P LEOHLETT T 5, FEEEITITEMN v 7|
ARG, ek - BUGH, W, BA b, WEE (b
%\ﬁﬁ%L\@% Ya— MINT, wEHEIEEEN
T CIRBEM O MR IRBI; & L CHER I H 4
K&ofw%%%%®%¢MJ%9$@#%%iot
VWb TEY, EERTTHHEDKE RMIET, K
BOEEENEMEEZRANTHRELTEBY, 7 BE-1 W C o B KB
)7z 4 FORMEREREE RO ME R ST g, | Gl
IR ST A2 7 v 7L LCoAISNTEY,
NUTTT v 2 DI G ED 80%IMAADBEMIZ L 5 &bl T 5,

F o B TEXOFNITA >V R, SV or~—CDEBENRENY, Svr~—LDOEEEHM
HIZIL T 77v:ﬁi£¥%i&0)%y§7 T EHEND D (REtR A7 7 Rl
1,230m), KUEITEVTE A— 2R L, FHRAEKIRIZ 30C (4 A~5 AR HE),
ﬁﬁ%ﬁ%ﬁwzﬂ:U2H~2H#W%%wxiﬁwﬁﬁﬁm%ﬁzﬁmmmﬁ%éo%
v 2 A OMEAL 168.07km2 T, 41 DX (ward) THE S LTV 5, AAIE 2,579,107
A (2008 iF) THLH DT, NAEEIL 15,351 ANkm? & 72 5™,

11. #ETEEMEEOERIE

g
AP g G

Rangpu.r

[(.‘hiuagong City Arca[

INDIA

il : CIA World Factbook (https://www.cia.gov/)
(). A. K. Majumder, Md.E.Hossain, Md. N. Islam
(2007):Urban Environmental Quality Mapping: A
Perception Study onChittagonMetropolitanCity,
KathmanduUniversity Journalof Science,
Engineering and Technology, Vol.I, No.IV (f5) .

** http://en.v M-1 FvZIUoHNEBEREORTF v Z I 1 wards 594 X # (Metro)
EEHIZAA
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B A 7 U T OREEZK Y IAATEOFEEYERICEET 2 EEARBOR, HHA
WA, B - RYEE IR R T B0 THhHN, BEIEMEIICRHE L2 IEHIE R,
L L, BEEMR421E (Environmental Conservation Act) & O O H] (Environmental
Conservation Rules) TiX, #ii ZA O #IZ X BREE#E AL E (Environmental
Clearance Certificate) ORISRV E L INTWD, 7ok, I OERBER2ET 2010 £
WET SN0, AROFEIZIARHTS 5,

1l NTITTUallBITABEEYEICET 2 ERBOR, EE, BRI B - IR
FEH 2A bV TN R
BUKR (Policy) | National Renewable Energy Policy 2008 BEZEM 1> D D INA T H AEPER
TV — RV X—DEENHE
EINTWD,
Draft National Urban Policy 2006 CDM RV A 27 U 73 5ish
IhTnb,
National Agriculture Policy 1999 BUFIZEFICH L Ta R A b
A FEAEE O T H 2 e,
National Policy for Water and Sanitation 1998 VA7 U TREHRBEIEY
MHDALRA NRANA F T A
EEERIEET 272D DFREZ
RELDHZ &,
Urban Management Policy Statement 1998 AN — 2D REALOHELE,
KR AT L TOREEYUESE D
Y- AZRET L L R
A (Act) Bangladesh Environmental Conservation | 2010 ECA (1995) OkiEThi (2010
Act 2010 F£10 A5 A),
Fertilizer Act 2006 2 RA NOHERE, =R AR
FAEDORE,
Bangladesh Environmental Conservation | 1995 BEFEM) DALBRILHE DR S,
Act (ECA)
#H] (Rule) Biomedical Waste Management Rules 2008 =R BEFEY O o BIPEH . UX
4 - ik, PR - 5y
Lead Acid Battery Recycling and | 2006 ShE RO EI & FEFI
Management Rules
Draft National Solid Waste Management | 2005 3R DAL,
Handling Rules
Bangladesh Environmental Conservation | 1997 TN PEZEFEFEY DAL RE 2 17
Rules (ECR) =
Bl % | National 3R  Strategy for Waste | 2010 3R ERAE A~ — R —
(Strategy) Management
National CDM Strategy 2005 BesE & 7 #—C» CDM HF¥#
DHELE,
Poverty Reduction Strategy paper (PRSP) | 2005 FAEPRSR, VA7 07
FRIH. o,
National Sanitation Strategy 2005 2010 £ F TIZ 100% DA /K

EEMT DT OICEREI, U
YA 7 )7 e mERERET
2o

ffNational 3R Strategy for waste Management, Ministry of Environment and Forest X ¥ —#e& 28,
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17 ® Ft M | Solid Waste Management Action Plan for | 2005 4R(reduce, reuse, recycle,

( Action | Eight Secondary Towns in Bangladesh recover)FANIZ K3 < ATEhEHE
plan) National Environmental Management | 1995 3R B LTV D,
Action Plan (NEMAP)
Z DAt Circular to Promote Compost by the | 2008 o VR A OF T,

Ministry of Agriculture on 23 April 2008

Private Sector Housing Development | 2005 FHRTHBERE IR A R
Guideline INA FHAEPED T D A —
ARWRT D EEIRS,

Private Sector Infrastructure Guideline 2004 BRI ML~ R & A DR
=, FEEDLHEITRB®RE DK
A,

=, FuZAUMRSHETIE, B 7T RICEEYEHICBE L TEUTO L S ISk s
TW5d,
BTk THOBRE, INHE, 4% (Removal, collection and disposal of refuse)
(—) TERETONE, ARMERFT, B85, YKk, 2 L THIRAE O TORY S T THAET
5 T HhuEERE - WEE L CHIEICAS T 5 T2 OB B 23T 5,
() HNOZ OO YL IO S EFEITTOBR LEFBO T T2 5 O#YC TR A
T 5 ZHDBREBRENH D,
(Z) MEAEF A R ERZDOMOE Y 2 ZHAR A BEIERGITNICRE L, £DZ L ZNRT
JEFIL, B THIOFTAEERLHAEILA O OB LHICERE T2 A2 A eV
R THFHFET D,
() HRERCTHOBEEDO T TRE - INESNTZRTOZTHLPTHNEH LI A e D
HRNCEFE SN ZHTTHOFAEM L 725,

DRGNS G372 X512 T HERESC RIS TRAET D A O &IN5 D,
Z LT, 2SOt THRAT 5 ZAHOERITEYS LMo AHE S AE 1N H
EEATHILITD, EYXEHOEES AL, HiR L Zhzmniit Ly
A PECRIHRIIRET L ENROLNATND, £LT, —HFZX FERIHHIC
BRESNTZZHTHOFAY L 25 Z EBPHRREN TV D, LML ESNZZHO (£
DED) AGFITEET DR IR,

12. PBREYEHIEHBHEEORNR

F o X AHEFICIEIER 7 HEPH 0, BEDEHRFEXILE R (Conservancy
Department) & 7% (Engineering Department) MFTEEd 5, HiglL. JokEKIER
RN F DN DIEFLEA - (REEFITHED LM TH 575, BUETILRIBIEADBEE
WEBEGZH O P E o T D, Ty T ioREe, ERFEICMA, o
WEELHEBEREKE L R>TWVD, 207D, 4lwards (T 11 OY — IS, &Y
— VBB REEDEE SN TV D, BREOBEZILHE N 766 A, AREVN—Z0

#t The Chittagon City Corporation Ordinance, 1988 (Ordinance No. XXXV of 1988)
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/N— F A ~<—7 1,088 ADEEF 1,854 N Th 5888,

—Ji, AT FRF A N, ZH OIS E RN O AR E O i S A O B -
I EATE S D Z L2 D, FAINEICIT B, Mk, BRIEN D DA, BFEIEME
HFEIIHBEEN L L 2D, ZTHOHEHECABEEN Y % | BEIEWE B O EHEH DYk
& - B OBEEMENE E 5T, EHRFEICE O DHATROEEIRCE DJLFROMLENEN K
XL o TS, YRED DEMFTIXTITEREEROBEMERZIE L TRV ., EERIX
ZO—IZEE 72\, EHlEDOTU—7 g v 7R AR A Mgk OFEE - E BT EAE A
fToTWD, F &3 OMMEHEZ X-2 127”7,

i
[
ml TR
ey
[ [ [ | | [ |
N ey =t Prf ki B HE
o IUAEE SN H EAK o HE (1A
(=g o HE (2A)
o U—Jvav/ o { VAT H
o TIURA MEFR — (26 \)
oV — VER
(11 A)

o IHIMIERAE

B2 v 4 o O TECL & BT B

2011 EDOF v X TUTHORTE IOLELX D 5 b, RO TFEIL 7,000 HZ H BT
BLD 0.8%55) . MM OTHEIZ 1EZ I THHN, THUE - ik, =R A Mgk D E
SN M DB AR D FHEONRITARHA TS 5,

13. RE/t (REZEZF) ORNR

THO—RIEIZRBEENS AL TNWDEN, I —HOHIKICR O TWD, EREEHE
W DIE L AL 32 NGO 8B A LGSO TV DA, AL J7 I BEAFHENT oD — #7155 B
HONLTT 22T ObDT, SITHRERNES . RE(LSNICFELITRES 200,
fim. Fv & AUTOREFEMERFELZOREITITLE A LEALTHRNENZ D,

14. BREYWEHOBR L MER

§$http://www.ccc.orgbd (727t AH : 201149 H)
1 X2 1=491.024 (2011 45 10 A)
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5. 1 ZHOHHLER

BUE, Fy XA HTIEEBER 1,200 b D THRREAELTWS LHEFFSA TS, Zh
(X, HZHI = AR R MiiaR (BIR) (ZRIRE T D THUNE RO R L T O E RS FREE &)
DHERT S D THRAERI 900 kP HIC, BlidHfERt L7 EIRIFIN R & A iE&RIER 300 b
VIR SE LA LN ETH A, —J. 2005 MEMEEDT —2 & LT S hOIsl BN
1,548.09 hY /A E WS WY & D, ZiUE, THRAHEAL 0.48kg/ A/ HSSIZ 2005
FEOEBFHEANZNT, SOICHEO ZABRRITIVEOZAERL Y b 46% LFT2 &
RE L TRDIZAFEM ZHAERNOROIZ 1 ALY D THBAERETH D,

L ZAHT, Fu X A RITITEEN% L2 EPZ @M TX) 283 » b 508, AL
T D TG - RREENMTI LA ETH D, ZD72d, EPZ )5 DFEERDOBEREY O
RARITHD THR, BELRESN TV, HIE, EPZ S8 Sh b By TRER
ZVDIEEPZHNORELL A T UMb SN2 BAFEFEMA 30 M /HTHD (3 %
AT EPZ D5 b, HRICHLDIE2 T TH D),

HEARMICZREREEAONIEESNaryTTHoWEa 7 ) — MUZ X hE T
352 Lo TnAN, BIEZHEY Tho THKR EICZTABETLNTZD, TTOH.L
ERUANTIFZE SN ZARETOND Z EnEW, B EICETHNE ZATZ OO
THEHIZZ ) —F =l Lo TEED LN, 2T THICEAINTY, K EICHEA E
Foi, WEHEICEDEINERFOZ &I D, TEEKEOBRIH 5 Kb 6 KD I A
Z— kL. ZOMOEKE TIEFH 1 DOETORICITbN D, DR, HifA v AR
IR = VBB L DT =y 7 biThiv s, BUE, TRICK L LI AOHEH %+
% 4B BB AR 8 FFE TOMICAT S Ko ICEmsE LS L LTWnD,

VA ANy I —FIZXDAMPDOIENEREZEDBRIGRD o TRWZ LbhHh, av
TR ZHBEELT D 7 —ANZ, U XUy N L D —IRINEIT TN O —E T T
DIVTWDN, FERIZIZETIZIAD, TN 18 #ANCERNR O & LiAZ o I =
MR 2 BT AR H B, VX NI LD DA TR E KO NGO R0 RH¥E
FIZL > TUTh TV, RIFZEEIC X 5 —RIEE CTIL, | A1 80~40 # /A .

FURAT S S 10 # B/H OB % Tih-> T\ 5, BIE, HiRNICITH 80 o> (#k4d) =
YT E 1,350 D a7 ) — FE AR E L 400 GOV XU NRNURBDL (DB,
HETAE DU %2 % 313200 &),

HHZ ORI L THERF L ZAERIE, WAETIEIVDW LG b LIRS SO T, b b TRO SN EI
—RICREDICRIH SN D EWbiL T D,

i Waste Data Base of Bangladesh, Waste Concern, 2009.
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Solid Waste Management in Colombo City, Sri Lanka: Current Practices,
Challenges and Opportunities

Dickella Gamaralalage Jagath Premakumara
Policy Researcher
Institute for Global Environmental Strategies (IGES)
Kitakyushu Urban Centre
International Village Centre, 2F
1-1-1, Hirano, Yahata Higashiku
Kitakyushu, 805-0062, Japan
Tel: 81-93-681-1563, Fax: 81-93-681-1564
E-mail: premakumara@iges.or.ip, premakumaraé9@gmail.com

The concentration of economic activities and infrastructure facilities in Colombo represents an extreme case of
urban primacy within the national context. It is the largest city and the commercial capital of Sri Lanka with a
population of 642,000, living in an area of 37.3 sg. km. Solid waste generation in the city is about 700 tons per day
and management of solid waste has become a challenge over a decade. Urban areas are often littered and the current
practice of the open dumping of solid waste in the low-lying areas has created serious environmental, public health
and aesthetic damage. The focus of this study therefore is to evaluate the solid waste management in Colombo based
on the field experiences and published information. According to this study, CMC has taken a number of attempts to
deal with the problem, such as house-to-house collection, waste separation and recycling, composting of organic
waste, raising awareness and partnership building. However, due to lack of public responsiveness and awareness,
not having an integrated and strategic approach, appropriate institutional understanding, technical, managerial and
ideological issues, the success of these sustainable solid waste management practices are limited and not expanded
beyond the pilot project phase.

Keywords: integrated solid waste management, recycling, composting, open dumping, public-private partnership
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1. Profile of Colombo City

1.1. The Historical Development of Colombo

Colombo is the largest city and commercial fme s JFomnZesa

capital of Sri Lanka. Until 1980, it was the ::I_m‘ T By
administrative capital of the country as well. eI M, N e
Colombo is a port city located on the Western “EELI B Yl
Coast of Sri Lanka and represents an extreme e 4 g s
case of an international trade-dependent SRR

economy in Asia. Beginning as a small seaport S, 5R_' LANKA O e
that was used by Chinese, Arab and Persian ,_‘“:_,_-i,': % I'.....u, —
traders as early as the fifth century AD, its cblrﬂ:‘;’; M ‘ PrTE=
natural harbour attracted a succession of . e :i;

colonial powers, including the Portuguese q e “."F,;:;._:' g

—b ST )

(from 1505 to 1656), the Dutch (from 1656 to s s amx
1796), and the British (from 1796 to 1948).
The British, who occupied the entire country in

indidn  Dopan

Figure 1 : Location of Colombo

Source: Google.map

1815, has established the legal and regulatory
system for the self-government of the city of
Colombo. The Colombo Municipal Council (CMC) was established in 1866 under the Colombo Municipal
Council Ordinance of 1865 together with the municipalities of Galle and Kandy [1].

In developing the city, these colonial rulers seem to have paid great attention to the port and port related activities
to support their trade and administration functions. They focused on building a canal network and a rail and road
network connecting Colombo with the hinterland to ensure transportation of commodities from the countryside to
the port. The development of city activities therefore seems to have been mainly concentrated in the area around
the port (presently known as Pettah and Fort areas) and towards the northern highland area Mattakkuliya where
low-income housing and warehouses are located. The eastern flood plain remained under developed while the
southern area and coastal belt of the city attracted the middle and high-income dwellers [2]. Since 1948, when the
country gained its independence from the British, the local political leaders ruled the city.

1.2. Colombo in the Present Day

The city of Colombo is bounded by the Kelani River to the North, the Indian Ocean to the West, the municipalities
of Dehiwal-Mt.Lavania to the South and Kotte and Kolonnawa to the East. According to the First Census Report
in 1871, the population of the city was about 98,847 and the physical size of the city was 24.5 sq. km [3]. The
present administrative area of the city has increased up to 37.3 sg. km. adjoining surrounding areas from time to
time and the current city population is 642,000, which is more than double that of the next biggest cities of Kandy,
Matara and Jaffna [4]. The city of Colombo, unlike many of its Asian counterparts has a remarkably low level of
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population growth as less than 1%. Increasing land
prices, scarcity of buildable lands within the city
limit and generally low level of rural-urban

migration may have been the cause of slow

=l
population growth [5] [6]. However, these statistics \.1_ { .
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do not provide any indication of the magnitude of
the floating population, which is estimated to be
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approximately 400,000 [7]. This large floating
population poses a major strain on the resources and
services of the city.

Colombo occupies a key place in the national
economy. About 90% of the country’s import and
export trade is based in Colombo Metropolitan Area
(CMA) which is consisted of Colombo, Gampha
and Kalutara Districts and its contribution to the
total Gross Domestic Product (GDP) is 44%. In

addition to that more than 60% of the financial Figure 1: Development Trends in Colombo Metropolitan Area

transactions taken place in Colombo. The city’s >°urce: UDA. 1998

economic structure is dominated by the service

sector (27.6%), manufacturing, especially the textile industry (24.3%) and trade and tourism (20.2%) [8]. Like
many developing cities in Asia, the informal sector economy is played an important role in the city. It is estimated
that one third of the people in the city, mostly those from under-served settlements (slums and shanties) find their
livelihoods from informal sector activities [9].

Colombo’s primacy within the national context and its modernisation is further accelerated by the end of the civil
war in the country that had been underway during the last 30 years between the Government of Sri Lanka and the
Liberation Tigers of Tamil Eelam (LTTE). The government is now making a very ambitious development plan for
the city aiming to transform Colombo into a world-class city, globally recognized as a thriving, dynamic and
attractive regional hub in Asia. According to the Secretary of Defence, Colombo will be the centrepiece of 21st
Century Sri Lanka [10]. To make this vision a reality, the Government also intends to further develop Colombo by
creating new city space along with the Colombo South Harbour Development project. The plans are being drawn
to create a new city area nearly 400 acres on land reclaimed from the sea with all necessary infrastructure, public
facilities and services. It will promote recreational activities and tourism including open parks, water features, a
sea front promenade, a marina, an open-air theatre, and even an underwater recreational facility and also dedicated
for commercial and tourist developments as well as high quality residential facilities.  This shows that the most
of the future urban growth would also be from within the Colombo City.
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Table 1: Basic Fact Sheet of Colombo

General Data

Country

Sri Lanka

Province

Western Province

Local Authority Status

Municipal Council

Location The Western Coast of Sri Lanka, bounded by the
Kelani River to the north, the Indian Ocean to the
west, the municipalities of Dehiwala-Mt. Lavania to
the south and Kotte and Kolonnawa to the east

Description Very flat, low lying coastal city

Total Land Extent

3,731 hectares (37.31 sg. km)

Number of Administrative Districts 06

Number of Municipal Wards 47
Socioeconomic Data (as of 2001)

Residential Population 642,000

Daily Floating Population 400,000
Average Population Density 172 person/p/ha
Annual Population Growth Rate 0.09

Number of Households 160,964
Average Family Size 4.2

Population by Ethnicity

Sinahalese — 41.9%, Sri Lankan Tamil — 28.9%,
Indian Tamil — 1.9%, Sri Lankan Moors — 23.3%,
Brughers — 0.8%, Malays — 1.7%, Sri Lankan
Chetty — 0.1%, Bharatha — 0.1, and Others — 1.4%

Population by Religious

Buddhist — 35.8%, Hindu — 22.1%, Islam — 27.4%,
Roman Catholic — 11.9%, Other Christian — 2.4%,
and Others — 0.4%

Housing Units (as of 2010)

Total Housing Units

119,161

Permanent Dwellings

77,358 (65%)

Slums and Others

41,803 (35%)

Number of Under Served Settlements 1501

Infrastructure Services (as of 2010)

Road Network 480 km

Sewerage Network 250 km (coverage of 80% of the city)
Garbage Collection 700 tons per day

Municipal Council Data (as of 2010)

Total Approved Carder 12,121

Available Man Power 7,153
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Total Income SLR 6.7 billion
Total Expenditure SLR 6.7 billion
Source: Compiled by Premakumara, 2011 based on the data available in the City Profile: Colombo (1999) and the

Budget Report of Colombo Municipal council (2010).
Note: USD 1 =SLR 109

2. Institutional and Regulatory System of the Solid Waste Management in Sri Lanka
2.1. The Local Government System in Sri Lanka

Sri Lanka is a unitary democratic republic with three levels of governments, such as central, provincial and local.
The head of state as well as central government is the President who is directly elected to serve a six-year term.
The President appoints the Prime Minister, who is the leader of the majority party in the parliament and acts as a
deputy. By consulting the Prime Minister, the President is responsible for the appointment of the Cabinet from the
225 members who are elected to the parliament under the modified system of proportional representation to serve
a six-year term. The President exercises the executive powers, while the legislative power is rest with the

parliament.

Under the Indo-Sri Lankan Accord of July 1987, the country underwent decentralisation of its government
structure with the 13" Amendment to the Constitution and the promulgation of the Provincial Council Act No.42.
As a result, nine provinces, which for administrative purposes are divided into 25 districts and 335 divisional
secretaries, were established as the second-tier administrative body. The Article 154 has identified subjects and
functions in the purview of central and provincial governments in three scheduled lists, such as those of the central
government (reserved list), those of the provincial government (provincial list) and powers concurrent among
central and provincial governments. The central government can set national policies on all subjects and functions
and has the power to approve legislation on the concurrent list of subject areas that have been listed as provincial
subjects in the scheduled list. Though this power sharing initiative was undertaken as a measure to give greater
autonomy and resources to the provincial level and enhance democratic participation by citizen in the process of
governance, the Provincial Councils have never functioned effectively. The Provincial Councils are directly elected
for five-year term. The leader of the council’s majority party serves as the Province’s Chief Minister. Each province
has a Governor appointed by the President and responsible for executing policies of the Provincial Councils on
devolved subjects, through the Board of Provincial Ministers headed by the Chief Minster [11][12].

The third-tier administrative system represented the local governments, such as 18 Municipal Councils (represent
cities and larger towns with a population over 30,000), 42 Urban Councils (covering smaller towns with a population
range from 10,000 to 30,000) and 270 Pradeshiya Sabhas (including less urbanise and rural areas) [12]. The local
government has a long history in the country, extending to the period of Sinhalese kings dating back to the fourth
century. The oldest chronicle of Sri Lanka, Mahawansa (sixth century) mentions that local administration was
carried out by the Nagara Guttika (city Mayor). The village level organizations called Gam Sabhas functioned
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under village leaders who enjoyed powers to administer local affairs and also perform judicial functions such as
dealing with petty offences and reconciling disputes [11]. It can be seen that the local government at present day is
an expanded version of such responsibilities, operating under the democratic system of governance. The current
local authorities (LAs) are enshrined in 13" Amendment of the Constitution and vested their powers under the
existing laws, such as the Municipal Council Ordinance 1947, the Urban Council Ordinance 1939 and the
Pradeshiya Sabhas Act (No15) 1988. The LAs are responsible for collection of taxes, property rates, user fees, rents
and grants and provision of public services and the social welfare to the citizens.

2.2. The National Regulatory Framework for Solid Waste Management

The Seminar on Environmental Protection and Management organised by the then Ministry of Local Government,
Housing and Construction in association with the United Nations Environmental Programme (UNEP) and the Sri
Lanka Foundation Institute in 1978 was an important benchmark in the evolution of environmental policies and
strategies in Sri Lanka. It was then identified and largely discussed the importance of the national agency to the
formulation of policies and programmes for the appropriate coordination of all matters concerning the
environmental [13]. As a result, the National Environmental Act was enacted in 1980 as the basic law on the
environment in the country stating that ‘the state shall protect, preserve, and improve the environment for the
benefit of the citizen” [14] and the Ministry of was established as a central agency to formulate national policies
and programmes on the environment.

There are several national policies, strategies, regulations and guidelines formulated by the Ministry of
Environment for solid waste management in Sri Lanka. The National Policy for Solid Waste Management was
developed in 2007 to ensure integrated, economically feasible and environmentally sound solid waste management
practices at national, provincial and local levels. It specifies the polluter pays principle and emphasises the need to
reduce consumption and maximise resource recovery through the proper management of municipal solid waste.
The policy further stresses on the active participation of different stakeholders in all aspects of solid waste
management [15].

Another national policy applicable for the solid waste management is the National Policy and Strategy for Cleaner
Production. This policy was established in 2004 aiming to incorporate the cleaner production concept and
practices into all development sectors of the country. It specified that waste generation should be reduced at source
assisting in reducing the amount of solid waste that have to be managed by the LAs. It covers major economic
sectors in the country such as health, agriculture, fisheries and tourism and developed sectoral policies in
collaboration with the relevant Ministries [16].

Further, Sri Lanka has involved in the implementation of the Basel Convention on the Trans-boundary Movement
of Hazardous Waste and its disposal. As a signatory to the Basel Convention, the national definition of hazardous
waste was established and restricts the import of hazardous waste for final disposal and recovery as well as
restricts the transit of hazardous waste. However, no restrictions are placed on the export of hazardous waste for
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final disposal and recovery [17]. In order to streamline and enhance the effectiveness of the regulatory mechanism
for hazardous waste management, the regulations with respect to hazardous waste was gazetted in 1996 and these
regulations were further amended in 2008 to facilitate the easy identification of waste types and characteristics
[18].

In addition, the National Strategy for Solid Waste Management was established in 2002. The strategy emphasises
the importance of waste reduction, reuse, recycling and final disposal in an environmentally sound manner and
highlights planning, organization, financial, legal and engineering aspects involving interdisciplinary relationships.
As Figure 3 shows, it covers area of waste avoidance/reduction, reuse, recycling, composting, energy recovery
through biogas utilization, environmentally friendly disposal (sanitary land filling and incineration), capacity
building, research and development, institutional strengthening, and developing financial mechanisms [19].

2.3. The National Institutional Framework for Solid Waste Management

At the national level, the Ministry of Environment is the policy planning agency for solid waste management. It is
responsible in the development of the national policy, strategies and actions, allocation of resources and fund
through the national budget, and providing technical expertise on solid waste management. Under the section 12
of the National Environmental Act of 1980, the Central Environmental Authority (CEA) was established by the
Ministry of Environment and Natural Resources in 1981with the objective of integrating environmental
considerations in the development process of the country.
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The CEA was given wider regulatory powers and responsible for giving advice to the Minster on national
environmental policies, coordination of all regulatory activities relating to the discharge of waste and pollutants
into the environment, require all local authorities to comply with recommendations relating to the unauthorised
and/or untreated discharge of waste and the storage, transport and disposal of any material that is hazardous to
health and environment, and provide information and education to the public regarding the protection and
improvement of the environment. Further, the section 23 of the National Environmental Act prohibits any person
from depositing waste that will cause pollution except with an Environmental Protection Licence (EPL) obtained
from the CEA and also required development projects in Sri Lanka to obtain an environmental clearance after
going through either an Initial Environmental Examination (IEE) or an Environmental Impact Assessment (EIA)
[20].

A several other institutions and supportive programmes are also established at the national and provincial level for
giving sufficient incentives in the form of financial and technical assistance to the LAs to develop and implement
solid waste management strategies in a more sustainable manner. For examples, the National Solid Waste
Management Support Centre (NSWMSC) was established by the Ministry of Local Governments and Provincial
Councils with the technical assistant of the Japan International Cooperative Agency (JICA) in 2007 aiming to
improve the technical capacity of LAs in handling municipal solid waste in line with the National Solid Waste
Management Strategy. It has established the provincial solid waste management committees in Sabaragauwa,
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Central and Northern Provincial Councils and assists them in preparing provincial solid waste management action
plans. Further, the NSWMSC assists LAs in making solid waste management action plans at city level, project
support for encouraging public participation in home composting, bell collection, school recycling programme,
public and private partnership, low cost night soil treatment facility, training for provincial council and local
authority staff, collection, analysis and sharing of information related to solid waste management and coordinate
donor funded external resources in solid waste management in the country. A several manuals and technical
guidelines have been prepared for the benefits of LAs in order to facilitate the proper management of solid waste
[21].

The Western Provincial Council has passed a Statute No. 9 of 1999 and established the Solid Waste Management
Authority for the province aiming to address the trans-boundary and common problems of the LAs in the province
and gives them technical and financial solutions. It has involved in implementing provisions of the statute,
introduction of waste management regulations for municipal solid waste, hazardous waste, clinical and infections
wastes, implementation of guidelines with the local authorities and private sector involved in waste management
activities, dissemination of technical know-how and best practices among the local authorities, maintain a waste
management data base and reporting system, promotion of 3R activities, and coordination of the external funded
projects in solid waste management in the province [22].

The Pilisaru Programme of the CEA is one of the key national initiatives, which provides both technical and
financial assistance to the LAs in planning and implementation of solid waste management programmes. It was
established in 2008 with the financial provisions about SLR 6 billion from the annual national budget allocation
and the revenues generated by imposing the Green Tax which was introduced at the 2008 budget speech. The
Pilisaru Programme is aimed to call proposals regarding disposal of solid waste by LAs, evaluation of project
proposals, establishment of waste collecting centres, technical support, institutional strengthening and capacity
building needs of special emphasis on LAs will be addressed to promote waste management practices,
arrangements will be made for devising and adopting instruments to encourage or enforce prevention and
reduction of waste, establish proper recycle mechanism and collection network for metal, plastic or glass,
cardboard and paper recycle and reuses of the above waste, establishment of compost plants at LAs, construction
of low cost sanitary landfills for the LAs for disposing residual waste, promoting home composting and
monitoring and taking legal action for LAs that do not carry out proper solid waste management [23].

2.4. The Legal Framework for Solid Waste Management at the Local Government Level

The legal framework required for solid waste management at the local government level is provided under the
Local Government Ordinances. According to the sections 129, 130 and 131 of the Municipal Council Ordinance,
sections 118, 119 and 120 of the Urban Council Ordinance and sections 93 and 94 of the Pradeshiya Sabha Act, it
is the duty of the LAs to provide the following services related to solid waste management, such as properly
sweeping and cleaning of the streets, including the footways and collection and removal of all street refuse, due
removal at proper periods of all house refuse and due cleansing and emptying at proper periods of all latrines and
cesspits, and proper disposal of all street refuse, house refuse and night-soils. Further, all refuse collected by the
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LAs shall be the property of the council and it has the full power to sell or dispose of such matters in
environmental sensitive manner. The LAs have the power to make by-laws necessary for the control and
regulation of industrial waste and to impose a penalty for the disposal of such materials. The acts also states that
LAs are required to clean the streets collect waste from all residents living in the administrative area and need to
establish proper infrastructure in place to dispose of solid waste in an environmental friendly manner.

In addition, the following regulations and legal provisions enhanced the powers of LAs in implementing solid
waste management functions. For example, the Nuisance Ordinance provides for the better preservation of public
health and the suppression of nuisances. According to the section 12 of this ordinance, throwing dirt and refuse
from any house on to roads or into drains amounts to an offence. The Section 56(a) of the Police Ordinance states
that it shall be a duty of a police officer to use his best endeavours and ability to prevent all public nuisances. The
Section 63 deals specifically with the duties of a Police Officer in relation to obstructions and nuisances on roads,
emphasising that any person who litters or dispose of garbage into public thoroughfares shall be liable for a fine or
imprisonment and that any police officer may take such a person into custody without a warrant [24]. Further, Sri
Lanka Standard for Compost from Municipal Solid Waste and Agricultural Waste was authorised in 2003 (SLSI
1246) as the national requirement for compost produced using municipal solid waste and agricultural waste. It is
aimed to promote the composting of solid waste with minimum impacts on the environment and specified the
nutrient requirement as well as the physical properties and stated that the compost should not contain any
materials hazardous to plant, animal or human health.

3. Implementing Organisation of Solid Waste Management in Colombo City

3.1. The Administration

The administration of the CMC as it relates to the members elected representing the municipal wards is carried out
through the standing committees as per the Municipal Ordinance. According to the Ordinance, the Municipal
Council shall at its first general meeting in each year elect by ballot from among the councillors a standing
committee on finance and other standing committees as it considers necessary for a particular year. There are
about 15 standing committees exist in Colombo, such as, Standing Committee on Finance, Standing Committee on
Establishment and Human Resources Development, Standing committee on Law and General Subjects, Standing
Committee on Markets, Standing Committee on Housing and Town Improvement, Standing Committee on
Municipal Works, Standing Committee on Traffic, Highways and Transportation, Standing Committee on
Planning and Development, Standing Committee on Solid and Hazardous Waste Management, Standing
Committee on Resource Management and Eliminate of Waste, Standing Committee on Recreational and Sports,
Standing Committee on Environmental Protection and Management, Standing Committee on Poverty Alleviation,
Social Welfare and Pensions, Standing Committee on Community Development and Social Cultural Integration,
and Standing Committee on Health and Sanitation.

The policy and strategic decisions taken by the standing committees are implemented through 15 functional
departments, such as Secretary Department, Treasurer Department, Assessor Department, Legal Department,
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Training and Development Department, Procurement Department, Public Health Department, Health Curative
Department, Indigenous Medicine Department, Veterinary Department, Engineering Department, Fire Service
Department, Public Library Department, Playground and Recreational Department, and Public Assistance
Department. These functional departments are headed by the Municipal Commissioner, who is the chief executive
officer of the council and appointed by the Local Government Service Commission (See Figure 4).

1. Municipal Treasurer’s Dept.

Mayor and the Council

— 2. Municipal Secretary’s Dept.

—{ 3. Municipal Engineer’s Dept.
Deputy Mayor Standing
— 4. Municipal Veterinary Dept.
Committees
| 5. Public Health Dept.
Municipal ___| 6. Health Curative Dept.
Commissioner

—1 7. Indigenous Medicine Dept.

— 8. Public Library Dept.
3 Deputy Institutional
Municipal DevelopmentTeam — 9- Public Assistance Dept.
Commissioners |

10. Legal Dept.

— 11. Sports & Recreational Dept.

12. Training & Development

— 1 13. Municipal Assessor’s Dept.

14. Central Procurement Dept.

—— 15. Fire Service Dept.

Figure 3: Organisational Structure of the CMC

Source: CMC, 2010

steering committee consisting of the Mayor, Deputy Mayor, Municipal Commissioner, Deputy Municipal
Commissioners, Municipal Treasury and the Municipal Secretary, meets weekly to take strategic decisions relating
to operation, management and review of the council activities of the collective management structure. Further, the
above officers along with the Head of Departments meet the Mayor every month to find solutions for the various
inter-departmental and management issues.
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In general, the subject of solid waste management is the responsibility of the Public Health Department under the
supervision of the Medical Officer of Health (MOH) or Chief Public Health Inspector (CPHI) of the LAs in Sri
Lanka. However, the solid waste management functions in CMC are operated under the Municipal Engineer’s
Department. This department is headed by the Deputy Municipal Commissioner (Engineering Services). The
Engineer’s Department has several functional divisions, such as traffic, design and road safety, projects, city
planning, drainage, works, solid waste management, municipal workshop and development. The solid waste
management division is headed by the Director Engineering (Solid Waste Management). There are two
Superintending Engineers in this division to assist the Director in solid waste collection and disposal and also in
research and development. It is focused on the collection, safe transportation to the disposal site, and proper

disposal of solid waste generated within the city limit.

Based on a council decisions made in 1979, the CMC has decentralized some of its departmental functions to the
district office level to respond efficiently to the citizens requests at immediately at local level. At present, there are
six municipal district offices operating in the city, which are called D1, D2A, D2B, D3, D4 and D5 covering all
the 47 municipal wards. The solid waste management is one of the important municipal functions that
decentralised to the district level. There is a District Engineer (Solid Waste Management) in each municipal
district to carry out its functions through a hierarchy of subordinate officials who included inspectors/ supervisors,
technical officers/ overseas, and the skilled and unskilled labour force. Each municipal district is further divided
into several municipal wards and each ward has a sub depot with two supervisors who handle the collection and
transportation in their respective wards. In addition, a sweeping and brushing the roads and pavements, removal of
weeds, cleaning of roadside drains, collection of debris and tree cuttings, and removing unauthorised banners and

posters are also responsibilities of these sub depots [25].

3.2. Financial Management

The Table 2 shows an analysis of the municipal revenue sources and revealed that CMC obtains its annual revenue
from ten major categories of income sources for the provision of services and other amenities to the citizens. The

total revenue of the council for 2010 was SLR 6.7 billion.

According to the pattern of revenue of the CMC indicated that the property rates are the single most important
revenue sources, which had generated revenue accounts 42% of the total budget. In addition, the central
government’s loans, foreign grants, and salary reimbursement as well capital receipts account for another 46% of
the total figure. These two items of revenue, therefore, constitute a major portion of the total revenue of the

council.

When looking at the revenue of the solid waste management division, it has total revenue of SLR five million,
which is less than 1% of the total revenue of the municipality. The revenue of the solid waste management
division included, recoverable charges (76%), rents from quarters (1%) and interest from the staff loan schemes

(23%). The CMC does not collect any user charges for solid waste collection, while it is included in the municipal
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rates. However, a nominal charge is levied from commercial and industrial premises based on an arbitrary
measurement of volume of waste generated. It is specified that an establishment which generate waste about 112
litre size containers is charged SLR 100 per month and it is called as trade refuse fee.

Table 2: The Municipal Revenue for the Year 2010, CMC

Revenue Source Total Revenue of the CMC | Total Revenue of the Solid Waste
(SLR) Management Division of the CMC
(SLR)
Rates and Taxes 2,812,271,200 0
Licences 8,550,500 0
Permits and Regulatory 70,020,000 0
Facilities 103,635,500 0
Recoverable Charges 182,850,500 4,041,00
Rents 249,374,800 47,000
Sales 65,211,000 0
Interest 129,170,000 1,211,000
Government Grants, Foreign Aids 1,942,897,500 0
and Reimbursement
Capital Receipts 1,206,000,000 0
Total 6,769,981,000 5,299,000

Source: CMC, 2010

According to Table 3, the total expenditure of the council for the year 2010 was SLR 6.7 billion. Out of the total
expenditure of the CMC, about 80% of its total expenditure allocated for the revenue expenditure items to utilize
for day-to-day routine works. Only 20% of the total budget allocate for capital expenditure. The employees
expenditure accounts for 44% of the total expenditure indicates the single most highest expenditure item of the
CMC respectively establishments, supplies, capital assets and infrastructure outlay.

Table 3: The Pattern of Recurrent and Capital Expenditure of the CMC for the year 2010

Expenditure Item Total Expenditure of the CMC | Total Expenditure in the Solid

(SLR) waste Management Division of

the CMC (SLR)

Employees 2,959,949,000 284,278,000
Supplies 718,992,000 83,915,000
Establishments 946,055,000 762,768,000
Current Finance Charges 63,950,000 0
Grants and Contributions 206,969,000 35,000
Capital Assets Maintenance 488,215,000 39,365,000
Capital Finance Cost 18,180,000 0

387



Capital Outlay 754,521,000 54,046,000
Infrastructure Outlay 611,650,000 0
Total 6,768,481,000 1,224,407,000
Source: CMC, 2010

It was also identified that the total expenditure allocated for the solid waste management division in 2010 was
SLR 1.2 billion which was 18% of the total expenditure of the municipality. This annual budget was second largest
expenditure allocation after the road development and rehabilitation (22%) in 2010. In CMC, with the largest fleet
of mechanised vehicles and labourers, the solid waste management cost per a tonne can be calculated as SLR
4,792.

4. Overview of Solid Waste Management in Colombo City

4.1. Amount of Solid Waste Generated and Collected

In Colombo, there is no reliable and accurate data on the amount of solid waste generation and collection. The
officials of the solid waste management division pointed that they have calculated household, commercial,
institutional and industrial waste together and about 700 tons of solid waste is generated daily in the city of
Colombo. According to the solid waste study done by the Ministry of Forestry and Environment (1999), the daily
waste generation in Sri Lanka was about 6,400 tons, of which 11% generated from within Colombo City. The
Table 4 identified that solid waste generation in CMC is more than thrice the amount of waste generated in some
other municipal councils in Colombo Urban Area.

Table 4: Amount of Waste Generation per day in Municipalities in Colombo Urban Area

Municipal Council Population (2001) Amount of waste generated per
day (tons)
Colombo 642,000 700
Dehiwala/ Mt. Lavania 209,787 272
Moratuwa 177,190 150
Kotte 115,826 125
Negombo 121,933 110
Gampha 9,438 20

Source: Jayaratne, 2009

As Table 5 shows the national figures reveals that the average per-capita/day waste generation was 0.65-0.85 kg in
Municipal Councils, 0.45-0.65 kg in Urban Councils and 0.20-0.45 kg in Pradeshiya Sabhas in 1998. [26]
According to the city officials, the per-capita/day waste generation in Colombo City is 0.85 kg, which is the
highest level per capita waste generation in the country.
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The daily waste collection in Sri Lanka is approximately 2,900 tons, of which 59% comes from Western Province,
including the CMC. This figures show that less than 50% of the solid waste generated each day gets collected by
the LAs in Sri Lanka. It was identified that only eight LAs in the country have a capability to collect municipal
waste in excess of 50 tons per day [24]. In that sense, CMC with a collection capacity of 700 tons per day, leads
the rest by far.

Table 5: Per Capita Waste Generation and Collection Rates in Local Authorities in Sri Lanka

Local Authority Total Nos. in Sri Lanka | Per Capita Waste | Per Capita Waste
Generation (kg/per day) Collection (kg/per

day)
Municipal Councils 12 0.65-0.85 0.69
Urban Councils 37 0.45-0.65 0.34
Pradeshiya Sabhas 255 0.20-0.45 0.13

Source: Ministry of Forest and Environment, 1999

The officials interviewed for the purpose have stated that most of the industries located in the city are related to
processing and packaging of export and import goods such as food, textile etc. The waste generated in these
industries is collected together with other municipal waste. It was also revealed that the medical waste generated at
the large state and private hospitals, clinics and nursing homes within the city is collected and disposed together
with other waste without following the acceptable treatment standards. According to the municipal officials, there
are seven government hospitals, 24 private hospitals and nursing homes and 61 municipal dispensaries and
maternity homes located in the city and consists of clinical waste which includes, human tissues, sharps, pathology
and laboratory waste, pharmaceutical waste, disposable equipments and containers that have been in contact with
body fluids, special treatment waste and low level radioactive waste. Although reliable data is not available for
industrial and medical waste generated in Colombo, city officials estimated a total waste generation of 5 tons per
day.

4.2. Solid waste composition and quantification

The Table 6 shows the composition of Colombo City’s solid waste and the percentages of the components by
weight in comparatively with some other municipalities. It revealed that the bulk of waste (83%) is organic
materials from vegetable markets and households. About 16% of the waste is recyclable and most of them are
paper (7%). Further, the specific density of the solid waste in Colombo City is 300-350 kg/metric tonnes according
to the tests carried out by the CMC in 1991. Due to the very high components of organic materials in the
municipal waste, the moisture content of the waste is also high as 55% - 65%. The calorific value is varied from
600 kcal/kg to 1,200 kcal/kg [14].
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Table 6: Composition of Solid waste in selected cities in Sri Lanka

Local Authority | Waste Component (%)
Organic Paper Plastic Metal Glass Other

Colombo MC 83 7 6 2 1 1
Matale MC 84 8 4 1 1 2
Jaffna MC 79 11 2 1 1 6
Moratuwa MC 90 5 3 1 1 1
Kandy MC 82 7 5 1 1 4
National Figures | 81 6 6 3 2 2

Source: Compiled by Premakumara, 2011 based on the data available in Premachandra, 2006; Bandara and
Hettiarachchi, 2010; Sevanatha, 2010

4.3. Solid waste collection and transportation

The waste collection and transportation has become a
widely discussed issue in the subject of the solid waste
management in the city of Colombo during recent past
among the public, local politicians, media and
academic groups. The accumulation of a large volume
of waste and its haphazard disposal along the

roadsides and other public places have led to a serious
problems such as crude dumping, environmental ﬁ.r 4

pollution, water contamination, and increase in epidemic  Figure 4: Uncollected waste can be popularly seen on roadside

of Colombo Source: Premakumara, IGES

» ™=~

diseases.

Dengue and other mosquito-borne diseases have
become a major health problem in Colombo,
especially during the bi-annual monsoon periods in
April-June and September-November due to the
improper collection and disposal of solid waste. It
was recorded gradual increase in the record of
dengue cases since 1999 and approximately 5,000
to 6,000 persons in each year. According to the
officials of the Public Health Department, the CMC
spends more than SLR 5.4 million in material and ~ Figure6: A road sweeping by a woman labourer in Town Hall
another SLR 17.5 million for wages and recurrent ~ Source: Premakumara, IGES

expenditure annually for mosquito controlling,
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though this budget is seriously inadequate. [27]

In 1987, CMC setup the solid waste management division, as a separate division under the engineering department
considering the level of importance accorded to the solid waste collection and disposal problem. The newly
established division had only 31 compactor trucks and a few tractors for collection of waste within entire city area.
The solid waste collection system was therefore based on the following manner. First, the labourers of the solid
waste management division collected waste from the household and institutions by using the hand carts and piled
it up at temporary collection points at the roadside edge. Later, trucks and tractors collected them from the
temporary collection points and transported to the dumpsite. There were about 1,250 temporary collection points
in the city and these locations were very unpleasant and unhygienic.

As a solution, CMC started to keep wheelie bins, large metal containers of one cubic meter capacity, at the
temporary collection points and they are facilitated mechanical loading. Though, this attempt helped a certain
extent to keep the street clean, it was not fully free of problems. The city officials identified the following
challenges with the system, such as, the larger transient population, who make use of city services started to dump
their waste into the bins, drug addicts in the city cut the wheels off the bins to sell the metal for looking some extra
money for buying drugs, the bins caught sudden fires due to the dumping of charcoal used in ironing cloths by
small scale laundries in the city, the bins suffered corrosion and natural deterioration, thus more and more were
taken out of use due to unaffordable cost for replacement and the bins became a traffic problem because they
obstructed city traffic and numerous accidents were caused by vehicles running into the bins at night.

In 1997, the central government assistance
enabled the acquisition of 90 new compactor
trucks and establishment of a mechanical
workshop in a grant from the Japanese
Government. As a result, CMC started the
house to house collection at predetermined
times and collection routes. In addition,
CMC took a municipal decision in 1998 to
privatise waste collection and transportation
in some parts of the city.

The privatisation of waste collection and

transportation was started from the Figure7: Residents put their waste next to the abandoned metal

municipal ward of Fort. which is the containers at the secondary point in Narahenpita area.

business centre of the city, through the S°urce: Premakumara, IGES

competitive tendering. Since there were

some visible improvements in the general cleanliness, the council decided to expand the privatisation to other
areas. As a result, the waste collection and transportation in half of the city area was contracted to two private

companies. These contracts are given for four year-term. Contractors have to hire a minimum number of vehicles
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from the CMC as stipulated in the contract document. After finished the contract term, the tender were again
called for technical and financial bids. The technical proposals were evaluated first and followed by the
negotiation of financial proposals. The contacts included waste collection, sweeping and brushing the roads and
pavements, removing weeds, maintaining verges, removal of tree cuttings, removal of building debris, and
removal of all unauthorised decorations, including banners, cut-outs, strings and posters. The contractors are paid
monthly after deducting charges for hiring municipal vehicles and any fines for work not done. The contract work
is supervised and monitored by the council staff [14].

At present, the responsibility of waste collection and transportation in the areas of municipal districts of D1, D2A
and D5 and the street sweeping works in the entire city is contracted to the private sector. The waste collection and
transportation in the balance three municipal districts (D2B, D3 and D4) is managed by the direct municipal
council labour. The waste collection is done by both private sector and municipal direct-labour three times a week
in the residential areas and daily in other places. There are three methods of collection is practiced in the city, such
as house to house collection, curb-side collection and communal collection. Compared with other LAs in Sri
Lanka, Colombo has got a bigger vehicular strength and labour force for the waste collection and transportation. It
has used about 106 compactor trucks, 14 tipper trucks, 24 tractors, 12 multiloaders, 5 wheel loaders, 4 propaganda
vehicles, 4 poster-removal machines and Over 300 handcarts [14].

According to the Table 7, about 738 workforces are recruited in the solid waste management division, out of 7,153
total workforces of the CMC. In addition, another 1,437 workforces are employed by the private contractors for
waste collection and transportation. Among total of workforces, 2,004 (92%) represented by the drivers and
labourers who are directly involved in waste collection and transportation, while the balance 8% are managerial
level staff. In relation to the amount of waste collected, it was found that the CMC has 4 persons per ton of waste.

Table 7: Summary of Workforces in the Colombo Municipal Council in 2010

Service Category | Approved Cadre | Total Workforce in | Total Workforce in | Total
the CMC the solid waste | Workforce
management employed by
division of the CMC | the Private
Sector
Senior Managers 35 33 4 0
Middle Managers 295 178 6 6
Technical or 1,995 1,249 40 69
Middle Level
Clerical 1,305 644 29 13
Drivers and 8,491 5,015 655 1,349
Labourers
Casual 0 34 4 0
Total 12,121 7,153 738 1,437

Source: Compiled by Premakumara, 2011 based on the data available in CMC, 2010 and Abesuriya, 2007
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The city officials remarked that all its efforts to improve the waste collection services in the city so far, was seem
to be worked in high and middle-income areas. But solid waste management continued to be a problem in the
under-served settlements. It was recorded that there are more than 1,500 under-served settlements in Colombo City,
housing about 51% of the total residential population [29]. During the colonial period, larger private ventures
established their own low cost housing for workers. These deteriorated with time and became slums especially
after they were divested from their former owners through a ceiling on property ownership. During the World War
Il when Colombo suffered a significant airborne attack, part of the city was razed to create firebreaks. In
subsequent years, shanties catering to an increased population of the urban poor filled in these gaps [27].

Most of these under-served settlements are located on marginal lands, marshy lands, lands that are prone to
flooding and within railway as well as road reservations. One of the major problems in these settlements is disease
caused by poor sanitary conditions. About 56% of households rely on common water taps and on average there are
40-100 households per tap. About 67% of households either share or do not have access to toilets. In most
under-served settlements (more than 70%), paved roads and improved storm and wastewater drains have not been
constructed. About 66% of under-served communities do not have access to municipal waste collection services.
Due to narrowness of the access roads, internal collection had yet to be done in larger settlements using handcarts,
while the residents in smaller settlements had to bring their waste to a communal collection points. [30]

Because of the poor waste collection in many of
these settlements, people are used to dump waste
prior to collection and often throw garbage into
nearby canals, drains, or reservation lands. As a
solution, a 50 litre plastic bin was issued free of
charge to each household in the under-served
settlements during 1999-2000 to store waste prior
to a collection time and minimised the temporary
collection points from 1,250 to 750. However,
due to the storage problem, lack of understanding

about the new waste collection system due to 2
absence of good communication and consultation  Frigure 5: A typical seen of the secondary waste collection points in
between the city officials and the households in  under-served settlements

prior to distributing the bins, lack of commitment source: Premakumara, IGES

of the householders (the bins are used for other

purposes or sold them to the junk-shops for getting additional money etc.) and lack of responsibility of city
officials (irregular pattern of collection and willing to spend more time in the high and middle-income areas,
because they could get the “tip” for waste collection, while poor people in the under-served settlements often
lacked cash to do it), the results are not remarkable and some people continued to disposing of their waste daily on
the streets or in public areas.
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4.4. Solid waste treatment and recycling

Promotion of waste separation at source and recycling

CMC has taken several attempts to introduce separated waste collection and recycling at pilot level with mixed
results. In 1999, about 35 houses were selected in the municipal district 5 to introduce a household recycling
programme. Residents were informed about the project at the community meeting in prior to start the new waste
separation and collection system. Then, two gunny bags were give to each household and asked them to collect
colourless bottles and glass in one bag and coloured bottles and glass in the other and gave them back separately
when the municipal labourers visited their houses on the first Saturday of each month. According to the city
officials, residents who were involved in the pilot project were pleased with the progress. Considering the positive
reaction of the pilot households, CMC decided to expand the pilot project into other areas.

In 2002, the project was expanded to another 600
households from three municipal wards in the
same district (D5). This time, CMC distributed
three polysack bags to each household to collect
glass, plastic and polyethylene, paper and
cardboard separately. The awareness programme
was carried out by the city officials before
distributing the bags. The separated recycling
materials were collected fortnightly using the
separated vehicle and taken to a central location
where sorted them further for selling. After these

600 houses, CMC decided to expand the idea
further to 5,000 houses in the same area and

Figure 6: CMC labourers separate waste during the waste collection

Source: Premakumara, IGES
another 4,500 houses located in the neighbouring

municipal district (D4) in 2004. Further, CMC constructed two central recycling material collection stations within
these pilot municipal districts to store the collected materials and called them as Eco-Kiose Centres.

According to the city officials, these types of projects were also seen to work successfully in high and
middle-income neighbourhoods. While the environmental awareness and education level is high in these
neighbourhoods, it is easy to getting participation and cooperation for municipal projects. Further, these
households have more space to store separated waste some times until the municipality will collect them. However,
the attempts were not succeeded in the under-served settlements, where not enough space to store separated waste.
Considering this situation, CMC has taken a decision to establish another four Eco-Kiose Centres in the high and
middle-income neighbourhoods and open them for the once those who want to give their recyclable materials.
Though there is no reliable data on the amount of recyclable waste that coming to these centres, the municipal
labourers involved in collection and separation of them estimated that about one tonnes of waste are collected
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weekly in one centre. When the sufficient amount of waste is collected, it is sold to nearby junk shops and total
amount is shared among the labourers who are involved. On a rough estimate it was found that municipal
labourers spend about 20% of their time in sorting recyclables for sale.

In addition to the municipal efforts in promoting separated waste and recycling activities in the city, the informal
recycling sector in Colombo is played a historical role. It is largely comprised by the waste recycling activities of
junk dealers including junk shops and their network of junk collectors locally called Botal Pattaray. Junk dealers
have been very common features in the chain of waste recycling in Colombo for several decades, though they were
hardly noticed by the society, in general, or the government and business sector, in particular. They provide primary
collection and processing of collected materials into intermediate or final products, using creativity and innovation
to respond cost effectively to market needs. They are involved at the very first point of collection from households,
before the municipal council collects waste from them.

Botal Pattaray often goes to house to :
house by riding the bicycle, collect sorted
recyclable materials from households,
which they usually buy and then transport
to the junk shops. Each junk shop has a
network of about 15-20 Botal Pattaray
who operate in particular area [31]. The
junk shops then add value to them by
sorting, cleaning, altering the physical
shape to facilitate transport or by
aggregating materials into a commercially
viable quantity, and sell to larger recycling

firms. According to the city officials, there
are around 200 Botal Pattaray in the Figure 7: Junkshop dealer in Thibirigasyaya area

streets of Colombo at any one time. From  source: Premakumara, IGES

household’s point of view, this is

preferable to the separated waste being collected by municipal labourers, for which no payment would be received.
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Through the informal discussion with two Botal
Pattaray and a junk shop dealer in the city, it was
identified that even though, Botal Pattaray is
generally known to originate from under-served
settlements in Colombo, their activities are also
largely operated in high and middle-income areas of
Colombo. Due to high security, there is no Botal
Pattaray however in the most luxury residential
areas in the city. From selling the collected
recyclable materials, they can earn between SLR
100 — 1,000 per day, while the daily wage of the

unskilled labourer is around SLR 500 per day. The

Figure 8: Recovered recyclable materials from dumpsite and

normal prices for recyclable materials are as
follows (SLR/kg); cardboard (20), bottle (10),
plastic (35), metal (45), paper (20). However, Botal

prepared for selling

Source: Premakumara, IGES

Pattary have facing the following problems; competition from municipal labourers and private collection firms
operating in these areas, some people are prefer to municipal staff though it is free, because of security concern,
negative social status attached to their work, lack of resources and equipment, directly taking recyclable materials
to collection centres and junk shops, and difficulties in their daily operation and insecurity, such as sickness and
rainy season etc.

Even though, scavenging activity is not largely widespread in Colombo, when compared to some other larger cities
in neighbouring countries in Asia, it is found that there are some poor people, especially from the under-served
settlements who collect the materials from the secondary collection points and from final dumping site. They are
also sold the recovered materials to junk shops and getting daily income between SLR 400 — 700 [24].

In 2006, CMC has started the Eco-school Project aiming to creation of environment friendly attitudes among school
children and educate them about importance of waste separation and recycling. The ultimate idea of the project is to
bring the 3R (reduce, reuse and recycling) message from school children to their parents and neighbourhoods. For
this purpose, a team of environmental facilitators was established at each school and those students are educated to
serve as the coordinators of the environmental activities proposed by the CMC. At present 47 schools, including
both public and private, are involved in this project. CMC staff along with the environmental coordinators
appointed in each school organise education and awareness campaigns using the electronic and printed media,
distributing printed materials, organising street-dramas, and initiating practical projects to introduce composting
and waste recycling centres. According to the city officials, the participation of student in these programmes is
limited only to junior levels. High-school student show the least interest for these programmes. Further, a level of
interest of the school to participate in these programme are mostly based on the commitment of the principle and
the teachers. For motivating, both teachers and student, CMC is planned to start an award system for identifying the
best school involved in the programme as an incentive.
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Promotion of organic waste recycling through composting

While about 83% of municipal solid waste in Colombo is compostable materials, CMC has taken several attempts
to introduce composting at household, community and centralised level. According to the municipal officials, a
several composting technologies have been proposed by at least 15 studies done by both local and foreign
researchers over the past years. [32] However, it was become practical when CMC contracted with Burns
Environmental and Technologies (Pvt) Ltd. (BETL) in 2002 to establish a composting plant for a period of 25
years.

Based on the contract agreement, BETL has agreed to implement composting plant and invested more than SLR
654 million in compost equipment and operations at the Bloemendal Road Site. The composting system applied by
the BETL in its Bloemendal Road Site plant included the following process; collection of solid waste without any
separation at source, transport them to the composting plant and store on to a concrete sorting floor that is covered
with a full roof to give protection from the rains. The recyclables are then separated into different types
mechanically and graded them again to the followings by manually, such as metal, cardboard, paper, plastic bottles
and glass. The compostable materials are later put into static piles with 50-100 meters long, 3-5 meter wide, and
2-3 meters high. The temperature of the heap controls between 65-70C to kills pathogens and ensures proper
fermentation. The required moisture level is maintained during the fermentation cycle. Frequent aeration is done
for accelerated fermentation, i.e. the rapid multiplication of microorganisms. It is done by turning the piles through
front-end loaders or compost turning machines. The temperatures are taken at three locations in each pile, each 8
hour shift and recorded. [33] [14][32]

After 4 to 21 days, the piles are moved to another location where the material is put into windrows on a concrete
floor. The piles are again monitored carefully for temperature, moisture and free air space. Further, piles are mixed
and moved every 14 to 28 days. After a total of 60 to 120 days, materials in the piles are screened and sorted to
remove any plastic and other contaminates. Next the compost is processed through separating, grading, sieving,
and air classification by a series of trammels at the processing site to recover the enriched organic soil. Quality
control tests are done randomly for physical, chemical, and biological parameters as per standards recommended
by the Sri Lanka Standards Institution. At the final stage, the finished product is packed in 5, 20 and 50 kg bags
and arranged for selling to use in agricultural and horticultural crops, while recyclable materials are sold to local
recycle ventures.

According to the city officials, the BETL composting plant was operated only in three years (2002-2004). During
this period, BETL collected, sorted recyclables and composted from 130 to 750 tons of solid waste a day. It was
provided job opportunities for about 200 poor people who are living around the factory area. The capacity of the
composting plant was 80-100 tons per day. By using the 100 tons of organic waste, plant produced 40-50 tons of
compost, while the rest end up as moisture. BETL has developed six compost products designed for specific crops
and uses. However, the sustainability of the plant was come to question with its sudden stop in 2005. It was
identified that a main reason for this sudden stop was a contract dispute between BETL and the CMC. Both parties
are blamed each other on this issue. CMC complained that BETL was failed to maintain the requirements on
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environmental quality control in the process, while BETL was complained that CMC was not paid according to
the contract. Further, Auditor General’s recommendation on the contract was that the CMC had not acted in the
best interests of the municipality and did not take necessary approvals from the Cabinet as well as the Attorney
General under the Financial Regulations of 702. [34]

However, it can be identified several other reasons for this sudden stopped, such as the cost of production was

Waste
In

Coconut shells
Ta private sectorn

Local Market Compost

Figure 11: A process of compost production in Bloemendal site

Source: Aheeyar (no date)

higher than the revenues. The total sale of compost products and recyclable materials was sufficient to cover only
10%-15% of total cost of the plant. The cost of compost products is higher than the market price, because of
government subsidies for chemical fertiliser. Though, BETL obtained about SLR 500 per tonne tipping fee from
the CMC, about 60% - 70% of them is used for waste collection and transportatlon purposes Therefore, efforts

Figure 9: Use of compost bin at household

Figure 10: On-site training is given on how to use the

Source: Premakumara, IGES
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need to be taken to separate waste at source with citizen cooperation to reduce both labour and equipment cost for
removal of contaminates at the plant, introduction of combination of collection fees, tipping fees, processing fees
and sales of recyclables and compost, and supportive policy and institutional environment will be needed if this
type of operation is to be economically sustainable.

After the failure of centralised composting approach, CMC started a pilot project in 2004 to encourage
home-based composting in 4,500 households in Kirulapone and Pamankada East wards. It was aimed to promote
waste separation at source, recycling of organic waste, and collection of recyclable materials separately reducing
waste to be collected and dumped by the city. A local Non Governmental Organisation (NGO) called Sevanatha
was contracted for four years to carry out the community mobilisation, distribution of compost barrels, and
carryout the follow-up monitoring. The Sevanatha was selected considering its good relationship with both city
officials and the residents in the project area. Based on the past experiences in implementing a community-based
solid waste management programmes, Sevanatha adopted the following activities, such as identification of
households for distribution of home compost bins, raise community awareness, arranging the distribution of
compost barrel and three bags to each household free of charge, monitoring and evaluation.

After a one year of the project implementation, a sample survey was carried out by the Sevanatha and CMC
officials covering about 300 households to monitor the progress. The results identified that only 40% of the
households use the compost bin as required by the project. According to the staff of Sevanatha, the biggest
challenge is continuing the use of compost bin by the households. Even though, they carried out a massive
awareness and education programme covering all households in the area using community meetings, distribution
of printed materials and regular announcement through loud speakers, it was difficult to obtaining 100%
cooperation from the communities. Some households raised the legal issues and asked the responsibility of the
municipality to collect and dispose the city’s waste, while certain household made excuse in telling that they do
not have sufficient space to place a compost bin. Moreover, the compost bins need to be carefully operated at the
households to minimise the bad effects. It was found that many households stopped the use when the compost bin
may not work properly. This required a proper system in place for monitoring and follow-up after distribution of
the compost bins.

4.4. Final Disposal

Since 1980s, CMC faced a tremendous challenge in finding a suitable land for final disposal. While, increasing a
demand for a new final disposal, the city planners were looked for a land outside the city limits for waste disposal.
However, due to increased awareness of the people on the environmental issues and development of activities of
the environmental concern NGOs, public protects are began for CMC proposals in each time. For example, in
1991, under the Metropolitan Environmental Improvement programme, which was initiated with the financial
assistance from the World Bank (WB) and the United Nation Development Programme (UNDP), a feasibility
study for a sanitary landfill at a low-lying area in Hanwella was carried out by the team of experts. Since the
project has allocated sufficient budget for this task, there were great promise and potential to proceed ahead.
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However, the project was abandoned due to political disparities and public protests to the proposal.

Later, the proposed site was moved from
Hanwella to Welisara. The Welisara site
was identified by the Urban Development
Authority (UDA) and Environmental
Impact Assessment and a feasibility study
were conducted by the Metropolitan
Environment Improvement Programme
(MEIP). The proposed site in Welisara
was a marshy land, thus the
environmentalists lobbied and protested
against the construction of the sanitary

landfill site in that area. Further, it was
identified that the construction costs

Figure 12: Present landfill site in Kollonnawa

needed for the proposed site was also

. ) Source: Premakumara, IGES
very high. The project was abandoned
after calling for tenders in 1995-96. In 1997 the authorities reverted to another site at Hanwella, but this time they
chose a relatively elevated land area. All necessary investigations such as EIAs, feasibility studies, and the
regulatory procedures of calling tenders were B
carried out. Once again in 1999 the project was = - ‘ w ﬁ

abandoned due to public protests and political

reasons [14].

While, CMC has kept in continuing dump its
collected waste into the 20 acres marshy land
in Bloemendhal area within the city limit for
last twenty years. Those most affected by the
accumulation of the city’s waste are the
thousands of under-served dwellers living
around the dump site. These residents angered
by the health dangers, began picketing and

Figure 13: Bloemendhal site after fire

blocking municipal vehicles coming to the site

. . Source: Premakumara, IGES
in number of occasions.

However, CMC continued to use the Bloemendhal site until it was caught fire to the methane gas emanating from
the lower-levels of the dump. There were 43 houses had been completely damaged and another 1,500 houses were
evacuated. After this incidence, residents took legal action, wining a court order to halt the dumping. Until finding
the temporary landfill site, municipal waste was not collected in Colombo for more than two weeks. As a solution,
UDA acquired a new site in Pothuvil Kumbura, Kolonnawa. An engineer on the site said that the garbage was
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covered every day with earth dredged from nearby canals. He added that the site could be used for a further one and
a half years, by which a different site might have to be found. However, it was to find that the garbage was piled so
high and frequented by dogs and crows. According to statistics provided by the CMC, more than 80 cases have
been filed already in Courts against the use of this new site.

At present the CMC is working on a proposal to convert some of the city’s garbage into energy. The city officials
confirmed this, adding that the project was still in the early discussion phase. The engineer said that the project
involves several phases. It will first engage in the rehabilitation of the existing Bloemendhal dumpsite. In addition
the project also involves the construction and operation of a new landfill for wastes from Colombo and the Western
Province. The most important phase however is the construction of a waste to energy plant that will accommodate
about 1,300 tons a day of solid waste and will generate 56 Megawatt of power, and export about 45 MW to the
national power grid.

5. Public/Private Partnerships and International Cooperation

5.1. Community participation

CMC has a long history of community participation in municipal service delivery, dating back to the early 1980s.
The participatory Community Action Plan methodology, which was developed and refined in Colombo, has been
widely used in many other countries in building partnerships between community, government officials and NGOs
and strengthening the role of community-based organizations (CBOs) in improving environmental conditions in
under-served settlements [35]. In the early 1980s, the CMC established the Community Development Councils
(CDCs) as grassroots organizations with simple rules and low membership fees. The CDCs were originally
established with a view to improving participation of residents in under-served settlements in the Urban Basic
Service Improvement Programme of the United Nations Children’s Fund (UNICEF) in 1979 and later, they were
actively involved in implementation of the Million Houses Programme during 1990-1994. By the end of 1990s,
there were over 630 CDCs in Colombo [36] [37].

The leaders of the CDCs meet once a month with the Mayor, all the Heads of the Departments of the CMC and
representatives of the other relevant government institutions in order to solve problems that have remained unsolved
at the community level. This is called Housing and Community Development Council (HCDC) the apex body of the
CDC system. In general, the CDCs are responsible in taking decisions to improve physical environment and social
aspects of the community, assisting CMC and other relevant government institutions to identify the basic needs of
the community, planning of community development work, encouraging community participation, implementation
of upgrading and environmental programmes, and maintain regular contact with external agencies [25]. However,
many CDCs have collapsed or are not functioning effectively. Among the reasons for these difficulties are, lack of
the sense of ownership necessary for sustaining, project-based interest, lack of capacity and leadership, and
undermined by government officials [37].

It was identified that efforts are needed on the part of CMC to promote community participation in municipal solid

401



waste management included initiating policy reforms to recognize CDCs as relevant institutions for people’s
participation in solid waste management, providing CDCs with the resources necessary for functioning effectively,
revamping the CDCs structure and building the capacity of CDCs. At present, a Solid Waste Education Unit was
setup in the Solid Waste Management Division to carry out the community awareness programmes with the CDCs.
The introduction of any new solid waste management programmes in under-served settlements is launched with the
collaboration of the existing CDCs in the community. Both groups are worked together in carrying out their share of
responsibilities, such as CDCs ensured that residents are obey to the rules and CMC ensured that the waste was
picked up regularly during the community defined time and route. It was found that solid waste minimisation and
recycling projects introduced by the CMC have been successful in building partnerships with the community.

5.2. Participation of NGOs in Solid Waste Management

Since 1990s, several local NGOs have gradually been engaged in environmental issues in Colombo. The recognition
of the role of NGOs in urban environmental management in Colombo was started with the pilot project implemented
by Sevanatha with the assistance of the MEIP in one of the under-served settlement called Gajabapura-Bo-Sevana in
1992. In this project, Sevanatha mobilised the community with the CDC and organised a community workshop to
allow the community and the officials of the CMC to jointly identify problems and develop a community action plan
for implementation. The action plan gave the responsibilities to the CDC to improve the living environment and
gradually to undertake the environmental management activities in the community. Sevanatha served as the
facilitator in linking the CMC and other relevant government agencies with the CDC. Many families in the
community have improved their houses and basic facilities followed by environmental improvement activities such
as waste collection and neighbourhood cleanups. Based on this experience, changed the government and donor

policies towards involved NGO participation in community-based urban environmental programmes.

At present 16 NGOs are registered with the CMC under its new programme called Partnership Promotion
Programme. Among them, 10 NGOs are mainly engaged in solid waste management programmes with the support
of central and local government programmes or development projects funded by the international donors. Their
activities are varies and can be categorised into three different areas in the municipal solid waste management, such
as welfare oriented (working with scavengers and informal waste pickers for their health, social and economic
needs), development oriented (working on promotion of community-based solid waste management programmes
with the CDCs, including awareness raising, establishing community waste collection system, and promotion of 3R
activities), and advocacy oriented (educate people about the legal rights and work with them to demand the central
and local governments for carrying out their statutory duties). However, due to lack of strategic and integrated
approach and policy on municipal solid waste management in Colombo, all these activities carried out by the NGOs
are not expanded beyond the pilot project phase.

5.3. Building Private/ Business Sector Partnership

Since early 1997s, CMC has taken some steps towards establishment of a privet/business sector partnership for
service delivery in Colombo. The CMC has setup the City Watch Group, an advisory group consisting of members
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from the private/business sector to advise the Mayor on matters pertaining to the municipal service delivery and tax
payments. In addition, the Colombo Business Sector Partnership Programme was established to invite
private/business sector involvement for the traditional service delivery of the council. As a first step, a part of the
solid waste collection and transportation in the city was contracted to the private sector. In addition, CMC contracted
the private/business sector for promotion of composting and 3R activities at both community and centralised level.
As discussed in somewhere, CMC is now evaluating the possibilities in inviting private/business sector for waste to
energy project. Further to the solid waste management, some other municipal services, such as city beautification,
maintenance of parks, street signboards, roundabouts and bus shelters, and municipal dispensaries which are
maintained by the municipality have now been transferred to the private sector.

However, it was identified that the strategic thrust on the development of private/business partnerships in Colombo
is not driven so much by developmental ideologies but more by the shortage of financial and skilled human
resources within the CMC [28]. While the private/business sector is a potential source of funding, the problem of
lack of funds for solid waste management projects can be partially overcome through engaging partnerships. The
experience however shows that success comes when these partnerships are established with a change to the
regulatory and management system as well building of capacity of the city officials.

5.4. International Cooperation

The CMC continued to work with international agencies and Director Engineering (Development) is responsible for
coordinating the all international projects under the direct supervision of the Deputy Municipal Commissioner
(Professional Services). According to this department, the following projects are implemented during the past years
related to solid waste management.

In 1997, CMC was able to acquire Japanese grant through the central government for buying 90 compactor trucks
which enabled the municipality to start the house to house waste collection minimising the number of wayside
secondary collection points from 1,250 to 750.

During the year 1998/1999, the CMC implemented a development programme in partnership with the Urban
Management Programme (UMP) of UNDP/UN-Habitat. The main task of the UMP initiative in Colombo was to
make the CMC more citizen-friendly by developing a participatory governance structure for better municipal
service delivery. The activities included organising variety of forums, such as workshops, focus group meetings,
seminars and brainstorming sessions for municipal officials and other stakeholders to participate together in
identifying and prioritising city’s major problems that need urgent attention in the development agenda and finding
solutions. The solid waste management became one of the major topics in these city consultations. The
representatives from the under-served settlements raised the issue of lack of waste collection in their settlements.
Participants further identified that a lack of information about the municipal waste collection in these under-served
settlements was one of the limitations for improving the municipal service delivery.

As a result, CMC with the assistance of UMP project personal developed a proposal seeking financial and technical
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assistance from the British Department of for International Development (DFID) to implement the project called
Urban Poverty Reduction through Community Empowerment in 1999. The preparation of a Poverty Profile for the
City of Colombo was a major achievement. It is the first ever known city level survey to identify the municipal
service coverage with some other poverty indicators in the under-served settlements. According to the Poverty
Profile (2002), the negative impacts of poor waste collection were mostly felt by the residents in the under-served
settlements. Out of 1,250 wayside collection points, 70% were located in the under-served settlements. The data
further reveals that 66% of under-served settlements do not have access to municipal waste collection service and
residents are simply throw their waste into nearby canals or public spaces.

Considering the scale of the issue of solid waste management in under-served settlements, CMC identified solid
waste management as one of the municipal services for the Asian Development Bank (ADB) funded Enhancing
Municipal Services Delivery Capability Project (RETA 5764-1998-2000). About 36 professional staff from the
Solid Waste Management Division was trained about the benchmarking and continuous improvement. Further, some
of them have got the opportunities to join the Country Focused Training for Solid Waste Management in Nagoya,
Japan which is supported by the Japan International Cooperation Agency (JICA). Under the Bench Mark Project,
CMC came up with an alternative to provide a 50 litre plastic bin to the residents in under-served settlements to
storage their waste until the waste collectors visit the settlements. This was resulted in reducing the wayside
dumpsites in Colombo further to 300 locations.

Under the Sustainable Colombo Core Area project funded by the UN-Habitat and UNDP (1999-2004), a GIS system
has been installed for Environmental Management Information System to enhance the decision making on
environmental matters. It has resulted in increasing awareness among city officials about the necessity of having a
profound data base. In 2003, CMC has worked in close cooperation with the cities of Paris and Madrid under the
Asia-Urbs programme of the European Union in strengthening the GIS. The technical team within the CMC was
trained and the data of the Poverty Profile was updated. Using the GIS now in place in CMC, a periodic update of the
information about the solid waste management in the city ensures that an effective management tool is available to
support effective decisions.

While the above all international cooperation projects and programmes are more focused on capacity building and
institutional strengthening for ensuring pro-poor decision making in municipal solid waste management, the MEIP",
a programme was funded by the WB and the UNDP, was focused on construction of sanitary landfill for meeting the
disposal need of the CMC. However, it was failed due to the public protection and political disparities to the
proposed sites.

6. Conclusions and Recommendations
This study identified that a management of municipal solid waste in Colombo City has become not only a critical
environmental issue, but also a social, economical and political issue due to the magnitude of the problem. Colombo,

the main city and commercial capital of the country, is generated about 700 tons of municipal solid waste per day
and faced a tremendous challenge in finding a suitable land for disposal them. Urban areas are often littered with
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uncollected waste, which has been a critical issue of concern to citizen of Colombo, especially the urban poor, half of
the city population, who are living in under-served settlements.

The extent of this problem was underlined by the CMC when it established a separate department for solid waste
management in 1987. Solid waste management in this department incorporates management activities associated
with generation, storage, collection, transfer and transport, processing and final disposal. It encompasses planning,
organization, administration, financial, legal and engineering aspects involving interdisciplinary relationships. Thus,
any attempt for preparing an efficient solid waste management strategy for the City of Colombo should include an

integration of above activities in an economically feasible manner.

Since establishment of the solid waste management department, a number of innovations were made by the CMC to
deal with the problem of solid waste management in the city. It was privatised waste collection in half of the city,
started house to house collection at predetermined times and improved the waste collection coverage nearly all areas
of the city. It was further introduced the separated waste collection and recycling promotion at pilot scale aiming to
reduce the waste to be collected for final dumping.

However, all CMC efforts so far, were seem to be worked in high and middle-income areas, where the peoples
have high level of environmental awareness and more space to store waste. But solid waste management
continued to be a problem in the under-served settlements, where often lacked proper access roads for entering
waste collection vehicles and enough space to store waste at household. This indicates the importance of a
change in management style of the CMC to improve the service delivery in under-served settlements. There
should be a sense that the urban poor, instead of being the source of problem, could become effective partners in
the search of solutions to the issue. The education outreach programme to improve awareness and knowledge of
solid waste management should be two-way information sharing, such as each field visit and solid waste education
programme needs to enable the residents in under-served settlements to express their views and the CMC in turn,
to adjust its service delivery system accordingly. Under this system community became key decision makers and
given them flexibility to decide their own solid waste management programme suite to their local conditions.
Further, the communities where there are functional CDCs with a strong leadership can be considered as potential
partners for giving the contract to collect and separate waste at its own areas. Frequent monitoring and receiving
feedback from the community is importance and CMC must ready to review and fine-tune its initiative according
to them for the success.

Promotion of recycling and resource recovery of waste helps to reduce and reuse the amount of waste at a
considerable extent making final disposal manageable. It was identified that the established recycling businesses are
available for some materials, such as paper, plastic, metal and glasses. In Colombo, recycling and resource recovery
is largely carried out by the informal sector at various stages along the waste stream. Thus, the role of the informal
recycling sector should be considered in establishing any recycling and resource recovery programme in the city.

Analysis of municipal solid waste composition in Colombo reveals that, about 83% of the solid waste contains
biodegradable waste and suitable for composting. Again, the high moisture content of the waste in Sri Lanka makes
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incineration not economically viable. Thus, CMC has taken some attempts to experiment the applicability of
composting at household, community and centralised with a mix results. The results of these experiments show that
composting of organic waste as much as possible will be an option, but it should be given serious attention. The
centralised composting plants can be economically viable in terms of scale for inviting private sector, as a solution to
the shortage of financial and skilled human resources within the CMC. However, efforts need to be taken to separate
waste at source with citizen cooperation to reduce both labour and equipment cost for removal of contaminates at
the plant, introduction of combination of collection fees, tipping fees, processing fees and sales of recyclables and
compost, and supportive policy and institutional environment will be needed if this type of operation is to be
economically sustainable.

Further, CMC has involved in promoting household composting with the support of local NGOs. The experiences
of one of the pilot project implemented by the Sevanatha in Kirulapone area shows that even though, they carried
out a massive awareness and education programme covering all households in the area, it was difficult to
obtaining 100% cooperation from the communities. Many households stopped the use when the compost bin may
not work properly. This required a proper system in place for monitoring and follow-up after distribution of the
compost bins. Most importantly, these community-based programmes need to be generated economic benefits
along with household and neighbourhoods environmental improvements in getting community participation in
long-term.

Since, Colombo’s waste is largely organic, and everything that is organic is not compostable in a reasonable period
of time, the utilisation of combustible materials for energy recovery through landfill gas and/or bio gas technology
would be a better option if economically feasible and affordable. Research and development can be played a vital
role in identifying these new waste treatment and disposal techniques and their successful implementation.

At present Colombo’s solid waste disposal site is located in low-lying marshy lands creating a tendency of surface
and ground water pollution. Therefore, potential sites for sanitary landfill should be identified as much as possible.
While, CMC has facing tremendous challenge in finding suitable land within its limit due to scarcity of vacant lands,
national or provincial government should assist for this task. The proposed disposal sites shall be considered the idea
of the neighbours around the site and necessary clearances should be obtained after going through Initial
Environmental Examination (IEE) on Environmental Impact Assessment (EIA) studies as required by law to
prevent ground water and air pollution.

The resources availability at present at CMC is not adequate to implement efficient solid waste management
strategies. This can be overcome through building partnership among local communities, NGOs, private sector and
the CMC. The major benefit of the partnership building is that the participation of various sectors often leads to
co-operative action and long-term commitment to the project. The experience however shows that success comes
when these partnerships are established with a change to the regulatory and management system, building of
capacity of the city officials and changing the mind-set of the politicians, officials, ventures and communities.
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General Data

Country Sri Lanka

Province Western Province

Local Authority Status Municipal Council

Location The Western Coast of Sri Lanka, bounded by the

Kelani River to the north, the Indian Ocean to the
west, the municipalities of Dehiwala-Mt. Lavania to
the south and Kotte and Kolonnawa to the east
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Description

Very flat, low lying coastal city

Total Land Extent

3,731 hectares  (37.31 sg. km)

Number of Administrative Districts 06

Number of Municipal Wards 47
Socioeconomic Data  (as of 2001)

Residential Population 642,000

Daily Floating Population 400,000
Average Population Density 172 person/p/ha
Annual Population Growth Rate 0.09

Number of Households 160,964
Average Family Size 4.2

Population by Ethnicity

Sinahalese — 41.9%, Sri Lankan Tamil — 28.9%,
Indian Tamil — 1.9%, Sri Lankan Moors — 23.3%,
Brughers — 0.8%, Malays — 1.7%, Sri Lankan
Chetty — 0.1%, Bharatha — 0.1, and Others — 1.4%

Population by Religious

Buddhist — 35.8%, Hindu — 22.1%, Islam — 27.4%,
Roman Catholic — 11.9%, Other Christian — 2.4%,
and Others — 0.4%

Housing Units  (as of 2010)

Total Housing Units

119,161

Permanent Dwellings

77,358 (65%)

Slums and Others

41,803 (35%)

Number of Under Served Settlements 1501
Infrastructure Services (as of 2010)
Road Network 480 km

Sewerage Network

250 km  (coverage of 80% of the city)

Garbage Collection

700 tons per day

Municipal Council Data (as of 2010)

Total Approved Carder 12,121
Available Man Power 7,153

Total Income SLR 6.7 billion
Total Expenditure SLR 6.7 billion
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B4, HATE T LAs X X2 T\ D, 2008 42 6 +{E SLR OEF THROES T L 2008 40 THEIC
O\ X7~ Green Tax 7 B DRk A Z 15 TR L7~ Pilisaru 71 75 Ad BEIZ. Las I X A BEEWS O
nAR—FNLEHTE, T T ORME, BEEDREIE X —ORE, 77 =HPAR— R, LAs
OREFEIR(L & % X SPLRA~OEGRA, BEEMEHEG OHEME, 70 77 AD TR « TH TR &38R,
R, TITAT 4y HT A, BAR— K, BEOEY R FEEREA =X L LRy hT—2
DORE. HEFLEFRA, LAs IZBIT 52 RA FTHOERE. LAs OFRIEFREIEYSY B B OKEETR
AN HEERR . FIEHEIRIE D OfedE, FEEME BLERE T =4 — LS Th H[23],

2.4 FEFEME TS 5 I BUR L VIZ 1T 5 BRI

BEHEY) & BRIE PR A T - 5 BORFYE S 20E 9, MO BURFIES 56 129 45, 130 5k, 131 SR K OB IES
118 4&. 119 4=, 120 5= }2 O* Pradeshiya Sabha Act @ 93 5c. 94 ki k% &, LU FOREFEMEH Y — 1 2|
DWTIE LAs REEZFFOE LTW5, JEKIER (BuEfbr, EEE Lo ZTABUL - BrE, EMNRFEE
THBRE. EMIRZRERT - EAKIEOTER - PEIRE, B EITA, FREIAH, LROBEEI A5, LA D
B U 7= 2B - T2, B OFEM THY | B NBREZEE L2 B TIRE £ 130035
EHEMRZFFD, LAs 13, FEEREEDOEHELEHREE VOB THNREZER L, YZEM OOV T
SN ZRR T D HER 2 FFD, F7o. FBITEROFER & EEE T O DFEEMBINE T HRENH H &
iz, BEEYDEREEICHE L7 HJIECHRIETE DA V7 7 28T HMLESEZI/RLTWND,

PLUF O FYUE LB IR S P RE O E i 1112 T 5 Uiz, Bz iE, KRGS T ARE L & KRBT
OIHNIENL 5 T2, =B 12 FKiF. FEOOEBESCHEKIBICRES S A2 RIT AN FEEEEIEL TV D, %
222545 56 (a) Seld. BELE N ENE LRE A BUE LT ARKEBIT -0 IET BB EAPAS LT\ 5,
F 763 KT BB EOIETEOREBEITEDIZONTER L AROBEFINC SR a 50 LA,
EIENEEEOBTEZADELIENTE D, TORIIITRAR LI EZME TE 5 [24], & 5HIT, 2003
FEICARENTZ A T DEHFEIEY) - BATHRIEM O o R A M ERE (SLSI 1246) 1%, EEFEIEY D
DaYRAMIETHIEZOERFHE o7, BRICR/NEDOA X7 N B 253 KRR MuZzE
H#L, #BOEHEYHENBEEZIR L, 2V FA MOIEEY - ABICEERWEZ2E £ 20 & 5 i
LTCW5b,

3. an UARTHOBEEYE R DL

3.1 AARRE

CMC OHEMRAEFIIE T NOR B SN ABRH TSI L v EEEESZE L CE/T S, 56
TIX, HHHESIHEE R EORET, FEOTNLOLEEICLY, MEEEEESIINOEEEES
PEHT S, TR OFEEESHau U RICEET D, MBUETERES ., ik - NBEJRBZE

WEER R, B —EETERZAER, THEEEES, £ - THHSGEREEE S, BTaBE
EERR, @ EE - BT EER R, SHTERETEERS, BEY - ATREVERTELZES &
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JAEE « MERHIRFEZEES, V27 ) o—2 gy - AR—YEEEREES, RERE - BHFLEES.
%ﬁl*ﬁ‘?ﬁ fféfﬂ}: FEEREFTEES, aa2=7 4% - 2 3UeHAw 1 P=ES Aﬂ%ﬁé R

HEEER Tﬂ%méﬂtﬁz%%ﬂ%n&%@i 15 OFATHMZE L TEM SN D, FHR. BB, F4
Hh. TR, Eﬂkﬁﬁ%*ﬁ\ FHEERR, ANIRAEAES, GRFE - TRURER, ECHREEHRER, BREESAER, BARED. 1HBSG
P—ERER, EER, R - ) 7 Ux—a U, ATERGER, ETEMIE, iy g —
733‘@%?’5@%:&50 BEDOPITRETLH Y, GBI —EAZER20biEmEx%T 5, (M 428,

— 1. Municipal Treasurer’s Dept.

Mayor and the Council

— 2. Municipal Secretary’s Dept.

— 3. Municipal Engineer’s Dept.

Deputy Mayor Cffrzlirrlll(iitlgages — 4. Municipal Veterinary Dept.

— 5. Public Health Dept.

Municipal 6. Health Curative Dept.

Commissioner

F— 7. Indigenous Medicine Dept.

— 8. Public Library Dept.

3 Deputy Institutional
Municipal DevelopmentTeam 1 9. Public Assistance Dept.

I 10. Legal Dept.

— 11. Sports & Recreational Dept.

F— 12. Training & Development

— 13. Municipal Assessor’s Dept.

— 14. Central Procurement Dept.

—— 15. Fire Service Dept.

¥ 18: CMC #ilf%IX
% kk: CMC (2010 47)

EEEESZ, ME, mHE, fifaIvyadt—, BIEH=I vy atf—, s - FEER»L7%
D, A 1AL, EEERICED EESSEOES, BH, LEa—%179, &b, Lok E & &EM
FIIfRE LA 1EOEEZFE,

AV T AT, — RIS IZBEREY S BRIX Medical Officer of Health (MOH) 721% Chief Public Health

Inspector (CPHI) DB T Public Health Department 23 EfL: 4 £7-27A%, CMC (T3 2 BEFEY) & PR RE

IX. Municipal Engineer’s Department 23 E L T\ %, Yo HITAB T2 v a b —
(Engineering Services) 234H 5, HANEHO FIZIZEBZITOMENH V| 280 - T4 v - BHRELET 1
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Y b, #mEE, YK TE, EEDEHE, BTNV —2 T a v BARERD D, BEIEWE M
IEEIRENE T 2 (REWET) . 2Oz 2 4 OBEBMENETELZ X 2, BEEDINE - JLFL,
BT BT AT 5. BT, TN OBEFMIEI, W05~ 02Z 2@, #E7e0yTh b,

1979 FEDFFERGRIZ L D . CMC I —EROEE OMREZ HIF I3 L= 2 & T, TTROEFFE~ORNRM) 72
KIS Z ATREIC LTz, BAFEIX, THNIZ 6 WATOXFEHEFTNH Y, D1, D2A, D2B, D3, D4,D5 & ’EEi 5 4~
4 ADAT DTN E I AN—=LTWD, ZOF TREEYEBIIH T OBEEREEOVOLE S>TH D, FXIZ
FHFTIC XA (FEEEmAE ) MNELE S, REE EEE. HIFEMEEBOEHRZH S, ZOH
BIXESIIHE SN, HFXICH T TFRPEE SN, 2 AO TN EEEDORIYINE « ER 2415,
BT, MEEBR A, ERANEER. EYEE OB - BRE, BFFAIRA Y —OfE LY T T ROMLE
ThD [25].

3.2 MEEH

#£ 2 OOHTTIE CMC DERMBEAIEL, 10 DERNAIRTH 508, TTRAD—EAEETHLHEERL
TW5, 2010 FOEFEAREIL, 670f& SLR Th -7z,

CMC D ANZ — 0T, HIGBNR R TERIRD 42% Z 5D Tnb, F£i-, Biffu—r . WsEihé,
WBEEE, BARINAD 46%4% 5T, 2200 T I — BB ADKE HE EDDH L5,

PEFW EEROMAZ LD L. AF4E 500 77 SLR T, TTOAFHRAD 1%IZ LB E 72\, L& Ok
ANBIZE £ 5D B DI, recoverable charges (76%). & O EE (1%), BEMIT = — 2 OFE (23%),
FEFEWIAE RIS E TN TV D 72 DB Sy, 3 - PEERE O BEFEY) 348 E ok
Buisnd, 12V y brarTFid, EH IR LT, 17 H 100 SLR I S5,

£ 2: 2010 £ CMC OmEA

Revenue Source Total Revenue of the CMC | Total Revenue of the FEZEWEH
(SLR) Division of the CMC  (SLR)

Rates and Taxes 2,812,271,200 0
Licences 8,550,500 0
Permits and Regulatory 70,020,000 0
Facilities 103,635,500 0
Recoverable Charges 182,850,500 4,041,00
Rents 249,374,800 47,000
Sales 65,211,000 0
Interest 129,170,000 1,211,000
Government Grants, Foreign Aids 1,942,897,500 0
and Reimbursement

Capital Receipts 1,206,000,000 0
Total 6,769,981,000 5,299,000

%kl CMC, 2010

#Z3I2ELDE, CMC?D 2010 FORIL AL 6.7 +ESLR THh-o7-, XHAFTOHK 80% 2 H % D/L—
F UG E ZRTTZOICEE THNTWT, RIFEREIL 20005 LEIY THNTRro7o, AMEEIX
44% T, CMC OX D H> b TH &K KEH Th-o7=, LLF. establishments, VHEESN. EEEHE, 1
TIRE Lo TS,

# 3. BERE LEERE : CMC D 2010 F£E

Expenditure Item Total Expenditure of the CMC | Total Expenditure in the BEZE
(SLR) Y& Division of the CMC

(SLR)
Employees 2,959,949,000 284,278,000
Supplies 718,992,000 83,915,000

417



Establishments 946,055,000 762,768,000
Current Finance Charges 63,950,000 0
Grants and Contributions 206,969,000 35,000
Capital Assets Maintenance 488,215,000 39,365,000
Capital Finance Cost 18,180,000 0
Capital Outlay 754,521,000 54,046,000
Infrastructure Outlay 611,650,000 0
Total 6,768,481,000 1,224,407,000

%kl CMC, 2010

S B2, total expenditure allocated for the BEIEW)E FRE~DOFISEHIL, 2010 428 1.2 HE SLR |, F /=%,
T OMSHEAD 18WITH YT HHFETh ol UINTOFEM THREIT, EEHEE R ~OREEY T
(2010 £E, 22%) 1k <. EFENEIC R T2%FKHE Tho7-, CMC DOFEEWBEEENIL. RO IE 1) & ik
Hfi 7 U — NERFF L, BEEMEEREIL, P47 4792SLRIZR D,

4, o RTHORIEYE BgE

4.1. BREWHFHA - FINE

an UROFEFEWIRA  BIE AR T IEMRARETIIR ., BREDESICL D L, —REE - P - E
2 N S OB RHFEIEM A BT 700 >, Ministry of Forestry and Environment  (1999) o BEZE#7
TIZEDE, AVT D1 BYE20 OBEEY AR, 6,400 by TONOD 11%723 =21 U ARifiNT
FEAE LTS, #F41%,  identified that CMC N2> & O BRI R A &1L, = 2 > 7R Urban Area N Ot
BUZHRT3fELL EoRERETH T,

#F4: 1 B4~V OFEEYWREE : 21 R Urban Area NO T HLES

Municipal Council Population  (2001) Amount of waste generated per
day (tons)
= NN 642,000 700
Dehiwala/ Mt. Lavania 209,787 272
Moratuwa 177,190 150
Kotte 115,826 125
Negombo 121,933 110
Gampha 9,438 20

% ¥k Jayaratne, 2009

7 51%, 1998 FFD ) 1AMV 1 HOBEFEMFAEITAR T #E2 C 65-0.85 kg, ik T 0.45-0.65 Kkg.
Pradeshiya Sabhas 7% 0.20-0.45kg & k> T\ 5 [26] . 2 RHTOREIZ LD E4HDOFHE 1 NS0
1 HoBEgEMFEAET 0.85 kg, ERNREEDOFREAERITHL T S,

Hx DAY T v hBEFEEILEIL, £ 2,900 b2 59%iX. CMC &l MmnbkTng, ZoK
FlE, AV T HO LAs NH % EILT 5 50%LL FI24720 . [EWNO Las T1 H 50 ko Z#iz %R F
¥ XEFFODIL 8 DT ULMFE L2 [24], CMC FUEF ¥ /X7 428 700 h >/ Hidfho Las &K
MEIZHR N TN D,

#£5 RUFUHD Las 12Xk D1 NG OFEEWRAE - BINER

Local Authority

Total Nos. in XU Z v
i)

Per Capita BEZEMW & 4
(kg/per day)

Per Capita BEZEEMIX
££ (kg/per day)

Municipal Councils 12 0.65-0.85 0.69
Urban Councils 37 0.45-0.65 0.34
Pradeshiya Sabhas 255 0.20-0.45 0.13

% £k Ministry of Forest and Environment, 1999
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BENLOMEEVICE DL, TR, Mot AR o T - QHEEAREERDHY . T,
O OBEFEY DML ORI L —FEIZEIR I TS EWnd, £, TROEROKFERE, 7V =v27, ZA
= B0 B R BIR D BEFEY N E O) 72 LB HE A JIAST Lo W E F | LOFEEY & —FE I STV 5,
MORREIX, 7 OOANSERE, 24 OFSLIFEPE « BAF— L 61 OBIRIT - ERERHD . Z I HOFE
WL, NAHERR, EREE, JWHEL - TARBEEY, ERFEEY. NESAE LT AABIEE R, FIERR
B MR L~V R 2 G e, T — X IIAHENTIEDH D, aa B bRET HHEE - EREE
B TRIEIX. 147205 FoThD,

4.2. EEMHBR L &

6 1Xan AR L MOEHTOREDER EFWEDO LD LEE2ERETRT, a0 RERD (83%)
INEFIE IR — X FRED D DA ENERETEY, £ 16% 23V YA 7 L ATREZRME T, RIS ITHE (T%)
Thd, 191 FIZCMC BEE LT A MZE DL, an ROBEEYIL, 300-350 kg/metric ton,
PEBEZEM N 5D DEIR MR E WD, EAHKITHEEMN 55% - 65%H - 7=, H 1 U —fiiE, 600 kcallkg 7>
© 1,200 kcallkg O TH - 7= [14].

% 6. AV T N OIWTHHIBEFEWAERRLE

Local Authority | Waste Component (%)
Organic i TITAT 4 | &R HZ A xa2lii
v 7

ar R MC 83 7 6 2 1 1

Matale MC 84 8 4 1 1 2

Jaffna MC 79 1 2 1 1 6
Moratuwa MC 90 5 3 1 1 1

Kandy MC 82 7 5 1 1 4

National Figures | 81 6 6 3 2 2

% #t: Compiled by Premakumara, 2011 based on the data available in Premachandra, 2006; Bandara and

Hettiarachchi, 2010; Sevanatha, 2010

4.3. BEFEYILE - Ei

MEA . BESEAE - ERORMBEIX, 2 RN T—
R, MFBOR L. AT 4 7. FREOM T, BEE
WEBOPRN OIS TSN TWD, BEEMOKE
HEFE & g i e L s B & AL OB ETI A
BEIi, BERFET BRI - KB, (B9
HM7e & OWA e L 7> T\ b,

an ARTHN TR, BRHCT v 7BV E ook &
HE2RRENEAETH(4A~6 AL 9A~11 A),
FRIZE v A — U HIFE O AR RE A JFUA CRERERTRE D
RIS %, 1999 4E & D F o 7 BV SE /7 — A 135,000
AD5 6,000 A~EFEL EFLTWD, AREAEHRD
BBEIZL D&, CMCIZ,, 1 540 77 SLR IZH# I #E
L., 51T, 1750 5 SLR k8 055 & irBk st 5
IZffio T2, ENLOTRIIAHSTHD[27],

+ = S 7)’”‘5%%0 g*/l» P Kk , IGES
1987 4, CMC |IBEEW B B 2 5% (& L=, FED remakumara

HEPEL S LT, HATO FICAUE L, $L< > 1B, 3L ADa v "y 4— kT v L b
70 5 =B T ARR ORI A 5 Ui, BESeifs A7 A FC, B FORih CRl s %
Shie, %, BEEWEREOREERNT LY — b il > TH I BEI L, 2% ER DS Ol
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B R BT %, 0%, KTy 7 & T 78— B2 AN L TN IS B B, 91,250 00
B IEUHE S DS TS B B 75, 24U B OBIFTEIAER TR LN S LE D A

iR HEE LT CMCIZ Y 4 — Y — -« B &fEH
LIaD 7=, 13 )7 A — MR BEO KIS BRE
i IR (R U Ml S B L, B C OFEIA 203 ATREIC
pot, HEEND DRREE THRIZ/R-T-b D0,
BN 2RI SN TlikZev, 2ok
ORES ZHRRE R Uiz, B2, 1TE—
A ZFIHT 2 IEEEE DM, I E DR
SROEE &R Z Y E > THRRIT L7120 | /IR
VEEEE N T A v i 5 ma T TOkF
ERILED, @BRER - EFic X EHARR]
272 ol2b D (BEARETHAERR), FExof
BIZINZ T, RBEFEHORK (K, SRARICH B
NEZE L CHREEEZT) I2b o7z,

6: 5 U LR — /T TRMEERBIC X 58 EKIER.
1997 4, RBUNZ i L CHARBUN ORI K &¥l: Premakumara, IGES

D, 90 BOH LWL RITX—FT v T DANTF
CEBR TN E SN, TO/RRE, CMC 13E
BREDFRE /L — M X 2 PRI BEZEY AU & B 4h L
72o [AIFFIC CMC 1%, 1998 4E|ZIRE S - FEEE
WS A e 0D B AL A — 0 o0 itk © 3 L 7=,

BEFEMIN AL S O BB AL F3EIL, SR AL RUC
o . moveyxatvwr Z—Ths Fort X)bhk
Fole, D%, BICRAA DUGENR OGNS, [ s
I oIz b ReE L A HE KT 5 Al am & H :
L. D455 D BEFEY IS E R L R AR 3 2 #E3
RO TS, BRIT1IH 444, BRFEHEICE
V. EASEIRD ONT-HOHEREZ CMC 5
VT35, AFZRICHE, Him-£%8Emn 56
DAFLIMTOIND, T T 7 =7 aR—HL

DR AT HOI, £ DRICEEE DR T T— w7 ERSKE SN 2R S ARBOBIC S HEH LTS,
Ta UM Thbivd, EBNFIL. BIEDIEIL,
R - BHESEK OER, MERE, o4
TEUHEEE RO s . HESEEI T 4 o % kt: Premakumara, IGES

i, WO, RAX— f, Yk E T

OWETH D, TS, HlEREE RETEBOEGE EZ5IW-b O HEICZ D, (50K
BLEHIIHOAZ v 7R3N T 5 [14],

Narahenpita HigkiZ & 2 fliBIINER 1 > MCTC,

BifE, D1, D2A, D5 HIRDOBEIMINEEM L . HREROERERSRECEICETLIN WD, DX
Ofo s (D2B, D3, D4) DOFEFEWIEEMRIL, TAE#EEHRT L, FRmt 7 ¥ —L b2, 2
W oOBEFEWEI T 1 EMIC 3 B, FOMORETIEEH L T\ 5, HNOEIIGEIX, FRIELR,
WAL, LFEND 3 24 Thb, AU T OO LAs & i LT, 2o 2RO REaE I EE
DOHEFMEEE T NIIREN, TN F =TT 106 B, XTI hH—4H, VT 77241, </
Fo—F—12H, e—rue—¥—5%( HEal—4hH, RAZ kw46, FHLI— K 300 5L
FEHREALTWS [14],

# 1T2BWT 5L, CMC AL 7,153 AD 9 5 738 ADIVEEENEEWEHRIICEDN TS, S5
1,437 A\DRREIBEETREASINTWS, BEE(ED 5 H 2,004 N (92%) 725, EITFLEHXE L L CHEEE
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BEFEMINAEENRICE > TS, RV D 8% IFEFL~IVLDRAY v 7 Thbd, FEINFEEYEIZHEEL T
BHE, 1 hMUm0 4 NOFEIZR S,

& 7: 2010 Fa v Y AHBNOFH B ER

Service Category | Approved Cadre | Total Workforce in | Total Workforce in | Total
the CMC the FE ZE 4 & ¥ | Workforce
division of the CMC | employed by

the Private
Sector

Senior Managers 35 33 4 0

Middle Managers 295 178 6 6

Technical or 1,995 1,249 40 69

Middle Level

Clerical 1,305 644 29 13

Drivers and 8,491 5,015 655 1,349

Labourers

Casual 0 34 4 0

Total 12,121 7,153 738 1,437

%k} Compiled by Premakumara, 2011 based on the data available in CMC, 2010 and Abesuriya, 2007

TOREIZL D &, TOFEFEDEILY— B 2O IX@EFTEE &k O RFTEE = Y 7 T A H T
D, ATEY — B ARALT X i & 2B T 2B E BRI ICHREDRR TE Ty, anr
AHNICIE, ITEY — E AR RITE R & O 1,500 L EBIEE L, (EFANA DK 51% B3 FEA TWD
ZEZ7 D [29], FEECHIEERICIE, KRB FEEFESEERICREOBEREEEZES 7203, FHEB%ED
WZONEFHERNER, & DITMERA O ERNEE SNk, TAEPOEEDHESINA T LMER
M/, 82 IKERT, aw VR IR AZ T -7, THO—E %20 8 U CHEREA A 1L D 5 k53
EbNTz, TDk, FHEROE RGN OB ® G LTS/ INE A - 72 [27],

D OITEY — EANATE m X RERIL, ORI oL, WHs:, ZKHR, $aE - EEKeR
BHIZH D, ZHOEENERT DT, BEOWEAREN S 2R TH S, K 56%0 HEH: 1XEH A D
AEN 72 <, 40-100 A ME AT 2 HFRAGEITEKFE L TV D, K 67%DHEIZIE, 3R A L Lo
M FETIE A URRY, TG DOEE (T0%LL E) Tk, SiEEK-CHRKELKE « HKiER &0k
STV, K 66%D b DI 2 =7 4%, BEEYEINY —ERDT 7B AN, KREWEKE
TEZLT 7 BRABERORENEFE L 72> T, FH LI — FTORIEEDBITDILTW R, NIV
YT FEEI S £ T2 Az o TIT LE
R 5[30],

N HEED ZAEN AR5 72 728 [BIILEL]
V2T < OTE] HEKIE, R HIC ZAZ T H,
iR L LT, 1999-2000 ORI T, HIETD §
THRE L ERRFEIN R TO ZHRY 2 — b -
1,250 725 750 U v FAAVETFIF A5 HMT, 50
Uy MYABTTAT 4 w7« EVRngiilie |
MR CRIAT S NZ, L LARRS, B LVE
FEMNE Y AT HMTLL T O &5 72MBE TR L
Too RREAN—AORME, BARRTON - JBEERM
DaAI 2= —a Y RNETHEHIR AT L~ ~D
MR ONRNo T, HOESME (B L
W IFELSNCEDR Y . FERER R £
FHEINTZY L), TOREOEET2 %%
RE—r ([ RE—D 5N, Fu 7 %L bz

HEFAE - PRETL Y BOEREBe LT R

%#t: Premakumara, IGES

20: TEHY —EARAMTE M S RER TR LN D O MR
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Wiz) . HED BWLEERITIHT, BEOCALBENIC Z A28 T5H 7 — AN 2
4.4, BEEEYIE L BEIRIL
SARBLERGEE VYA 2 YT rE—g

CMC (33 B BEFEM AL & &AL OEANZ /A 2y F LV TITo e RIZELEL TH -T2, 1999
K 35 HFOHE N 5 Kb #IFN., FEFBERET v 77 A A Sz, HIBERIZZ I 2 =7
4 I =T 47 TTaYcl MIOWTERSN, ETME2KNEFECR LI, B L 2H555] -
B AT DR AZ— K LT, BEDRE T T A2 DO EDDIEIT AN, MGFORIEERE T T A% AN
n<, B, F-LREAICEICEITOEERICET I Ict@EI N, M ey b Fr Y= b
B > TW R IXZ OERITHE L T\ E OB IME 2 72, R YT ¢ 7R A2 E 2T, CMC
oMy hFavel EMORMEBICIEKTAREE T LT,

2002 27 v ¥ =7 ik, 600 A, [F X (D5)
D 3 XpHiEME Tz, AR CMC X, KUy
Tw IMBAAL, HTAR, TTAT 47, K
V7 4 Ly, HEE, BB — Ui E R4 IZED
HEIEE LT, BRI, TOKRBICLDE
kiE T e 7T ARER S, BB
ERX 2 BRI — BRI 2 Ol C g RIS
EOHI, BETAHEZDIZEIHIZY— &N,
Z D%, 2004 HF1TIE, MBI 600 HF D> 5 [FIHIX
N 5,000 BFZHEK S A, oENHX (D4) -
® 4,500 BFHINZ Sz, [RIREZ, CMC X&)
DOLE I TFEFALE M R BT 2 81 v
 HIEANIZ 2 2 FTER & L 72, Eco-Kiose 2 4 —
L s ST,

== L E - o s . 21: CMC BN ENLHIZBEIY D4R E1T 9 o
FOMEICED L, b eV =7 MG 7

FFfE « TS BIC B IR T % & & % ¢ HFh: Premakumara, IGES

W5, [FRFC, BREEER & BE LA
IO TIEE WD, AT ey
=27 b~OBIN - [TV, 2

OO TIX, B E D F THhlBERE
MERETDHAN=ZANEDL, LirL,
NG OEEIL, TEY—EANRRITE
i & REE TIPS e e T D A
—ANRARRE LTV HHEHH THRINTIED 2
VN, CMC I, WKtz BRE L THRE A <—
AR B 5 & - R P A5 ik
Eco-Kiose o % —% 4 HpmgmL., U4
A 7 VG ZH LIz W0 72 90 12 B ik
L7z, WEMDIRT — XX 0D, B ¥ —
WCHEFE->TL 2HBERLTE 2EEDMOD
I, EEBOHAC LD 5B #—
A1 N DOBFEEMNEEL LD
EThD, HOREDBEFRNPIEM ST 14: Thibirigasyaya Hiugs D g sh[aILEHE
p, T OREMmEINER ICR A S, 2D

A B LR BN ST 5. (E %#t: Premakumara, IGES
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Bid. @HA) 20%D1EERE Z U Y1 7 VBTN Z RfE L TY —7 4 » ZITET,

S RIBESEY) & FEEIRALIEENHERE L3R, an o RIcB T A A T —~/ s U ATV -7 Z—|Z
JES ) et El 2 Rl Lc, Mt 7 2 —OBEFEMHERIEENEL, BEmBEINGES . BYrE & £ OB mEI
# (Botal Pattaray & FEIZN %) F* v b U —7 Z&Te, BEMEINEF T 0 R TIE, @EMHEORM,
HEFESEOF TIE, L<APTINRTHLIN, KIS TITEEZ DRV, BUF, BV
FAR 7 H—TIIFFITEEZ G720, 1% HIXEL U 72 &6 % 52 mlhh & 72 1358t i L9 2 R —
R 7REI 24T > T D, AllE ) & TRZEE L THiG=—XIC 2725 a X MR %E LT 5,
J& ZH DRI BN T O S o RIE K v ik Thi s 5,

Botal PattaraylI KIEDGA IR CHBINICE ST, SRl 4 7 V&M ZE BiF, Zhz/EmnE
(ZEMRT 5, FEachBWpdIE, R E - 7o il TIEZE T 5 £J15-20 A D Botal Pattaray# o 2 T\ % [31],
B8, Y — b - B MBI T2 M4 T, Bl LT L, BMEZEREL THo KEMRD U
YA 7 VI TERIT B, FRERIC X D & #9200 A DBotal Pattaray 73 = & L AR Hi PN 2 A C B @ T
HEDZ L, FREONENLRDL &, FEHEBIEFETEMZE LT T ND5DT, fioRIREY F4FFE L
WZ kil b,

— B 7REETIX®H S 03, TiDBotal Pattaray 2
N & BRI OFE) S . Botal Pattaray 13,
W, REPOOHHETH LN, EOIEEH
BILE - RITSE R CEE T 5, mkEE
M IXRZ OB 22 & | Botal Pattaray (3375
ADENTERW, VA 7 VEMEZTEDHFET,
W 1H100 - 1,000 SLREZBE S FENTE 58, H
W EF I 1 BH500 SLRTH D, VA 71
B O E ML B R — K (20). R (10).
TIAT 4w (35). a&F (45). HUH (20) 5
(SLR/kg) &7g->TW5, RIUHIKTEEL T !
WAHTTORRE . REEIEES L 0Figr, TiolE
WA EROIFET D Z &, (M2 T
94 Tt E Be - RIEONE, B A E R
Wt &=~ FFHiAte O TH 42 O
EGHNETHD Z &, FFICRRROERER E
DRLHRZTNDZ &7 EORE% . Botal Source: Premakumara, IGES
Pattary (Ff 2 T\ %,

15: ZHEFEHA SR L2 Y Y4 2 VB, FEAIEfRE T

TxAf AN oo dan R TIRIEBT T EEOREHICEHRTHE D BT R0V, %K)
DOEREDO—E, 2RENNHI S & ik T AREHN S T2 AN s X T ERITODORR LD,
W OITEMZ2BYREICZAI L, 1 BHiZ400-700 SLREETWD [24],

200642 1% CMC23Eco-school 7= 7 h&BMA L., FEICK LBREICELWEELZBFHR LT, T4
BMEBERICOEENRLZBETL2ONHN THD, Yoy FORKEHEIEIZIR  (ReduceZ Al
ReusefF . RecyclefF&IE L) A v —VE AN S HBCERICILD L FHTH D, TNaEEITT 57
WIT, BFERDDREMEERAN T — AN EENLTRO, FIL72%IC, CMCOMERT S EREEIEEI O 22—
TAF—HIZoTH B I, BUE, ATROA - FAFRNRZ 07 m Y =7 MIbo>TWh, CMCA X v
ZEEBIIAFRPOLBEESNTRBE I —T 3 —X%, HE. EMEET vy o X—r 52 FE LD, &
AT 4T HRMAT ¢ 7 &2, RO, B4 KT~ a R A MeEFERLE s % —%285
THDOTa Y=l NEMET D, ZNODIEMIISIMTEL20EFFFEELLVLTHD, EIREIZD
DEHIRTu T NIHEVEKE LI, T, TNENOFHKOBELOEA VL, @F, KE -
HENDa Iy FAV MIED ETADRKRE N, FHETLAEE~OEEE T T O72DIZ, CMCT' 1 7T LI
Do TNDFERN DA N DK 8 A CTREHEOBAZEFHH LTV,
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2 N MEIC L Y B EMEEERY R IRIE DHE£E

a1 IROK) B3N DFEHEEYIT, 2 RA METELEM TH L0, CMCIIFEE, 2 2=7 4128
HaryRA MR L L7 LUV TEAT 5@l 2Tz, TOREIZL S & ERAOHITEE I &
% 15 OFENSEEO L RA MET 7/ a YV —0 7 aR—P RN EE I N 7-[32], 2002 4, Burns
Environmental and Technologies (Pvt) Ltd. (BETL) & 254 Ca AR A M TH O L TH 6 Ehi
DHREIZ IR > T,

BHNFIC L AL, BETL [TV RA N T2 588 %2 L. 654 5 SLR #a L HR A Mk &
Bloemendal Road DZEFIZ DWW THE L7z, BETL BNEfET D2 KA MUV AT MILLFO T vt A%
Gte, FAEWGHIL TRWVEFEWEIL, a2 KRR METE~0ER, 2> 27V —h-Y—F 4777y
(RIZYHRNE I ICREREEIRTESTWD) THRE, VYA 7 V&M, kT, FEIICsR S
. FEETEBITHHIT S, BlxiE, &, BR—Lik, 8, 7927y Z7R ML, HT A, @
VARA MEEMIE, §#97234 L (50-100 A — hVE, 3-5 A— FUIE, 2-3 A — FMLVE) IZARLLND,
ML, 65-70C \ZfR7=Av, R Z R L, WU AR 3, HBEEY A 7 L RITRE 227K 5y LV s R
b, BREBRLS LEBEZRD D, MEMOHZRT D, giie—&—ha R A Mallii~
VEMED, IREREIIAHERE O 3 WETE 8 BEMEICHI Y . FEEkd 5[33] [14][32].

4 HnG 21 B, HEREIIMMOBET (a7 V= RO EDO T A > Faw) (BT, 21 /uid, HEIRE,
KAy, ZEKUTARAL D T IR A=A TEEHR SN D, KIS, AL 14 BB 28 HZEICI v 7 AL
TENEIND, AFF60 HN D 120 B, A NVOEMMNRAZ V= ENT, TT AT 4 v 7 RMoiG5
MERV RS, 2 URA MIZIHITMLIAT, 20l @A, ERilT T, 22500k % L TRz ICik
M TEEARUN T, 7 LT, AU T2 EEBIOSERN LIS IR © MBI LR, BTN T
A—HTQCT A MEFEMT D, IKEAIZIL, 5kg. 20kg, 50 kg W 5N T, BEMAICTRHASIND,
fhd U1 7 VERIL, HikD VA 7 VZEITTE LI,

TMORREICL D &, BETL = AR MU, 3 FHFES 4 EM L7z (2002-2004), & DfH], BETL
11 H¥%72D 130t0 750 b OFEFEY & BIIL- Y — k « 2R A ME L7z, THmI TR RA 200
MNHEFEEZREE L, THOa VR A MEF v 2337 413, 1 H4729 80-100 k> Tdh 7=, 100 k> D
BHEVEEIEY 2> C, 40-50 b Da R A MEAEEL, FEVITKD &7z, BETL 1%, HFEDILHE
EFHAEZB L 6 FED o R A UG ZVERR L7228, 2005 FRICRUCEBN A by 7 L, T OfkR N
Ml &7, ERBEHIX, BETL & CMC & O TERINEFIC OV TNk L7z, CMC I3BE
Y b — LV OBEFERIE AR Leo o7 L IR L, BETL X, CMC 38K L72&FHO W& S
ST LEDTFoT, SHIC, BHENOEERFEILIX. CMC X, TBUFOFIE A REL LieholoF
ETHNENS EFNERE (BRIES 702 5) MO OMEAREZ RN WVWINKETH -7 [34],

424



Recycle Items "\‘..J,f-

Coconut shells
To private secton

Local Market Compost

X 24: Bloemendal (2B 253 RA MlET B2

Source: Aheeyar (no date)

L L7enn, ML RICEENA Ny T LEEBEBEIS T, TNOIE, AEa X MREALY LE»
ST, AUARA NG VYA 7 VEMORTEEL, T OMEFRHEIF D 10%-15% L7 /3— L ThRho
7o ALFIEBHIEUN OB D DO TLRWA, 2 AR A MG OMMEIL, THimE L v bEroi,
BETL (% k> 2472V £ 500 SLR o tipping fee (BEHEMALEE -1~ F] ﬁﬁﬂ/\) % CMC MBHZE S TWDH,
ZDH) 60% - 70% (ZFIY 32 &KENFE
FEIN A ENR B B S L, £ DR
% MROW NI Z2ET, T TOIHYER
\CEER G LB A &L L,
%ﬁiﬂ,ﬁ \Z TR IS EE L 7> TL
%, [BIERS - tipping fee - TR D
WAL U A IVAREEM & 2 R A b
DHRTE, W IIHI 72 BUR & AR ER 5L 3 L
&L ZDEA T OEBITREGENTHERFA
"EETH B,
ERRIDa KRR MET 7 e —F 2R
ko2, CMC I xf ey e
TV & 2004 N FKRER—AD AL
RNA MEE 4500 i O HHEH A 5F 5
Kirulapone A " Pamankada East [X B S
L7, EOEE, BAERTOGR, F 7 A
LY O F &AL, DRI L72 V%A 7 mos: spar K= ke i
JVERF DRI ZATUN, (B « HRN7E T 2 Hil
THHEEEET HHHICH D, Sevanatha &
= O RO NGO 28, 4 K AT, ala=7T 1 -BH, 2 FA MNEwlff, 74+2—7 v

%#El: Premakumara, IGES
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TOEREfE+ 5, Sevanatha X, TiOMERS T n Y =7 MHOMERLE OB WEBEHMERF L T D 2
EMBIINTCHBETHD, IIa=T 4 X—ROEEWEB T 07T KAEEha LiziBEORBREZ L)L
T, Sevanatha 1%, FJEH 2R A FECOERARROMERL, 2227 0 OF#HSEE, 2 KRA b
RoeL 1 HHI A MBS 3 A DT Loy, sk FHloiEE) 2 3 L 7=,

Yy MNERE 1A B ITEARRENTTHIT-, Sevanatha & CMC T & & T 300 fifFofEH Iz >\ T
HEPEE=F— LT, FERE, 7oy MREE L3R A e OFEHAIETIT 40% OBTE-7,
Sevanatha W A X~ 7L 5 L, BROEHEIX, WL THEIFIZa VR A b e Z2 ke S50
7EEV S, KD 0 e BRI 2 FhE L7212 b B 59, 100% O 1Ex a2 a=7 1 b5 F
IER T > 72, —H O IX, TREED ORI & ALBE AT 5 R & 72 EIEMREZ B 7=, ik, =2
RANEUVERET DR MAR—ANNWEOBEBTEMEHS Lz, 2R A NEUITERTELS #
ELZ2WE R+ 52 L, 2L OHETIIa LV RAMOFEHZEILLLTLESZZE, 290z &
BEZDHE, aAVRANECORMZIC, TE=X—U T Txu—T v T ETIMUILY AT LR
EThD,

€ 16: 2 B A kB O kY

&¥}: Sevanatha, Colombo
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4.4, BxH&ALGy

CMC iE, MEZREU) R HSIM Z R 35 & 9 B L WRIREIZ 1980 A B EH LT\ 5, Ff&ilsy
GOMEMENEE S —FH T, MOFTEMEYFIL, TIMIBEEML GG EZRL TS, LLRRL, —
T ROBRERBEIC LV B EEY . NGOs OiF#E) 2 & T, FeR—FLrnfrah sz, CMC
~OPLENEL Z - T X 7z, 5l 213, 1991 4F Metropolitan Environmental Improvement ~7'&2 75 LD —Eg T,
R ET (WB) LEEBIE 7 12/ F & (UNDP) OE2Bh% 15 C. fidM i (Hanwella OfKH) A
DFEATAREMET A RMHEMFF — AL > TEMI 47z, Since the 7' v ¥ =2 MIFH7e THERNEY T
HNT=DT, KREBREIMGEIERICGER FREMEZ /R L2, ey =7 ME, BUEMZ2R AT E RN
BIZXoTH RIS T,

D%, TEMENHO T 1R —P i,
Hanwella 7>% Welisara ~& & <47z,
Welisara /3. Urban Development Authority
(UDA) K O Environmental Impact
Assessment & FEHL W HEME T A b AR
Metropolitan Environment Improvement
7'v 77 5 (MEIP) IZXL - THEMEI
720 TREH® Welisara (%, {g 1112 & - T,
LT O AR BEANT U RR (T BR B
=Pk LTz, £70. TOERKITIEE
BRI ERN gD, —H
1995-96 D AFLEGE AKX LT=DOBHITT
By =y FAREFES N, 1997 T, T
Y EE, Hanwella ORI DOETO X 0 &
GITIC T EE R LTz, EIAs R°EITAlHE

M7 2 N EEFE SN AFLOIER 7258
FREENT XTERBINT, FE,
1999 &il?ﬁ&@}ﬁ% k BZ‘]@E’\] 7o ¢ Source: Premakumara, IGES
HEE S iz [14].

27: Kollonnawa DA —7" > & > 7 HINT i

HNICH D 20 =— B — DAy . Bloemendhal
HSIC R L7 BEE A R FTELCE 2, o
ELWBEZITTCEREALL, BT AD T H
BEHICELT ALY THD, FEREBIE, &
RSO 2% C, BEEDEREICCD B
ZHHOHHIH L IRV IABOMIEE Lz, B8

ZhIZH P 59, CMC % Bloemendhal -1
NEAEH LT 728, AZ T ADFREIZ K
D KFNFEE L A3 OB R F L 21T,
1,500 BFOERDEEHE L 72, Z OFFE, (ER
PIERFEICHF 2. #cflFrm s TREDFIL 2
MEWEI NIz, FERFOINIH R 55 F
T, IR RTIEIAEUGD 2 BRE b EE L
7-. UDA IIx3KE & L TH LW T4 Pothuvil ~ Source: Premakumara, 1IGES

Kumbura, Kolonnawa |[ZHERE L7, BV A hOZ o V=TI2k b L, THFEH, I OERMNHT W
EFERTH A= SR TN D, OB R RoM5 E T, 4% VEEHAT 5 TETH S Lk ~7-m,
FTTICZOHHMO ZHTESHEFHLTEY . ROV T ADRELEZ > T D, CMCIZX 2 L, #HHFT
(T T, 2OV A FOBAICE T 2 R AN 80 LA ET 7 A LENTND L),

16: Bloemendhal DA —7 > Z o 7SI (k%)
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BURIX, CMC 3D ZHZ =R VX —ZEWT 57 a R —P L2 El L T\ b, ToEIXZZ 0FF%E
WL, 7uevcl MIFERYOBREEETH L LA,

T Y=7E, FTEAED Bloemendhal BN HIOFAEZ XY | 2w LR & EERN O LIRS oo Rk b
¥ BEEILILDHELT, 7avz=y FONFIZITEROEMRH S & LT\ D, —HEEEMIX, FEIFE
Wy TRV X —CEHT 5 TR T 1 H 1,300 k> OBEHEY) % 56 Megawatt D JJIZZ8H#L L, 45 MW
EEIZOENT Y v RIZikD L2 HIAATHD,

5. BE/N— b Fr—y o 7 L EHEH
51 2 Ia=743M

CMC (F 1980 FRDOFND M BATEH Y —E AR a I 2 =T 4 BMETY ANLD L) BRWELZ R -
TW5b, a3 2=F ¢ BIRITENEHE HIEIL, 2o R TR - Elc S ThE TR STV,
HEE, 23=2=7 ¢, BUF, NGOs /X— hF—L v FZ2ME L, a3 a2=7 ¢ X—Xflfk (CBOs) ®
HEERIET 5 2 & TITBY — E AT E i S RER ORI Z W E T 5 2 L TH H[35], 4 CMC
I% established the Community Development Councils (CDCs) %4370 R0 VWL — /L L 2B 2R E L, HO
TRAHRE TBA4A L7z, CDCs (Tt x . RBELERDOBIMEART O % AN S 723, 1979 £ELURED United
Nations Children’s Fund (UNICEF) @ Urban Basic Service Improvement 7"z 77 A7 Million Houses
177 2 1990-1994 D FEMITIRS B D K D 12720 | 1990 DDV Z AI2i, 630 LAk CDC 7= =
VARICTRE TS L 02572, [36] [37].

CDCs ® U —#—ix, HIZ—JE, ik, CMC O&H K, MEETEMEORK L2624/, ala=
T A VoL TR CE 72 W IBEIZ DWW TR 256 L& > 7, Housing and Community Development Council
(HCDC) Zfi4 &h, CDC v AT ADfcmfER & U CHERE L 7=, 1% CDCs O&ENE, aa=7 4
DR « S AIE OUGEFHAZRE L, CMC KUOBEEBFEEN 2 2 =7 s O =—XZ Pt L,
I 2=T A FAEFEORE, I 2=T A SMOGERY, RET VT A07T v 77 L— REE, FMD
BERE & DA HERF T2 2 L THH[25], L L 1FE A ED CDCs 1T L, ZhRAUIZHERE L TV 720,
ZOHMIZIE, Tr ST ARICKERYEEEROANE, TV PR=ZDEL, U=y
TR, BUNBEB DA O) 72 458 70 E 3% B4 5 [37].

CMC (2% LA LA~ 2 2 2 =T ¢ BIHEEO LR ILE, BIRRYIZIE CDCs 23 BEFEM A PRI
FRSMEE T EE MRS &8 T 2 BURSEOFNE, CDCs (Zxf LLEE 4O, CDCs kifk & #
RO ER BT BT, FEEIC, BEFEY Education Unit 23 FEEEW) A& BN IC TRRE S 4L, CDCs & &
blZala=T A BiRE T T L E2E T HTETHD, BIEICKTLIH LWEEWEH 0 7 Z
LA, BIED CDCs L EFITIThN b, MiZN—7137 v /T AFE L EEL2EE LR 5EhnT
W, CDCs IFERDBA—/UZHED T EZMERICTHZ L, CMC IEa I a=7 ¢ COREEYEINIEH
EARTY 2= ViRV IR FE ST — P CTHEBEIND Z L 2MHEFRICTIZENREEN TS, CMC 2VE
AN UT=BEEM SN - &R ey =7 ME, a3a=TF 4 « X—F =T o THEEIRIHLIZZ
LR LTz,

5.2. NGOs DEEZEYEESM

Hfs > NGOs 1%, 1990 A6 = v U AROEEEERIBEIZE D > TE T, FBMEREE PRI 1T 5 NGOs
DBENDZRD HIIRD - D%, 1992 41T Sevanath 7% MEIP @ Bk %15 C Gajabapura-Bo-Sevana £ 7% (2 %)
LCEm LI fay hay=y ML ThHsD, ZOFry=7 FT Sevanatha (£, 2I=2=7 ¢ &
CDC ZENELC, ala=74U =27 avy7&lfiL, 23I=2=7 & CMC k&8 & It[F CRE%
I L Caxa=T 72 var 770 Ek LI, 207272 a 770X CDC IZxfL, 23 2=
T 4 TOEERREOUGE & BRIEEHIEE 2R 2 [ZFIT L W EEORFFZP#EIZ L7, Sevanatha I,
CMC, BHHEBUMHEES, CDC &%V v 7§ 5tk a i LT, BEEMEIOTBEREEI 28 L TE%
< OMH D AEIESCEARN LEEEOLEL LT, ZNOOREEN, 2 2=7 4 X—2ADFHRRE 0/
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Z LI NGOs NEINT 25 Z L ATxt T D BUFCHEBIBUR ~DR_EE ICE b E b 76 L,

BIE, 16 @ NGOs 7% CMC £ D #H 7 v 7 Z L [Partnership Promotion 7’12 77 A (28 L TW\W5, £
D HHO 10 O NGOs 1%, - MGTBEIF 70 7T AERIFEE T Y =7 OV R— |k LiFEsMEIERE
NODOEEEMEH T, FICEFEMER T 07T LML TnD, O DIFENIFREICER > T
L5, BEEYEHEETRKELS 3 20N 7 TV —ITHHTED, MAEE (VoA A - By —0Of
FEFTE, 2 - B =—X), BXEE (2 2= 4 X—ZXEEYEH 70 7 7 AMEEE CDCs
EHFTEET 2, BEMOWE, 2 2=7  FEREYEI S AT LOfRE, 3R {EEOHEEL GTe) | HE
IR (ERMERNC DWW TEE I, BUTOIENFREEITOER)), —FELIEEKIET e —F, =
7 AR EU O BEFEME BRBUR MFIE L TRWad, NGOs BT N ey ey =7 oz HTn
7200,

53REICYRARAE T H—/— "=y DS

1997 DIF L ®HNH CMC (Far U RCBITFHARMIE R AE Y Z—R— " —2 P E{THY—E 2D
FALCHIATe ik E2 R L Cuhz, CMC 1X City Watch Group (7 KA YU — 7 L—7) Za%E L. R/
EVRRAE T H— AU N—TEREINTEY, TTE#EE O — e 22k L el oW T RICRES

D, IbIT, ARYR  EVRRAEIH = N= vy T e T n ST ARRESN, ETVRAEY
2 —RRERO—E R D D L O BE AN, BHWDOAT v 7L LT, THOBEEYIEEMRFE
NERME 7 Z—IZ&KiE S, CMC IZRM/IE Y3 A7 X —2, a2 KRA MbE RIFEHIZ OV Tl =
22T LYLE R L AYLIZBIT A e — gV EERE L, CMC BRI 2 A® 7 ¥ —% [
METXLX—IT] Tuadcl MNIBIMESEA0OF L2 ZEIT L H 5, BEWEH L&Yy
— B R, & ZFTOEMER, AR, EEROFEWR, MERERENAREEFTOA T F A FiH
HROF—E 2« L, T TR 7 F—IIBITER TV 5,

an HRORMIE YR AE 7 X —_— hF—y TRFEIL, HEOBKICLDHOTIEHRLS, Ebon
EE9E, CMC MAZ D TEAREAMARDO FENOLOFEROKD X H THDH [28], RRE/IEY R A
Yo Z—iE, BIFIZE > T) BEFIZRDARENEEZ R TCNDH0O T, BEMEE 0 Y =7 FOBEER
BHE/N— M=y T EHOECH IR TE Db LWV, EEE, S— b —2 v TR
T HITIE, BHIHELE S EHR Y XA T AOWEEITV, TOKEDENLEODILEND 5.

5.4. EBRH 7]

CMC X, Deputy Municipal Commissioner (Professional Services) DEE FIZHHEEFn Y =7 b=
—F 42— MCELEZFE DA S, [ERSHRI & Director Engineering  (Development) & & & ICH Y LA T
Wo, UTO7rY=713, BEEWEHERTREE, ESNbOTHD,

1997 /(2 CMC 1. EFEBFZE L CHARBM O OB 2R L., 90 50 a2 37 s T v 7 A
L7z ZHUC K VBEEYOFRINENBMIN T, BEEHICRE L TH o7z 2 WENLHSZ 1,250 75
750 £ CHI T2 FENTX 7=,

1998/1999 42, CMC (%, Urban Management Programme (UMP) of UNDP/UN-Habitat & @/ 3— kJ—
VT EMATRE T 0 T A EER LT, EREBIT, an O UMP A =37 4 7T, fTE—E
A EDOTOOHESMOBRGAEZED D Z LT CMC i ERSHITEE b CTHMfkIcT s & T
b5, BRNRIEENCIE, 74 —TF LD (V—2avs | T+—NATN—TRE, I F—,
TL—V A= Tty va B LEESTE AT — 27 RV =R L Tili O EZE5EL -
WEMER S & S 5), FEFERDEFIITNICB I AMHRFEOEE Ny 7128572, fTEH—E AR
AMTEREREFORKXEIL. BT bEROEFED RN DWW THEERE Lz, 2IFIX, b
HEOBREMEIUCET 2 EHR AN —E AW\ E~DggA L 7e-> T b Efafi LT,

TN &=} CMC X, UMP Yr ¥ =7 FDB) )% 45T, the British Department of for International
Development (DFID) 76 D& 4 « HiiliEBZ2RkRD D 7 o R—F L Z21Ef L, 1999 12 a3 2=F
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4 TR T— A NCHRHEREER 7 n Y =7 b &2 E L7z, [2 v 2 Rifio Poverty Profile | /EARIE.
RERWFETH-oT2, TDOLULT, EEICTEWLTEOEHDOREEIL, WEZOTHEM LIZEN RN
MHToh %, Poverty Profile  (2002) 1Tk % &, BREHIZEHIT DIRE R BEFEMENLY — B A REERER
\ZRTT 4 T4 237 NG 2 Tnb, 1,250 AFTOERK D E [EUHLEIE, 70%03 % D X 5 7oL I8
FLTWD, 512, 66%DEEIZIL, TOREFEYEIUY, —EA~DT 72 ARKML TNDTH, ER
1%, HIZUDH O CARAN— R A EHFEL TN D,

ZOXOREROREFYEHRMBEORE I AZBET HITHD, CMC X, BEEMEHZTOTET—EX
D—Ek & L. Asian Development Bank (ADB) 73ZBj L C\>% Enhancing Municipal Services Delivery
Capability 7 ©2 =27  (RETA5764-1998-2000) & [l—fi L7, BEFEMEHHIND 36 ADT B AKX 7
B, RUTFv—F T MR RIS OWTHHE 2317 T, £ D72 O—iiE4 & 2 TRRAfE S #u7z TCountry
Focused Training for Solid Waste Management (JICA) | {26 Z/173 CT& 7z, Bench Mark 712 =7 MIT,
CMC £ 50 Vv MTFRAT ¢ v 7 B 28K AERICEA LT, 2 IBEIN S D FTORE ST 4 14k
L7k R, B & O ZHEFES 300 A ETICEAD L,

Z 7R Core Area fikfi 7 12 = 7 I (UN-Habitat and UNDP  (1999-2004) D4EBh) 12X 0. BRESE
TEH S AT A BREE B I O 238 LT 7212 GIS Y AT ARBRBINT-, FELE LT, kAR
INT —H R— 2D RFEE A< 8% L7-, 2003 45, CMC (X GIS O##{k % X% B C Asia-Urbs Program of
the European Union ® 7' 7757 LD F T, /XY « = KU » REWHH L TEEZED =, CMC OHEFTF— A
I, AHMEA 2T, Poverty Profile OF —X# X—2N7 v 75— k&M=, GIS Zffi~>TCMCIE, DB
FEMREE R A E]IICT v 77— F L, ZRERMZRE Y — VSR 72 W & Bh AT D & D ST
T2,

Lo X REEW T e s v a7 Ak, FEEDE OB IR ECRE IS E S Y
THNTWAR, MEIP a2 25 2 (WB & UNDP OfEWE=137-71 275 L) ®OHMIZ., CMC OB
WAL = — X% 06 5 72 O O AN AR IZEF LTV 5D,

6. fiam & R

ZOWEFT, an AR TOREMEENERERREMELZTICOR R LT, BMEOKE 212/t
By - BRFEW « BURKZRRBEIZ R > TWA Z 2L CE e, aa R, EaThby., £/, fE¥ED
FLEHTHY, LHY VR T00 N OBEFEYEZRAESTETND, TOH, BEMLIHE e 2 5
SRTHIERLRNE VW) REARRBEICET L TWD, #HE i, RIS Aeho - ZHEEL L,
au UARTTROBEFEHEE 2o TWDHD, FHIETICECERBIZTOANOOY 52 HDTEY | 1T
P —E AR TE R E REFITEATHWDLTEDRATH 5,

CMC I&, ZD X5 RfEOEA S % 1987 FIZFEFEWE PR 2 BIIRER L LI BRSO R Le, JEME
PRI, JEAE. PR, BN, BBEh, EM, P RRERIEICEE T 2B BB A MR T, B, fHRkk.
Wih, RE, A, EEER I AR L TN EZ 08 5 BR AT 5, Lo o T, BEEYEH
DRI 2 BT 21248 0 . FlROIEE 2R FEMICEIT e FIE TS 2 LIFEH £ T
H7R,

BEFEW) E B O BRI 72 v | BEIEW) B E MR T T EL O T RN CMCIZ L W Efrsnd, i
WD Y55 DBEFEY) RN AN B AL ST, AR RN AN E AR i S 7= A B N O BEFEY RN Y — &
ANMHHDIZ E A EOHIIKTEGES N, Z0%, M ay N 7Tal T 5O L~YL T, ZhlEFEFREYH
NEFERETmE—a URBEASI, SO S TOREELZHIT 5FHL HE L,

INETOCMCENT, BERERRERE THICRBNH 55 - TfGEE I EN LR -T2 &
ITHDH, LU, fTBH—EARRITX g & BRI OFEREYEIL, BINEENT 7 EATEX 5
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