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Abstract:

Jakarta, the capitol city of Indonesia, produced around 8,646 ton/day waste, with over 55% is organic waste. With total
9.2 million inhabitants (2009), Jakarta is predicted to produce 9,025 ton/day waste in 2030. The government has taken
various measures for waste management, including through international cooperation and community and private sector
partnerships. Revision ofa Solid Waste Management Plan focuses on source reduction and integrated waste
management to reduce the amount of disposed waste. Community collection is implemented for management at
primary level, while collection, transportation, and management at secondary level is contracted to private sector under
government supervision. A composting center was established in Cakung-Cilincing to compost1,000 ton/day, and the
rest of the waste is transported to Bantar Gebang sanitary landfill. On the other side, community initiatives at
neighborhood level that began in mid-1990s has now spread to about 22% of the whole neighborhoods in Jakarta.
Informal sector also plays important role, as it was predicted to recover about 25% recyclable materials and helped
Jakarta saved at least 26 million USD/year.However, with the increasing population and urbanization, Jakarta must
continue its effort to find more effective and eficient ways to manage its waste.

1. Background of the city

Jakarta began in the 14™ century as Sunda Kelapa, the capital of the West Java Kingdom of Pajajaran, in the
north coast of Java. In 1527, the Islamic Sultan of Demak seized Sunda Kelapa, renaming it Jaya Karta (the great city).
In 1619, the Dutch East India Company (VOC) seized the port, renamed it to Batavia, marking the start of a colonial
occupation that lasted until 1942. In 1900, Batavia was a compact city of approximately 115,000 inhabitants, with
annual population growth was about 9% (Silver, 2008). By then, the Europeans living in Batavia enjoyed living in a
planned residential quarter at Menteng, while the native people lived in the surroundings kampungs and in traditional
villages (Winarso, 2011).

After the Second World War, the new government of Indonesia brought changes to the social and physical
structure of the city, and Batavia was renamed to Jakarta. Planning for Jakarta in 1952 drew on garden city scheme,
described in a Concept Plan for Greater Jakarta for 1950s through 1990s. The plan conceived Jakarta expanding in
concentric layers, with Lapangan Merdeka (Freedom Square) near presidential palace at its core, partitioned by a series
of ring highways, and enclosed with a greenbelt that defined the outer limits of urban development. A detailed plan for
Jakarta referred as the Outline Plan in 1959 proposed a development program focusing on universal water supply,
drainage, and roads, with housing handled by private builders. The plan had never been actualized, as there was a

heavy involvement of Soekarno, the first president of Indonesia, in Jakarta’s development (Silver, 2008).
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From 1961-1971, Jakarta underwent massive urbanization, with doubling population from 2.9 million to 4.6
million (Winarso, 2011). Development of hotels and banking sector, expansion of civil service, and rehabilitation of
physical infrastructure system, road transport, and vehicles were thriving. A second master plan was enacted in 1967
for the period of 1965-1985, recognizing several major problems: flooding, sanitation, traffic congestion, and housing
and public facilities at low-income population (Silver, 2008). To accommodate the issues, Jakarta was developed into a
regional metropolitan area, with three zones: core (Special Region/DKI Jakarta), inner (adjacent areas within
Kabupaten Tangerang, Bekasi, and Bogor) and outer zones (areas further away from Jakarta, but still in the jurisdiction
of the three Kabupatens) (Figure 1). Rapid economic development was indicated by development of transportation
system and networks, and the emergence of private-sector property developers and property booms from mid-1980s to
mid-1990s for new towns developmentin inner and outer zones (Winarso, 2011).

JAVA SEA

—
To Bandung

Source: Firman, 1999
Figure 1. Jakarta Metropolitan Area

The government also gave much attention to infrastructures development, as about 60% of Jakarta’s urban
population was estimated to live in kampungs, urban villages that are partly informal settlements. Kampung first
received formal attention from the Governor of Jakarta in 1969, with the launching of the first Kampung Improvement
Program (KIP) in Surabaya. At that time, Jakarta had approximately 500 kampungs, 68% had no private toilet, 90% no
piped water, 80% no electricity, many were located along canals into which garbage was thrown, and relatively few
permanent housing units (Silver, 2008). KIP was introduced in Jakarta to encourage residents to improve infrastructure
in their neighborhood, such as roads and footpaths, drainage ditches, communal water taps, sanitary latrines, garbage
bins, and social services such as schools and health clinics. The program continued until late 1980s, and by then had
touched most kampungs in the city, together with other community infrastructure programs.

By mid-1990s, about one fourth of Indonesia’s urban population was concentrated in Jakarta Metropolitan
Area (Firman, 1999). Jakarta was expected to become a world city, spurred the more rapid and dramatic physical

transformation of the city landscape, mainly along the commercial spine in central Jakarta. Jakarta Master Plan for
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1985-2005 emphasized the creation of new central business district, integration of regional and city strategies, and
suggested a guided land development program. However, economic crisis in 1997 hit Jakarta hard, as it has the largest
concentration of manufacturing, finance and banking sectors, public sectors and property. Economic growth rate that
reached 6-8.3%/year during 1987-1997, dropped to -2.74% in 1998-1999, although rebounded to 3.67% during 1999-
2000. If calculated based on constant price in 1993, gross domestic product decreased from 7.46 million/capita in 1997
to 6.06 million/capita in 2000 (or equal to 22.55 million/capita based on constant price in 2000) (Firman, 1999). Dollar
dropped from 2,400 to above 12,000 rupiah after the crisis, halting many major infrastructure projects. This led to
deterioration of the level of public service and infrastructure that the government and the private sector provided
(Firman, 1999).

During the political and economic reform era that started in 1998, Indonesia reinforced decentralization,
abolishing the hierarchy between central, provincial, and municipal government, and provided a more balanced budget
for local government. This means local authorities can plan and implement development plans according to the local
needs. Participatory element was introduced in the urban planning process (Silver (2008).

Now, with a total area of about 661.5 km? in a coastal and lowland area and 9.2 million inhabitants (2009),
Jakarta is growing fast. The capitol is divided into 5 municipalities, 44 districts, 267 sub-districts, and 30,094 small
neighborhood units (RT). Economic development was predicted at 6.5% in 2010, and GDP based on constant price in
2000 was predicted to reach 41.2 million rupiah/capita (BPS, 2010).

Long Term Local Development Plan 2007-2012 in Jakarta prioritizes several programs, including flood control,
communication and transportation development, pollution prevention, improvement of community’s basic needs
including settlement, drinking water, and health. Jakarta Spatial Plan 2010-2030 that was just introduced in August
2011 includes zoning to control spatial structure and spatial pattern of city centers, system and transportation network,
water resource facility, utility networks, green belts, and conservation area. Several areas were set as activity center,
either as primary centers (nine locations), secondary centers (seven locations), and tertiary centers (Figure 2). The
Spatial Plan also includes transportation plan (pedestrian lane, bicycle lane, mass transport, commodity transportation
terminal and port), green spaces, water resources and flood control, drinking water, solid waste management,

community involvement, incentive and disincentive, and penalty for violations.
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Notes:
Primary centers
1. Mangga Dua Integrated Trade Center (apparel trade
center)
2. Bandar Baru Kemayoran Integrated Trade Center
(exhibition and business information center)
3. Central Square/Monas (national government
complex)
4. Tanah Abang Primary Center (textiles trade center)
5. Dukuh Atas Primary Center (intermodal transit
area)
6. CBD Trade Center (comercial and financial center)
7. Manggarai Primary Center (JMA transportation
network center)
8. New West Primary Center (municipal government
administration, trade, and service centers)
9. New East Primary Center (municipal government
administration, trade, and service centers)
10. Marunda Special Economic Area
11. Pantura Integrated Trade Center (waterfront area)

Secondary centers
Glodok, Harmoni, Senen, Kelapa Gading, Blok M,
Grogol, and Pramuka Island

Figure 2. Spatial Structure of Jakarta in Jakarta Spatial Plan 2010-2030

2. Law and Institution of Solid Waste Management in the City

2.1. History and international cooperation®

Before independence, the colonial government collected waste door-to-door in urban area to be disposed in
open dumping sites, while community managed their won waste in rural or kampung areas. Institution responsible for
sanitation, which provided waste disposal service, was established in 1969-1978 in cities including Jakarta. Directorate
of Sanitary Engineering was established by the central government in 1952, and began to be involved in sanitation and
urban drainage at national level in 1979. The first waste management project in Jakarta was Solid Waste Improvement
Program (SWIP) Urban | that received loan from International Bank for Reconstruction and Development (IBRD). The
project developed a module for waste management in sub-district area with 30,000 inhabitants, which was later adopted
by other cities such as Surabayaand Denpasar.

During 1984-1988, the central government decided national policy and strategy on SWM, focusing on five
aspects: institutional, technical, financial, legal and public participation, and introduced several guidance, technical
standards, design criteria and pilot projects. In Jakarta, waste management become part of urban development projects
with international assistance, such as SWIP, IUIDP, KIP and other programs. In 1987, Jakarta outlined a Waste

Management Master Plan with financial and technical supports from JICA. The plan implementation, especially during

! Summarized from International Environmental Planning Center University of Tokyo (1995)
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Solid Waste Improvement Project in 1993-2000, included construction and improvement of waste collection system,
road sweeping, transfer stations, final disposal site, and other SWM facilities.

During 1989-1994, Jakarta began to open the participation opportunity for non-governmental sector, which
include formal business, NGO, informal organization, and community groups. “Indonesia Private Sector Participation
in Infrastructure Public Services” project supported by WB and Japanese grant was introduced to increase SWM
activities and privatization. Recycling activity and community-based composting to encourage waste reduction and
separation was also pioneered in this period. Based on a pilot project in Bandung in 1989- 1992, Jakarta developed
Composting and Recycling Center (UDKP) at several locations using funding assistance from national government and
banking loan.

Community-based waste management (CBWM)? developed in Jakarta in 1995. MEIP and UNCHS funded
“Field Demonstration of Small Scale Composting Units” projects in 10 neighborhoods in 1995 to study small-scale
composting with waste separation at the source, focusing on partnership between the informal sector and the
government, evaluation of UDPK, and introduction of composting methods. In 1996, UNESCO initiated a successful
pilot project for integrated solid waste management in Banjarsari area, which was later known as one of the first
community-based initiatives that spurred the development of community-based approach in SWM in Indonesia. Several
NGOs also initiated community projects on small-scale composting, working with women groups at neighborhood
level. The government also encouraged small-scale incinerator, although it was abandoned in mid-2000s.

Jakarta carried out several pilot projects to encourage 3R and at-source processing, including 3R pilot project
at 5 sub-districts in 2000, Zero Waste program at 5 other sub-districts in 2001, and Waste Separation program at 5 other
sub-districts in 2004. Review of Solid Waste Management Master Plan in 2005 emphasized 3R-based policy,
decentralizing the previously centralized system by encouraging the development of Intermediary Treatment Facility
(ITF) and Transfer Stations (SPA). Jakarta pushed for a regional waste management for Jabodetabek Area (Jakarta,
Bogor, Depok, Tangerang and Bekasi) and established a Waste Management Corporation, under a Western Java
Environmental Management Project (WJEMP) with support from the World Bank. In addition, Jakarta also worked
with a number of companies to encourage community-based waste management through CSR program. Table 1 shows

history of the progress and international cooperation on SWM in Jakarta.

2.2.  Regulation
There are several regulations that are related to solid waste management in Jakarta:

Law No. 4/1982 on Environmental Management

Law No. 23/1997 on Revision of Environmental Law 1982

Law No0.18/2008 on Waste Management

Regulation of Ministry of Public Works No.21/PRT/M/2006 on SWM national strategy

el

2Community—based waste management is defined as an activity to manage waste from household to temporary disposal site, with full involvement of local
community in planning, organizing, leading and controlling the activities, with the main goal is to reduce waste at source.
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Local Regulation N0.5/1984 on Jakarta Spatial Plan
Local Regulation N0.5/1988 on environmental cleanliness in Jakarta
Governor Decree N0.1453/1988 on technical guidelines for solid waste retribution collection in Jakarta

Governor Decree N0.1281/1989 on solid waste management in Jakarta

© © N o O

Governor Decree N0.10/2008 on organization and operational units within the Cleansing Agency of Jakarta

3. Implementing Organization of Solid Waste Management in the City

Jakarta Cleansing Agency was established in 1967 as an institution for waste management. It has four
divisions, four operational units, one secretary, and five local agencies at each municipality (Figure 3). Daily operation
is conducted at by local agency at each municipality in West, North, East, Central, and South Jakarta. The head of the

local cleansing agency reports to the mayorof each municipality, who reports to the governor.

Vice Head

Secretary
[ I T 1
Sub-Div. Sub-Div. Sub-Div. Sub-Div
General Affairs ) | Human Resource | | Program & Budgeting ) |  Financial

]
. . Div.
Div.. Div. . i .
Div.Facilit mm
LManagement TechniqueJ LHandling & Control[ing] [ -ractties ] E‘; Pri‘\l/:g lliszewlf;ﬂ:;m

— 1 — T

Sect. Technical Sect. Waste &
o .. Sect. Procurement
Training Wastewater Training
Sect. Management - Sect. Storage &
Sect. Law
Enforcement

Sect. Community
Relation

Sect. Business

Training

Sect. Community
Development
I I I ]

[
Local Cleansing Agency Regional Disposal | | Municipal Disposal Wastewater/Septic || Jakarta Coastal
Administration Site Unit Site Unit Tank Treatment Unit & Bay Unit

Sub-Div [ I ]
General Affairs Sub-Div. M Sub-Div. J[ Sect. }

General Affairs Facilities Operational

Sect. Maintenance

I I I 1
Sect. Sect. Sect. Wastewater . .
Controlling | | Treatment & Septic Tank Community Devt. J{ Facilities

District Office

w
fod
o
o
w
e}
o
pxs

Source: Jakarta Cleansing Agency, 2009
Figure 3. Organizational Structure of Jakarta Cleansing Agency

The Cleansing Agency also works with other agencies and private companies in waste handling, such as:
Public Works Agency for waste handling at canals and rivers,
Park and Cemetary Agency for waste handling at parks and green spaces,
PD. Pasar Jaya for waste handling at traditional and modern markets

E

Wira Gulfindo Sarana for management of Composting and Recycling Centerat Cakung Cilincing
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5. PT. Godang Tua Jaya (PT. GTJ) for management of waste at Bantar Gebang.

3.1.  Task and Function
The task and function of Jakarta Cleansing Agency is described in Local Regulation No. 3/2001 on organizational

structure of local agencies and parlement in DKI Jakarta and in Governor Decree N0.10/2008 on organizational
structure of Jakarta Cleansing Agency.The main task of Jakarta Cleansing Agency based on the local regulations is to
provide efforts to realize a clean and healthy city. Whereas, the functions are related to:

a. design of solid waste programs and budget

b. retribution management and accountability report
¢. operational policy making
d. management of solid waste and septic tank

procurement of waste handling facilities
provision and maintenance of facilities

technical support

> «Q =~ o

human resource management

i. development of community involvement for waste management improvement
j. standardization of service and permit issuance for waste business

k. enforcement of regulation

I.  regular reporting and accountability for task and functions’ implementation

3.2.  Human resource
As of 2009, the Jakarta Cleansing Agency has a total 1,972 personnel:
e Jakarta Cleansing Agency :308personnel

e Central Jakarta Cleansing Agency :320 personnel

¢ North Jakarta Cleansing Agency : 228 personnel
e West Jakarta Cleansing Agency : 325 personnel
e South Jakarta Cleansing Agency : 373 personnel
e East Jakarta Cleansing Agency : 418 personnel

Jakarta Cleansing Agency also employs 3,005 contract employees in 20009.

3.3. Budget
Allocated budget for Jakarta Cleansing Agency set in its 2009 budget is 588.5 billion rupiah, proposed for 35.8

billion rupiah in personnel salary and 552.69 billion rupiah in programsexpenditure. Details of allocated fund for
programs are listed in Table 2 as follows:

Table 2.Program Expenditures of Jakarta Cleansing Agency Budget in 2009 (in million rupiah)
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No Program Amount
1 | Good governance implementation 50.64
2 | Office building development and maintenance 2.15
3 | Performance improvement for septic tank management 1.65
4 | Performance improvement for solid waste management 494.78
5 | Improvement of city cleanliness 2.50
6 | 3R implementation 0.40
7 | Construction of Intermediate Transfer Facility (ITF) 0.32
8 | Environmental facilities improvement 0.25

Total 552.69

Source: Jakarta Cleansing Agency, 2009

Cleansing Agency at five municipalities in Jakarta received allocated fund from three sources: mayor, Jakarta
Cleansing Agency, and allocated budget for local cleansing agency. Table 3 provides detail of received budget for
respective cities.

Table 3. Budget Details for Cleansing Agency at 5 Municipalities in Jakarta in 2009 (in million rupiah)

Mayor Jakarta Cleansing Agency Municipal Agency
. - Non-program
No City prggpam Program (Opefatignal) Incentive | Program Non- | Total

(Salary) Cleanliness | Retribution program
1 | Central Jakarta 0.95 6.26 1.31 - 0.27 18.38 14.08 | 41.24
2 | North Jakarta 12.03 7.10 0.69 - 0.44 26.93 - | 47.19
3 | West Jakarta 0.00 5.86 1.03 0.62 0.67 26.82 - | 35.00
4 | South Jakarta 14.41 6.91 1.12 - 0.88 30.98 - | 54.30
5 | East Jakarta 10.39 7.17 1.24 - 0.85 - 28.74 | 48.40
Total 37.79 33.29 5.40 0.62 3.11 | 103.12 42.82 | 226.14

Source: Jakarta Cleansing Agency, 2009

While total annual expenditure was more than 580 billion rupiah, income from retribution in 2009 at five
municipalities in Jakarta was 9.23 billion rupiah, or 106% from the targeted 8.7 billion rupiah (Table 4 and Table 5).
Local regulation in 2004 eliminated retribution for households, subjected the waste retribution to non-households,
which include offices, stores, mall, hotel, etc, for waste retribution. However, household pays waste collection fee to
neighborhood association for waste handling at community level. The rest of the expenses was funded through foreign
soft loans and Jakarta government budget (provincial government).

Table 4. Retribution Target and Realization in 2009(in million rupiah)

No City Target | Realization | Percentage
1 Jakarta Cleansing 4,227.00 6,054.88 143.24
Agency
2 | Central Jakarta 991.70 710.62 71.66
3 | North Jakarta 888.30 648.96 73.06
4 | West Jakarta 853.47 520.91 61.03
5 | South Jakarta 807.33 601.06 74.45
6 | East Jakarta 932.19 691.18 74.15
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4.

4.1.

| Total | 8,700.00 | 9,227.61 | 106,06 |
Source: Jakarta Cleansing Agency, 2009

Table 5. Retribution Target and Realization in 2009 based on Retribution Objects (in million rupiah)

No Retribution Object Target | Realization | Percentage

1 | House - - -
2 | Office 947.34 715.05 75.48
3 | Industry 2,253.84 1,280.03 56.79
4 | Hospital 132.00 127.63 96.69
5 | Small/medium industry | 2,275.44 2,279.54 100.18
6 | Final disposal site 1,427.40 3,265.75 228.79
7 | Wastewater processing | 1,663.98 1,558.95 93.69
Total 8,700.00 9,227.61 106.06

Source: Jakarta Cleansing Agency, 2009

Solid Waste Management Plan

SWM Plan 1987
SWM planning in Jakarta was first described in Jakarta Solid Waste Management Plan 1987, to be used until

2005. The projected population in 2005 was 12 million and was generation was predicted to reach 10,220 ton/day. The

targets elaborated in the plan were:

1.

o o M w

Technical aspect:

a. Efficient waste collection and haulage system (mechanization, transfer station)

b. Efficient street sweeping system (frequency, method)

¢. Adequate disposal system (sanitary landfill)

Operational aspect:

a. Waste collection and street sweeping (control of working hours, control of weighing waste, vehicle
maintenance)

b. Strengthening control of waste haulage

Institutional aspect: strengthening organization of the Cleansing Agency (autonomy, efficiency, control system)

Financial aspect: strengthening financial base (fee collection system)

Legal aspect: strengthening regulation, including control of private activities

Citizen participation: citizen education and participation system (information system, communal sweeping)

Figure 4 generally described the waste management system set in the 1987 SWM Plan. According to the plan,

Jakarta Cleansing Agency and RT/RW would handle household waste, Jakarta Cleansing Agency would handle

commercial waste, P.D. Pasar Jaya would handle market waste but Jakarta Cleansing Agency would be responsible for

its transportation. Each company would handle their industrial waste. Waste collection was planned to utilize door-to-

door collection, jali-jalitrucks (dump truck with songs to announce its arrival at neighborhood), small container, and
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depot container. Handcart collection by RT/RW would be continued, and cleaning days and reusable material recovery
would be promoted with citizen participation.

Source Collection &Transportation Disposal
Household | |—>{ Collection Temporary Transfer Final
> point > Disposal > Station >| Disposal Site
Market i T A
\2 i
Commercial i > Formal & informal | <€ i
b recycling < i
Park & Street — - >_ _________________________________ !
Industrial Waste
|ndustry S, > Treatment Center
Note:
——organic waste ---organic and inorganic waste
-------- inorganic waste  —..—hazardous waste

Source: Jakarta Cleansing Agency, 2009
Figure 5. Solid Waste Management System in 1987 SWM Plan in Jakarta

Considering the distance between collection areas to disposal sites, provision of transfer stations are needed. Large
transfer station was planned in Central and South Jakarta, with minimum of 13 small and medium sizes transfer stations
would be build in North, West and East (Figure 5). At least two disposal sites in east and west, with capacity of 6,000
and 5,400 ton/day, with sanitary landfill system were required for disposal.

~. -
\\\ _—
¥
* ___,>\\ (4 JavaSea M s T
( RS I \ af Julll
TANGERANG S A) W N
- .
o |Ll) Y] Lr-/ UL—J-. {_} .
| . ° North Jakarta \
L ° ° o PoooTTT
; tral Jakarta | vvvee.. }
— West Jakarta H Central Jakarta
| e . o /
N /
Province of O .
Brzzl\:lu"lj"(]:;No k_——\- i East Jakarta (J Province of
2 o o rJ WEST JAVA
7 South Jakarta e r_
! S
‘]\:\ ) BANTARGEBANG
Legend N ~— *
— Provincial boundaries ) 5
Municipal boundaries f 2
®  Small/Medium size transfer station 5 \L { North
A Large size transfer station ; _/\f_/ ‘/\L\‘ ;
% Final disposal site - T — A
No Scale

Source: JICA, 1987
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Figure 4. Planned Location for Transfer Stations and Disposal Sites in the 1987 SWM Plan

Vehicle maintenance would be conducted at main workshop and five sub-workshops in each municipality. To
improve the institution, Jakarta Cleansing Agency would be supported by local cleansing agency at each municipality,
and by two departments at headquarter for management and technical support, and for transfer and disposal. Budget for
plan implementation was expected to reach 456 billion rupiah in 2005, which would be funded from foreign and
domestic loans, and through self-financing relying on polluter-pay principle. The plan considered two possible methods
for fee collection from the community: direct collection such as to RT/RW or sub-districts and indirect collection such
as linked to electricity bill.

Only parts of the plan can be implemented due to financial problem. Realized plans include procurement of
garbage collection vehicles, street sweeping vehicles and heavy machinery; construction of transfer stations at Sunter
and disposal site at Bantar Gebang; improvement of organizational structure ofJakarta Cleansing Department; and fee

collection system by RT/RW.

4.2, Revision of SWM Plan in 2005

In 2005, Jakarta reviewed the plan, resulting in Waste Management Action Plans to be valid until 2015. The

1987 SWM Plan focused on improvement of collection, transportation and disposal methods, and waste facilities. In
the new action plan, waste management focuses on source reduction and integrated waste management. The goal is to
reduce the amount of waste entering disposal sites. In general, the new waste management system in Jakarta according
to the 2005 Review of SWM Plan is described in Figure 6.

Source, temporary site SPA, ITF Final Treatment
Household | - Residue > Final
S| Organic |>| Composting & Disposal Site
Market a other processing Sold ~
A !
| Commercial l— - d i
----- >| Inorganic |--> Recycling ~>| Formal & informal :
| Park & Street |‘ recycling '
I

> Hazardous bt — — — — — = — —

Industry —

Source: Jakarta Cleansing Agency, 2005
Figure 6. Solid Waste Management System in Jakarta based on 2005 Review of SWM Plan
District, sub-district, and neighborhood association are responsible for waste handling at neighborhood. Their
task includes:

e Encouraging community members to do source reduction, including waste segregation, door-to-door collection,

and transportation
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e Performing education and campaign to community members through environmental competition and training of
cadres

e Encouraging private sectors to support community participation in environmental program through community
engagement programs

Jakarta government encourages self-management at neighborhood level (RT or RW), and at sub-district and district.

Waste is transported door-to-door by RW, or by using jali-jali trucks and container depot. Local government also use

mobile disposal site, which is a portable disposal site equipped with automatic compactor. Housing complex, office,

commercial, tourism and industrial areas must have their own waste management facilities and management, and are

obligated to pay retribution.

Regional integration strategy for waste management outlined an integrated management. Based on the strategy,
there would be several transfer stations (SPA), four intermediate treatment facilities (ITF)3, and five treatment/disposal
facilities in Jabotabek Metropolitan Area. The technology in each ITF will be adjusted to the characteristic of waste in
each service area. The planned locations for the facilities are(Figure 7):

1. Jakarta:
a. Intermediate treatment facility Bintaro, South Jakarta
b. intermediate treatment facility Pondok Ranggon, East Jakarta
c. intermediate treatment facility in Duri Kosambi, West Jakarta
d. intermediate treatment facility in Marunda, North Jakarta
e. transfer station in Sunter, for seashore area in northern Jakarta
f. several smaller transfer stations
2. Jabotabek Metropolitan Area:
a. Integrated treatment facility in Bantar Gebang, Bekasi
b. Integrated treatment facility in Bojong, West Java

c. Integrated treatment facility in Ciangir, Tangerang

o

Final disposal site in Nambo, Bogor

*Intermediate treatment facility is a facility to change shape, composition and/or volume of waste in order to reduce its
volume before entering final disposal site
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Figure 7. Planned Location for Treatment/disposal Facilities in 2005 Review of SWM Plan

5. Solid Waste Management in Jakarta

5.1.  Waste Generation and composition

In 2007, JICA performed a project preparation study (SAPROF) for Western Java Environmental Management
Project (WJEMP), which included the 2005 Review of SWM Plan. Based on the study, waste generation in Jakarta is
6,525 ton/day, or 2.97 L/day/capita (0.62 kg/day/capita) in 2007, and estimated to reach 9,025 ton/day in 2030.
According to another study, waste generation in Jakarta in 2009 is 8,646 ton/day, or 3.07 L/day/capita (0.94/day/capita)
(Laboratorium Teknik Penyehatan dan Lingkungan Universitas Indonesia, 2010). Meanwhile, Jakarta Statistic Agency

(BPS) recorded an increase in waste generation in Jakarta since 2006, although it was declined in 2009 (Figure 8).
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Figure 8. Amount of household waste entering final disposal site in Jakarta (in thousand m*/day)

According to Waste Law 2008, there are two sources of municipal solid waste: household waste and non-
household waste. Household waste is solid waste generated from daily activities at household level, consists of mostly
refuse and garbage (such as food scraps, yard trimmings, packaging, and miscellaneous inorganic waste). Non-
household waste is solid waste generated from traditional market, commercial, office, park and street sweeping waste,
and general waste that are non-infectious and non-hazardous from industries and medical facilities. Hazardous waste,
bulky and demolition waste, and other waste that requires specific treatment is categorized under specific waste and is
treated under different regulations. Around 58% of the total generated waste in Jakarta is household waste from

residential area (Figure 9).

58.29%

Source: JIC@I%Q&?) in BPLHD Provinsi DKI Jakarta, 2007
Figure 9. Waste Source in Jakarta

Waste composition in Jakarta for residential area is dominated by organic waste, while for non-residential area
is dominated by inorganic waste. In another study, waste composition measured at Bantar Gerbang consists of 67%
organic waste, 17% plastic, 6% paper, 7% fabric/textile, 1.5% rubber, 0.4% metal, 0.9% glass, 0.2% others
(Laboratorium Teknik Penyehatan dan Lingkungan Universitas Indonesia, 2010). Table 6 shows waste composition
while Table 7 shows waste characteristic in Jakarta.

Table 6.Waste Composition in Jakarta (in percentage)
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Household Non-household
N (e H e M'ddle _Lower Market | Commercial | Office | School | Industry CURTEES
income | income | income
1 | Organic 65.45 | 61.55 60.7 83.69 45.48 9.84 | 28.17 1.77 56.37
2 | Inorganic
Paper 13.00 11.04 | 15.00 5.15 26.06 | 58.42 | 34.93 2.68 20.57
Plastic 12.02 13.66 14.00 9.66 1210 | 1469 | 26.21 16.93 13.25
Wood 0.02 0.12 0.09 0.12 4.03 - 1.69 4.01 0.07
Textiles 0.33 0.24 1.56 - 1.49 - - 42.46 0.61
Rubber/leather - 0.10 0.22 0.14 - 0.28 0.28 6.49 0.19
Metal 1.00 0.90 0.99 0.29 0.62 2.02 1.05 2.48 1.06
Glass 2.10 0.83 1.15 - 7.24 5.68 2.82 1.00 1.91
B3 1.28 1.14 1.24 0.12 0.15 3.65 0.90 0.18 1.52
Debris - 3.00 0.60 - 0.63 - - 0.81
3 | Others 4.52 7.41 4.38 0.82 2.61 4.79 3.94 4.00 4.65

Source: JICA (2007) in BPLHD Provinsi DKI Jakarta, 2007

Tabel 7.Waste Characteristic in Jakarta

Calorific content Moisture content Ash content
No Waste Source (kcal/kg) (%) (%)
Standard | Jakarta | Standard | Jakarta | Standard | Jakarta

1 | Higher income 2,332 2,795 47.40 49.55 16.43 8.55
household

2 | Middle income 2,795 2,332 4481 51.71 16.03 8.49
household

3 | Lower income 2,149 2,149 45.85 48.61 16.27 8.35
household

4 | Market 1,778 1,184 56.58 59.88 10.26 9.27

5 | Commercial 1,202 1,646 36.59 39.91 17.13 7.22

6 | Office 2,434 1,786 23.17 27.85 17.60 5.53

7 | School 3,248 2,090 31.31 39.72 13.92 6.38

8 | Industry 3,553 3,804 23.73 27.13 11.93 5.03

Average 2,531 2,146 36.22 40.69 14.51 8.44

Source: Ministry of Public Works (2005) and JICA (2007) in BPLHD Provinsi DKI Jakarta, 2007

5.2.  Waste collection
Waste collection in Jakarta consists street sweeping at main roads and waste collection from the source.

1. Street sweeping

Street sweeping is done manually or mechanically. Manually, workers works in 1-3 shifts every day, depending on
the road condition that they are sweeping. One group of sweepers consists of 10 people equipped withbroomstick and
waste cart. Jakarta depends on contract sweepers. There are 291 sweepers in 2009, reduced from 385 in 2008.
Mechanical sweeping using street sweeper is conducted every morning at main streets and other major streets.
2. Waste collection from source

Based on Local Regulation No. 5/1988, every individual/community member is responsible for the cleanliness of

their living space. For this, each household must provide appropriate waste storage, such as plastic bag, trashcan, or
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trash bin, and put it at designated places, usually in front of the house. Waste collection from source, either in
residential or non-residential area, generally follows a communal primary collection to share burden of collection and
transportation with community. In the system, community is responsible for waste collection and transportation from
source to temporary disposal site, while the government is responsible for waste collection and transportation from
temporary disposal site to treatment or final disposal site. Community or a specific association handles the full
management, including funding and facilities.

At kampungand low-income housing area, waste officer hired by RT/RW collects waste door-to-door, using waste
cart or motorcycle trailer with capacity of 1 m®, or small open-tray trucks. In flats and apartments, residents usually
organize waste collection themselves, while at middle to high-income apartments, waste collection is coordinated by
apartment management. Area/building management is responsible for waste collection in commercial and office areas,
transported the waste to a designated temporary disposal site. The Cleansing Agency will collect the waste from the
sites and transport them to Bantar Gebang.

There are 1,159 temporary disposal locations in Jakarta (2009), as follows:

1. 136 depot, which is a building up to 300 m? that has waste storage area, waste truck parking area, security post, and
clean water

2. 169 cart pools, which is location officially designated as waste cart station

3. 238 transito, which is temporary disposal site with one or two 6m> or 10 m® container box located on street side
with easy access for transportation truck

4. 97 pool container location, which is a formal location to collect and transport from a number of container tub.

5. 43 open-style temporary disposal site, which is usually a concrete box up to 15 m*

6. 476 trash bin

5.3. Waste transportation

Waste transportation occurs in direct and indirect ways. Directly, the waste is transported from source to final
disposal site, using vehicles owned by the Cleansing Agency such as compactor truck, container truck (4 m3, 6 m®, or
10 m®), capsule truck (25 m), dump truck (9 m, 18 m), arm roll truck (4 m, 9 m). Indirectly, the waste is transported to
temporary disposal site or treatment facilities before going to final disposal site.

Local Cleansing Agency in each municipality conducts waste transportation from temporary disposal site to
Bantar Gebang. The Cleansing Agency has 842 units of dump truck, although only 789 units are working (2009).
Dump trucks are assigned with fixed daily task and schedule, with workload adjusted with truck type and capacity.
Dump truck maintenance is done in shift once a month. Scheduling and monitoring of waste transport is involving the
cleansing agency at district and sub-district levels, while the cleansing agency at each municipality monitors the
implementation.

Other than that, the Cleansing Agency also has contract with private companies to manage and transport waste

through privatization of management and truck rentals. Meanwhile, waste transportation at canals, rivers, and seaside is
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the responsibility of the Public Works Agency in Jakarta.86% of the total waste generation is transported to Bantar
Gebang in 2009 (Table 8). The remaining waste ended up in rivers, sewerage, empty lots, or burnt by households.

Table 8.Waste generation and amount of transported waste to final disposal site in 2009 (in m*/day)

Waste
No City Generatio Tfanspgrted Percentage
n to final disposal

1 Central Jakarta 5,338 5,194 97.30
2 North Jakarta 5,020 3,487 69.46
3 West Jakarta 6,490 5,698 87.80
4 South Jakarta 5,107 4,517 88.45
5 East Jakarta 6,331 5,427 85.72
Total 28,286 24,323 85.99

Source:Jakarta Cleansing Agency, 2009

5.4. Intermediate treatment

In Jakarta, there are in total 21 small-scale incinerators with a total capacity of about 22 ton/day, but only six
are operating (Pasang et al., 2007). There are also small-scale incinerators installed at several neighborhoods, although
their usage is not encouraged by the government considering the health impact to community members.

In the 2005 Review of SWM Plan, Jakarta decided the use of transfer stations (SPA) to improve the
effectiveness of waste transportation. There are only oneSPA currently operating in Jakarta, which is government-
operated SPA Sunter in North Jakarta. SPA Sunter has a capacity of 1,500 ton/day or £ 6,000 m3/day, equipped with 3
compactors, and taking waste from parts of Central, North, and West Jakarta. A facility in Cakung-Cilincing used to be
a transfer station, but in 2007, it was improved into a composting and recycling center. PDUK Cakung-Cilincing
processed organic waste into compost, with capacity of 1,000 ton/day. A private company, Holcim, buys the waste
residual from PDUK Cakung-Cilincing, processes them with balling-press and uses them as fuel. Waste residual that do

not enter SPA Sunter and PDUK Cakung Cilincing is transported directly to Bantar Gebang.

5.5.  Final disposal
Until today, waste from Jakarta are transported to Bantar Gerbang, which is located about 40 km from the city

center to the east of Jakarta. The site is in the administrative area of Bekasi, West Java Province, but the land is owned
by Jakarta. Bantar Gebang is one of the components of the 1987 SWM Plan that started to operate in 1989. Another
disposal site that was planned to be build at west of Jakarta according to the 1987 SWM Plan is not realized due to
several problems, causing over capacity at Bantar Gerbang to reach 6,000 ton/day compared to its designed capacity at
4,500 ton/day.

The management of Bantar Gebang was contracted to private party. However, the operator did not operate the
sanitary landfill system properly, resulted in uncontrollable open dumping in the site. This situation triggered
community protest, led to conflict and blockade by the local community in 2001, and land conflict with Bekasi
government that lasted for a few years. In 2007, Governor of Jakarta ordered Jakarta Cleansing Agency to manage

Bantar Gebang, employed local workers around the site, repaired facilities, conducted reforestation and drainage repair,
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until a company to manage Bantar Gebang was decided through open bidding. In 2008, Godang Tua Jaya (GTJ) jointly
with Navigat Organic Energi Indonesia (NOEI) won the bid for Bantar Gebang management for 15 years. Meanwhile,
Bekasi and Jakarta governments signed the cooperation agreement for Bantar Gebang improvement in the next 20 years
in 2009.

The total area of Bantar Gebang is 108 ha, divided into five zones (Table 9). The currently active zones are

zone I-111. Figure 10 described the location and site plan of Bantar Gerbang.

Table 9. Area and Capacity of Bantar Gebang

Area Capacity
Zone (ha) (thousand m?)

I 18.3 2,786.56

] 17.7 2,744.99

11 25.4 2,787.90
1\ 11.0 810.26
V 9.5 803.32

Total 81.9 9,932.14

Source: Laboratorium Teknik Penyehatan dan Lingkungan Universitas Indonesia, 2010
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Figure 10.Bantar Gebang Site Plan

Bantar Gebang is currently using sanitary landfill system, covering waste weighting, disposal to active zones,
application of cover soil, ventilation installation and leachate processing at four wastewater treatment installation site
(IPAS). A private company, Sucofindo Appraisal Utama, conducts the weighing process and reports to the Cleansing

Agency. Since January 2010, the tipping fee for the operators (GTJ and NOEI) is 103,000 rupiah/ton waste. After
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weighing, the truck enters disposal points at three active zones. The waste is dumped to cells by using excavators and
loaders. Every day, the cells that reach a certain height will be covered by 15cm soil and compacted. Ventilation pipe
for methane gas flow are installed in the inactive cells. Landfill leachate is distributed to the wastewater treatment
installation for treatment, prior to disposal.

According to the operators, anaerobic digestion process using GALFAD technology will be developed to
maximize energy recovery from the waste. The inactive zones will be utilized to supply gas as alternative fuel for
power generation. The operators have activated and tested the gas engine installation, fuel skid, flare stack and
transformer in March 2010. In 2013, the biogas power generator is expected to generate electricity with full capacity of
26 MW (Laboratorium Teknik Penyehatan dan Lingkungan Universitas Indonesia, 2010).

6. Participation

6.1. Private sector participation

Private sector participation in waste management in Indonesia generally takes form in public-private
partnership (PPP). PPP started in 1989, since a presidential decree opened the opportunity for private management,
although there was no detailed guidance on work scope and procedures for private entity to cooperate with local
governments. In response to the decision, Jakarta announced a competitive bidding for privatization of waste
management in 10% of their administrative area in 1989. The agency evaluated 82 submitted proposals based on the
demonstrated specialization in sanitation, existence of a training program for employees and sufficient equipment to
determine the company.

Jakarta signed the first PPP agreement with Sarana Organtama Resik (SOR), after the company conducted a
successful pilot to show their ability to provide higher quality services than the Cleansing Agency. SOR was granted
waste management right at around Monas area and seven sub-districts at Central Jakarta. At that time, the company had
1,500 employees, 30 dump trucks, and with turnover more than 3 billion rupiahs, they were expected to gain 15-20%
profit every year. Four other companies also won the contract bidding and granted with one-year contract to manage
other districts. In 1990, 14 companies were contracted for waste management in 27 districts.

However, the absence of guidance for contracting out caused problems. Johnson (1989) noted that from five
companies that first join PPP contract, only SOR met the criteria. All other companies had only one dump truck at the
time of contract commencement, and accumulated profits to buy additional vehicles by paying extremely low wages to
workers. The Cleansing Agency staffs needed technical guidance and training from central government on competitive
bidding procedures, implementation of tender documents, qualification and selection of firms, and monitoring of
performance. Johnson (1989) noted that qualitative assessment from the Cleansing Agency and private operators
showed a more effective uses of labor and capital by private sector. However, there was no proof that the agency was
saving money because the mechanism was not accountable and transparent, and the agency seemed to not realize the
full benefits of privatization. The agency was not doing well in negotiating and contract bidding because they did not

know their own service delivery cost, and therefore, could not make an accurate assessment on the submitted proposal
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(Johnson, 1989). Meanwhile, contract length was too short for firms to invest in and depreciate environmentally sound
equipment, while concession areas were not large enough to achieve economies of scale. In 1995, the government was
still dominant in waste management. Private entity could only perform waste collection and transportation. They could
not develop activities and in turn gained low profit. SOR, for example, could gain only 3-5% profit, and was not able to
reinvest (Republika, 1995).

In 1997, the Governor of Jakarta announced a Government Decree for waste management in five
municipalities in Jakarta. The lease contract would be valid for four years and would be reviewed every year. Similar
decision (Government Decree N0.1509/2001) was announced for all districts in Jakarta in 2001. In 2004 however, the
bidding was changed to direct appointment.Now, there are five companies that handle waste at each municipality,
including for management of temporary disposal sites (Table 10):

1. PT. Sarana Organtama Resik for Central Jakarta
2. PT. Nanka Citra Tama for North Jakarta

3. PT. Samhana Indah for West Jakarta

4. PT. Ganda Mady Indotama for South Jakarta

5. PT. Capri Nusa Raya for East Jakarta

Tabel 10.
Number of Temporary Disposal Sites and Waste Volumes (m*/day) Managed by Private Companies
. . Waste
No. City Depot | Cart Pool | Temporary Site | Total Volume
1 | Central Jakarta 13 10 3 26 672
2 North Jakarta 8 1 2 11 576
3 | West Jakarta 13 - 1 14 768
4 South Jakarta 17 8 - 25 864
5 East Jakarta 10 4 - 14 512
Total 61 23 6 80 3,392

Source: Jakarta Cleansing Agency, 2009

For market waste, the government announced a Governor Decree N0.2043/2004 that shifted the transportation
responsibilityfrom P.D. Pasar Jaya to the Cleansing Agency.For this purpose, the agency leased dump trucks from five
companies in each municipality (Table 11). The companies provide truck, driver and crew for waste transportation at
locations specified in their contract agreement, but the operation and the monitoring is conducted by Cleansing Agency

Tablell. Company Name and Truck Rental Units for Market Waste in Jakarta

No. City Company Rented Unit
1 | Central Jakarta | Eric Corporation 9 Unit
2 | North Jakarta Harapan Mulya Karya 5 Unit
3 | West Jakarta Eka Brothers 5 Unit
4 | South Jakarta | Sinjaya 8 Unit
5 | East Jakarta Ernijuta Agung 18 Unit
Total 45 Unit

Source:Jakarta Cleansing Agency, 2009
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In conclusion, there are currently two forms of PPP in Jakarta. The first is privatization for waste collection
and transportation for household waste, management of temporary disposal sites, and street sweeping. The second is
dump trucks leasing for collection and transportation of market waste. Other than that, PPP in SWM is found at

management of Bantar Gebang as previously explained.

6.2. Community participation

Community participation in waste-related affairs in Indonesia has begun since colonial period, when residents,
especially in rural areas, were expected to deal with their own waste. After independence, waste collection by local
government covered only central city area and housing complex, while waste management in kampung areas was left to
local residents. KIP implementation in late 1970s encouraged community to improve their neighborhood, which
included provision of waste bins.

In the beginning of 1980s, a pilot project to share the burden of collection and transportation with community
was introducedand later, implemented widely in Jakarta. Since community should carry out the overall management,
financing, and operational activities, households generally assign the responsibilities to neighborhood association (RT
or RW)*. Household pays monthly fee to RT/RWto finance communal activities. Other than for waste collection, the
monthly fee is also used for financing other community activities, such as hiring security guard, park and streetlight, etc.
The amount is agreed among the community members and varies in each neighborhood, ranges from 2,000 to 20,000
rupiah (17 cents -1.7 USD). Although there is an obligation for each household to pay the monthly fee, it is actually
quite flexible and adjustable to each household’s ability and willingness to pay.

With 3R introduction throughout Jakarta in 2000, the government enhanced the expected role of community in
waste management, especially in household waste management. Not only involved in waste collection and
transportation, the government expected community (community members, leaders, organizations) to fulfill their roles
as the primary stakeholder in waste management (Table 12). To encourage and support solid waste management in the
community, the government outlined community outreach programs, that encourage 3R through direct information
dissemination to community, training of community environmental cadres, regular exhibition to support waste products
marketing, and environmental competition at municipal, district, and sub-district level.

Table 12. Expected Role of Community in Waste Management

Aspect Roles
Attitude and Raise awareness, attention, cooperation, commitment, understanding, or idea
Behavior regarding household waste management
Technical Waste source separation, waste reduction from source, shoose and implement waste

processing technology, provide household waste processing infrastructure, choose
the temporary disposal site

Financial Abide by the (community) agreement reached for financial plan for household waste
management. financial agreement may take forms of provision, operation, and

* Indonesian municipalities are divided to districts, sub-districts, and neighborhood clusters managed by community on
voluntary basis: Rukun Warga (RW), generally consisted of 8 to 16 Rukun Tetangga (RT), which itself is consisted of 30 to 60
households.
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Aspect Roles
maintenance budget for household waste infrastructure, or sanitation fee
Institutional Establish household waste management institution, and by consensus, choose its staff
and waste processing staff (waste collector, composting staff, retribution collector,
recycler, etc); discuss methods for waste processing; establish waste management
mechanism, including financing, land provision, and economical benefit from
processing waste; employ control and social sanction (supervisory system)
Collaboration Initiate and establish collaboration within group members and with outside groups
with other including governmental agencies or private sector
stakeholders
Public education | Receive technology and information regarding household waste management using
the 3R approach
Source: Ministry of Public Works, 2006b

The government also promotes community-based waste management (CBWM) through community
partnerships, aiming to reduce the waste volumes entering disposal sites. One of the first CBWMefforts was Banjarsari
in South Jakarta in 1996, under the technical and financial support of UNESCO. The integrated activity in Banjarsari
aimed to encourage the notion and responsible attitude towards waste and environmentally friendly neighborhood,
which is clean, green, and comfortable neighborhood. The community became very well known in Jakarta for their
achievement in reducing the volumes of disposed waste, that the government designated Banjarsari as the first partner
community for CBWM. Following Banjarsari, there are small amount of community that initiated CBWM activities
(See Figure 11) and became amongst the partner communities to promote CBWM, such as:

1. RT 08 RW 01 Rawasari, Cempaka Putih; RT 14 RW 08 Cempaka Baru, Kemayoran; RT 11 RW 06 Tanah Abang,
Benhil; RT 13 RW 14 Serdang, Kemayoran; Gondangdia, Cikini; and Gunung Sahari Selatan in Central Jakarta,

2. RW 05 Cengkareng Barat, Military housing complex Kalideres, Merpati housing complex Kalideres, and city
office complex in West Jakarta,

3. RW 05 Klender, Duren Sawit; RW 08 Ciracas; RW 04 Cijantung; RW 10 Kramat Jati; and RW 10 Cipinang Muara
in East Jakarta,

4. RW 11 Warakas, RW 05 Kelapa Gading Barat, and RW 08 Ancol in North Jakarta, and

5. RW 03 Rawajati, Kalibata; RW 04 Menteng Dalam; RW 03 Mampang in South Jakarta

Neighborhood Green

clean up plantation

i ! I;ouseholdl, Home-fertilizer
; N ommuna ;

Waste Composting Biopore holes, etc

segregation Recycling [ Household,  Home Recycling, etc
Communal
Residual [ Communal C&T

Figure 11. Basic Model of Integrated CBWM in Various Communities in Jakarta
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However, majority of neighborhood in Jakarta is still reluctant to start CBWM, which is perceived as difficult
and time-consuming (Joint Initiatives Program, 2008). In their study, Pasang et al. (2007) gave description on typical

waste management at community level through a case study in Menteng District, Central Jakarta (Box 1).

Box 1. Typical Situation of Solid Waste Management at Community Level

Menteng district covers 652.46 ha with 81,822 inhabitants and is divided into five sub-districts,
38 RW and 429 RT. Waste generation is 2.67 L/person/day, with 70.80% was organic waste, 12.2 % was
plastic and 9.9% was paper. The community, through RT/RW, managed primary collection and
transportation from households to temporary disposal site. It is one of the RT/RW activities beside
providing security, street cleaning and organizing other community activities. RT/RW collected monthly
fee from households to finance those activities and reported the flow of cash every month. The monthly
fee rate was different in each RT/RW, but in average was around 15,000 rupiah/month. At the time of their
study, two types of payment for waste service were in practice. One was to RT/RWfor waste collection
and transportation temporary disposal, and another was retribution to the government for collection and
transportation from temporary disposal to final disposal.

Some households received training on waste separation, but since the waste officials mixed back
the separated waste when they collected it, the households halted their waste separation activity. Mixed
waste leads to high levels of contamination of potentially recyclable materials by food and other waste.
Despite this, there were many scavengers worked to retrieve recyclable materials. Waste storage in
households was not standardized and separated. Waste containers were in form of plastic bags, used
plastic and metal containers, portable rubbish bins, and permanent concrete bunkers. Several problems
related to waste storage arose, including health problem due to presence of insects, rodents and other
domestic animals. Waste picker took valuable waste from open container and caused littering problem.

Source: Pasang et al., 2007

In 2006, involvement of private sector in encouraging community involvement under their corporate social
responsibility program emerged in Jakarta. The first and leading company is Unilever Indonesia, who launched multi-
stakeholder partnership with governments in Jakarta’s five municipalities, media companies (mainly newspaper and
radio), and NGOs. The project, known as Jakarta Green and Clean Program (JGC Program), aims to encourage
community to improve their environmental condition, to change community perception and attitude towards waste, and
to build self-reliant communities to improve their neighborhood. The JGC Program started as a pilot projects in two
locations: in RW 03 Mampang Prapatan, South Jakarta, and in RW 01 Cempaka Putih Timur, Central Jakarta. Included
in the JGC Program are Environment Program, focusing on an integrated CBWM model (Figure 12), and Litterbug

Program, focusing on management of community’s recycling business.

Neighborhood Green
clean up plantation AR NN EEEEEEEE R EEEEEEEEEEEEEEEEEEEEREES
| | Household, |i| Home-fertilizer Waste water

Composting

Communal [P Bioporeholes [®  management

Waste :
segregation Recycling Household, —b Waste Bank > CBWM
Communal |:| Recycling Ind. cooperative
Communal S NN NN SN NN NN SN EEEEEEEEEEEEEEEEEEEEEEEmEa”

Figure 12. Basic Model of Integrated CBWM Encouraged in JGC Program in Jakarta
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In 2009, about 18.3% RT from 164 sub-districts had participated in JGC Program in DKI Jakarta, with 492 facilitators
and 50,045 cadres assisting 21.8% from 2.2 million households in its five municipalities.Several other companies
followed Unilever’s suit, for example Coca Cola for youth involvement in 3R campaigns, and Toyota or Bank Mandiri

for waste facility provision.

6.3.  Informal sector

The presence of informal sector in Jakarta SWM was particularly strong in mid-1980s, after the then-president,
Soeharto declared that scavengers was beneficial to the country’s economy and environment. At that time, while
private banks have granted loans to scavengers’ cooperatives, the government supported the formation of cooperatives
of dumpsite and street scavengersand imposed restriction laws on the import of waste materials, although waste
materials smuggling from industrialized countries remained a problem (Medina, 1997). Several organizations initiated
projects on scavengers, such as “Scavengers in Indonesia”, a research project supported by GTZ on education,
community development, technical and business trainingto improve the productivity and status of waste pickers
(Furedy, 1992).

Scavenging in Indonesia is a profession with fluid and easy entry and exit, unlike in other South Asian
countries where scavenging is caste-based and therefore lacks social mobility (Mockler, 1998). Scavenging is a well-
established group, highly organized, and can be found at all levels of waste stream, at households, transport stations,
and final disposal site. They are usually in their productive age between 15-39 years old, with low education level. The
number of migrant scavengers is higher than the number of native scavengers and they are younger and more educated.
While migrant scavengers usually come to Jakarta to obtain higher income, for native scavengers, scavenging is the last
resource after failing to work in other sectors. Moreover, native scavengers usually have various jobs other than
scavenging. (Simanjuntak, 2002). Migrant scavengers work longer (over 8 hours) than native scavengers (almost 7
hours) to earn more income. Native scavengers are more often change their jobs to other informal jobs, although it is
unlikely for scavengers to change jobs, presumably because their income is relatively higher than minimum wage in
Jakarta (Simanjuntak, 2002). Scavenger groups are based on territorial and relatives. In Bantar Gebang for example,
children were seen helping parents in finding materials, washing, sorting and packing them for resale (Mockler, 1998).

There are several levels in the scavenging sector in Jakarta, as follows:

1. Pemulung (waste picker), who selects and sorts item to be sold to pelapak (waste trader).

Pemulung works the hardest and earns the least amount of money. There are two types of pemulung: those who go
through the neighborhoods, commercial areas, market, etc to collect recyclable materials; and the otherswho stay at
Bantar Gebang to pick out recyclable items from the dump trucks. A study on waste picker in RW 03 Rawajati, South
Jakarta, noted that 11 waste pickers with average 5-7 working hours can collect 323 kg/day recyclables, in which
plastic is 143 kg, paper 83 kg, steel 32 kg, glass 10 kg, and can 58 kg (Urban and Regional Development Institute,
2007). The waste pickers earn an average 525,000-825,000 rupiah/month; 30-35% of the amount is for food. The rest

of the income is sent to their families in their hometown, paying house rent (12%), and child education (1-15%) (Urban
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and Regional Development Institute, 2007). In Bantar Gebang, migrant pemulungusually rent places to stay from
pelapakor rent land and build makeshift dwelling, while native pemulunglive outsideand own permanent houses.

Pemulung can also be classified based on their arrangements with pelapak. Dependent pemulung works for
pelapak who buys the recyclable materials that they collect. In return, pelapak lends trolleys and provides a place to
stay for pemulung. Independent pemulung have their own carts, which enables them to sell their items to bandar
(middlemen) who can give better price (Urban and Regional Development Institute, 2007). Table13 provides a list of
pricefor recyclables sold by pemulungto pelapakbased on waste type.

Table 13. Price of Recyclable Materials in 2005 (in rupiah)

Materials Price/kg Materials Price/kg
Plastic Glass
Paint can/bucket/container/ 1,000 | Glass bottle (soft 200
toys/colored PVC drink)
Computer and radio casing 1,000-1,100 | Steel/lron
Plastic cup 1,000-1,600 | Corrugated iron sheets 400
Water gallon 3,000-4,000 | Super steel 1,800-2,000
Non-breakable bucket/bottle 800 | Regular can 500
Bottle for cleaning products 1,600 | Qil can 1,500
Paper Thick aluminum 6,000
Newspaper 400-600 | Thin aluminum 4,000
Paper 700-800 | Pipe 250
Cardboard 600-700
Cement wrapper 700
Magazine 350

Source: Urban and Regional Development Institute, 2007

2. Pelapak (waste trader), who cleans, sorts and packs each type of material and sells them to bandar (middlemen) or

a pemasok (supplier).

Pelapak usually employs around 10-20 pemulung. Most of them provide pemulung with trolleys and carts that cost
about 100,000 rupiah (Urban and Regional Development Institute, 2007). GTZ (1993) noted thatpelapak lives with his
employed pemulung in a patron-client relationship, which implies socioeconomic dependencies but also provides a sort
of legal and social security as well as health insurance. Pelapak buys recyclablematerials from pemulung and sells them
to bandar, with a profit of 25-50 rupiah/item (Urban and Regional Development Institute, 2007). Most pelapak have
arrangement with bandar similar to the ones that they have with pemulung. This ensures a steady income for pelapak,
and constant supply of recyclable materials for bandar.

3. Bandar (middlemen), who is very similar to pelapak, but with larger scale of business.

Most bandar specialize in a specific type of recyclable materials, such as paper, steel and plastics. Bandar usually
has an arrangement with 10 or more pelapak, who each deliver an average of 400 kg of recycled materials every day
(Urban and Regional Development Institute, 2007). Some bandar have acquired formal business permits due to the
large scope of their operations. Most bandar own 2-8 trucks that carry the collected recyclable materials to the
recycling plants, usually located outside Jakarta. Other than from pelapak, bandaralso obtain recyclable waste from

building destruction sites, construction sites, office and shops (Simanjuntak, 2002).
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4. Pemasok (supplier), who plays mediator role with recycling industries

Pemasok buys from lapak/bandar and delivers the recyclables to recycling industries, making a profit from the
trading by cutting the price normally offered by the industries. It is possible because most industries delay their
payment for one to three months, making it difficult for lapak/bandar to trade directly to the industries. With their
access to bank credits, pemasok, and sometimes bandar, can grant loans at high interest rates to pelapak, who does the
same withpemulung. While pricing and profit margins for recycling commodities are within ordinary limits, the loans
constitute a system of economic dependencies handed down the trade chain that work to the disadvantage of pemulung
(GTZ, 1993).
5. Formal recycling industries, who buys the recyclables in bulk size from pemasok

Industries usually set the price and intake of product, affecting the income of every bandar and pelapak.The scale
of the industries varies from small (home industry) to large (factory). In Jakarta for example, there are many home
industries for plastic processing or grinding, which according to Simanjuntak (2002)’s cost-benefit analysis is relatively

profitable. Paper waste is demanded more by large-scale industry for pulp production.

There is no solid data on the number of scavengers in Indonesia. GTZ (1993) predicted there are 37,000
scavengersin Jakarta, about 6,000 of them work in Bantar Gebang (Urban and Regional Development Institute, 2007).
There is seasonal fluctuation, as almost 70% of scavengersgo back to their hometown during harvesting season. About
25% of inorganic material in Jakarta is predicted to be recycled through scavenging activities (Baldisimo & Lohani
(1988) in Medina, 2007). At least 78 factories in the Jabotabek metropolitan area use recovered material from waste for
plastic, paper, glass and metal production. Paper waste recovered from scavengingaccounts for about 71.2% from total
2,989 m®/day paper waste generation (Wahyono, 2001). Recycling rates for other specific recovered items like glass are
as high as 60-80%. Rubber tires, construction wood, paper from office complexes, left-over food from restaurants, etc
never enters the 'waste flow' because of recovery by scavenging activities (GTZ, 1993). Baldisimo & Lohani (1988, in
Medina 2007), estimates that Jakarta saved at least 23 million USD/year in lower imports of raw materials, and reduced
need for collection, transport and disposal equipment, personnel and facilities. Reuse and recycling by scavengers
helped Jakarta saved 3.6 million USD/year and the total economic impact reached up to 50 million USD/year.

Simanjuntak (2002) noted that in 1990, the Cleansing Agency viewed the informal sector as a part of Jakarta
citizens with similar rights and obligations with other citizen, and that they are important players in material recovery.
However, the role of informal is not recognized in the formal SWM planning, which are the 1987 SWM Plan and its
revision in 2005. The management of Bantar Gebang recognizes the role of the informal sector in waste segregation at
landfill, but do not engage them in any formal partnership or collaboration.Intervention to the informal sector is
difficult, mainly because of the limitation of knowledge about the complexity pertaining to the hierarchical structure
within the sector. Local governments in Jakarta prefer a status quo on the issue of informal sector, because even though
their presence is beneficial in the management of recyclable materials, the government wants to avoid encouraging the
development of the sector, which can put more stress on the city’s urban problems (R. Ambarsari, personal

communication, 16 December 2010).
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7. Key Benchmark Data
Table 14. Key Benchmark Data of SWM in Jakarta

No Item Data Year Data Source
Total ton municipal solid waste generated 8,646 ton/day 2009
per year

2 | Generation per capita in kilogram per year 0.94 kg/day 2009
67% organic, 17% plastic,
6% paper, 7% textiles,

Laboratorium Teknik
Penyehatan dan Lingkungan
Universitas Indonesia, 2010

3 | Waste composition data 1.5% rubber, 0.4% metal, 2009
0.9% glass, 0.2% others
4 Percentage coverage of waste management 86% 2009

service in population

Percentage final disposal in environmentally
5 | sound landfills or controlled disposal site(s) 86% 2009
of total waste generated

Percentage municipal waste incinerated of

Jakarta Cleansing Agency,
2009

6 - - -
total waste generated
Percentage other intermediate treatment of JICA (2007) in BPLHD
/ total waste generated 2,500 ton/day 2007 Provinsi DKI Jakarta, 2009
8 Percentage recycling by informal sector of 2504 1988 Baldisimo & Lohani (1988),
total waste generated in Medina, 2007
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AFietEgil Uiz, ¥ 213 S b ilskfg: o FESEY & B % Jabodetabek = U 7 (¥« # /L4 Bogor,
Depok, TangerangandBekasi) #3272, WHHY v VERKE~X YA b7 a7 b (WIEMP) & 57
FUTOE 2 S CTEEYE AL E2HR L L, S5, V¥ ILZEeELLHIL. CSR 7urJ 4%
WLTAIa=T A N—2AOFEFEYEHZHE LD, K 11TV ¥ HNAZIZB1T 2D SWM OIEEOIEL & [F
B ) & &R T,

9.2. EH
PEFEM S BB D IEAIILL T O by
10. LawN0.4/1982 Bgfi~ 1 ¥ A > MZBIT %
11. LawN0.23/1997 B&$1EDIEE 1982 IZB84 5
12. LawN0.18/2008 FEZEM & BB 5
13. MinistryofPublicWorks #ii No.21/PRT/M/2006SWM [E F k& (2 B9~ 5
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14. #1575 No.5/1984 2~ 71 )L Z Z2[E] 5

15. HiJ7#i] No.5/1988 <+ 1 /L & BRI vLICBE 3 %

16. g4 No.1453/1988 & v J1 /L X \ZEIT D BEFEMEIBINEET 7 = IV TA KT A~
17. Fn$yE4 No.1281/1989 & v 1 /L XTI 1T % BEFEW & BE

18. N4 No.10/2008 < v 71 /v & 4 R P il DRk & 2655

10. TH D BEZEYE FE Mk
D VA IERISIL 1967 FEICHEEWE AT ) OICRBENT, 4 SOWE, 4 SOBEHES
=y b FERE 14, SHHCS50n—0VERH5 (K3) , AFESISHToa—0E (FEE.
JeEe, B, P, EET y AL F) TEMSND, FEHTOERBDRIILETRICRET 28EBRH V|
ZOTRITFITRET 2 BE LR,
( Head ]

Vice Head

Secretary

[ I T 1
Sub-Div. Sub-Div. Sub-Div. Sub-Div
General Affairs ) | Human Resource | | Program & Budgeting J |  Financial

I I ]
I . I . Div.
Div.. Div. . i .
X | X Div.Facilities Community Development
Management Technique Handling & Controlling [ ] [& Private Involvement
— T
Sect. Technical Sect. Waste &
L e Sect. Procurement
Training Wastewater Training
Sect. Management . Sect. Storage &
Methods Devt. Sect. Controliing Training
Sect. Law . Sect. Community
[ I I I ]
Local Cleansing Agency Regional Disposal | [ Municipal Disposal Wastewater/Septic | [Jakarta Coastal
Administration Site Unit Site Unit Tank Treatment Unit & Bay Unit

Sub-Div I ]
General Affairs Sub-Div. Sub-Div. Sect.
I . General Affairs Facilities Operational

I T I
Sect. Sect. Sect. Wastewater Sect. Sect.
Controlling | { Treatment & Septic Tank Community Devt. || Facilities

District Office

Sect. Community
Relation

Sect. Business

BH v L 5 jE R e 2009 4E
X 3.9 % W NH ER BB
DX VA TERIE, BEEMAICEE T AU RO X 5 REBIC OV T OMBEICRFME L L

D
6. ANILERFERERES O KON D BESEMALBE |
7. AREKROEHFRONE - fkH o IR,
8. PD.Pasarlaya DAnfEHI~—72 > b, i~ —72 > b D DFEFE) DALPE



9. Cakung Cilincing ® =t R A b & U A 7 )Lt v & —4EH# D 7= D Wira Gulfindo Sarana
10. Bantar Gebang ® BEFEWE HL o> 7= 8 @ PT.Godang Tua Jaya (PT.GTJ)

10.1. % L Bkie

The task and function of < v B /L Z i R D HEBENE L BEREIZ DWW TIX, 17— B /L{EH No.3/2001 @ DKI
X AEDa— IV R E SO KR OEIEES N0.10/2008 ¥ BV & fER R OFERKICFEIR K Tn B,
Px WNEIERBDOERERIT. EHICAY 2 ) — o THEAEMRTAERT I ECH D, HEEITLLITOEY,
m. BEEW T v 7T N ETROER
n. R R R OV B BT
0. EBEIROIEM
p. BEIEMR L OVE KWL S 7 OE R
q
;

oK BE R 0 i 2

Jiti 5% O V(G & HERF
S. T =HNYR—K
t. AMER
U BEEWEHEONEICHT Ca =T o BINER
V. FEEMEEOY— v R LA & B ATEERAT
w. FEHE-IEBIOBT
X, EMMZERIESRE. EB S HIEOEIZE T 23 EMT
3.2 NE B

2009 FFHED ¥ % BV 2 G O N EE3 11,972 A,

o Ux INEEWRE :308 A
o WYX B HERE :320 A
o LT ¥ B IERE 228 A
o T ¥ WX IERR :325 A
o FERY X WL HERE :373 A
o HIY ¥ WK ERF 418 A\

Uy IV ERRIEMC 2009 4212 EKIREE & 3,005 AJEH L7z,

10.3. F&

2009 40> Allocated budget for ¥ /L % {§id R THIE, 5885 fE/AET 2 Z2E 4 Thh, TOHD
358 (E/L BT IS AT, 5526 9 T AT N7 e T AR L L CTIRE LT, FEHlIXLLTOX 2 D&M
D,
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X 22000 EEY ¥y INAERRB IS0 ARETE (BHALET)

No VA=V S%H
1 | 7y REARF 2D FE 50.64
2 | A7 4 AEIVBHTE L HERE 2.15
3 | JEAKAER S o EE DT p—~ L AU E 1.65
4 | BEEWEBD N T —~ o AUWGE 494.78
5 | TNOIFE biGE 2.50
6 | 3REST 0.40
7 | THIBEEYERTTER (TF) OHER 0.32
8 | BREEHiX DkE 0.25

&t 552.69

L2009 425+ 0 L K gt

D ANH D S AP B B — I ANIEE VSN T AL 3 AP D OMBEFS T O, HiR&, U
LSRR, B, B 3 1A IR R e PO 2 T

X 3.2009 fEEE D% AN Z D5 u— A NERBSTESEM (FHAET)

mE Cx WNVEERB TR
#7u HTm T TN (FE) )
No i 7Ih | Ty sgpa | ZR7 | TR | AR
. - . b4 _ oz
(#& 7 L i B4 Zh | TTA
5)
hva [N L
1 j”wm / 0.95 6.26 1.31 ; 027 | 1838| 14.08| 4124
hva [ END 1
2 if”g“hv;b’ 12.03 7.10 0.69 ; 044 | 2693 | 4719
hva [N T
3 Ef”ﬁ“hv;b’ 0.00| 586 1.03 0.62 067 | 2682 .| 3500
A [ END T
4 i?”ﬁ“hy;b’ 14.41 6.91 112 ; 0.88| 3098 .| 5430
hva[ND)2 T
5 if”ﬁ’hyiﬁ/ 10.39 7.17 1.24 ; 0.85 -| 2874 4840
& 37.79 | 33.29 5.40 0.62 311 | 10312| 42.82] 226.14

BFE2009 425 0L X jg i

HERFREG HE DA FHT 5800 B/ BT LA LIS 572238, 2009 4£0D 5 H T 11— 1 /LR R D BRI
AR REITHLETHY, HIED 87T ({HE/LET O 106%ICHYS T 5, (X4 KX 5) , 2004 4O
IZE D & ERE T2V DRI HERR S v, S5, JEH. B, AT AVEEETIERFERE L %
BRI E EDTWD D, —BFEMEIIRS I 2 =7 4 LUV THIARE L LT IAIUEER A %M
D5, MOREIZENSORBEMN e — 2 & DY WA MNBRFO TR b,
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& 42009 SRS BUN BEEEFR (B ET)

No B4 SRt FH %
1 2 IV E R 4,227.00 6,054.88 143.24
Jr)

2 | HET Yy I H 991.70 710.62 71.66

3 | ATy hH 888.30 648.96 73.06

4 | Y vy hH 853.47 520.91 61.03

5 | EMEY v LK 807.33 601.06 74.45

6 | HEY v X 932.19 691.18 74.15
Xl 8,700.00 9,227.61 106,06

B S LK JE #7200
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% 5.2009 FExt RIS BEAERR L E8H (B ALV ET)

No BT8R EpEEs | %

1 | —FEE - - -

2 | FH 947.34 715.05 75.48

3 | ek 2,253.84 1,280.03 56.79

4 | JEkE 132.00 127.63 96.69

5 | i 2,275.44 2,279.54 100.18

6 | EkhLsyiE 1,427.40 3,265.75 228.79

7 | VH/KALE 1,663.98 1,558.95 93.69
At 8,700.00 9,227.61 106.06

B 2 LK JE 77,2009

11. BREYEEH A

11.1. 1987 4= SWM gt

Ty VA SWM FHENIX Y v 1L K 1987 FEBEHEY) B BREHIE THI6O TR XA, 2005 4 F THkE S
7o 2005 FEDHERE A DI 1200 A, FEEMRARIZ LI H Y0 10,220 b EHEE SN, FHEICEEND
ZOMOFEAMILL T DEY Th 5,
7. Bl

a. BNRERFEIEYINGE - E S 2T A (AL, FEEMERERT)

b. ZhERAVLERIER S AT & (B, HiE)

C. FIRIIRL AT N (AT )

8. EBMMIimEm

a. %ﬁ%ﬂ%-ﬁ%%ﬁ(W%ﬁﬁ@%@\%%%®%%%ﬁ\Eﬁfy%fyx)

b. BEIEW R B OTRAL
9. AP SR RO (BIaHE, 2R, FEI X T L)

10. BBl A~ — 2 Ot (B S A T 1)
11, ERRIE EE ORI (RENEEHOEHZ 5 1e)
n.ﬁ&ﬁ%%@&%@ﬁﬁ-imﬂ/XTA(%E/XTA SR AR G 0)))

X 4 %25 L, 1987 4F SWM FHEIZ TRESNTBEWE Y AT AOREREDLIL S, [FEHE T
T IV ETERR & RTIRW ISFERE D ﬁ%@@b AT LTI, Yy v ZiERE. P.D.Pasarlaya
WG ZAZWLEE L, ZOEWITY v WV ZERBDPHEYET 5, EETAISEEENMLEOETEA D, T
BN, jali-ali b T v 7 GEBRICE R CIEEZMOE DL X T h—) | INUOBEED R, K OBEIEY
VT TEGOMFEE B D7 DICFEEDINEIXE R S 72, RT/RW 235 LTV 25 B LHIC L 2 I4EIX
e Sav, JER A & FEAIATREEIRIT T RS CHEE S b,
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Note:

— HHEMBEEEY) - AR R OFEA R FEEEY)
""""" FEEREVERETEY) — B EREEY
BHE 2 L 4 JE 77,2009

X 5.1987 4E ¥ % A& SWM 3 HE OFEEW SR 2T A
AR Ik & AV G ORI OB BB T 5 L. REDERBITOREIILEATH D, KEFEEMEFRTTOR
BT RER - FEER Y v BV X ICEFE S v, dEER. VEER. EERY vy h A XIS A B 13 T HF - NI

ERREINZ, (K5) , HEEmETIZBNTIE, 4281 HY720 6,000 k>, 5400 k> DEEDFE
FTEYEEFEAT & AL ORI AT ARV L T2 5,
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* (_, 5 \) o (\1\ Java Sea gﬂﬂﬂm_—lush ()_,——f\.u—v
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Legend \\-\_J‘/\_) A *

— Provincial boundaries )
- Municipal boundaries J B
o Small’Medlum size trgnsfer station 5 \L { North
A Large size transfer station ; _/\F/ ‘/\L\‘ ;
Y  Final disposal site T 1~ A
No Scale

ZHEIICA 1987
[X] 4.1987 £ SWM &HH D BEIEWETERT - %95 O FESHET

Bl A T T AIHFRTIG RO 5 AFrO/N LB T TN D, ¥y IV ZiEfRRIT. de—0v
ERBDOYAR— N FH-Him, E- A2 RKR0 2 S b2IT TR L% ERZ2X 5, 2005
FEOFHE I T HRIT 4560 B E T2/ 5 TET, ERN? O OEK EGYHERE DD OBIE THb D
TE, ZOFETIERI 2 =7 4220 OEMEBEUINAEN 2 @Y BE Iz, RTIRW /NI ERH LT
% BN & 55 REIC X 2 BXEHSBU OB TH 5,

THEROMBIZ XY | FHEO—E O A E i S A5 13, ZAUEEHM - &R A - HEOMRE,
Sunter FEFEM)EEREPT - BantarGebang HINZ L35 DOR%E, ¥ ¥ BV 2GR OfEKRIL, KT RTIRW Ok
BN AT LR ETH T,

11.2. 20054 SWM gt o e iE

2005 F, ¥ ¥ AV A ITEHEO RE L A21T o o R R, FEREE BATENGH R & 2015 4F E THESET D EIC R o 72,
1987 4F SWM FHEj I ZILEE « SEM - W0 BT R E DT T 38 LW TENGHE X, FEIEME B A R /R
JEHNH & — ML SN TR A EIEMEBICESEZB L TW5, il BAEIZASSIC A - TL D EED O & 21|
BT 2HTHD, REDRFHEFEWEI S ZT LDLLF O 612 2005 4F SWM FHiE L 2 — (2 DN TR
AEINTND,
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BHf ¥ L X jE iR ,2005

FAE . BRERERT SPAITF ALy
HAHE _ 3 AR 1
i IN g I HEIRAL - 7 Ol Y > LY
—-—rry = e =) ~
A |
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~~~~~ > EHEHY |-> VYA > EH - FEIEHO :
NE - W® IESE
LS oo I
P N g B -

X 6.2005 4E SWM HEHREIC L 2 ¥ IV Z BEMEE T AT A

X, /hRdEkds JONEEE B VR DNE O BEFEM NI T2 £, ZNOEBITLLTO@Y,
e IIa=7 4 AEI %Eﬁ%%%@@#f BEZEM SR, IR - SE Ok,
o BREEBIG LV —F—OFREZBEL T, AROHEENX v o ~— 1 % Elii,
o RMEZZ—IZ@ENT. ::1%74ﬁmﬂ@ REE T 0 7T WD R— N BB,
DX HNFBIFIE, TRV (RTIRW) | #IX /X O BIREBEZ 58 L T\ 2, BEEDIT RW 2
FRNCIES 20>, 7203 jali-jali 7 v 7 RBEEY = 7 T — @B O TIE S NS, #IITBUNIE.
Bahsiy; (B8ia Xy 2 —f&) bERT 2, £6ET, FEI. ¥, Bk EESBTIX
HH CORFEYHOEI L OB IR 2 HEH L, FEIEAROBSIHNNEEEA D,

BEFEW) G B OO MU G MR L2 1 5 & | IS0 ERES (SPA) | 4 WETO B (ITF) ', 5 74

AT O AVER - SV it 5% % Jabotabek A kAR Y Z o U TICERET H, & ITF
BOEIHBTHISARETH D, LT, PEMKRES T2 M 7I127R7,
3. Uy
I ALER S R% Bintaro, BB v L~
AL B fiE R% Pondok Ranggon, BLER Y v 1 L &
W ALER i % DuriKosambi, FE 55 4 L &
R ALER i R% Marunda, dE 58+ v &
BEFEWAERIT Sunter, AL 2 v L & OIS
/N B SEM SRR T O P
4. Jabotabek A fu AR U X =V 7
a. A ALEE i BantarGebang,Bekasi

AEALEE i R% Bojong, Westlava

BEAALERSEY Ciangir, Tangerang

k& AL53 55 Nambo, Bogor

-~ ® o o T

=i

H

o o T

TR & 1T, BB AD RN ORIR, HiR, € L/ Ehiimms
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- Municipal boundaries T — *
® Transfer station (SPA)
A Intermediate treatment facility (ITF) TPST BOJONG North
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or final disposal site (TPA) TPA NAMBO
No Scale

& #E Ministry of Public Works,2006a

X] 7.2005 4 SWM FHHEHIEIZ L 5038 « Ao R E T EHIT
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12. Dy INZIZPBIT ARED S

12.1.  BEgEWHA LMK
2007 A JICA 1L, TEEf Java BBl 7' m v =7 b (WIEMP) #5179 5124720, Ymnyc 7 M
A (SAPROF) % i L7-, WJIEMP iZ, 2005 4 SWM FHEOKIEEZRAN TN D, PHEMEICLD &
T HIVH D 2007 FEOBEFEMRAERIT 1 BBV 6525 by FIX1IALHHEZY 297 U v L (0.62
) | 2030 FFIT1% 9,025 hUACEIET S ETFHISILTV D, BIOEEHZIEL, 2009 452 8,646 K>, 3.07 U
v kv (094 1) OBFTNHETWD, (Laboratorium Teknik Penyehatandan Lingkungan Universitas
Indonesia,2010) , X 52, ¥ #/LZ StatisticAgency (BPS) DRtk Tl 2009 FEIZ FREL7=H DD, BEHE
MR A Fld 2006 06 D EHR AR LTS, (K8) .
30 - 27.6 29.2

264 28.3
25 -
20 -
15 -
10 -
5 4
0 - : : :

2006 2007 2008 2009

#Z£EBPS,2006-2009
X 8.0 % WV Z DREREZHBEMASBINER (1 HY7-0, Tmd)

2008 “Ffif T DOFEFMIETIX, HHOBEFEY Y — 2% 2 5Oh T IV —IZHHEL TS, FENSH
D T EIEFREZ Fre BB IIFHED B E TGO H D BT TEITEIRCAE D, b, sk, haFark
Y, %EIX, GHENR~—27 v b, ¥, F50T. AR, BRIER. TOMPEEEIXERMGRNSHAEL
TR - IR EREEY A ST, AERIEY. KELOMRBEM . Z OO RERVER A B e BEIE) I LRk
PEFEM) & Brr Zdu, BIDERICHEC H M EH Y, V¥ HNF O—fRFEHE D IR AEROK 58%I%, (LM
Wb EN-bDThH-7-, (M9) .

8.079_120%

0,
58.29% H Residential

LI Market
u Office
H Industry

g\/\ H Others
27.35% ‘

4%

ZHEIICA (2007 ) in BPLHD Provinsi DKI =7+ %7 /14,2007
X 9.3 % b F DREENIKAER
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FE s O FEFEMRERIL, AR N R 2 50Tl | EFEETIix, IEAEMEREEY
METH-T, MONFETIL, BantarGerban THIEW'E 67%., 77 A7 1 v 7 1%, #K 6%, A1 -iift 7%.
T 15%, ©E 04%, T A 09%., EDOfth 02% & k> TWb, (Laboratorium Teknik Penyehatandan
Lingkungan Universitas Indonesia,2010) ., % 6 |[ZBEFEMEALFIE . R 7TI1TT ¥ WV X BEFED O FHEE R T,

& 6.V ¥ W T BEEDEREIS (%)

FhE HEFRE
No | HEME | &7 |F W |E Fr| ~—7% BE | )
BE |B |mE | »r | PR | 5 | TR BEX
1 | HHew 65.45 | 61.55 60.7 | 83.69 4548 | 9.84| 28.17 1.77 56.37
2 | IEAHEY
e 13.00 | 11.04 | 15.00 5.15 26.06 | 58.42 | 34.93 2.68 20.57
75 A5 ¢ | 12.02| 1366 | 14.00 9.66 12.10 | 1469 | 26.21 16.93 13.25
v J
Akt 0.02 0.12 0.09 0.12 4.03 -1 169 4.01 0.07
ke 0.33 0.24 1.56 - 1.49 - - 42.46 0.61
SN - 0.10 0.22 0.14 -] 028] o028 6.49 0.19
Y 1.00 0.90 0.99 0.29 062 | 202| 1.05 2.48 1.06
HF A 2.10 0.83 1.15 - 724 | 568| 282 1.00 1.91
B3 1.28 1.14 1.24 0.12 015 365| 0.90 0.18 1.52
< - 3.00 0.60 -| 063 - - 0.81
3 | 2o 452 7.41 4.38 0.82 261 479 39 4.00 4.65
Z#FIICA (2007) inBPLHDProvinsiDKI =7 /L 4,2007
Fz1.70x INVEBEEH DK
AEHE Koah&E Kaaf&
(kcal/kg) (%) (%)
o BESR AN BT KU | D | K | Dv 7 | Standard | D 7
LA JL A JLH
1 | B s 2,332 2,795 47.40 49.55 16.43 8.55
2 | s i 2,795 2,332 44.81 51.71 16.03 8.49
3 | IR @ i 2,149 2,149 45.85 48.61 16.27 8.35
4 | ~—4 vk 1,778 1,184 56.58 59.88 10.26 9.27
5 | pae 1,202 1,646 36.59 39.91 17.13 7.22
6 | T 2,434 1,786 23.17 27.85 17.60 5.53
7 | R 3,248 2,090 31.31 39.72 13.92 6.38
8 | pex 3,553 3,804 23.73 27.13 11.93 5.03
S 2,531 2,146 36.22 40.69 14.51 8.44

A FFMinistryofPublicWorks  (2005) andJICA (2007) inBPLHDProvinsiDKI =+ 77/t #,2007
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12.2. BEFEWME
Vv JVH OFEFEMINAEIL, FEERK O & FAETRD D OIUE TH Y 3L,
3. HEKE
R IEFIEE L BRI Om T TITbh s, FEEOLE T, ERORRICE > TEXERER 1
~3 V7 NTEMT D, FEEIZZA—7 (10 N) 12090, 135 &L ZHANT— b EF > TEET 2,
Dy WETIE, HREERER LT\ 5, 2008 £ 385 A2BHIE S AL, 2009 4ER R CIERTEEBIX
291 NTh o7z, WL, B, ERERENREY & TEEROERZ1T I,

4. BEIEW) OFAIRIE

I ERL No5/1988 12k B &, AN« a2 2=F 4 AU N— L, BEANENEINDERAR—R ZTER
RSB EA D, SHHIE, 7T AT v /8 IIREOREDANFRELEHER L, RO DN
(BFIXZE O ICRET D2 L, BEDOFBAEFRIUEL, FEHR, JEETHIBICED O T, gkt
BT DBEEMVIEBEORIICH /I L, 2 2=7 14 TOREIL - EOBARTEZ L =T T52 L, ZOVAT
AT, %2 a=7 ¢ RPN S OB & RS SE TOEM A S 2, BUFIL, RS 505 H
FVER & 72 3L 5 F TOMI BRI ICET A AR D, 2 a=T7 0 FIES T2 HIESNESHRE L
MR E B A G RROEHEIT 9,

kampung <C{EX TS AT HIEE Gk, RT/RW 23FESEMI Y FE ZEMA L T\ 5, BEFEMIER O 1 — b0
L7DFL—F— (IMER) | INUORE T v 7 2o TEJEIN AT 5, EEEERT S— METIE,
FEARMNTIIEN B E BB AT 223, Pk O @m0 78— hTlik, 775— OB EE M
A FEES 5, Huldk - BUEWEBLE L, ¥, FHEIT= Y 7 ORI E Z OB E S 7z i RFL 55 &
HEGDD D, HRFNEZNGEIEY ZEIUL L, BantarGebang ~ & &35,
2009 4EHf S TIX, ¥ VX ICLL T OEFERLSY 523 1,159 4 AfC @ i Tz,
7. 136 HFTOT A, 300m® UINOiFE T, BEEWEEHTT. T v 7 OBFREAN—2 | BiEEE, HHK
i > T 5,
8. 169 WFTD A — MEEHL A N— 2 BEFEMEW 7 — N A BLE T D A N— A,
9. 238 WATDOEGHALSY S, BEEEOMSET 6mP 7213 10m* D = T F 78 1~2 BERMICERE STV 5D,
FEEEMNEM N T v IR T VA LR T VWL OBEINLTWS,
10. 97 HEFo = T4, a T F b EIN USR5 EHOn r—2 3 >,
11. 43 BT OBBAEL OGRS, @I 15m* o= 7 U — MMl E S5
12. 476 HAFIC T 2 fH D HRE,

12.3.  BEsEWTE

FEFEWIEM I, EEE & MPEER S B D, EESEROYE . BEEDIL, ERRITAOay s X — KT
vr. arFrF Iy s dmd emd, 1omd) . A FEANT s (25m) . XA T v (9m, 18m)
o FRZvr Om, 18m) | T—2su—L FT v 7 (4m, Im) LOHM & - T, EHERAERD S K&
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WA I S AL D, TEIEEER Cld, BEEEMNE T, BRI 5 & 7o 1AL BRI | E XA T b iy 35
WZIEIEN S,

o — IV OiER X, BEEFLSY57)5 BantarGebang ~ & FEIEM A EMR 5, TEfRIL 842 B
YT NT w7 EFTA L TWADA, 2009 FFRESTIE 789 BOAEINAFEL o TS, XU IEH A DFE
BeAT 2= ERO RO TERNT L0, EHFOARIINT v 7 DE A T ERBEIEKFT D, TDAT
FrRFITT7 b T Ly A LEITOI D, ERORA TV a—1 7 ERBBRIZONWT, KE/NK L)L TIE
BRI D> TNV D, FHRIBERL LV TIHERBAS N EEEZET=F—L T 5D,

flZix, ERBITEEDOER L ERZEHRORENE T v 7 LU EFH B TRIFMBHICE
FELTCWD, Fo, GEEL, WL W OBEEYERIL. ¥ v 1V Z O PublicWorksAgency 234X LT 5,
2009 £ D FEIEW) AR ED 86%7% BantarGebang ~EVNZ Fhiz, (£ 8) , Y OB, WL HEK
W, ZEHhZe ICHRFE, FIEFEE TR S,

3 8.2009 {EBEEEMR B & BB ~DEME (m¥/A)

BB

N i BRDE | mosagni %
0 sk =N =
1| vy s 5,338 5,194 97.30
2 | dtEs Y Y LA 5,020 3,487 69.46
3| EERY X LA 6,490 5,698 87.80
4 | FE Y Y A 5,107 4,517 88.45
5 | WY v A 6,331 5,427 85.72

aEk 28,286 24,323 85.99

BEE 2 o H 57,2009
124, Hfnsg

Ty VAT, AEERET) 1 BY4 720 22 b O/ NBBEBERIMIEE S AR 21 DA, BITEIX 6 BETL
MEEE) L TR (Pasang ft11,2007) , F72. B ETOFEEHI/ IO BRI ARE S NZ8, 2 2=
T A ERASOEREZZE L CBUFITZ O 25 H L T2,

2005 4F SWM RHEIZIE T, ¥ % WV 2 IBEEDERA M Z B 5 & L TREIEMERTT (SPA)
OFHZPE L TWDH, BIfE, EEICEEH L T\ D SPA XY v VX IZiX 1 P, BN SEE 3 265
X HILZ D SunterSPA DA TdH %, SPASunter OALBREESIZ 1 HY W 1,500 k>, F7-13+6,000m*/H. 3
BOary Ny E = EEFEL, FE, AL, EEH y A O —HN O OREMEZ T AN T WS,
Cakung-Cilincing DfiEa% IXBEFEMERET & L THEH STV, 2007 FlCayRAT 4 o7& VA2
V72 —Ctk#E & -, PDUK Cakung-Cilincing 1%, AHEBEFM 2 7' & A L CHEIE(Ld %, 1 A Y7
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D OMLEEREIIE, 1,000 k2, RfEZESHE Holeim 13FEEER Y % PDUK Cakung-Cili 7»HEA L, S 61
HREL 7 LA L=, #REHE LCEA L CU %, SPA Sunter & PDUK Cakung Cilincing (2 FFA £ 72\ FEFEE
)1 Bantar Gebang |2 EEHEIZNL D,

12.5. FfAsy

SHETY Y WNVZOBREFWL, HioHgen R~ 40km Bir7- BantarGerbang ~&E(Tiv Tz, =
Dliigk % Bekasi, WestJavaProvince DITBHURNICHTIEL TWA 23, HHIZ D & DTV ¥ WL ZIZETE L T
V%, Bantar Gebang |% 1987 4 SWM FHEO—i TH o 7203, T OHEKIL 1989 FEIZhthI -, 51
1987 /£ SWM G DO—H & LT, & 9 L HFTOLGTNR T ¥ IV Z OVEICHEHR E TE STV, EEo
RRE 2 PR ISR & S 7z, Z D55, Bantar Gerbang TOLHA 1 HY7-9 6,000 h 2L, TX
DIVEREES) Td D 4,500 b > & KIEICHBE 272,

Bantar Gebang D& HE T EFIMIARICEFE STV D28, SEE Y E D AN S 2 T L % )2
Lo lnln, NI ERAR A —T A T b LT, TORPICK L2 2 =T BT
FEOFEN 30 2001 AFEICHUERPBUN EEZR L, (ERICED2HBICHE L, £O% S HHE T
Ra=7 ¢ L Bekasi YJ5 & OB ENEAER 2, 2007 FEIZIT Y ¥ VX HFER Y v BV IERRIICH L
Bantar Gebang DEFLZFE/ R L. & HICHEX OITMEROEM, ik OEEEIE, bR, JoKiEEz
D=, FD—J T, RO BantarGebang & FL 211 2 REIEENAMAILIC LV BIEN DD EFF- 7=,
2008 4. Godang Tua Jaya (GTJ) & Navigat Organic Energi Indonesia (NOEI) 73#:[A TP 4L L. Bantar
Gebang & #L% 15 EF'EJEé%Lf:O 2009 4F1Z Bekasi X )& & ¥ v B /L# YR Bantar Gebang D% 20 4 fH
ke L Ci T 28 EISE LT,

Bantar Gebang @f@*‘ﬁf—: 108 ~7 Z—Hb . (R 9 Ir-TLBY, 520 —IXEHNT
W5, ZTOIBBAESN TS Y =T -1, X 10 2 E N ORLE % /<1,

# 9.Bantar Gebang DHEHE & K AT E

1] -
=y (’\ﬁ“ (fﬁs)
W) m
I 18.3 2,786.56
T 17.7 2,744.99
" 25.4 2,787.90
v 11.0 810.26
Y, 9.5 803.32
aat 81.9 9,932.14

& #JLaboratoriumTeknikPenyehatandanLingkunganUniversitasindonesia,2010
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Mmlnlstranon #JC;"""-"
1% Off'ue

|nasn;§“
- /’.

Ciketing Udik Village

BUFFER ZONE | BLIFFERZONE v

ﬁ# Laboratorium Teknlk Penyehatandan Llngkungan Universitas Indone5|a 2010
X 10.Bantar Gebang B & X

Bantar Gebang |38L7E, fEMNIHIS X7 AOBH, BEEWEE, BETOY — > ~ORIE, B 1,
KEEE - HNTHER K7 0 2R ORE (4 DETOPEKAHEEREY 1 ) (IPAS) 17> TW\W5, KRS

@ Sucofindo Appraisal Utama (ZFEFEM I EAHY L, EmRICHE T 5, 20104 1 H L0, #EEE%E (GTI
& NOEI) ~O#FEEHIT 4729 103,000 VBT, BEFEMITFHERIZ N T v 7 TRWIZH D 3 IO
PUER M AT E XA, A S m— A Ao TRACEESND, HADIEEL L TEARLLIREDOE I F
TEEL7ZBRIC 16cm O EHETEW, JEfiSN D, A X U AOPEHBE A 7138 L TRV VIZHRE L,
PSR K VX BE AL 7y BN K LB R L 23k B D,

HESIHC LD &, BEM» OO LXF—REILORKILE HHE L T, GALFAD &I 5 BEFEY
DPSRPEH GG EZ BT 2 & LT D, IERENP Y — 3, RBIRELL LTl R 28BN
HYETHD, 2010 4£ 3 A, EEESHIIH AT D URE., BB AT v B, R0 AREEMEZE R 50 R
DOVEENT A b ZEfi L7z, 2013 4E1C1X. SNA A H AFET 26MW OB &2HEHETE 5 TEE LTS

(Laboratorium Teknik Penyehatandan Lingkungan Universitas Indonesia,2010) ,

13. &M

13.1. oA RX—}+rkI7Z—50
AV R VT REWER~D TSI A X—]F - B Z—FBINI—BHICTERSA— T F—> v 7
(PPP) D% & %, PPP I 1989 FFIZBAtA 4L, REEHESAIZOWTORKEHES DAL SN2 & TRM
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DS NS DIEZ T8, FEMT A X 0 ARG, BT & OILFEEEFIRZ SIXF oo F %
T D, MEITHE, 1989 £, ¥ v /L Z [TEEEHIRD 10%I12 5OV T, EEMEBORE/LEZX 5720
B ARLE R L, 82 bt SNz 7 R — VL 2 A REA LB 555 /EEE RN OHE Y
0 7T AR TE T B & eIl L7z,

Sarana Organtama Resik (SOR) ft3/ XA vy v ma 2l T Axhst, ERFHLV SEOF—E X
MTEDLHEEFEH LR, v XTI EFIDTO PPP GEEL RO L7, SOR thif, FH T ¥ H
JLA D Monas Hulsg & 7 /X O FEIEY) S FIME A 1S T2, MEREO MO REEB R 1,500 A, X7 H—30 A.
TRELS 148 30 /L T gR, f4E 15-20% DR A LT 5 L HiFF S ic, oIk B ERIL, fthod 44038 AL L
72 1990 FEITIE, 14 4178 27 ROBEFME PR ZFEA > T\ D,

LINLRR D, HA X AREOINEIZHEIZ>E LD Th D, Johnson (1989) DFEHFFIZ LD &4
#] PPP ZHNZSM L7z 5 4EOW, HHEET- L TV 2Dl SOR #-D A Th o 7=, foathid, AR &
YT H—1 BLIEFTAE LTCWeholo, BMEmEZEAT 57 OIEEB 2 REe TEH L LT Twn
7o WHRBUMBEBIZ, BEP%ALTIA, AFL R = A 2 MERRL, AFLBEEOERK - JIRGIE, X7 +—< X
DFHIIZHDNT DT 7 = ANTTA X A WHEZTERRRA X v 7 IZRET 2 0B 13 H 5, S 512, Johnson

(1989) 1%, VHf)m & EE S0 OERFHME TR 5 & Rfl® 7 # —D 03578 1) - E&% L0 hRAICTE
HLTWDEZEM L, DREOEKRIUZ DWW T, JER BRI A OB EE & YO RN £V §E
HTETWiewn, o, EHRIEREEDN SO TFE LT oHEL TWRWnWE S ThdH, xFvo—g
VREBKINAL D E W e e Db ERANPEBE DY — BRI D I A MNMIOWTEMTH >
el ZITRo 7 e R—F L 2O EETE o726 ThHS (Johnson,1989) . — ., ERIRIZR
S LM 3 2 i IC BT 21N ET X5 2 & Y35 7T S CRIEEN B
DITK W EW DRI D - T, 1995 FERFRTIE, FEIEME BT EICBIN M - Tz, REEFETFERED
[EN & SEER O T ST e 7o, ARWFIEE LMIRF CE 227> 72, SOR #EABIICED & 3-5%DF4E
FLMELNT, HRENTE 2o 7= (Republika,1995)

1997 4, VX ANVFMENT ¥ V2O 5 ETTOREFEERICET 2BMETZmE L, U —ARK
Z 4 FERE L, BERKNOLVE 2 —%21T9 & L, FEloRE (Government DecreeNo.1509/2001) 73 2001
IO Y INEBIRICANE 72D Z ERRE SN, 2004 FITIFAML SN EHEEA FRICEL S, 54D
TOREMER (BRRLUSGERE ) 2 5HNENENITY 2 &ilhhoTe, (F10) .

6. PT.Sarana Organtama Resik H3 ¥ 71 /L
7. PT.Nanka Citra Tama dt#8 v+ v 4

8. PT.Samhana Indah F&¥ > v 41 /L%

9. PT.Ganda Mady Indotama Fg# > v 4 /L &
10. PT.Capri Nusa Rayafor > 71 /L ¥
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X 10 R HEE CREEDORY =—5 (mYA) REAEEHE

No. | m& | R | 2oL | mevar | an | SR
1 | FEyy s 13 10 3 26 672
2 |y A 8 1 2 11 576
3 | WYy x| 13 - 1 14 768
4 | FEETx hH | 1T 8 - 25 864
5 WY ¥ v 10 4 - 14 512
At 61 23 6 80 3,392

BHS S L X JE R, 2009

PASEFETEM DO HLY $\ . Governor Decree N0.2043/2004 73 SN 7= H 2521 T, BEIEWEMRE(T
7% P.D.Pasardaya 7> HiEfR~EBE L, EfMmIIEHA T T 5 Hno X T Ty sk —A Lk, (&
11) . V—REHtx, T v o EEET, EEREE A, [t E Sz n s —v 3 TOREEYE
Wex Ehi T 2, HIRRNERELEITI,

Fll~—Fry VEEYHYHAL, FT v LU ELER

4 LR

No. Gig3 -

1 | v L EricCorporation 9Unit
v

2 | dtEr v v HarapanMulyaKarya 5Unit
A

3 | mER Y v hL EkaBrothers 5Unit
o

4 | FERY ¢ BV Sinjaya 8Unit
v

5 | JWE vy v ErnijutaAgung 18Unit
A

ol 45Unit

BHS 2 L X R 2009

DbEZaELdd e, DYy HINZIZBITH PPP FRUT 280 H5H, 12, —FEFREEY., L
DYEEL, GERIGR D OREFEMEIYL - EHRORE, B IS, MEFEEY ORI - ERHO X T I — Y
—ADIHIZEE D, iINSWM D PPP (B /X— hJ— v 7)) X BantarGebang 4> C 9 CIZit B 7,

132, a2I==7 4B
AV RRITIZRT D3I 2 =7 1 B0 BEFEY) BETE B I B HIF D B A E > Tz, R
TR (ST ERIE, B EOBREM 2 BT 5 ORGSR E ST, itk #hEHBUFiE o H
DMl & EAEE O FEFEYRIN 2 326 L7=25, kampung B3 ERICESE BTz, 1970 4021 KIP
BRATSH, A1 2=T 4 BN ZHFORE LT 0 2k 2 55T 25 L OB LT,
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1980 FARADIL, BN EEDO AR Z A I 2 =T 4 LT L72DDO (M my FFrd=s FeL
THEASNEN, BRI, VY INLINETHIASEBIND LI oTz, ala=T  HENEH, &4
WY EHEEHORKRICEMLEZA I D, IHEEMTOHAS (RT £7213 RW) ITKIET 2 08 @% T
H5, HHEE. AMOEH4EE2 RTRW KA, EFEEEDOEEEZHHET 5, E%ﬁ%@%[]ﬂl%ﬁ&%b\?f\ HiA
A%i@@:\nz%4ﬁ@@§ékbfﬁbnéo%WE@F% NERCEROEITFEICH LIS, A
BIL, a3a=T7 4 AUN=PNREL, £xOHIK TR S, %2mm~mmmwt7(on1n5m'c
bD, BREIENITILD THENDH LD, EERIIFEOFHE L ) BROFETLEL IS,

3R HAD 2000 FFIZY ¥ I Z THMG SN, BUMIZBEFEMERICB T2 32 =7 4 O&HE %
JER LT, RIS, FENOHDBEFYOEIRTH D, BEMEIN LEWOH 6T, a3ia=7T1 (2la
=T g A= U —F— R DEEDEBICBIT OEERAT — I AV —OFEE S Z L&
WML, (£ 12, ala=7 4 OEEWEEZLE- VAR — 2104720, Bfiiala=T4 -7
DR —F - Tul T rOMEER L, TOFT, 3R DaAI2=T 4 ~DEBEFEREE, a32=274
DEREHEDOHI B, EMNR~—r v T 4 U 7 RRCREMDRS OV R — L & XAk L~ LT
DT a7 7 Mg ESE L,

K123 2=7 4 BEEYEBROKE

] ®E
REJE LB | FIEREEMERICOWT, BEilkded:., KRBV . W, B, BE. 74T
7
Betfrim TP, FEAEH], BEREM IR EL T 2N - T, FERE T D BEFE AL IR
A 7 ZHE BRI 5 ORI
Wi FIERIEYEROMBGHE CiRbh: (2a=7 1) AENREZEFT
5. JHBEEIL, ElHe. FEFRTYMA 7 7 OB LR TRE, A%
BERE S A B T,
HELA% FEEFEFE B AR Z B, GBEG T, HIRO R & v 7 & BEFEMILE A &
v 7 (BEFEMEINE, 2R MEYE | BB Y . Vo 7 4y
F. H) OB, BRIEVUEGIEDOTEG ., BEREME A T =X LORGE

(B, B, BRI L5 LN 2 RFEIE, AR, &
il (BEH 2T L)
AT —2 K | ZA—TRNANEOHNIBEREOSNRO 7 v—7 (BUFHEEE., Rt % —%
N —L D) | Ete) MO & S

BAER

INRANHR SRHEHEIZHRHE L= FIEREEDEHICET 57 7/ v U@ & E

Z#FMinistryofPublicWorks,2006b

BflZa S 2= 4 R—ZFEEWYE (CBWM) #2323 a2=F 48— F—3 v Fh@ L CHEEL
TWBHEIEMYAR Y 2 — 2 EZSHIZBLENZHIE L L5 & LTWnWb, ZOH T CBWM OHLY #1473, 1996
FEOREY ¥ J1/v % D Banjarsari T, UNESCO 76 Ol & B4 & THEMi <7z, Banjarsari (235172

SV KRR THTIE, X, /J\IZMZ X ERIC T g, EMIXKENIT, a32=7 4 ZEICEBMICERSH
T3, RukunWarga (RW). i@% . 8~16 @ RukunTetangga (RT) T &, £ D FIZ 30~60 thO MR H 5,
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A RNEEIO B EYIE, BEIEYCREIICRN S LW (THFR TRIZH SN TAESLLT WD) (2T TOHE

LHEEEARTZLThD, ZNbaIa=T 413, BEHUHEARY 2 — LOHBAFEBR L2 BTy

HNHETHLNSD L DIZ7 0 BUFIE, Banjarsari 2 CBWM O/ S— hF— -« 23 2 =7 24 Lz,

Banjarsari DFIZ/2 B, o2 2 =F ¢, CBWMIEEIZ 44D, (X 11 B/8) CBWM % HEtE$ 58— 1

F—cala=T g bioTr, AI =T A AIFLLTO®EY,

6. RTO8RWO01 Rawasari, Cempaka Putih; RT14RW08 Cempaka Baru, Kemayoran; RT11RWO06 Tanah Abang,
Benhil; RT13RW14 Serdang, Kemayoran; Gondangdia, Cikini; and Gunung Sahari Selatan 35 v 4 /v 4,

7. RWO5 Cengkareng Barat, Militar #2412 Kalideres, Merpati ££ 51352 Kalideres, and city office complex F&3f
XN,

8. RWO5 Klender, Duren Sawit; RWO08 Ciracas; RW04 Cijantung; RW10 Kramat Jati; and RW10 Cipinang Muara
Y Y A,

9. RW11 Warakas, RW05 Kelapa Gading Barat, and RWO08 Ancol i > 77 /L 4 ,and

10. RWO03 Rawajati, Kalibata; RW04 Menteng Dalam; RW03 Mampang F &> v 7 /L &

Neighborhood Green
clean up plantation
i ! I;ouseholdl, | Home-fertilizer
: N ommuna ;
Waste Composting Biopore holes, etc
segregation Recycling *» Household,  Home Recycling, etc

Communal

Residual —» Communal C&T
M11.Y Y INEEaI =T 4 BEH CBWM EAET L

¥ FOV B OKREGr OB T IR A, RN D LS o Bl D CBWM DA X — R ZEE
B L C\%,  (Joint Initiatives 7' 7 Z 2,2008) , Pasang fth (2007) OFHEICZ L D7 — AR X T 1%, BEHE
W& BRI ER Y v L2 Menteng XD 2 2 2 =7 4 L-UL D BRI 2Rt 2 R L C\5,  (Box 1) .
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Box1.Typical Situationof = X = =T 4 L~LVEEEEMEH O MBI FIRI

Menteng Xi% 652.46 ~27 X —/LOHEMAZH L. 81,822 AnEEL, 5 /NXIZrH T
W5, /NIKIE, 38D RW & 429 O RT 026705, BESEMR /A EIL 267LINH, £ DK 70.80%
DABEVEBETEY) . 122% 075 2T 4 v 7 . Q9% NHUES »7-, RTIRW 2B L T, 23 a2=5F
A DB S GRS ~D —RIE - BN EH S 7=, it RT/RRW IEBI DO 8T, <
OIS, EERIER. tho a2 =7 ¢ IHEOem 2 I L=, RT/RW (3 A M B % it
MHMINL, 2 2=7 (IRENCEEZRM L, BEN K2 EARE Lz, A ORHEE T
% RTIRW TEH 2%, KK 15000 VETIAE o7, ZOFAE YK, BIEHY— 2 ~DKHLWN
JFEIF 2180 o7z, RTIRW GRS~ FETEMIINEE - MR 4 00 A & BURF~ D G R AL
DY B B KA B~ DR - TEH RS N T h D,

—ERDOMHAT BRI 50 b L —= 0 T EZ T TS, EEYRE NI L2EE, T
B ENTZBEED ZHERELTLE YD, O ITEED LI ZCOT-, IREBEEDIX.
U A 7 VD RIREMEN S D EM PR D T k> THRENDLENEL 2D, FNT
He < DU A AN B H—NDIVY A INVEMEZRINL LD & LTV, FEE CTCoOREIE
MRS FRITIEEN R DT BN TR o T2, REMERIT., 77 RAT 4 v I8, I RT
#4 v 7 WO BRALG, BEMEO ZA Yy, EBEMED a7 ) — N THRAN, BEDRE T
Eh FomH, MESHLORERMEZ SOMERRD Eodz, oA A b - By h—id,
BV a s T T RO RBEICRDBEEN ERDEY, THBELNEZ KL - Lz,

& #:Pasang #4.,2007

2006 ED V¥ BN E TE, BEOHENELT ST L0O L LT, F7IA4_X—F -7 Z—L
aa=T 4 EOEFENEENHE LT, Z£OEEEZ Y- 7=D M, Unilever Indonesia 72, [~/ F-2F7—7
BIWE— e R= "=y Tav=l NaPy VA O 5 B, AT 4 7Ta¥%E (FCHE, 7Y
F) . NGO LILZHEF L, Z07my = MI, [Px Vg - TV —2 T U R =T rrJh)
(JGC FmrJ L) LfndhSiz, TOHMIT, 2 I2=7 1 ORERUOEE, 3227 1 DEEYIC
B3 2E#om b, 612, MYAEO I 2 =7 ¢ ZHE L CHSEOELRMMRE LV R T2 L
ZHELCWD, IGC TR T AL, fuy h7adcs heLTRD2AFTTAZ— kLT, MYy
77/ @ RWO03 Mampang Prapatan & #1352 + 1 /L% @ RWO01 Cempaka Putih Timur, JGC 7’1 7'Z A& E
L0, BETR 7748 (BE CBWMET /L (X12) ICEAEZEL) LV X —A"TTnrsIhn (ala
=T 4DV A TN EVRAFHRICESEZEL)

Neighborhood Green
clean up plantation
[ | Household, [i| Home-fertilizer Waste water |

Composting Communal ‘? Biopore holes [  management

Waste
segregation

Household, —l» Waste Bank CBWM
Communal |:| Recycling Ind. cooperative

Communal O

X 1284 BWM EAET N (¥ INVFDIGC Tu T L TRBEN)

Recycling

Residual

163



2009 4. % 18.3%RT (164 /NXJK) 73 DKI ¥ B/ & T IGC 7 u /T MIBMLT-, 492 ANOHEER.
50,045 N DR 21.8% D 5 AR A> 5 > 220 J7 iy 2 it L7z, Unilever ® iz i3 - T, Coca Cola D%
ZAE 21 3R F v X—1 ', Toyota<° Bank Mandiri @ BE 3= Jiti 5% 0)1’5&7%%‘?]%%%7‘%

133. A v 74—~ w2 —Tuadl=r k

VX ANE SWM IZEBITHA 74—~/ - &7 Z—DfFEEIE, BREOZ L S RFEED, [T =
A A By h—iE, ERORHE LBREICKLDS] LAT LI Lnb, 1980 ROYTITHEE TH - 72,
YiE, RESEITHR T A AN - Ev I —OBEMGICEMEL L, BUFIZ, ZHKFEM - B Ey=f 2 -
v A — DA E ORI A RE L, R OMAZHIR L7z, L L LEEERE DO &l S 7 Bese
FFENPTOEETH-7, (Meding,1997) . EEOMFES., [ FRXITDOT=A A« By h—]
EMALTELDEED T A AR s Evh—lZonThOTuycy heAZ—FSH, TORET Y
=7 MIGTZHRHEE., 2 a=7 4%, £ VR AHEIZOWT T =A 2 b« By I —DEREM L
NEB ESELDICYR—MLZbDTHD,  (Furedy,1992) .

AV RARYT T, VAR By R 7ITRER THAD REHERREESE L RS TH 505, il
DT T OEATIE, VA AR EYy X730 — X MIEIZESE L TO D7D BERBICHRBIEDR 720,
(Mockler,1998) , V= A A M EvF U ZIXEF LI/ NA—7ThHV | BEICHBEILINLTHNT, L1b
Bk, R, FoEL 5 EBEEM BT 55 b SBGITHAE L T\ D, FlnfEid, @ AEED
B 15-39 5T B LMK, BEEIOT = A A b - By h—HuE, LEFEMOT A AN By h—

E0ZL | FIHEROWDBEF L-UEED, BERO Y A X F - By =TI KODINAZGD720I10E
WYY AINZIIB> T 208, LERDO Y =A X+ By h—3, fMOBECKKLTY = A M- EyF
YT DPIREDNAEGLFETHL, S6IC, PER Y =A A b - By D —3@FMoOLHFEL#HEL LT
%, (Simanjuntak,2002) . BEVRO T = A A k- By H— (8 KFHLL L) ZIAZEST2oic, LM
VA AL By A— (KTRHE) LV bREEE, TER YA X - By —3MoA T F—<r
AL BL F—ANRL 0D, RN = A A b« B —MEEEED L OTEEL Y, TOBHI
X INEDORKEEL D N ODEEEBNTWDHNLTE LB X HiuD (Simanjuntak,2002) , U =
AARN B I—DOTN—T71%, MIEY & FHEN— AT > TV 5, Bantar Gebang Zfiliz & % &, 1
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Abstract:

Surabaya, the second largest city in Indonesia, produced around 2,185 ton/day waste, with over 70% is organic waste.
With 2.9 million inhabitants (2009), waste increasingly becomes an important issue. The government has taken various
measures, including through international cooperation and community and private sector partnership. Solid Waste
Management policy and strategies outlined in three relevant documents focus on source reduction and integrated waste
management to reduce the amount of disposed waste. Waste generators are responsible for the primary collection and
transportation, while the government is responsible for the management of at secondary level. The government
encourages community composting and composting centers to manage organic waste, while household and community
carry out recycling. The waste residual is transported to Benowo disposal site. Community-based waste management
approach developed in the city, and largely due to the multi-stakeholder partnership involving private companies, the
development of this approach is astonishing, reaching about 37.4% households within 5 years. Informal sector was
predicted to recover about 31% recyclable materials and helped the city saved at least 34.8 million rupiah/month.
Surabaya model consisting the application of appropriate technology, multi-stakeholder partnership and grass-root

approach attracts interest from various cities, as it provides valuable lessons for sustainable SWM.

1. Background of the city

Surabaya, Indonesia's oldest city and today the country's second largest city, has long been an important
trading center. The city was founded in 1293, when local armies defeated a Chinese expeditionary force. In the early
14th century, establishment of the powerful kingdom of Majapahit led to greatly increased trade through Madura Strait.
Surabaya emerged as international trading port, prospering from spice trade of the Moluccas. In the early 17th century,
it came to the ruling of Mataram Sultanate, the last major sultanate in Java, and fell into the ruling of Dutch East India

Company (VOC) in mid-1700s. By 1900, Surabaya had become the busiest port and largest city in the Netherland East
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Indies, with around 150,000 inhabitants (Dick, 2003). Prolonged recovery from the Great Depression caused the city to
lose its primacy as Java’s leading port of import to Batavia in mid 1930s.

Soon after the Second World War, one of the largest revolutionary battles in Indonesian history took place in
Surabaya, marking the start of the Revolution Era that lasted until the transfer of sovereignty from the Netherlands in
1949. The Battle of Surabaya damaged the city to the extent that it became the only major city in South East Asia after
Manila, the Philippines, to suffer badly at the end of Pacific War (Dick, 2003). During 1950s, the city went through
physical rehabilitation and city reconstruction, and along with political development in Indonesia, became one of the
vocal points for political mobilization.

Starting in 1965, although Surabaya was the second largest city in the country, its administrative status was
that of any other rural regency (kabupaten), in the third tier of government. The consequent lack of power and
resources held back development, although it contributed in avoiding extreme concentration of economic activity and
wealth. Surabaya had the infrastructure and commercial networks to support a much larger and more sophisticated
economy, but lacked of favorable macroeconomic, institutional, and policy environment to encourage the necessary
investment and confidence in the growth of local market (Dick, 2003). Domestic economy of East Java and Surabaya
began to expand in 1970 in response to the stimulus of the Green Revolution. By mid-1980s, solid foundations had
been laid for new leading sectors. Adjustment of the foreign trade from land-intensive plantation and deregulation as
part of the non-oil export drive allowed Surabaya-East Java to benefit from a wider market, and developed a new
export base in manufactures (Dick, 2003). Factories, industrial estates, housing complexes, the airport and other
transportation facilities extended across the municipal boundary into the adjacent districts of Sidoarjo and Gresik.

A more decentralized approach, which relied more on local initiatives, was introduced in the 1969, through the
Kampung Improvement Program (KIP). The program was developed from the 1920s’ Dutch Colonial scheme to
improve the basic infrastructure to enhance health and sanitation without disturbing the essential community fabric. In
1979, as the local government becomes more effective instrument, especially after the establishment of City Planning

Agency, the program was widely expanded in the city. The program included footpaths and roads upgrading, drains,
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culverts, public toilet, and water pipes construction, and improvement of solid waste collection. By late 1980s, most
kampungs, including newer ones on the urban fringe, had been involved in the program (Dick, 2003). Surabaya
received The Aga Khan Award for Architecture (1986) UNEP Award (1990), The Habitat Award (1991), UNCED
Honor City Programme (1992) for its achievements in KIP.

In the early reformation era that started in 1999, Surabaya went through economic and political turmoil that
slowed down development in the city. Political stalemate that appeared since mid 1990s gained its momentum in 2001,
ended up with the impeachment of the city mayor. Vice mayor took over the top position in 2002, and implemented a
government reform and various programs, which were seen as succeed in increasing the quality of life in the city.
According to a research firm, satisfaction index of people living in Surabaya, measured from various aspects such as
environment, education, or disaster management, increased from 54.85% in 2004 to 73.69% in 2008 (Enciety Business
Consult, 2009).

Now, Surabaya is a gate to Eastern Indonesia and a center of trade, service, and culture in East Java. The area
is about 326.81 km? in a coastal and lowland area, divided into 31 districts, 163 sub-districts, and 9,124 small
neighborhood units® (RT). The city had about 2.9 million inhabitants in 2009, with 1.89% growth rate in population
(BPS, 2010). Economic growth increased from 3.8% (2002) to 5.53% (2009), and gross domestic product was about
24.5 million rupiah/capita in 2009, contributed 23% to gross domestic product of East Java (BPS, 2010). Based on
Surabaya Spatial Plan 2005-2015, the city structure is divided to various development centers, based on the condition,

characteristics, and potentials in each area (Figure 1).

?Indonesian municipalities are divided to districts, sub-districts, and neighborhood clusters managed by community on
voluntary basis: Rukun Warga (RW), generally consisted of 8 to 16 Rukun Tetangga (RT), which itself is consisted of 30 to 60
households.
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Figure 1. Map of Facilities Development Location in 2005-2015 Surabaya Spatial Plan

Transportation infrastructure follows a grid pattern, with connections to alternative roads from arterial roads to

collector roads, collector roads to local streets. The east and west ring roads connect the northern and southern parts of

the city, while east-west arterial alternative road connects the western and eastern parts of the city.

2. Law and Institution of Solid Waste Management in the City

2.1. History and international cooperation

According to Dick (2003), in the beginning of 1900s, waste collection was done by private contracting,
although was taken over by the colonial government in 1916. Household and market waste was collected using oxcarts,
and disposed in salt ponds on the northwest fringe of the city. In 1919, the colonial government began a regular garbage
collection from kampungs on a trial basis, but this lapsed when funding was not forthcoming from the central
government. Therefore until 1920s, collection was confined to the European and Chinese districts, and waste in

kampungs was burned, buried, thrown in river/canal, or left to rot. Garbage Ordinance (Vuilnisverordening) was
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established in 1922, requiring households to place all waste in a bin for daily collection, and was progressively
introduced to kampungs after 1929. Waste was to be deposited in closed carts, which were emptied twice a day and
taken away at night to be disposed at Karang Menjangan on the eastern part of the city. The colonial government noted
that communities were cooperating but, much less so in improved kampungs, where it was more convenient to throw
household refuse into the fine open drains.

After independence, the development of solid waste management (SWM) in Surabaya was more or less similar
to Jakarta. The solid waste management program was related to various projects under Kampung Improvement
Program, supported by IBRD and ADB, as one of the program sectors of the urban project. Surabaya became the first
city to implement community primary collection to share waste collection and transportation responsibilities after a
successful pilot projects in early 1980s, and received the first Adipura Award in 1988 for the city’s cleanliness. The
Solid Waste Management Program (SWIP) and the Integrated Urban Infrastructure Development Project (IUIDP) were
also implemented in Surabaya after Jakarta. Supported by JICA, Surabaya produced a Master Plan for Solid Waste
Management in 1993, that laid the foundation of the current SWM system. In terms of private sector involvement,
Surabaya initiated public-private-partnership in solid waste collection and transportation, management of temporary
and final disposal sites, and for the management of one of the first incinerators in Indonesia. Community involvement,
however, remains limited to waste collection and transportation, although a small nhumber of communities initiated a
community-based waste management™ at a small scale.

Following a waste crisis in 2001, Surabaya initiated research cooperation with Kitakyushu City in Japan to
examine the waste problem in the city. The research result showed that household was the largest waste generators, and
majority of the waste was organic waste. Under follow-up research cooperation, a composting technique known as the
Takakura method was developed, based on the traditional windrow method was developed for household and
communal composting. In another activity, Unilever Indonesia, through their Corporate Social Responsibility program,

conducted a project in 2001 to assist a community in greenery, waste separation, composting, collection and selling of

10Community—based waste management is defined as an activity to manage waste from household to temporary disposal site, with full involvement of local
community in planning, organizing, leading and controlling the activities, with the main goal is to reduce waste at source.
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inorganic waste to informal sector, and improvement of waste collection and transportation. Working with a local NGO,
the Unilever Foundation also provided training course and helped the community establish environmental cadre and
facilitator to disseminate information to community members. The government, Unilever Foundation, a media
company and an NGO entered a partnership in 2005 to establish Surabaya Green and Clean Program, a program to
encourage the wide implementation of community-based waste management based on models developed in the pilot
projects.

Surabaya’s model that consists of the application of appropriate technology, multi-stakeholder partnership and
grass-root approach attracts interest from various cities. Kitakyushu City and IGES, supported by JICA and the national
government (National Development Planning Agency, Ministry of Environment, and Ministry of Public Works), have
developed a project to replicate the Surabaya’s SWM model to five other cities in Indonesia (Makassar, Palembang,
Central Jakarta, Balikpapan and Tarakan). The Surabaya SWM model is also being introduced to the Philippines,
Malaysia, and Nepal through a city networks under the Kitakyushu Initiative. In addition, the Green and Clean Program
that was initiated in Surabaya is also being implemented in 10 other cities in Indonesia, through partnerships between

the Unilever Foundation, the city governments, local NGOs and media.

2.2. Regulation

There are several regulations related to waste management in Surabaya, as follows:
19. Law No. 4/1982 on Environmental Management
20. Law No. 23/1997 on Revision of Environmental Law 1982
21. Law No0.18/2008 on Waste Management
22. Regulation of Ministry of Public Works N0.21/PRT/M/2006 on SWM national strategy
23. Local Regulation N0.3/2007 on Surabaya Spatial Plan
24. Local Regulation N0.4/2000 on Retribution for Waste Service

25. Local Regulation N0.14/2005 on the Institution of Surabaya Cleansing and Park Agency
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26. Mayor Decree No. 188.45/97/436.1.2/2006 on Activity of Surabaya Cleansing and Park Agency

3. Implementing Organization of Solid Waste Management in the City

The responsible agency for solid waste management in Surabaya is the Cleansing and Park Agency. Local
Regulation N0.14/2005 on the Institution of Surabaya Cleansing and Park Agency and the Mayor Decree No.
188.45/97/436.1.2/2006 on Activity of Surabaya Cleansing and Park Agency described the organizational structure of
the Agency (Figure 2). The main task of the agency is to carry out the government’s responsibility in cleansing and
park management, as well as additional task mandated by national or provincial governments. The functions of the
agency are to:

e establish technical policy in the field of cleansing and park management
e ensue permit and carry out administrative service

e conduct trainings to the agency’s technical and operational units

e manage the administration duties

e carry out other functions mandated by the city mayor according to the authority of the agency

Head
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Source: Surabaya Cleansing and Park Agency, n.d.

Figure 2. Organizational Structure of Surabaya Cleansing and Park Agency

Surabaya Cleansing and Park Agency also works with other agencies, private companies, or NGO in waste
handling, such as:
11. Public Works Agency for waste handling at canals and rivers,
12. PD. Pasar Jaya for waste handling at traditional and modern markets

13. A number of private companies and NGO in the management of composting centers

3.1. Human Resource

Surabaya Cleansing and Park Agency has 1,058 staffs in 2006. Out of the total number, 540 are public servants
and 518 are contract workers. Based on education level, 427 staffs are elementary school graduates, 154 are junior high
school graduates, 398 are high school-level graduates, 76 are diploma or bachelor graduates, and only 5 staffs holds
master degree (Surabaya Cleansing and Park Agency,2006). The total number of street sweepers, known as the Yellow

Troupe, was 1,456 workers in 2009 (BPS, 2010).

3.2. Budget

Surabaya Cleansing and Park Agency compiled budget to be included in the city budget every year. Budget
realization in 2009 was 2,675.4 billion rupiah (Surabaya City Government, 2010). Out of the total amount, the agency
received 139.86 billion rupiah, with 28.03 billion rupiah was allocated for green spaces, and 111.82 billion rupiah, or
4.17% from the total city budget, was used to improve the solid waste management performance (Table 1).

Table 1. SWM Program and Budget in 2009 (in billion rupiah)

No Program Amount
1 | Technical planning for cleansing and park management 0.40
2 | Facility provision and maintenance 11.48
3 | Facility operation and maintenance 30.97
4 | Improvement of the facility operation and maintenance 9.88
5 | Operational activities, e.g. street sweeping, collection and 37.00
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transportation
6 | Monitoring of the operational activities 0.89
7 | Land provision for Benowo disposal site (current site) 10.47
8 | Facility improvement at Benowo disposal site (current site) 7.51
9 | Maintenance of Keputih disposal site (closed site) 1.20
10 | Solid waste service improvement center 0.52
11 | Improvement of community roles in solid waste management 1.49

Total 111.82

Source: Surabaya City Government, 2009

Local regulation No. 4/2000 stipulated that household and non-household should pay user retribution fee to
city government for waste service at temporary and final disposal site, including for transportation and infrastructure
provision. In 2007, income from solid waste retribution was 25.09 billion rupiah, or 101.5% from the year’s target
(Surabaya City Government, 2008). Payment procedure to the city government consists of two different ways. First,
users connected to city water supply system pay their solid waste fee together with water supply bill to the Water
Utility Company, who delivers the payment to the city on a monthly basis. Second, users not connected to the water
supply system pay the solid waste fee directly to the city government, through sub-district offices. The amount depends
on user type and area location.

In addition to the retribution fee to city government, household also pays waste collection fee every month to
neighborhood association for waste handling at community level. Like in Jakarta, the monthly fee is also used to
finance community activities other than waste collection and transportation, such as hiring security guard, park and
streetlight, etc. The amount is decided among the community members and varies in each neighborhood, ranges from

10,000 to 30,000 rupiah/month (Silas, 2002).

4. Solid Waste Management Planning

SWM Plan (1993-2010)

In 1993, Surabaya created Solid Waste Management Plan to be used until 2010, with JICA support. At that

time, waste generation was 1,626 ton/day, with 59% collection rate and 11% informal recycling rate. The responsibility
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for collection and transportation was shared between waste generators and the City Cleansing and Park Agency. There
were three official disposal sites for open dumping, and a number of illegal disposal sites. Surabaya also had one
incinerator with capacity of 20 ton/day. Budget necessary for solid waste management was 20 billion rupiah, but
income from retribution fee, city budget and other source was only 11.5 billion rupiah.

In the SWM Plan, waste generation was predicted to reach 3,913 ton/day in 2010. The target for collection rate
was 84% and 11% for informal recycling rate. The collection rate would be improved with the provision of depot and
temporary disposal site in all sub-districts, provision of handcarts to low-income neighborhoods, and an increase in
waste haulage efficiency. The Plan encouraged continuing the sharing responsibilities with waste generators with the
community primary collection system. Two sanitary landfills were planned in Benowo and in another location in
eastern Surabaya, while the three existing landfills were to be improved. The Plan encouraged self-haulage by waste
generators, increasing the private sector involvement from 30% in 1993 to about 75% in 2010, increasing the
retribution fee, and implementing volume-based fee for business waste. The Plan also included privatization of the

Cleansing and Park Agency to an independent cleansing authority and support to informal sector.

Local Development Plan (2006-2010) and Spatial Plan (2005-2015)

Local Development Plan 2006-2010 provides a guideline for planned development in Surabaya. The document
entails a five-year target for local policy, development strategy, programs and strategic objectives for various sectors,
including sanitation and solid waste management. On the other side, the Spatial Plan 2005-2015 included a program
and location plan for cleansing and solid waste facilities.

Table 2 provides the contents of the two documents related to the solid waste management sector in Surabaya.
In general, the waste-related programs in both plans correspond to the 1993 SWM Plan. There is, however, a slight
modification to accommodate the mandate of the 2008 Waste Law, which to manage waste with the aim to reduce the
amount of disposed waste. The modification include encouraging waste management by local communities and the

application of appropriate technology at temporary and final disposal sites to achieve zero waste target.
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Table 2.
Programs in Local Development Plan 2006-2010 and Spatial Plan 2005-2015 related to SWM

No Plan Related Content Details
1 | Local General development ¢ Improvement of hygiene and sanitation quality
Development policy in sanitation ¢ Improvement of the efficiency and capacity of the overall
Plan 2006-2010 | sector SWM
Specific development | ¢ Community-based waste management
policy in sanitation e Management at temporary disposal site to achieve zero
sector waste target
e Provision of new final disposal site
3 | Spatial Plan Plan for developing ¢ Provision of temporary disposal sites at residential and
2005-2015 SWM facilities commercial areas
e Provision of integrated SWM facilities in final disposal
site, including finding new disposal location at eastern
Surabaya
e Community empowerment and application of appropriate
technology
e Supporting a regional and integrated SWM facilities

Source: Surabaya City Government, 2006; Surabaya Planning Agency, 2007

Strategic plan and action plan of Surabaya Cleansing and Park Agency

The Cleansing and Park Agency created a five-year strategic plan that is detailed in annual action plan (Table
3), based on the general policy outlined in the Local Development Plan. In the agency’s strategic plan, solid waste
management targets are:
e Waste reduction at source with 3R approach
e Improvement of SWM infrastructure and facilities
e Improvement of retribution fee scheme (cross-agency)

¢ Improvement of human resource capacity (cross-agency)
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Table 3. SWM Action Plan in 2009

No Program Program Details
1 | Technical planning for cleansing and e Technical planning for cleansing and park management
park management
2 | Facility provision and maintenance e Construction of composting centers at \WWonokromo and
Ketintang, and maintenance of other composting centers
¢ Construction of 7 new temporary disposal site, and
maintenance of other temporary disposal site
e Provision of street sweeper, compactor truck, 8m*
container, hand-carts, and other facilities
3 | Facility operation and maintenance o Fuel for transportation vehicles
¢ Maintenance of the operational vehicles
¢ Maintenance of container trucks and other heavy
machineries
¢ Provision of vehicle and workshop
4 | Improvement of the facility operation e Provision of chemical materials for wastewater treatment at
and maintenance Benowo disposal site
¢ Provision of load cell and weighing display
¢ Maintenance of pump machine
¢ Construction/maintenance of buildings at Benowo site
e Operation of Benowo site and wastewater treatment
facilities
5 | Operational activities, e.g. street e Operation of waste transportation
sweeping, collection and transportation | e Operation of street sweeping
¢ Provision of working facility and safety uniform
6 | Monitoring of the operational activities | e Operational and monitoring of street sweeping, waste
transportation, etc
7 | Land provision for Benowo disposal site |e Land provision for Benowo disposal site
(current site)
8 | Facility improvement at Benowo e Construction of embankment and warehouse
disposal site (current site) e Provision of cover soil
o Maintenance of public street
9 | Maintenance of Keputih disposal site e Operation of wastewater treatment facility
(closed site)
10 | Solid waste service improvement center | e Operation of the center
11 | Improvement of community roles in e Prize for environmental competitions
solid waste management e Cleaning campaign and monitoring operation
o Assistance to community-based waste management
o Facilitator meetings

Source: Surabaya City Government, 2009

179




5. SWM in Surabaya

5.1. Waste generation and composition

Waste generation in Surabaya is 2,185 ton/day, or is 3.2 L/day/capita (1.2 kg/day/capita) in 2008 (Surabaya
City Government, 2008). Out of the total amount, the amount of collected waste that enters the final disposal site
decreased from 1,630 ton/day in 2002 (Silas, 2002) to 1,600 ton/day in 2006 and further to 1,399 ton/day in 2008
(Surabaya City Government, 2008). Community through community-based waste management managed 14.4% of the
total amount, bringing the total of waste service coverage up to 75.6 %. The remaining waste ended up in rivers,

sewerage, empty lots, or burnt by households (Table 4). Around 80% of the total generated waste in Surabaya is

household waste from residential area (Unilever Foundation & ITS, 2006).

Table 4. Waste Generation in Surabaya in 2006-2008 (ton/day)

Treatment 2006 2007 2008

Waste entering final disposal site 1,600 1,480 1,399

Incinerated 120 120 0

Community management 414 533 533

Discarded at canals, drainage, river, 257 253 253
etc

Total 2391 | 2,386 | 2,185

Source: Surabaya City Government, 2009

Waste composition in Surabaya for residential area is dominated by organic waste, followed by plastics, paper,

fabric/textile, and others (Table 5).

Table 5. Waste Composition in Surabaya in 2006-2008 (Percentage)

Type Residential | Temporary Final Average
Disposal Site | Disposal Site
Organic waste 72.41 72.48 69.28 71.39
Plastics 10.09 9.81 14.72 11.54
Paper 7.26 7.21 4.36 6.28
Textiles 2.68 3.84 5.01 3.84
Wood 2.39 1.34 2.63 2.12
Glass 1.68 1.42 0.51 1.20
Metal 1.41 1.12 0.22 0.92
Rubber 0.46 0.24 1.19 0.63
Other 1.62 2.54 2.08 2.08

Source: Unilever Foundation & ITS, 2006
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5.2. Waste storage and collection

Like in Jakarta, each household must provide appropriate waste storage, such as plastic bag, trashcan, trash bin,
or concrete-box with 70-120 L capacity and put it at designated places in front of the house. Because the storage is
usually an open storage, it is often that scavengers are looking for recyclables materials.

Waste collection from source follows a communal primary collection, in which community is responsible for
waste collection and transportation from source to temporary disposal site, while the government is responsible for
waste collection and transportation from temporary disposal site to treatment or final disposal site. Community or a
specific association handles the full management, including funding, hiring workers, and provision of facilities. At
residential area, waste collection from individual storage to temporary disposal waste used handcarts with 0.8-1.0 m?
capacity. One waste officer collects waste within 1 km radius, for one to two times a day. The Cleansing and Park
Agency collects waste at commercial and office areas, while PD Pasar Jaya collects market waste. Industry collects
their waste.

There are 177 transfer stations in Surabaya with 10 to above 20m® capacity and loading area for hand
cart/truck to container (Surabaya City Government, 2008). The Cleansing and Park Agency manages 137 transfer
stations, and private companies manage the other 40. Central Surabaya has 21 units of transfer station, east has 41 units,
west has 38 units, north has 24 units, and south has 53 units. Some of the transfer stations are relatively modern,
provided with attendants and equipped with mechanical transfers and waste compaction, whereas others are simply a
large steel container, concrete bin, and/or open space (Premakumara, Abe & Maeda, 2011). Waste officers who collect
waste from the neighborhood unload waste from their cart manually using bamboo basket into a container. The
container will be transported using arm roll trucks to final disposal site.

Street sweeping is carried out mostly by the Cleansing and Park Agency. Private companies carry out street

sweeping at major streets, responsible for about 176,834 km from the total 983,873 km of streets in Surabaya.
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5.3. Waste Transportation

Waste is transported from temporary disposal sites using containers and dump trucks in various volumes
(Table 6). The vehicle route is divided to five service areas: central, east, west, south, and north Surabaya. The farthest
distance for waste transportation from temporary disposal sites to Benowo disposal site is about 45 kilometers.

Table 6. Amount and Capacity of Waste Vehicles in Surabaya in 2008

No Type Amount Capacity | Trip/day
1 Handcarts 554 1.5 1

2 Mini truck 24 - -

3 Large compactor truck 7 10 1

4 Small compactor truck 4 6 1

5 Small dump truck 15 6 3

6 Large arm roll 60 14 3

7 Small arm roll 30 8 3

8 Waste motor 18 1 2

Source: Surabaya City Government, 2008

5.4. Intermediate Treatment

There are several types of intermediate treatment in Surabaya before waste enters Benowo disposal site.
Composting occurs at two points: at community level for household waste and at composting centers for waste
generators with larger generation volumes such as market waste. Recycling occurs at household and community levels
as part of community-based waste management activities. In addition, informal recycling also exists.

At community level, community-level composting utilizes various small-scale composting methods, such as
Takakura basket, composter bin, or biopore composter, developed in Surabaya by NGO, university, the government,
and community members. Local government encourages composting by community members by providing composting
facilities, for example through free distribution of Takakura basket and composter bin. Up to 2010, the government has
distributed 17,033 Takakura bins and 1,314 composter bins (Rismaharini, 2011). Community members usually use the
compost as home-fertilizer for their plants or for the neighborhood parks. On the other side, there are 12 composting
centers owned by the government, 3 composting centers owned by private institutions and independent (Table 7, Figure
3) (Rismaharini, 2011). Composting centers usually utilize the traditional open-windrow methods or its development.

The produced compost is used as fertilizer for city parks or sold.
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Table 7. Location and Capacity of Composting Centers in Surabaya in 2011

No Lokasi Year Area Capacity | Workers
1 | Sumberrejo (nodata) | (nodata) | (nodata) | (no data)
2 | Benowo 2007 207m’ | 6m°day | (nodata)
3 | Sonokwijenan 2008 600 m” | 12 m*/day 6
4 | Putat Jaya (nodata) | (nodata) | (nodata) | (no data)
5 | Keputran 2005 93m’ | 4 m/day 3
6 | Srikana (nodata) | (nodata) | (nodata) | (no data)
7 | Menur 2007 207 m’ | 10 m®/day | (no data)
8 | Bratang 1996 391.9m° | 12 m°/day 10
9 | Jambangan (nodata) | (nodata) | (nodata) | (no data)
10 | Bibis Karah 2000 117 m” | 3 m’/day 2
11 | Gayungsari 2008 600 m° | 3 m°/day 1
12 | Tenggilis Utara 2006 60m” | 4 m/day 2
13 | Tenggilis Rayon Taman | 2007 207 m’ | 6 m°/day 6
14 | Rungkut Asri 2007 5355m° | 6 m°/day 4
15 | Wonorejo 2007 273m° | 6m°day | (no data)

Source: Rismaharini, 2011

By encouraging community composting or composting center, the city saves a significant amount of solid
waste management cost and procurement cost for chemical fertilizers and soil conditioners. According to Maeda (2009),
free distribution of Takakura basket to encourage community composting can help the government saves about 1.3
billion rupiah/year and reduce 16 ton/day waste. Through composting center, the government can save about 2.8 billion

rupiah/year, assuming the waste reduction at a composting center is 40 ton/month.
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Figure 3. Location of Composting Centers and Recycling Home-industry in Surabaya
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For recycling, households store the separated recyclable waste at their houses, and register the collected waste
at a waste bank at RT/RW once every week or month. The recyclables are sorted based on its type, and sold to waste
pickers (pemulung) or waste trader (pelapak) operating in their neighborhood. Households that register their
recyclables to be sold can receive the money from the waste bank, after deduction for community saving. Besides
through waste bank, several households established home-industry for products from recyclables materials (Figure 3).
Currently, there are 10 recycling home-industry in Surabaya (Figure 4). Informal recycling will be discussed in Section
6.3.

There was one incinerator in Surabaya, which was one of the first incinerator used in Indonesia (JICA, 1993).
The use of incinerator is discontinued, following the city’s waste policy to encourage the application of appropriate
technology for waste treatment. Composting is seen as the most appropriate technology, considering the amount of
organic waste in the total waste generation in Surabaya. This was the reason behind the massive construction of

composting centers in Surabaya in mid-2000s.

Photos taken on December 16, 2010

Figure 3. Products from Recyclables Materials Produced at RW 10 Gundih, Surabaya
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5.5. Disposal

In 1993, there were three official final disposal sites and a number of illegal disposal sites in Surabaya (JICA,
1993). Keputih disposal site, the largest site, operated since 1982. At first, it was located in a swamp and flat area, far
from residential area. The development of the city forced the area nearby to be used as residential complex, and the
improper operation of the planned landfill resulted in foul smell, smoke, and other pollutions to the surrounding area.
Protesting residents forced the closing of the disposal site in 2001, following the other two disposal sites previously
closed for similar reason.

When Keputih site was closed, the construction of Benowo disposal site planned in the 1993 SWM Plan 1993
was not finished. Surabaya went through waste crisis for two weeks, when waste was piled in every city corners,
forcing the swift construction of Benowo site. Although not ready, Benowo started to operate in 2001. This has caused
several problems, such as problem with wastewater that polluted water in the nearby ponds, with road access and public
light in surrounding area (Jawapos, 2005). The government was forced to pay a huge amount of compensation fee to
fish farmers whose ponds were polluted and forced to improve facilities in Benowo site.

Although the SWM Plan suggested that Benowo would be used for 10 years, the government extends its usage
period to continue its service in west Surabaya. In 2008, 80% from total 38.9 ha of Benowo site was used. The site was
designed as a sanitary landfill, with two wastewater treatment facilities. In reality, the site operates as a controlled
dumping, and cover-soil is applied only every six months. To improve its management, the government decided to
announce a management tender for Benowo, to attract private companies in investing in waste-to-energy technology in
2008. The government proposed the utilization of anaerobic digester, methanation, gasification, and pyrolysis methods
(Surabaya City Government, 2008). The government has just announced the winner in September 2011, which is PT
Sumber Organik.

Another new disposal site is planned at Gunung Anyar, for an area of 50 ha, to serve 13 districts in eastern
Surabaya. According to Surabaya Spatial Plan 2005-2015, the site is located near fishponds in east coast of Surabaya,

and its distance to the nearest residential area is about 1.5 km. In addition, there has been a discussion since 2009 on
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integrated regional SWM treatment for Surabaya, Sidoarjo Regency, and Gresik Regency. Now, the discussion takes

place in the parliament of the city and regencies, as well as within the national government and the government of East

Java Province.

6. Participation

6.1. Private Sector Participation

Private sector participation in Surabaya is found in street sweeping, waste collection and transportation,
management of composting centers, and management of temporary and final disposal sites. Private companies handle
street sweeping at most major streets in Surabaya. Private companies also manage the operation of waste transportation
from 40 temporary disposal site to Benowo disposal site. The management capacity of the private sector is 1,542
m?>/day, or about 30% from total waste volume in Surabaya (Surabaya City Government, 2008). Seven companies
handle street sweeping, and three companies handle waste transportation (Table 8). Management of Benowo site will

be delegated to the tender winner, PT Sumber Organik, as soon as the administrative procedure finish.
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Table 8. Companies Involved in SWM in Surabaya

No Perusahaan Activity Wilayah
2 Riwana Collectlon_& North Surabaya
transportation
Collection &
3 Raya Tunggal transportation South Surabaya
1 Entropi Inti Persada Collectlon_& Central, East Surabaya
transportation
8 Sumber Makmur Street sweeping North Surabaya
4 Royan Jaya Street sweeping South Surabaya
6 Ditnis Street sweeping Central Surabaya 1
7 Melco Artha Prima Street sweeping Central Surabaya 2
Sapu Jagad Prisma .
5 Media Street sweeping East Surabaya 1
9 Sumber Ratim Street sweeping East Surabaya 2
10 | Sumber Rejeki Street sweeping Surabaya Barat

Source: Surabaya City Government, 2008

6.2. Community Participation

Community participation in Surabaya started with the implementation of community primary collection system,
with community or other waste generators management, operational and funding of the activity. Because the system
was successful in improving the waste collection and transportation, the 1993 SWM Plan encouraged continuing the
system. Similar to Jakarta, community-based waste management in Surabaya was also developing in mid-1990s as a
self-help activity or a pilot project from NGO or other institution, although the scale of the activity is rather small.
Successful examples include RW 14 Kalirungkut and RW 03 Jambangan.

Community-based waste management developed rapidly since 2005, with the establishment of the Green and
Clean Program under the partnership of the government, Unilever Foundation, Jawapos media group, and an
environmental NGO. The Program provides opportunity for community to apply in an environmental competition. In
the process, participants are assisted to start waste management activities and to establish a system to facilitate its
implementation (Box 1). Community cadres and facilitators bridge the community needs with external resources made
available under the Program structure, such as access to informal recyclers network, and to technical knowledge such
as composting or recycling, or non-technical knowledge, such as business management, proposal making, presentation

skills, accounting skills, etc.
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Box 1. Activities in RW 03 Sidosermo under the Green and Clean Program

RW 03 Sidosermo is located in middle-income residential complex in Surabaya. Total area is 13.6 Ha, with
1,800 inhabitants or 448 households. The community started CBWM by participating in the GC competition in
2008, and continued to join the competition in 2009 and 2010, although never won. Under the program, the
community joined district-level training on waste management and community organizing. After establishing
cadres and facilitators, participating households segregated waste at their homes. Bio-degradable waste was
stored at composter bin, while recyclables were collected by cadres, who sorted and sold the recyclables to
waste pickers. Compost was used as home-fertilizer or for communal garden, while income from selling
recyclables was shared between households and community. The activity resulted in almost 85% reduction of
waste disposed at nearby disposal site (Astari, 2010). A separate organizational structure from existing
neighborhood association (RT/RW) for managing CBWM was established. All communication took place in
informal forums or in RT/RW meetings. Funding was obtained from household monthly fee and trading the
recyclables to waste pickers, although the monthly amount is fluctuating. The community provided most
facilities, as assistance from district government is very limited.

Source: Tahir, Yoshida, & Harashina, 2011

In general, participants of the Program experienced a change in the physical condition of their neighborhood
and decrease of waste volume going to disposal sites. In Jambangan Sub-District, for example, the participating
community reduced their waste volume by as much as 80% (Kamil & Trihadiningrum, 2006), while in RW 10 Gundih,
waste volume is reduced from 1.7 L/day/capita to 0.27 L/day/capita in three years. Moreover, the winning communities
were entitled to develop their local innovation, leading to the development of thematic village’ based on one village
one product concept in Surabaya.

The Green and Clean Program continued to grow over the last 6 years (Table 9). The program covered all 163
sub-districts in Surabaya in 2009, with participating communities increased to 30% of total 9,124 RT2). There are 420
facilitators and 28,744 cadres now, assisting 37.4 % of 768,932 households (Rismaharini, 2011). The government
officially incorporated the GC Program as an annual program, and provided 100% program funding in 2008.

Table 9. GC program development in Surabaya

Item 2005 2006 2007 2008 2009 2010
Focus Awareness | Waste Waste Biopore Urban farming Wastewater
Area level RT RT Sub-district RT RT RW
- 2,744 RT RW at 163 Sub-
Participant 325 RT 283 RT 355 RT 1,797 RT 130 Sub-districts districts
Total partner 6 8 8 10 10 11
Award (USD) 4,000 7,000 22,500 25,000 27,000 45,000
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The Green and Clean Program is included in the government program in 2009, as a part of incentive and
disincentive program in waste reduction by community members. Other than that, the government also provides a
service to receive complaints from residents on environmental issues. Government activities to realize the programs
include campaign to encourage change of people perception towards waste, encourage the selection of environmental
facilitator and cadre, free distribution of SWM facility, and community assistance. Until 2008, government partners to
assist community in implementing community-based waste management are (Surabaya City Government, 2008):

e Foundation and NGO: Bina Lingkungan and Tata Kelola Indonesia Foundation, Friends of the Environment
Foundation, Al-Madinah Foundation, NGO Mitra Alam Indonesia, NGO Bina Karya Sejahtera, NGO Bangun
Pertiwi, NGO Pusdakota

e Mass media:

o Newspaper and magazine: Gapura magazine, JawaPos, Surya, Radar Surabaya

o0 Radio and TV station: El-victor Radio, RRI Pro 1 FM, Suara Surabaya Radio, JTV
e Private and public company: Unilever Peduli Foundation, PT. MPM Honda, PT. H.M. Sampoerna Indonesia, Bank

Jatim, PT Telkom, PLN

e University: Surabaya Public University (UNESA).

6.3. Informal sector

Similar to Jakarta, informal sector in Surabaya has been long involved in solid waste management and has
attracted attention from different actors. One of the examples is the implementation of “Scavengers in Indonesia”
focusing more on scavenger in Surabaya, that was supported by GTZ and involved the Laboratory of Housing and
Human Settlement of ITS, Institute for Development Studies NGO, and several community-based organization in the
city (Furedy, 1997).

Informal sector in Surabaya is observed in every level: households, temporary disposal site, and final disposal

site. It also consists of hierarchical structure, similar to the one found in Jakarta. Silas (2002) described the general
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profile of the scavenger in Surabaya. In 2002, there were about 1,600 scavengers (including pemulung, pelapak and
bandar) organized under the Indonesian Waste-pickers Association (API). Silas (2002) noted that pemulungs were
mostly male, almost half of them were elementary school graduates and only less than 6% were high school graduates.
The rest of them, mostly female, did not graduate from elementary. Majority was in their productive age of 21-50 years
old, was married with 2-5 children. More than 80% is migrant pemulung, coming from various areas in East Java
Province, and had been working for more than five years as pemulung. Daily income was under 500,000 rupiah; only a
little over 30% could gain income more than the amount.

Silas (2002) also noted that pelapak/bandars were mostly male, with equal proportion of elementary and high
school graduates. More than 50% were 31-40 years old, married with many children. Almost half of them were from
outside of East Java Province, and equal proportion of those coming from cities in East Java Province and from
Surabaya. They generally had worked more than 10 years as pelapak/bandar, with daily income above 1 million rupiah.
Similar to Jakarta, pelapak/bandar buys sorted waste from pemulung and sells the materials to recycling companies.

One of the strategic moves of Surabaya is to recognize scavengers and street sweepers as equal partners, along
with other stakeholders in the city's waste management system. As a response to the declaration of the then-President,
Soeharto, in late 1980s that scavengers was beneficial to the country’s economy and environment, the government
work together with academics and volunteers to establish "Mitra Pasukan Kuning" (Friends of the Yellow Troupell) a
loose association of waste pickers with 7,110 registered members by 1991 (Furedy, 1997). Furedy (1997) noted that the
main effect of the group’s publicity has been on public attitudes. Charity organizations such as the Rotary and Lions Clubs
had given welfare aid, and the public sympathy is shown by actions such as the donation of gift parcels specifically for
waste pickers at Ramadhan, the holy month for Moslems. She also noted that children education as a major emphasis to
ensure that the next generation is not going to work in scavenging business. The government provided social assistance to

encourage such effort, and the support is still available until now, for example through provision of scholarship scheme for

yellow Troupe is official cleaning staffs who wear yellow uniforms. Waste pickers were seen as informally assisting the
cleaning staff, therefore called the friends of the Yellow Troupe.
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children of scavengers or the Yellow Troupe (Astuti, 2011).In addition, some members of the Troupe formed a co-operative
savings society.

Scavengers in Surabaya have a large contribution in reducing waste and providing cheaper raw materials
supply to recycling industries. According to Listyawan (1997, in Mockler, 1998), scavenging can reduce about 31% of

the generated waste, and helps the government saved about 34.8 million rupiah/month.

7. Key Benchmark Data

Table 10. Key Benchmark Data of SWM in Surabaya

No Item Data Year Data Source
Total ton municipal solid waste generated Surabaya City
! per year 2,185 ton/day 2008 Government, 2008
2 | Generation per capita in kilogram per year 1.2 kg/day/capita
71.4% organic, 11.5% Unilever Foundation
plastic, 6.3% paper, & ITS, 2006

3.8% textiles, 0.63%
rubber, 0.9% metal,
1.2% glass, 2.12% wood,

3 | Waste composition data 2006

2.08% others
4 Percentage coverage of waste management 75.6% Surabaya City
service in population ' Government, 2008
Percentage final disposal in
environmentally sound landfills or
5 ; . 64 %
controlled disposal site(s) of total waste 2008
generated
Percentage municipal waste incinerated of
6 0
total waste generated
7 Percentage other intermediate treatment of 24.4%
total waste generated
8 Percentage recycling by informal sector of 31% 1997 Listyawan (1997, in
total waste generated Mockler, 1998)
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D H a2 I T, FEEEY S PRECE & IS B S0 3 NS S ST 0 . JEAETIME & Ho A BEIEY
ﬁ@%kbfm ﬁéﬁﬁ%g%Mﬁﬁé$ %5%kwfwé W%%%%Eéﬁé%ﬁ*&@@ﬂkﬁ

%%L :\;:74:/$x%m32/$xFﬁ/&%ﬁﬁ%%ﬁ%ﬁﬁ%ﬁo_k%&ﬁiﬁﬁbfw
Do BEFEFREWIL. Benowo Ly~ LiEWESND, a2 =T 4 N—ROREFEMEHT 7o —Fx, TN
THEIN, BV F « AT =T RV E— = =V TRRMBEELREX AR RD, 207 7a—
FOFEEIL 5 ELUINT 374D M CERANIIEN 572, A v 7+ —~)b v 7 X —%, VWA JILA[RETR
EH 31% AN TE 5 LTRSS TEY, TTOMBIZAZ2< & 3480 HAET/HORERIEZ b7 67,
WET7 /) aY—0EH, ~VF « AT =7 RNV E—"— =y S EEOIRT 7 a—F 2, ik
SWM [Z[HF TR A 2 Hivd & LT, Surabaya &7 /MIOE NS IAL ERH ZHED TV D

4, AFINYHOER

AT NNXIA  RRTT RGO T, BUEENE 2 OB Th s, H< b, BEREGHOH
DHTH B, 1293 45, MO BRER S HEOEEREEZ AN L L SITA T AV BRENL S, 14" o f)o
(213 Majapahit £EF%E I 4L, Madura A8 L CTE SN RKWICHK 2T, AT 37T, EREES0E L
THI L7, Moluccas i B DFE FHHE E:’CEEIJJ L7=, 17 4242 1X, Mataram Sultanate (¥ U O H % D
sultanate) 73 % AL L7=, 1700 £t ¥-XIZ Dutch East India Company (VOC) O FiZ72-7=, 1900
H.. A7 3% (% Netherland East Indies @Epfﬁijtfécn_iﬂﬁiy@{%kﬁkb A HI3K 150,000 A TH - 7=

(Dick, 2003) ., 1930 F ¥ FiciE, BBl <HRAREIEORET, ¥ VICBIT 2WMAESE 1 LML
Batavia [Z38 - 77,

52 IRIERRERER, A 2 RO T OFEHR ER KONGRS AT 37 CEiFs L, 1949 FiITA T 4
DORIRHEN BB SN D £ Thil o, AT AAYOBRWNIZE > T, NI KEELZ Z 250, KBRS oK
BRI~ =7 202 WE7T V7 N o R 241 & LT -7 (Dick, 2003) , 1950 FERICIETT D
IH - BRSNS S, FioA v R T OBURR R BRI ES . X 7 AAVIXENBIRO LR & 757z,

1965 2L, AT AAVIXENTIEHE 2 0T ThH o723, ITE AT — & 213t H 7 $ATHE

(kabupaten) ZHiori & FEFET, & 3 BLNAVOBTHEZH > TS, e LT, HREESRNZIZ
Lo THRNEN, BFFHEEELZETSEONoTe, AT ATVIE, bo & KIFEOTR S -k
BB Z X2 ONHA 7T ERERY NT—IRBDHIZH0bbT, v 7 ok, Mk, BORRWORTE
2 &~ T, HUIERE R BRI LR - (FHENBER SN/ > 7 (Dick, 2003) ., East Java X (NA 7 3¥ D
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7 #EF X, Green Revolution (2l S 41T 1970 FFEARICHER LAAD 72, 1980 RO L E TlTiE, HrLna
Bt 7 X — D7D ORI EMENGRIE S L7z, T HUR AR HRR oD R Jt [ oo i HH FRRE & TR LA o i HY A {12
JHRBIR A HE S L, Surabaya-East Java (2 X 0 IA#F TS D ORI L% & BEESE O Filg H < — 2 A3
S (Dick, 2003) , T8;, TEMARENE, B, 22l oEfas N a8 oS E iz T,
B> Sidoarjo 7> 5 Gresik X FE TIAAY > Ty »o 72,

HFERT NS DA =2 % T 4 TIEKFEL TV D LD AT 7 'm—F 723 Kampung Improvement " &2
7' Z 2 (KIP) & LT 1969 FRIEA SN, ZDO7ay T hx, 1920 EEDA4 T o X EHERUEEN S
BHENTZHDT, aI2=TF A REELIRNE DT, FERA U7 T O, ARBADKELZK DD
Thbd, 19794, HFBIFOEENTL Y AZIRIIZ/2 D . 7T City Planning Agency 238 & S L7220, Y%
a7 MITOEKIILE>TWotz, s AONKIT, EFE/NEOR ., Pk, KK, A
FhA L KEELHE, BEEVIESELZ S ATV D, 1980 FOfkb ) £ Tl2id, K4y kampungs 723,
T O ST-H LN bOEEDTT a7 7 AOXRIZI -7 (Dick, 2003) , A7 /3F%, The Aga
Khan Award for Architecture (1986) . UNEP Award (1990) . The Habitat Award (1991) . UNCED Honor
City Programme (1992) % KIP Bi#E T H L7,

1999 4, Subaya (ZH#EH Y « BURAIRELIZKE » T OBRFEDNEOE L7, 1990 D :FITFEA L= BUR DT
ZEEE VD 2001 FITIT A EICE L, TROMEFERICE THRE Lz, RBlfTED 2002 fFIZTHEOEAZFED
2, BURWIEESZE DM 70 7T LxFEi Lz, a7 7 AImOAEEKEOR L2 H7205 L2 & Tl
Dyl E&hi, MESHOREFRICLD L. AT AAPHROMEERE GRE, BE. KETHXIRSE
D JRFIPANZ 2> i S 4u72) 1 increased from 2004 40> 54.85%7)> & 2008 -0 73.69%Z¥4/N L 7 (Enciety
Business Consult, 2009) .

SH. ZATAYEA U RRUT ~ORZBETHY . | Java DHEG, h—Ex, kDT Lz LT
W5, milk, ZOmE 326.81 km®* T, FEITIHRE & EHIO#IK ) BRI T B, il 31 KICHEI S,
51T 163 O/ E 9,124 O/l =~ N2 (RT) ~& L5, o ARIE, 2009 40 290 /7 AT
1.89% D N A¥EM=z7Rr L7z (BPS, 2010) ., AT, 3.8% (20024) 75 5.53% (2009 4) (ZHEM
L. GDP [Z#J 2450 /v 7 /1 N (2009 4F) T ~7=, East Java &= GDP @ 23%% 5H7= (BPS, 2010) .
Surabaya Spatial Plan 2005-2015 (2 Xk % &, HiOMERIIE ORI, K. Pkt ZE L TR v ¥
—ZliZmBEhTnws, (K1) .

Py PRy TR, K, RIX, B =y OBIZS PN, 23 22T A ICHEEETERSA TV S,
untary basis: Rukun Warga (RW), i#% . 872>5 16 Rukun Tetangga (RT)23H V. ZF1LH &1 30 2>5 60 fFOHEH 25
AL > T D,
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To Madura

North Legend

£ A — Main road
No Scale — Toll road
----- Railway

) — = Administrative boundary
Madura Strait
Facility (Existing & Planned)
Government complex

Trade center

Public facility (hospital,
university, sport center)
Industrial facility &
warehouse

Bus terminal

Port

Cemetery

Final disposal site

Sidoarjo Regency

B #F Surabaya Planning Agency, 2007

X 1. HEa% X : BEF& M 2005-2015 Surabaya 22 & &1

E A 7 Tk, B NY =TI TR Y BERER D DR, BEE» D RERE L R
MOIRINHSTND, HEBRREKIITOILE E Mz L, Fo, - A2 E <R alternative (& 51X
DOVGHER & HER &2 D7 5,

5. FWHBEEMSE DL L ke

2.3. JiE s & [E R /)

FHA S Dick (2003) (2% &, 1900 FDHID, BEFMINAEITEMZKIC LV Fhi S TV 723,
Z D% 1916 FITHERMBUFICE > TR bz, FESLTHOBREFEMIL, FHAMl > TEINS W zt&, i
DALV JEDHIZ & 2 AR IE S Tz, 1919 47, fERMIBUFIEL, kampungs O & 72 Z AR 4 3K
BRIICERSA LTz, Lov L, HREUF S OBEENEI RV & X3Sz, - T, 1920 FRFE Tit,
EUEEIC T — e v MERRMK & PEERMXICEE S TE Y . kampungs 7> 6 O BEFEW IXBER], HINZ T,
TATJ 1 SOTEIAT I B FHE S AU & 72138 - Tl S vz, A (Vuilnisverordening) 23 1922 I JiifT S 4L,
H % ORI O 7= DIZHMENTBEFD 2 ZHATUTAND K 9 ZHMT B, 1929 LU 12 % kampungs.
b Lk UxICEASHT, BEEMIMAEMNO D — MIEAL, BIC2E, RaadZZlo L, K, BEEDDTH
DR O Karang Menjangan ([ZIEIZNV Ty SV D, MERHBUFICE D L, a2 a=7 2 1XWITENR,
kampungs ZET 5 E WD STIEE D TlEZR o 72 & D, kampungs Tik, EHDO W FAIEIZE T ANLD
E 9 MERITZ S &5 5B T, B 2 &R ho iz,

MNLHE, AT ANV OFEFEWER (SWM) 1%, Jakarta & El72 L 500 7Tl iz, BEEmE et
Tur I A, FEOTnY e FPEEELTEY, MY 0Tz b OTFR T T A =DV LEDEL
C Kampung Improvement 7' 2% & (IBRD & ADB 3% — k) OF, FEhi Sz, A7/3FiE, 1980 4F
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ROYMWO NS 2y NP =y NORHIHZIZ, 2 2=7 4O 1KREUAE FEH LIcEYOHTT & 720 | BE
YR ED T A LT HONANTH D, £ LT, 1988 FI2iE. HTOIFERS2FZ T, #E Adipura
Award % H Lz, BEEWER 7 n 27T L (SWIP) LH#EHEAHA > 7 %7 n =2 b (IUIDP) ¥ ¥
AN BIZRNTATZAYIZTIEMI NIz, JICA OFAR— DT, 1993 4, AT SYIIFEEYEH~ A ¥ —
TR L. ZANBIED SWM v AT LADKREL o7z, RIEE 7 Z —OBEEICZHON TR, AT 3Y
(T, BEEMIEENR, W - B OB, A RRT 7 TREEDT L LWL OER/AS— o —
Yy TR LI, 2 a=T A 2INE. BEDIUEERICIRONTHWDA, —fHoaIa=7 4 TiE= 3
2 =T 4 = A DFEFEE B 2 MR D A o — L TR L T2,

2001 “FDBEFEMGHKZ 2T T, AT AAYIZHAROITUNTT EREW D ZBIG L. AT 3 Y DOBEFEY
M &~z AR R T, HEOBEMREEN R KN TH D LFRIRFZ, BEEYO R IIAEETEY T
DLWV ZENGoTe, THu—T v TRERIIO T T, (EROBEFANGHRBE IR M
T =yl (FAr 7 HR) Bt LR AR METHERT 2 XSz, £ OMOIEE) T,
Unilever Indonesia #:7% CSR 7’1 7' J AD—E T, 2001 a3 2 =7 1 OfFk « THDH » 2 KA B
b« EREFETEMRIN & A T —~ /b« &7 Z—~DWR5E « BEHEDIEERLGED 7 v ¥ 7 b &2 Ehii LT,
Working with a #135o> NGO & 1# /) L C. Unilever Foundation |ZHHE 72— A 242t LT, =2 I =2 =7 ¢ MEREL
P 2 DA MEEE OB R E R Lz, 2 b08BE T, MO 2 =7 (ERAEFREZEA L
72, 2005 “FIZEUM, Unilever Foundation, A7 ¢ 73#%& & NGO 23/3— K —2 o FEFHAT, AT YT
Y=y e R TV = Tur I hzfflliLlc, TOT0 7T 53, "fuy b Tud=r FaREIC
L7icaa=7 A RX—2ADOEFEMERZIRT D5 LITH D,

ATNYET VL, #8777 /ay— AT« AT —J RN E— « N— b=y T RED
W7 7a—FZIEAL, < OHNOEBZBROTWS, LN & IGES X, JICA & A > R 7 BUH

(Development Planning Agency, Ministry of Environment, and Ministry of Public Works) OffighzZ# T, A F

YO SWMETNLEER L7707 baA 2 R T OO 5#5T (Makassar, Palembang, Central ¥+
J1)v %, Balikpapan,Tarakan) (2B L7=, A7 /3% SWM E7 /UL, dEJUNA =7 + 7 DT Philippines,
Malaysia, Nepal THEA STz, EHIZ, ATV THRBENTZ 7YV =y -2 R T —v - T ur I An
I%. Unilever Foundation « B « il NGO « A7 4 T REL DO/N— N —v v T EHio>T, £ FRXTT
PO 10 # T 6 i S 7z,

2.4 58

AT NY DBEFEYE I DIERITLUL T O®m Y :
27. Law No. 4/1982 on Environmental Management
28. Law No. 23/1997 on Revision of Environmental Law 1982
29. Law N0.18/2008 on FE3E) & #i

13_ . — . ) - . . -
=3I = =7 ¢ ~X— A waste management is defined as an activity to manage waste from household to [ FF4L4335, with full involvement of local =2 < =

=7 4 in planning, organizing, leading and controlling the activities, with the main goal is to reduce waste at source.
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30. Regulation of Ministry of Public Works No.21/PRT/M/2006 on SWM national strategy

31. Local Regulation N0.3/2007 on Surabaya Spatial Plan

32. Local Regulation N0.4/2000 on Retribution for Waste Service

33. Local Regulation N0.14/2005 on the Institution of Surabaya Cleansing and Park Agency

34. Mayor Decree No. 188.45/97/436.1.2/2006 on Activity of Surabaya Cleansing and Park Agency

3. DBESEY B E E AR R

A ZGNYIZET D BEEYE BT, Cleansing and Park Agency 73143 %, Hi 5 #H] No.14/2005
Surabaya Cleansing and Park Agency & . 51545 No. 188.45/97/436.1.2/2006 Activity of Surabaya Cleansing and
Park Agency WHLEAER ZHRLCTnD (X 2) . YROEREBIIBIFOELTH HIER - ARG L2 E
T 2ZETHD, 6T, EFRBUN - GBI O ERE 2 72RO XL 9 Ietkre b ]z
o it « AEEEE OEINEUR A5 E
o FFRGEDEH LATEIY— B R DI
o YR DOEATERT M OZERSE A~ DWHE D F it
o ITBUTLEE
o ZTOMTTENOLMBNH o THEREDEN (J& DHERRDEIFHN T)

Sub- D1v Sub- D1v
Specific General Affairs Human Resource
Functions
[
Div. Public Park
[ & Street Light ] [ Div. Operatlonal J [ Div. Facilities J

Sect. Street &

Sect. Public Park Park Sweeping

Sect. Facilities

Sect. Street Light

Sect. TransponationJ

Sect.
& Treatment Maintenance

[ I I 1
Public Cemetery Waste Water Urban Farming Benowo Disposal
Unit Treatment Unit Seeds Unit Site Unit

& #F. Surabaya Cleansing and Park Agency, n.d.

2. Surabaya Cleansing and Park Agency DO#RfkX

Surabaya Cleansing and Park Agency 1%, BEFEWALERIZBIE T 2 LU D K 5 72 FEHIZ DUV Tl DA T Bk
B, REFE, NGO & b H[FETEK LTI,
14. I ZERE B 00 3] K OS] )1 0 BEFEMALEE |
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15. PD. Pasar Jaya Disfti)~—72 > b EfR~—7 v b6 OBEFEY O JLPE

16. Sejumlah perusahaan swasta dan NGO dalam pengelolaan rumah kompos

7.1 AME R

Surabaya Cleansing and Park Agency (Z1%, 2006 452 1,058 AD A% v 7 BEH ST\, NERIE,
540 ADSAHE, 518 AREME(B ThoTe, HE LIV THET D &, 427 ADVINFILA, 154 A3 HF:
75, 398 AMEREE, 76 A KZFE, 5 ABNME LB &2 FF O RKFEPize Th -~ 7= (Surabaya Cleansing and Park
Agency, 2006) ., EEIEIRIEXB1X Yellow Troupe & FE{EAL, 2009 DA EHIE 1,456 A CThH -7z (BPS,
2010) .

72. TH
Surabaya Cleansing and Park Agency 1%, 4. i THRICBASN DY RO TR EZMA TS, 2009 4
DOF R EFEIL 2 )k 6754 (/L7 (Surabaya City Government, 2010) , #THEEOND 13981% 6 /LB
TNGRICEY THN-, 280E 3T AT L, A —2|2 1118/ 2 T A7 (HFPEEFD 4.17%7
YY) BEFEMER AT f—v AN EICRTHNE (KD
# 1. 2009 £ SWM 7’u 77 L L TH (HELVET)

No Program Amount
1 | Technical planning for cleansing and park management 0.40
2 | Facility provision and maintenance 11.48
3 | Facility operation and maintenance 30.97
4 | Improvement of the facility operation and maintenance 9.88
5 | Operational activities, e.g. street sweeping, collection and 37.00

transportation
6 | Monitoring of the operational activities 0.89
7 | Land provision for Benowo disposal site (current site) 10.47
8 | Facility improvement at Benowo disposal site (current site) 7.51
9 | Maintenance of Keputih disposal site (closed site) 1.20

10 | Solid waste service improvement center 0.52
11 | Improvement of = 3 = =5 ¢ roles in FEFEM AL B 1.49

Total 111.82

& #F. Surabaya City Government, 2009

HJ7HERL No. 4/2000 13, FEE - FEREET. +— A EHEE L CHEEMORR « B 55355 o
EHELE L THBIFIZKA D RE LR LTV D, GENd - R TERE A 7 7#REETH D, 2007
L OBEEWABEEI NS ORI 250 (& 9 T T (ERIBREO 101.5%) T - 7= (Surabaya City
Government, 2008) . TBUNF~DFAWFIEIZ 218 H 5,

AIE L, TOKEREBEESRN > TWDIEE T, BEEWEE %8 H KB —FIKERIZSHA D,
‘AL, KBV AT DO > TRWIGE T, BEHIOFEITICEE &2 ViATe, BHaiTh—Ee X
ERAGHETIC L > CTED,
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H~OREEYERY — EAHEHBEICNZA T, 23 2=7 4 LYVLOREEYIER &2 /A . BiE
IXHL D, VX AL LR BIGRBITI I 2 =T (ITFFICOEDNTES, BlE, BEHAEOREM,
AR EBOEITF2, ARRBEOSBIIZ I 2 =7 (ERPRE L, HBIZ K> TRZR D2, @,
10,000 /& 30,000 /L £ 77 /H (Silas, 2002) Tdh %,

>

8. BEEWMEHERE

SWM EtE  (1993-2010)

1993 4 W), AT 3F% (% 2010 FF Tlkfe L T 5 T2 T, JICA OBl & 15 CBEFE & BRE i 4 /F
U7z, HRFOREFMHARITLIANTZD 1,626 F | [EUNERIL59% T, 11%08A > 7 4+ —~</b - &7 X —
DV I A I NETHoT, B - BROF(EIL, FEFEWIEAZE Lo Cleansing and Park Agency & DT
=7 INTWe, NI =T 2 B TGN 3 T & NEREY A N ifib o7z, A7
AL 1 H 20 PUBEHITE BBEAF LATA LTV, ZOMEE 22 ME 200 (#1087 #0558, ]
ke HPRZOMOIAZEFLTH LU5@LET LInALRNoT,

SWM FHE T, 2010 FEOFEFEY A &I 3,913 M /R IZEL & PRI N, THIENERIT 84%.,
11% A > 74—~/ 87 Z—DVF A 7R, IMEXBRIZT R EERLSGZEE L, KET5E B
WAZFM L EABLE T 2 F CRINEN M B2 & PRI, Yiketlix, 23 2=7 4 FH - RKHATOlH
W AT LESREFHL, 2I2=T 4 F - RKMETOREULS AT JIBTLIRERLEOH I ER LT,
Benowo (ZHFAHESIHIAY 2 APTPESIL, b9 1 BPENE, AT ANV HEIC TE SNz, [FIRFICBESR)
O 3 HFOYGEFE L FHEICASTWD, 77 OFFid, BAEFOH AELCOEMRELERH L, RifEY
42— 5% 1993 4ED 30%7 5 2010 4EIC1E 75% % THIMS®, —EAEEOHI, R 2—L_X—20D
By AT N FEBEEY IR L CEETH D, S 5IZ, Cleansing and Park Agency % LM Db EE 10E
L. AV T4 =< X =D HR—FEREGEENTND

M7 BAFEETIE (2006-2010) K OV fil4EIE ] (2005-2015)
Hu 7 BRI 2006-2010 (X, A T \Y OPHFEFHEIC T D0 A RTA A v 2T 5, CHFHIT
5 ARG B ARBOR, B FSHN %@ﬁ&&Hﬁfwaﬁ&% INRAEAE L BRI EBN G EN TV D, iy
1. ZERIHIAEIETIE 2005-2015 (21, TEVHiR & BEEMIERR O 7' v 7T W ERE TENG T, £ 21
ko 2 Do srE, X7A?%$%§ﬂ?7§~%L®W@%mTOﬂ%i\%%%%L®7m77Ai\
1993 SWM FHEZILiE L CTu 2 A3, 2008 FDBEFEMIERNCHEIL T 5 72D DL TN REENTHI TN D
BEFEWIEHI O B BIE,. FEATI 24T > T BEIEM &S T FIH D, EETIIL. %ﬁ::1%74ai
DFEFEEROREGY EWIET 7 /v U — &k - Bl EEN LT, En BEEERT5H TH D,
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2. SWM FHEEED 7 v 7F A . #5BR%EEHE 2006-2010 & Z2 R HI#EIFHE 2005-2015

Plan Related Content

Details

1 | Local
Development
Plan 2006-2010

General development
policy in sanitation
sector

¢ Improvement of hygiene and sanitation quality
¢ Improvement of the efficiency and capacity of the overall
SWM

Specific development
policy in sanitation

e I3 =2=7 (~—2RA dwaste management

e Management at temporary disposal site to achieve zero
waste target

e Provision of new i {& L5535

sector
3 | Spatial Plan Plan for developing
2005-2015 SWM facilities

¢ Provision of temporary disposal sites at residential and
commercial areas

e Provision of integrated SWM facilities in f & AL55 45,
including finding new disposal location at eastern
Surabaya

e Community empowerment and application of appropriate
technology

e Supporting a regional and integrated SWM facilities

%%/ Surabaya City Government, 2006; Surabaya Planning Agency, 2007

Surabaya Cleansing and Park Agency @ EgI& S+ & F7E) 3FH

Cleansing and Park Agency (XH1 7B FHENZ F-DU 7= 5 FBEIE FH M A ERL L. 4 O TEhFHHREA

RE L (£3) . BEEWEHBZEIIUTO®

o 3R 7T 7 —F THAP TDOREIYHIH]
o SWM A > 7T Lfigkniki

o H—t2EET AT LOUE (R
o AMRESIM b (JRAK)

DO

3 3. 2009 4= SWM 1TEhEHE

i

Program

Program Details

1 | Technical planning for cleansing and
park management

o Technical planning for cleansing and park management

2 | Facility provision and maintenance

¢ Construction of composting centers at Wonokromo and
Ketintang, and maintenance of other composting centers

e Construction of 7 new temporary disposal site, and
maintenance of other temporary disposal site

¢ Provision of street sweeper, compactor truck, 8m?®
container, hand-carts, and other facilities

3 | Facility operation and maintenance

¢ Fuel for transportation vehicles

¢ Maintenance of the operational vehicles

¢ Maintenance of container trucks and other heavy
machineries

e Provision of vehicle and workshop
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4 | Improvement of the facility operation e Provision of chemical materials for wastewater treatment at
and maintenance Benowo disposal site

Provision of load cell and weighing display

Maintenance of pump machine

Construction/maintenance of buildings at Benowo site
Operation of Benowo site and wastewater treatment
facilities

5 | Operational activities, e.g. street e Operation of FEHEW)1E ik

sweeping, collection and transportation | e Operation of street sweeping

e Provision of working facility and safety uniform

6 | Monitoring of the operational activities | e Operational and monitoring of street sweeping,
transportation, etc

7 | Land provision for Benowo disposal site | e Land provision for Benowo disposal site

(current site)

8 | Facility improvement at Benowo ¢ Construction of embankment and warehouse
disposal site  (current site) e Provision of cover soil
e Maintenance of public street
9 | Maintenance of Keputih disposal site e Operation of wastewater treatment facility

(closed site)
10 | Solid waste service improvement center | e Operation of the center

11 | Improvement of = X = =7  rolesin |e Prize for environmental competitions

waste management ¢ Cleaning campaign and monitoring operation

o Assistanceto = X = =7 ¢ X — ABEIEW I HE
o Facilitator meetings

& #F: Surabaya City Government, 2009

9. RI/3F%DSWM

9.1. BEFEM R L L AR
2008 EBAfE, THOREEMRARITT A Y70 2185 hov, £721% 32 L/A/AN (1.2 kg/ HIN)
(Surabaya City Government, 2008) , ¥®EOWN, R GHITJEV 2 E T 2002 40 1,630 k> /H (Silas,
2002) 26 2006 FF 1,600 b/ HICTHIE S U723, & 52, 2008 FFi2iE 1,399 b F CTHIETE 72
(Surabaya City Government, 2008) , =X = =7 ( X— ZADFEFYEFLL, 144%DEEZF L. FEIEY
JUERH— B A B N —HUY 75.6 %E T LA Uiz, %0 OBEEWITII, TR, EEHA~ORIE, FEET
ORERITUEE X7z (£ 4) . K 80%DFHARITEEHIL D DFFE T TH S (Unilever Foundation & ITS,
2006) .

F 4. AT Y DOEIEMIEA 2006-2008 (F/H)

Treatment 2006 2007 2008
Waste entering fiz #4155 5 1,600 | 1,480 | 1,399
Incinerated 120 120 0
23 = =7 (4 management 414 533 533
Discarded at canals, drainage, river, 257 253 253
etc
Total 2,391 | 2,386 2,185

&7 Surabaya City Government, 2009
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FEEHIL D D OBEFEY ORI T A HEFETED DRy 2 5D, W TT T AT 4 w7 WHE, A - flE,
ZFOMThHoTm (F5)
% 5. BREEMRERL 2006-2008 (%)

Type Residential | Temporary Final Average
Disposal Site | Disposal Site
Organic waste 72.41 72.48 69.28 71.39
Plastics 10.09 9.81 14.72 11.54
Paper 7.26 7.21 4.36 6.28
Textiles 2.68 3.84 5.01 3.84
Wood 2.39 1.34 2.63 2.12
Glass 1.68 1.42 0.51 1.20
Metal 1.41 1.12 0.22 0.92
Rubber 0.46 0.24 1.19 0.63
Other 1.62 2.54 2.08 2.08

& #F Unilever Foundation & ITS, 2006

9.2. BEFEWIRE & [BIIL

D N ERER, FHAITS B ORESGFT AR T D L0 BEMIT oA TWD, XX, 77X
Tav R AIM, THREG, FiEar s U — Mo 70-120 U v MVERREFROFTOEMEICE <
Tl BEINODOFEHFIAEMTRNED, VoA A D - B =BV A 7 AVEMEZR LIS TN D,

FAPE T OREFMINEIL, FE—KEMG U, 3 2 2 =T ¢ BFAED D B 5355 ~DIX
SRIEW 2 i, THBURN SRR 5570 O AL « Ly~ DBEFEMINR EW 2 Y+ 5, a3a=T 1 %
IR ED BRSNS OEREZ DL, TUITESMEY | (EEBOREM., xoRitbEEN D, T
Hiss I, A DR ST B BRHF LSy ~ D BEFEYILSE L, 0.8-1.0 m* FEO T LEAHEH S5,
—fFlE LT, HAEEEIF, PR LIkmAZ 1 BICH 2B, [BILL CHE%, Cleansing and Park Agency i%. P4
% - HEFT U 7 COELZFTV, PD Pasar Jaya I%, HitEa Y, PFEEZAITHETHDNS,

AT AV 17T D OEFMERFT N H - T, 2T 10 205 20m*ROKFRL, FMLHE - L
T w7 Oa T E#ESFT S 5 (Surabaya City Government, 2008) , Cleansing and Park Agency 732 ? X 9
IRBEIEMERET A 137 WFTEE L, REMEENROZ Y 40 WFTEEHEL T\ D, FRRAT YL, 21 B0
PEIEMSERE, AUMIX 41 AT, PEIBIX 38 MY, ALEBIX 24 BT, FEERIL 53 MATEEE L T\ 5, I OBERY
LTI RIb SN T, RE L HBIER 2 L X7 ¥ —RHEFE STV D3, iTEIzgo a7 ),
a7 V— A, FREEEHBHAEINTWDIDATHS (Premakumara, Abe & Maeda, 2011) . BEHEY)
B AEZE BT 2 s & EUN L2 D AT D N2y e fioThO— b a7 HicgL, 7—24
a—/L N7 v N a T A E TS,

JE I3 21T Cleansing and Park Agency 234475, RFZEE X, 2K 983,873 km DN, 176,834
km O EEHERZH YT 5,
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BEZEY) TE
PRI IR L S b K2 RENER D a0 TR0 T hh—%2 o TEMREND (F6) , &
PL— MILLF O 5 O0P—E AT Y TIZHE SN TWD, ke, BER, PEEE, mEEl. AL, BERRL 50
o Benowo L3 ~DEMRIERE IR E T4 ¥ A— ML TH D,
# 6. 2008 FEDOEEMERMA B

No Type Amount Capacity | Trip/day
1 Handcarts 554 15 1

2 Mini truck 24 - -

3 Large compactor truck 7 10 1

4 Small compactor truck 4 6 1

5 Small dump truck 15 6 3

6 Large arm roll 60 14 3

7 Small arm roll 30 8 3

8 Waste motor 18 1 2

&7 Surabaya City Government, 2008

9.4, HrfH g

A Z XTI D HFREULELT Benowo L5512 < £ TICER O HER D, 2 ARA Mk 2 5
DLV TITONS A 2 =T 4 LXVDOFREZHETENOHARETAO I U RA MEIZSTHND,
"HDOVYA T E, A a=T 4 RN RAOREEYEHEEE O E RSN b,
AT H =< UV A7V T HFEET D,

A 2=T 4 LYULDOFREET
E -l

A3 2=T 4LV TR, a3 22T 4 VXAV Ay RAT U7, LT X S /D a R
A MEFREE L CWND, BT TRy b, I RARE Y, biopore fhz iR A X — (NGO, K.
EUFHERE, 2 2 =7 A TTRBAT Y TR . FBEMFIEL, 23a2=7 4 TROaFRA MEEBERH L,
VKRR MBSO (BEICX 7 FNNAry hearvRA RNV EEAR) #1T-7-, 2010
FEFETIC, BUFIZ 170383 0¥ 17 F - ok 1314 HDOa R A h v 24 L7z (Rismaharini, 2011)
A a2=7 ¢ RITEE HILEFERECEFTOAR TR E LTS, £/2, AFa R A Metr 4
— 12 ik, HEELIZEEO I RA Mk —n 3fiiRH 5 (£ 7,1¥3)  (Rismaharini, 2011)
VIRA Ml H —lE, (RO —T e A v R R E IR OER A S, Sk B o P HEER I
NEAFETHEA SN NRTESD,

FT1AITAVIZBITS 2011 FEDa VKRR MU ¥—fiiE L RE

No Lokasi Year Area Capacity | Workers
1 | sumberreio (no (no (no (no
) data) data) data) data)
(no
2 | Benowo 2007 207 m?
W 6 m’/day | data)
3 | Sonokwijenan 2008 600 m” | 12 m*/day 6
(no (no (no (no
4 | Putat Jaya data) data) data) data)
5 | Keputran 2005 93m° | 4 m’/day 3

204




6 | Srikana (no (no (no (no

data) data) data) data)
(no
7 | Menur 2007 207 m?
10 m*/day | data)
8 | Bratang 1996 391.9m° | 12 m%/day 10
(no (no (no (no
9 | Jambangan data) data) data) data)
10 | Bibis Karah 2000 117 m”* | 3 m°/day 2
11 | Gayungsari 2008 600 m° | 3 m°/day 1
12 | Tenggilis Utara 2006 60m° | 4 m’day 2
13 | Tenggilis Rayon Taman | 2007 207m” | 6 m°/day 6
14 | Rungkut Asri 2007 535.5m” | 6 m°/day 4
15 | Wonorejo 2007 273 m? (no

6 m’/day | data)

E#F: Rismaharini, 2011

By encouraging = X =2 =7 4 2 AR A MR U AR A Mt o ¥ —%2 8T 2 FICLHET, T
JFZ3 720 OREFEYE B = 2 SR S ALEIEEL - R R A OFHEE FHHIEA /I RElZ 72 o 7=, Maeda (2009)
WCEkDe, ZHITNARTy FOEREANL, 23227 0 2 AR MEEB LT, 13 BV E T OB
DORREANRE . 16 M/HOBEFEMIMHNCBI I Lic, £2, 2 VAR MekrZ—2@L T, BUFIX, 22>
WA Mbt 2 =0 40 b /A OBEFEWIGIATRE & HEHI L 723556 K 28 (B E 7 ORI ATREIZ 2 D,

o North
LT

Y \Y1b} j A

\J
o o No Scale
L Legend

YO

Toll road

\r~e

l

)

L
B
2

= == Administrative boundary
p ® 5y
O Composting center
O Recycling business

AN

& #): Rismaharini, 2011
M 3.arRR My & —& VI A 7 VEHEENE

YUY A7 VTR GH LTI ) A 7B EZFHTREL, RTIROY = A A b - N7 Tl 1]
FIEH LEL VYA 7 b LTS 2 8T 2, BMIEZOREE LV ol LEOT = A X K -
v #— (pemulung) 77 =4 Ak« hL—#&— (pelapak) IZFEEII N5, BERFHAOMEEILZ, a3 I2=
TABEREENNTZSHEE T A AL - RUTNOZMOFENRTE D, VaA A « N7 EEDRNT,

205



BEOY A7 VELRETHIEOAET S (K 3) o BRIL, fTRICBEE D A 7 L 3EER 10 §Fd 5
(X4) , 17—~ Uh A7) 7L63ETHRILT D,

AT HDHBEAIFIL, A2 AT TEEMCERINTZbDODOED>TH -7 (JICA
1993) . LU, BEHMF ML, BEEWWLBIC KT 20727 7 7 v U —FI PSR S5 BORIZHE S T
M SNTc, AT AV ORBEEMRAER L ARBEREMOGHAELZSZBET L L, a UV RA MuRR#ERGIEL
ABNTWND, THHOHFRIZEY, 2000 FROFIZICERR T U RA MU Z —OBRENFATRRIZR 5
77

December 16, 2010 & ZE

X 3. 2 3% ® RW 10 Gundih TESGNTZ U ¥ 7 VR,

9.5. Disposal

1993 FEITILAE ORI EN 3 BT EEIE OGN A T A T 3V ITIFEE L Tz (JICA,
1993) BUEZN D DI S THARWNA TRV LIS RERFEG DB FTFE L T\ D, 1
Wi KRB D Keputih 405335518, 1982 FELICKREERS A flkfoe L T 5, MIRFIE, RN HiE < BEAL 72 Pk O
HHHALE LT 22y, TOBRBHEAR, TAEEME L TR SRS Z LichoT, S LITAREEBKIC
Ko THNIHOER | BUEM O KRGIERE 5| & 2 S, ImER S OPEEER) 2 E & T80 PAH
(2001 %) (2272l o7-, ZHLANC Y, 2 B FTOAWY SN R OB H TR Sz,

Keputih -1 F23SEHEH S H7-B%. Benowo L5 E5 D R TE A SWM &HE] 1993 TaEE S T2 23,
1993 FFERF R TRIBL TH o7z, A T3V 2 HWEH, BEEDAERICER L, fNOHD 2 HOHMA THRIEY
NP LT SN DIRENRAE L2720, Benowo ¥+ FDEFENANRNT-, 2001 £, THOKT %
=912, Benowo IR D EFEHEEZBB LT, ZORIIE, WS O0OMEEFI &L Z Lz, BRI
D & 7 7 & ZEE & AR iR 2758 L7= (Jawapos, 2005) . #odiGYLIC K DA~ D ERE
& Benowo YAk OEE THEA~OHE CHMIZFERREEFEEZZ 5T o7z,

SWM GtiEjix, Benowo % 10 AEfifEZ D5 & LTWANR, AT AYEMEOMHAZIE L T\ 5,
2008 4, Benowo DR EIFE 38.9ha D 80%HMEH 4T, HEAKMLERMER 2 2 J1 v A T2 AR i ST b &
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L CREFFESNTWA A, BISEik, TEBEIN) Tl B3I 6 » Alc—ELMEDbIL T\
VN, HHUGEZIT O 2 OICEUFIX, Benowo OF A AFLIZ LD RFEIZEFEICT 5 2 & 2 RE L7z, 2008 4
EREEEOBEED DO =X NF =T 7 ) u =% B8R Ui, WEMS A =X F— A X 5B, T AL,
BRI OE AN A% L7- (Surabaya City Government, 2008) , 201149 H . PT Sumber Organik #1237 4L
LicZ & RmEL LT,

WA T 3% D Gunung Anyar (50 ~7 Z—)L) A1 13 IR Z Y425 & T, AWy e L CEtm
ST, AT VZERHIEEGE 2005-2015 (2 KL 5 & A EAMOTIZH Y | EEOFEEHIRA~DE
BEIX 1.5 km L2720, Lavd, 2009 0D OFFRIC L D &, RS SWM LB X A Z 3% Sidoarjo
Regency. Gresik Regency # &b D Th D, BIfE, ik & regencies, [EBJF & East Java Province 7356
Rl T D,

10. &M

10.1. ElkZ ¥%—&0

Rt 27 Z =23, A7 37 ClLERIER. BEEDIEER, 2R Met o 2 —0EFH, i
i« AL B A2 G, REMEIT, ZEASOTEEROERIERZFEITTE 5, BREMZEIT 40
Wik DEEIFL Sy 57> D Benowo H A M ~DBREEYEMRZEH L T\ D, Rt 7 2 —0BBEE )L, 1,542
mYH. EEHNORBAR Y 2— 250 30%I2247-% (Surabaya City Government, 2008) , 7 123238 KI5 %
YL, 3o RMSHEDFEEYEMR A Y LT\ 5 (% 8) . Benowo 1 DRI PT Sumber Organik
DOEFLIZE Y | ATEFHEE DDV REBRB SN D,

7 8. SWM BHE D R4

No Perusahaan Activity Wilayah
2 Riwana Collectlon_& North Surabaya
transportation
Collection &
3 Raya Tunggal transportation South Surabaya
1 | Entropi Inti Persada Collection & Central, East Surabaya
transportation
8 Sumber Makmur Street sweeping North Surabaya
4 Royan Jaya Street sweeping South Surabaya
6 Ditnis Street sweeping Central Surabaya 1
7 Melco Artha Prima Street sweeping Central Surabaya 2
Sapu Jagad Prisma .
5 Media Street sweeping East Surabaya 1
9 Sumber Ratim Street sweeping East Surabaya 2
10 | Sumber Rejeki Street sweeping Surabaya Barat

.

& #F. Surabaya City Government, 2008
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10.2. a3 a2=FT 4B
I32=2T4BINE, a3 22T 4 —REIN S AT LOFEKIZ LD RAGH, 25 L EETHERD

L CHRE o7z, BEEEMIEEMUGEIC VAT AP Lz7o, 1993 SWM FHHEiIE, & AT A Ok
B LT2e P WA EREE, a3 a=TF 4 RXR—2ADOBEEWEFIT. NGO Lo BIEEIE/-13 /3 12 v
Frav=Z FE LT 1990 4FRRICBR SN, L LR LZEOIEEIAR 7 — /WMI/NIETH D, Rl
IZ. RW 14 Kalirungkut, RW 03 Jambangan % 5 < ¥», .

I 2 =T 4 N RFEFEYEBIL, 2005 FE2ANLT Y= - 7 Y= - a7 T AOBME TR
WZRIE L7z, "1 27 Z A%, BUF, Unilever Foundation, Jawapos media group, E&5E NGO D /3— hF—3 >
FNCK D, TurThE A 2a=T 4106 L TREARBFORS 27T 2, o7 nk AT ZnE
TBEFDE IS AT MEROE A B o7 (Box 1) , 23 a2=7 4 OFKE, HEFEERaIa=
TAD=—AEHERE L, AMRDY Y =2 T u T LA EB LT, A T 4=~ VAT T —Dx
Y NI =7 ~OT 7 A, aRAMERY YA 7V T OEMBRAREOM, EORA oD TR
R—=PAER, 7 LB ERHER S 2R M5 2 L TE D,

Box 1. Activities in RW 03 Sidosermo under the Green and Clean Program

RW 03 Sidosermo is located in middle-income residential complex in Surabaya. Total area is 13.6 Ha, with
1,800 inhabitants or 448 households. The community started CBWM by participating in the GC competition in
2008, and continued to join the competition in 2009 and 2010, although never won. Under the program, the
community joined district-level training on waste management and community organizing. After establishing
cadres and facilitators, participating households segregated waste at their homes. Bio-degradable waste was
stored at composter bin, while recyclables were collected by cadres, who sorted and sold the recyclables to
waste pickers. Compost was used as home-fertilizer or for communal garden, while income from selling
recyclables was shared between households and community. The activity resulted in almost 85% reduction of
waste disposed at nearby disposal site (Astari, 2010). A separate organizational structure from existing
neighborhood association (RT/RW) for managing CBWM was established. All communication took place in
informal forums or in RT/RW meetings. Funding was obtained from household monthly fee and trading the
recyclables to waste pickers, although the monthly amount is fluctuating. The community provided most
facilities, as assistance from district government is very limited.

& #F: Tahir, Yoshida, & Harashina, 2011

—HREIZIX, TR T T ASIMNMFIL, MBI R R L T\ D, UL, Ao~ EIT DB
EMOHNIETH 5, Jambangan HIX CTix, M2 I =2 =7 11X 80%DEEEY OHITIZ LI LT\ D  (Kamil
& Trihadiningrum, 2006) . *7-. RW 10 Gundih TiX, 34EMIZ 1.7 LIB/ AN G 0.27 LIB/IADOHIRIZAKE) L
TV, ZNbDaIa=7 4Tk, MAOLREZELL, AT Fifio [T—<EL v @ one village
one product concept IZ D72 DR L BT XETH A 9,

TV —=v TRV =2 Tnr I a0k 6 B M Lz (R 9) . 2009 £, 7'm /T AT
163 DA/ TEM S L, BN = 2 =7 4 BITEED 30% (9124 RT2) . 77 UT—% 420 A, &
5§ 28,744 N\73, 768,932 D 37.4 %% 7 A F LTUW5 (Rismaharini, 2011) , BuUFiL, 2008 4+l GC 7
ns 7 LEERTE 7T AELTER#L, 100% OO0 7T NEEORMEERE LT,
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F9I.RATINRNYDGC Fus T AERH

Item 2005 2006 2007 2008 2009 2010

Focus Awareness | Waste Waste Biopore Urban farming Wastewater
Area level RT RT Sub-district RT RT RW

. 2,744 RT RW at 163 Sub-
Participant 325 RT 283 RT 355 RT 1,797 RT 130 Sub-districts districts
Total partner 6 8 8 10 10 11
Award
(USD) 4,000 7,000 22,500 25,000 27,000 45,000

JU—=r 7 )= T u s T NE BN TRRR 2R 2 =T A ERICK DBEEWHI T 0 7 Z
LD LTCEBIFO T v 77 & 2009 FFE&Ete, ZOENIIE, BUFIE, R D OBREEREBE A O
ZAT ORI 5, BUHEENL, EROBEEVICH T DEREEZ D7 07 T A, REICHED 2% 5 0ME%
DIEH, SWM fiiix « Sl OMEBHICAT, a2 =7 (EIMZEH LIz, 2008FETOAI 2 =7 ( N— A
FEWE LN OB/ S— FF—1ZLL R0 Y (Surabaya City Government, 2008) :

e Foundation and NGO: Bina Lingkungan and Tata Kelola -1 > K% 37" Foundation, Friends of the Environment

Foundation, Al-Madinah Foundation, NGO Mitra Alam - > K 27", NGO Bina Karya Sejahtera, NGO Bangun
Pertiwi, NGO Pusdakota
e Mass media:

0 Newspaper and magazine: Gapura magazine, JawaPos, Surya, Radar Surabaya
0 Radio and TV station: El-victor Radio, RRI Pro 1 FM, Suara Surabaya Radio, JTV
e Private and public company: Unilever Peduli Foundation, PT. MPM Honda, PT. H.M. Sampoerna f > K7,
Bank Jatim, PT Telkom, PLN
e University: Surabaya Public University (UNESA) .

103. A T7x—~)b -7 Z—
Ty ANVERE, AT b s B F =, AT AVICBWTEL BEMEFHEICEbD - TRY,
ot s Z—=rbbiEAShTnD, —flesdsL, (P FRITOV=A A b Eyh—] OKET
b, EREATAYOU 24 A« By I—I1ZKY, GTZ ®H AR — 45T, Laboratory of Housing and
Human Settlement of ITS. Institute for Development Studies NGO, fli, TN D = I = =7 ¢ X — X FH %
(Furedy, 1997) Z&XiAA TV 5,
AT H =~ b7 2= BRAS Y. BRASSOF LSV TRZIT NS, Y L
ZTRBID KD IRMEERSR b AFEL T D, 2002 FI21E 1,600 ADT = A A b« By I —03 R S 4L,
(pemulung, pelapak,.bandar 57, 4> KRR T DO A Ak« By —WHa (APl FHERIZHTE LTz,
(2002) (Z& 5 & pemulungs (XEIZHMET, ZDORFOHEE LT/ NFREE, @21 6% LT
bole, YOI, HIFHELZT T RVWENTH D, DL 1E 2150 ¥ C, ML THEHN 2-
5 NED, 80%IXEN O pemulung T, B Java MMk~ 53k Tk v, D 7e< &4 pemulung & LT 5418
WTWD, H¥iE 500,000 LV ETELFAIEEAET, TR EDIAZTTND DT 30%LL T TH 5.

Silas
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Silas (2002) Of&fiE TiL, pelapak/bandars [ZH NI E A E T, HEL-ULT pemulung & [FZ%ED
DAEIE TS -7, 50% LA EAS 31-40 F T, FEELTEL O EH AR, ;‘f’ﬂ‘#"ﬁ East Java Province LAZ} ™
HE T, [ UREOEISGOFE K Java Province & A7 Y ifioME Th 5, . 10 4-LLE pelapak/bandar
ELTHWTWD, 1 HORAIZ 1 BEAAVETU EH D, Tr s EFEERIZ, pelapak/bandar 13585 S
T-BEFEW) % pemulung 2 BIEA L, Eiva: U YA 7 VEICIRTET S,

ATGNAY OB E L LTIE, V=A A b By I —RERERE 2 TOREDEH S 2T L
NDOAT =7 RN E = BZDA 7 F )N« N—= =L LTRH#THI L THD, HRFOKHGE Soeharto
21980 AFDBPIZAFT LI [Tz A AL« By W —IZOMREORE LBREICRKWVZHFEGE LTS L)

I - T, BUFIX, FikEorR 7 > 7 4 7 & L 12" "Mitra Pasukan Kuning”  (Friends of the Yellow
Troupe™) Z&{ET 5 & Th5, Mitra Pasukan Kuning 1Z, 7 =4 2 k - By h—DHE (BEEE 7,110
A, 1991 4% (Furedy, 1997) . Furedy (1997) (kb &, BTN —TDILHNAROEEICEE B T-H LT
FIZHEH Lz, EEFEENK (Rotary and Lions Clubs) M EHAEEB 21T\, AR OER & REFE 2 Ramadhan

(LAT LDHDOBERDH) ORI = A Ak « By D—~DOFXF7 N4 L 5 5 THINED -, Furedy
I, VA AR - EyF T EVRAT, Ykﬁﬁ@%c‘:“%k%ﬁﬁ%%ﬁ LB THRWEIICTHFELDHEEF
WCHEAZESEZERL D, BURTXZECRT, #E2fEhE LT, VA XA h - By h—DF b
5= Yellow Troupe [7](F 0D %% 4 fil] £ %5 4 38 L’Ci%bfb\é (Astuti, 2011) ., Troupe H & &, T4V 4
7 4 B LT,

ATGNRYDOT = A X b« By H—IF, BEDHIBA~EIRE REFNRIEMEZ Y Y1 7 ) > 73T
fefli LT\ 5, Listyawan (1997, in Mockler, 1998) (X, T = A A | « B » %2 7 W 31% OFEIEY) 54 % )
il L. 3480 /L7 /A ORFHIMAZBIFICHIZ63 L LT,

Yyellow Troupe 1%, HEGEDL=T7 3 —LEETWHERRERE, 7=A A by h—iF, FEEAA
ECTHRAY v 72T VA MT 5720, Yellow Troupe D7 Lo R EMFER TN D
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#10. A5 F SWM OBEER L Fv—2r F—X

No Item Data Year Data Source
1 | Total ton #B T FEZEY) generated per year 2,185 ton/day 2008 Surabaya City
2 | Generation per capita in kilogram per year 1.2 kg/day/capita Government, 2008
71.4% organic, 11.5% Unilever Foundation
plastic, 6.3% paper, & ITS, 2006
o 3.8% textiles, 0.63%
3 | Waste composition data rubber, 0.9% metal 2006
1.2% glass, 2.12% wood,
2.08% others
Percentage coverage of waste management Surabaya City
4 A . 75.6%
service in population Government, 2008
Percentage fx#&4LEE in environmentally
5 | sound landfills or controlled disposal site 64 %
(s) of total waste generated 2008
Percentage municipal waste incinerated of
6 0
total waste generated
L
;| Percentage other H fi]4LE of total waste 24.4%
generated
8 Percentage recyclingby 1 > 7 #—~ 31% 1997 Listyawan (1997, in

)L« &7 % — of total waste generated

Mockler, 1998)
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N AT OE TR EEOBIR & RE

WPy, EEEZE)
NTFRZ= =71 v I att

®=E

NEFTLAOEHTH DN AT T, IR FERE L O T IC &> T, BEEMRIEA~O SR
RN72BE L T o> T D, BERWE LN BRI B TAR DIERIE OBAH S EA THND DD, EL LKk
O T BUF L~V TO ANMREBRRE DO R E b > T, FIllE SN TOWRVONRBN TH D, 72,
FEHL NNV TOESERDHERBENRMNE L SN TWD T, BRI RFEN S ME E S D ALER - 4L
SREINCRAE O W IERM OBMENEA TN b, V7 MER U N— REZE R L L7zx R
HELE STV D

ARLUAR—FTIE, TNETIZEBINTERLY RFAEOHKRK N T m Y =27 FORRE - ARE S &1,
LIRS, FERBARHI L OB FEMIRL DO EREDOHLE NG . A~/ A THIZIT 28T FEFEME P OB R 1255
Do, £lo. TORTHLNE 2o [ FEFEWE BEETE ., A8 - 2BHE . IR - &R OB - 55y
K TRRICBT 23EE M L, #H ZAREOR G R 5 OXR, SO TBEEWIZ L ARG D
Bk DBLE D BN A THITKT D45 % D JICA DSHED I MMEER S,

1. i REEERICETIER

[Nt ERIE LT, N FAln9)) TiE, W% 10 FHCTHE %4 8 2 5 a7k
FRESCH T LIC LD NPT & » T #E £ i ﬂ& REMENELTVWD, X FADY
#HT, PREFERTCHL N/ A1 (LLF, Kifi&wd) 28BN TH, 1986 D FA EA BUKDEAIZ
P> TERH LN AR HE Ax, 1990 AEHJEAIC 1T A 1A% 200 H A ZE#E 2, S 51T 2003 4121% 300 7 AIZEL
TW5, BT, AMFEEHE S OA0F (2008 4F8 H) 12Xk - T, 2010 4FHIET, A K 656 77 AD
N EFLAE 20T E 72> TV D, ARTTOMHEAEIZH 3,344km2 T, 10 F (Urban district) , 177 (Town) .
18 I (Rural district) OFTEGHA ) B SN TR Y, S 512 154 X (Precinct) . 404 #F (Commune) . 22
BT (Town under district) (2431 5415,

BRENPHYEH SN D FEEMIE, AR > TELHIML TR Y . K2, AAPER L THDHS
T 52 DEFMNIAEL TWDH, £z, REFRRERE & &bz, RiTROZEOELIZIEZ <
O TEEMMNERE S v, 2011 4F 5 HBUE, AT 17 O T2EMBAH L STV 5, 20RICE T 5 T
FETfE-o T, LERMOHHH SN D BEEW LML TV 5,

ZIDICKHE TR NN ABUFIE, 2005 45 11 A ICBREERETE (1994 45 1 AHilE) ZiE L, 2006
7 RBITHIAT Lz, BOES N2 FE IR, BEEEWEPICEE T 2 BmaI&sR T Hav, B2k S Tn
D, Flo. BEEWEBESCBREMAE IR D EFRK S RE SN D7, BEFEWE BLITLR 2 L6 E A 2T
s Tnbd

L L—J T 2D OEGIE O TR O AR i & O TBHR X4 3 O BEFEW & BRRE /1 O AR R 78 & H iR
Lo TG, Fiz, BIRITHININT 2 BEIEW R L CHt 1F 7o Hh AL B it 5% S0 /L 53 35 D Fe i 23 1 A TN
W2 & SO R O AN (F 72 E A B - MERFEER R EOMUEIZIE T LTV D IEDN, TS O E R FEIEY)
B LD REG YRR INTVWD

213



2. T B BB DOIERIE

BEIEW BB D 120 OIEM 2L, BEEWRRAEROHEM, H DT, REY R EEDEHIZL > T
Fl&EEZ SNDBREE R OMEEA~DORBEY A7 PEEDLICONTHESNTE T D, KT, 2003 4 4 A
22 H O EAEYE [Decision N0.64/2003/QD-TTg ZRAIH Yefiti ik ot SRAPIEE ) 1 XS HY 2R IE T, RAIR R
HREHT25 LTS 400 MLl EORER N —BER IR S, BREEREIZHIT 7ZBUF OIRWEEIN RS
7=, [Decision N0.64/2003/QD-TTg #RAITG Yhtiak DXERMIE] DY 2 MIIX, 3 » FrOL3 508 & T
Do

NN ACB D REEDE BT DIERIE T, 1994 45 1 IS TS s TERBIREE) MNEEAREL
7o TW5, [BREE(REVE] 13 2005 4F 11 AICSE S 4L, 2006 427 A ST SAL TR Y . Z OUE THE
FEWE BB 2 EN R ST, BEEWE B BT 2 EE A I « FLYESE 1T 1990 1% 0 B3

ZL< B MEN TV D,

AN ADOFEEYEBIRD ERERETO R ER 1ITRT,

F1 NN AOBREWBEBEIIRS ERBERESD—E!

)

B

BREEIREA
(N0.52/2005/QH11 Law on Environmental
Protection)

ERBEIREDRARTRS - Hdt, BEIEY - AEREEY DO TR,
FEW G AZE (- O R HI S O HE,
F8ET [FEEMEHE) ZHELTWD,

PR ORFEIESEAT AR R QMR SHZ BT~ 2 B
(DecreeN0.80/2006/ND-CP)

ERBEORGETR ) ORATHIAL, BEIEWE LIRS BREIT O
B, RETZESHMEEED Y 2 FFEORE,

REBCRFETEIRIC I DITBE B ER X
LHIFICET 2B
(DecreeNo0.81/2006/ND-CP)

BREEIRAEIL ) OB 2 EAIRC R EREEOBE, B
FEWE B T OBEAT 2T 2 ERIOBUE (5 15 %),

A EBEAYE BRI
(DecisionN0.155/1999/QD-TTg)

AERFEWERIRDBAREROEE, AEREHOY A
h AEEOFIMELE, ALEL - ) TTIEDRE,

HEREFYO U A MIBET BRE
(DecisionN0.23/2006/QD-BTNMT)

(HEREMEHMA OFEREY I X FELELEY R
r OHLE,

A EBEIEME BITIR © FEENE, FUsER
TERKFREE . FRPTRE AT, HEE S ICBET
LIREHCBEY 5 WiE
(CircularNo.12/2006/TT-BTNMT)

AEBREIEMOPEHHE KL OUE - EiES . LB - W EE O
ek, FFAIFRLE . HEEHIE, PR EEHORAEORIE,

TAFFRIBEREY ) X MBI 5 E
(Decision N0.12/2006/QD-BTNMT)

HABRE L CHARTREREIED DY 2 b O#E,

E B S B BT 2 By
(Decree  N0.59/2007/ND-CP
Management)

Solid Waste

BIEBERM OEFE, [EEREREDE O, &eiE &K U
TP, IR « ERCES . LB - I EH O BIEOBUE,

ERBEOREIL ), TIETEBESEY A IS

o LL PO Y,

B 285 KO I/ A fiOETEEEIEYE IR D BRI O

[ BRBE375 © No.52/2005/QH11 Law on Environmental Protection]

TBRETOREIL | (IERAD TR T LR REZRET D LOORENRIERETH D, SESH T8

UREFIEN, 23625 SN « BISSE LEOA EFREFMAE BIEH LS 10 [ (R~ L) EIFBREES R Vol44No8 (2008)

214



BRG] TlX, 215 20 ) bLEEYEHNR —oD=EL LTRITONTEBY, [ 8 =HEEWEH]
55 66 =MD 85 kDT, REEMEHRDOTEML, BEFEWOIE - Efl:, VYA 7, WP - W55 DEAR
W72 EEDN RSN TN D, o, B LETHEEDOERD 2 INTVDHIEN, FBEEOF 39 KL, =
WA DHEE S 2 — R DBEFEY . A EFEIEY - YK K OB MEREFEY) O LD 12D O IEARN) 72 Tt
F ORISR FERH SN TN B,

(BRI O (56 8 BWHEFEMER) TRINTWDLERFHIT, UToLy Ths,

e E BIZ B3 2 —RHBUE ; 56 66 50> D5 69 5=

o REEWEHRDOHEME

o [EAMIRREII - FEFES - RS OEIL, LB

o BEFEMHDOV A

o FEEWEBIIBITILELVILDOARZBEOEMT

(B EBEIEDOEBE ;% 70 K55 76 &)

o  HEREWEISEHORFEIZIEM, Bk, Pk Oa— &S

o HEBRFEWMOIE, INEKRO—RRE

o HERETEMOEM

o HEREFEMOILH

o  HERIEMINERR

o  HERFEWMOINIILSy

o  HEFEFEMOIE, AEL QRN AL/ Z B9 5 5

[ DE B BB 5 55 77 57555 80 &

o —IROMEEEIE D538

o  —ROFEEHEF DI, TE

o —JROBEFEEFEMOILE, VYA 7 v, B OIS ALIZEET 2 5l

£lo. AEFHIRF W0 HTIE, FEFEME [EETR, b—v A, BEEELDTLOMOTEE) bR
SNTFER, AR OREOREOME] EERLTWD, Fo, AEREIEWIL. [FrE. Bt TR
PE, BIEVE, BRUE, mtE. ERB3TOMOAEFEREE AT OIWEEGTREEY] L ARER 3 &% 111H
TEZINTND,

[[E/ BE3E & BRI B9~ % B4y« Decree N0.59/2007/ND-CP, April 9, 2007; Solid Waste Management]
[EEREREY S BT 2 Bem ) 13, BER R OE EREFEDE IS 2 E R et s S

2bDThD, ABEATIX, EREFRYOEE. EEEEYEROGE, EeiE L OB E .

I - TERES . ALER - WY EH OFENTR SN TV D, 72, BETREEIEMICIR 53T HI, ALEE -

WGy AR, BESEME BRO B H R O - B E bR STV 5,

AREAFIITROE L E)HHF 8 H TR IIL, £ FHENTRINTND,

F1E: REE

2% ERFEREDEHONE, BEEEEDEHEOLE

03« [EEBEEY D4R

04 [EEREREY OIS - El, RE

215



%55 B[RRI DALY

%6 & [EEREEDEE O H

BTE AR RE. ERITAORHRN

58 B SEfiSRIH

ABHOEABSEZL TR (B1E FA4RIDHER,

o FEIEWMAPEH. BOWTFEAET DIEE 24T O ARk M OME NI ZFETE DUUE - Tk - ALy
(ZBE D Dk T L O WED D D,

o BEIEWMNE. AWM. VYA 7. AN, EIEAR S, ARSWEPHERD
L<FmpF—He LTRH SN D 2IZEIN SN D,

o WL LTSNS EMA/NS ST DT &2 AR, SISy SRS BEFEMRED
(I 9 2 By ARMEBE ZEM O I PR EL i 2 B e UIE AT 2,

o [EIIBEFEMOULE - i, Bl Loy OtEREeET S,

Flo. KBORE 3 & 2 TR, BEIRREEWN [EETLR, Y—v X BEARKLOZOMOIEE)
DREFES NI BEROREOREEYN] LERSh, ROEREEY L AEOEEEEYICOEHSND &
LTV, f7o, AEEEEIEMIL. TR, B3, R, Bk, B\ E 723 oo A %72k
e f3 2WEHD 2 G TEEREIEY] L ABEHIRBIHTERSNLTVD,

[~ AT OEEEIEYE B IZ4% 5 B H] : Decision No0.11/2010/QD-UBND Hanoi, February 23, 2010;

Regulation Ordinary Solid Waste Management in Hanoi City]

[~ A T OFEEBEFEDE IR LA 1, KRN T—ROBEIEFEEDIAR D IEHIHED > T
WD R, A K ORI S L CREIZREFEMICHR D E R OBBEZR LD TH D, AHANL 20 51
MORERRENTERY . —ROBETEEEEEY . EaRBEIEY M OEE R PEEREIEY O, IR - E
B OMLER - Aoy [ETEREFE 2 7Ly 7 ZOEH | FHRROERE, REAME b6 TERITA, N
JANREZEBRAETORMRFORS 2 ENBESNLTND,

AKUHIO A A A DU TFICRT (55 18, 4383 &0 5k,

— R DE TR OB I, BREC N DOREFE S 2 A OB & KR - #2570

(R S D,

o )M (DOC) 73, AT 5 — MO BEFEIN DOILE - JEH M ONE T BEFE) I

g DEHR Y —ROBEBEEMOEHELREZA D, £o, . REAUHOANRZE

B 2352 URENCO (ZxF LT, B4 2 MERLR L O A LfR E 2 F2 i 5,

o HR B, WAUHTZR EDNREZEERIT, —ROBZEEIEY OULE - ER N O35 D
FHEMTEHA D, £, HENICBIT DHBIER OITAICR L THlEZ Mz %,

o HREEAZUT AN EREEBIEREBS L, BV Y T O HU T, O ETEFEED D535,
AR - EMICHEEAZ o TRV | WAERRK LR LoD, H5E SV AE Y A NIk
AT %,

o AR, AU, FHAT, AR DB 2T L, S5, A3k
WMETHI ORI AREZ R T 2HBEEA S, o, FEITCEEONNT, FERED,

216



THE, HEERFEFEW A ER T, BRI ORI A2 A B THEM L., AR AR T D7
B, T DOBEEMEFNTRE L, HE SR &GN EED * TR T2 A
Do

o NIATARZEESIT, B Z—1Cxt LT, BEANDOE/IME, B0
M. WG B ORI O 720, — R OBEIEFERFEM DI - Eilt, 720l VY
ANV R ORI D R E 2Rt T 5,

3. TR E IR D IR &

N RS AT, 2004 FIZ TR M FLAT Oz ¥ 21] BRERSNTLR, RERSEHCHEEDE RO
VBV XIT 278 E £ 0 . Bk x REIECBOR AR E ST\ 5,

2 7R BRI S S OVASTH 0D BEFEM AL BRI 5K 7 O T AR IR 8 O & LU N2 R T,

[~ 27 x4 21:Decision No. 153/2004 QD-TTg, Aug, 2004; The Strategic Orientation for Sustainable
Development in Vietnam (Vietnam Agenda 21)]

(R F LT V=& 21 1R, R rTRE 7R BRFE 1T BT 2 [EBRAKINCE - T, 3 9 MIEZFILPER KT
DRFRIZESWTAM SN, KT V= o Fi%, R & BRI L 7o Ffe rlRE e B & BAZIZH8 1T T
B, BREREZHER LSS, KREAE - KEWE - REBEEMORFHELAE L2 b, Fifil6E
B A Ba < HRKEREEZ R LS T2 DUFENRNAEIT > TV D,

KT V= F TR, BEEREED R OCRERFEDOEENI LT O TEBY, XM FARERLTWD
xR EN R SN TWD, ZOF T, LUITO 4 OO R HESANICED #lTr X X JEEI2MEE ST
Wa,

B | (FYE PRI ORE, BRELAREEF NS 2020 O, FEFEY O JFMRIIY A
P R=S WNY T

e | K ETTIC R D BRSSO/ U A 7 AV EAR OB A FEAER
SR OAERY, JEEIHE - RS2 oMM, EEREEHEY) O BEATER O &
HEA

Bl m | BAEPRICR Y SEEOHEE, RNGIEFIH O, EROHETZEOLHE,
HESZERE ORI Z B 1) & U 7o HERE LBt D HEdE

ik b | EEEHAOERSIME RS HE  ERIEBOHLE, FEIZB T 55510
HEE, RERY 2R RS BREE D LR

[ ABEIEWE PR D [FEFERNS (2025 4F) K TX 2050 4EIC[A)1F 72 £ = o : Decision N0.2149/QD-TTg,
December 17, 2009; National Strategy on Integrated Solid Waste Management up to 2025 and Vision to 2050]
AREFEME L, 2009 EICEZRE (MOC) Kk ORAREHELEYE (MONRE) 23 3EFTHRE LS DT,
2025 fR\Z1T D BN AFE L & bIT, B HBEEEY ., PEEREEY. ERFEREY L EOEEIEDE IR T
% BARHY 72 B2 2015 47, 2020 4, 2025 fF CTRE L T D, REFHISO T T, #RE (MOC) KT
KREVEREEE (MONRE) 23, [EJEFEEMEEL L 3R IRDBURNLEOETZA YA L L. FFEREY
EHOFNMIT, HITHREOANRZESPNHLTL 2 LIZR>TND,

217



AE M TR IE S 17z 2025 0 AL BAZ KO8 2015 0 BARAY 22 HEE 2 DL ISR,

<2025 D A BiE>

o RABEEWEHEZRNICHED D Z LItk T, AREEEMHET DL LI
NN AOFHEERICET D,

o EFM DA EOHIE & BREEE Y OIRIRD 72 D18, BEFEW) %6 AR 53 151 B OV 1)
IR BTN iéﬂ%-ﬁﬂ%-)%47»-@E@@#%MT%éwa%$%§@
VAT DNEWMNLT D, Flo, AEREDITEUICERT S,

. ﬁé%ﬁ%é@;MéIE_%#ﬁLéﬂ BEICRELWT A T AZ A ADBIERK S
N5, £lo. RABREDEHOVAFH THDHLA T TANT 7T v—, ME, AW
gfﬁﬁiﬁﬂﬁéhéo

<mw¢mﬁ¢%&ﬁﬁ>

o 8S%DHNTFEIEY 2 WENUE LT, B - Iy L, 2D 9 HD 60%% U WA 7L,
FRFIA ., AR, :/Txbm¢é

o HHIERHNDFAET HERPEFN D 50% EINE L, D D H D 30%E FHAH, Uo7
T 5,

o EBHLUL2LLERUEEY D 10%DHER A B FAET DIHIED 30% 4 i EITINEE L AL
B9 5,

o A= RX—=—ry NEKOPWEHEMBCHEMREND T 7 AF v 7RO EE 2010 HHT
40%H T %,

o S50%DERTINERTHEEFEM O U YA 7 Wik 2 RA L. FHETORAP B %2 FEhi 7
Do

o 80%DEETE N PERFEIM W YNUNE LT, EL - AL L, 2D H HD T0%% HFIH .,
VYA 7035,

o LM DLIAET D 60%DH ERFEFY A WEENINE LT, L - W5y 2,

o B5%DEEREFCREIN KV T0% DA EF 7R ENRBETEY 2 WU INEE LT, LB -
o4 %,

o N—FNTZUTHOLRETIEEEFEDD 0% N7 T77 FELy UNLRETD
[T BESEY) D 50% % MU I LT, A - A9 5,

o HHHIEE N0.64/2003/QD-TTg (April 22, 2003)(Z #5# S M7= IRLN R BRBEIHYLR L 720 9
A3 850 100%I 25T 5,

[~/ AT 2030 424 AAEFIR &3 2 BEREMALFRGE K OF 2050 4RI 72 © 2 3 » OMED EHR
i€ : Decision N0.148/QD-TTg,January 25, 2011;The tasks of solid waste treatment plan in Hanoi capital until 2030,
and vision to 2050]

AEFREIZ, TROEETHHLERE Y g VA2 RETHZLEE LTS,
o FHHMEOIEY a1, KiTO~AX—T T MEFRIEWE IR D EFEIS S 12

218



3Lk,

o GHEIIHIMIORMEE R T D L,

o [EIEBEIEMAEREHE T, A EHIEO D, BAERICE T 2 BESCEMEA, U YA
INEFET DI, Fo, A BEEICRT 2 EEFEEY OULE - i, AP - sy
DBRE AT Z &,

o HEEHINAHWTUSEREEZANN L, B FEACREG AT 22 &,

o PBHHT LRRF TV ¥ —DETEFEIEMILR HUUE - Eil, W - Wy ~OS AT 2
e

4. PEZEY) & B MRS DRI

AT LTI I E IOV IR S (MOC) 28 BREARIC W TIT RN E TR B4 (MONRE)
WEEITER->TND, HHREEMICEL T, &4 (MOC) NEEEL TV, RRERERES
(MONRE) Z (I U, fhoELMG ANREHS (R F T LAROENZNOHHT & #I7 THik STV D

WATEGR) b, EEMICEEMEEEE ICHED > T 5,

#W5DNREZERITIE, PRATHEEICEC WS ODOEFERH 5, N T L TIEHITIZ K - TH
RN 2 FHA 2 FEHRB R L > TWDB, KifiTiEN/ A TTAREZARESZ (HPC) Ob & A&

(DOC) MNEEERR L 72> T D, LTS, BEIMAEPIZBR T 2B O&RE 2R,
O /A mARZEZ (HPC : Hanoi People’s Committee)

NI AHARZES (HPC) 1 7 4 DRIZBER THR S, FRIZEROEZTITN D
MOERHN D 5, FEFEWELOEH Y IERF (DOC) T, ZOfoBEHFHE LT, K
RGBS (DONRE) <Mt fF (DARD) KUV~ / A URENCO 23é 2,

N A iR (DOC : Department of Construction)

N A TEEER R (DOC) IXFEFEME BEOM Y J5 T, BEIEW LB sk o535 % & Lol i
A7 T R EEEL 0D, MREMO7r Y =7 ML X, N/ A HTRRE
JRERBE)R (DONRE) LE#EL T/ A HARZERS (HPC) (ZKRBEZRDLHZ & L72oT
W5,

F7o. N/ A iR (DOC) TiX, /~/ 4 URENCO % & el L8 DEHE - R ZAT
S>TW5, BEYWHY —E2DEF 2> TWAH/ /A URENCO &, /A Hidi# s

(DOC) & DEFNTEESNTEH 217> TV D,

NI A TTRINETRERBE/ (DONRE : Department of Natural Resources and Environment)

NI A THREVRERSER (DONRE) 13, REEHMOREOTEFH Z2H->TEY | BRET
=2V 7 RREREEEE (MONRE) KON/ A HTARZEES (HPC) DEDT-BUR &
OB IS - B, RECETHMEOAE R E4HE L TWD,

N A F T EREEA . (Hanoi URENCO : Hanoi Urban Environment Company)

N/ A URENCO IE, /AT ARZEZ (HPC) EEEDONtEENE ST HATVD,
/ A4 URENCO DA X 9 HM2 DR SN TEY , ENLIMIATBEEED 13 D4 T3
N5,

A —EZIZB LT,/ / A URENCO (T, A i H1.0» 415X (Hoan Kiem [X., Hai Ba Trung
X, BaDinh [X, Dong Da [X) #%&#EL C\\%, ZiZMZ CauDien 2> KA T T N &

219



O"Nam Son BEZEW) o 7L v 7 ZADEH  EEEZ N ) A THAREZES (HPC) HIEEH
TW5,

5. REL(RMBIZEFE) DRI

7N/ A URENCO &, AHimbRAT 5 BEHEY OULE < @i, L - 55 21T 5 BB A2 H - T b, £,
FREEH & LT, LHOEBMEID DR S 2 E R O BE R 2 AR - i S OMLER - W5y
LTWb, 7~/ A URENCO iE, H.lr 4 X OINEE - A Y LT 208, Hub 4 XSO HIXIZ S
WTIE 17 RO - TERCES DR B — B X 23 T A>T d, Eiz, I - EilEEE O —>TH
% Gia Lam URENCO (%, UIX4E - iE— e 2 (2%, Gialam 2> 7R A N7 J v FO#EE « FEHAIT-
T35,

THETIE, RIEEDOT e —F AL > TETEY, Nam Son FEEMEE 2 > 7' L v 7 AT,
AIC #HIZ X 2 MBfiiak DB AR THIC &> TRES LTV D,

6. BREMEEDOILIR & A
OR:27 o) v

AR CHAET DBEEMIL, WTEED N RO 60% L kb %<, AERIEMIK 10%, SEikFEEY
K] 25% & STV D, BIIERIT NS vy MERBLZIRES N TS Z b H D, IUE - EitoH
FEC, —IBOREEBERY), BN L OEE R ERBEEMNIRE SN TV L200RBIRTH S,

KT OHESHTFEFED I TAE % HEIN L CTH Y 2009 AT THAE L IR i FEHEM 1354 1,493,500 | &/ 4E T,
—H Y70 OFSTHFEFEY A RITN 4,100 b B Lo TS, Fiz INERIT 1,242,000 k> 4T,
Nam Son ZL4335512 1% 10 BB A OV 5 22 549 3,200~3,500 k> H 23, Kieu Ki 245335121 Gia Lam 7> 55
60~80 k> HMA I T D,

peE D] mE-Egm | nm 3 s
i3 § | i oMRENGD | [ § cau Dien P | > Nem Son LF !
: i P REEE 1 (40-60t) ' i (3, 200-3,500t) |
E S (73 'ét' """""
DA | —1 | {ciatamcr | > Kieu ki LF !
R I 40500 > 60-800) !
! | (3. 400~3, 600t) Tei "
| L e .
b-—-o- i Seraphin CP E » Son Tay LF I
P (60t) | 2200
6t
4,100t > & o0t
&Rt
> BEfAE - 420t
» Uk Ak : #4920t
Dy @
165¢ T > A : #9350t
165t > |-y v 44 1 330t

1 A OBEFEY 7 v —K (2009)
H1:CP, avARRNST 2 b, LF W55

2 [PITR SN ERIE, FRRHBOERHIE SO THIRZ LTS D TH Y | HatT — & Tiduy,
HiH - EIBR 1 HEHS © The study on Urban Environmental Management in Vietnam Final Report Volume06 (2011)
Hidlt : N7 4 URENCO : Report of DONRE about waste management (2010)

220



AT O FEPRIRILER « A5y FIETHSIAGy T 575, HIIEP LSRR & LT 3 DOa s RA M
Z v MBI LT\ %, Cau Dien 2> 7R A 77> MR Gia Lam 2> 7R A M7 > FCld, —HY7=
D 40~60 k73, Seraphin 2 RA 77 FTIE, —HHU72VK60 o BHERILBE I TND, F
oo RCBIT5~T V7Y YA 7 id, FURNEMEESA 7+ —~ k7 2 —=DBEERIIIT> T
BY. AHLAOEIHBICH L7 77 FELy PTHRIE, 77 2F v 27 @R Bk 7)) o
VA 7 NVALBRD T TN D

ATl 76%%%7D~I%l1 T, Fo. RTOBREFEMRIIAR DR ED—HA K 2 ITRT,

R2 BEEWUHIARIEREO—F

TH AL i 5 TR
g - | IR - ERCEE N/ A URENCO, R[I¥EFH 17+
TR HPk S 2L
aARA R 3 fitigk
AV (CauDien = RA R Z > b, KieuKi 2R A K
QLB 77 b, Seraphin 2 KA KT T })

777 Ly | KHNIZ2 7T

(7272 L /B2 & O R ORRIMC S35 5,)
a5y 3y

(NamSon #4534, Xuan Son JL4535 Kieu Ki 4L5y35%)

I N ey e st
. Q“‘ "F (' }.r'. 7‘\ ‘ ..I : . v = Nam Son P B > By ‘g'

'>‘ = Y5 R e N &
.L_:h }-- .. - . .. fn + é

5 0% I QU4 HNVEL

X 2 ZIKFE HDaURA }\7"7/I~&U\&&%i7570)u

221



@

PE - T

AHTTIE, FEEDOHEH SN D BEEEM DI NERIEf# X, >/ A4 URENCO KU 17
HORMEENT> TS, 2~/ A URENCO (213 3,000 AORENEIHE L TR, TD
9 H#) 2,200 NDOREDNERK, AE, THEOHEREZITI L& b, TNICRESNLZ=a >
TR SN TR EY OINEZ1T > T D,

Fo, B, XAk - T IR EOANE e D BRI OV TR, BEHE
LA T —=wNB 7 X —5HFLETHE ORMEFICL > TRESN TN D,

N/ A4 URENCO DIk E¥i A % 3 12777,

# 3,/ 4 URENCO DB 3K

B9 ik B

N/ A4 URENCO AH 123
IS 1 495
IS 2 543
IS 3 607
NS 4 572
Bk O — AR 204
RIS 84
IR R OVPEZEFEFE ALt 80
NamSon FEFEM) 2> 7' L v 7 A 121
CauDien 2> HRA KT F 2k 130
At 2,959
Wt EER 1 JIHERS © Survey on MSW Management system in Hanoi, 3R-HN

project (2009)

UNEE - G

2009 4FEDATH OH i FEFEY R A BITH 1,493,500 b ET, £ 9 B 83.2%D
1,242,000 k> AAERIE STV D, IS - @RI T2 PO EBISNATND Z &M
O B A M OISR 86.2% & @ <. MG Tl 40~70% & IAERITE L 72> T
W5,

Ao 4 #51X (Hoan Kiem X, Hai Ba Trung [X, Ba Dinh [X, Dong Da [X) ®DI4E -
HERIE N/ A URENCO 23E34 L, Huls 4 FF XU OHIXIZ DWW T 17 HEDILER - 8 e
B « BV — A &5 T B> TV D, 2RI .0 4 HX LD Gia Lam #iX D —
HTITONTWDHEDODO, ZOBBIIRENTH D, 7~/ A URENCO DUYLLE - Efifh—t
A% 2009 A FE TIHEARBNIANY R — R EflioTo~b « 2T LTI TV D, EFE
FELAERK - AP a T TINES~OBITRAE v FTED LTV D, IR - Ek
DOIEREIL. 327 Ml (HfEH5 - 5am-11am, 1lam-3pm. 6pm-12pm) T. & %) 55K DO
A DOULEE « FEHRS A A 7> T D, £72, /~/ A URENCO Tid, [EEBEIEY &L O
BT OIWLE - RS —HT > T\ D,

ARTOUNEE - ERRER O A £ 4 1”7,

222



F4 FHOEERIE - EREE OBE

SR K QMR A
No St - wEE | R | BB | My | Vs | vl av7t | IR R
I e |l wm | = ey @ |- | @don WH)
1 | Ent. No.1 2001 540 40 380 — 30 280 120 244
2 | Ent. No.2 2001 455 150 300 — 28 325 80 193
3 | Ent. No.3 2001 570 175 395 — 41 400 125 325
4 | Ent. No.4 2001 580 150 430 — 48 450 120 372
5 | Tay Do 2005 329 35 294 — 16 240 0 150
6 | Thang Long 2001 871 92 779 37 400 — 460
7 | Thanh Cong 2001 600 200 400 — 22 290 — 199
8 | GiaLam 1996 450 35 415 — 14 250 300 140
9 | Dong Anh 2002 133 19 114 3 240 — 70
10 | Soc Son 1997 190 37 153 5 154 — 68
11 | Thanh Tri 1999 330 296 6 300 — 170
12 | CP Green 2001 200 40 200 — 5 300 300 120
HAEL - [EBR I R« Survey on MSW Management system in Hanoi, 3R-HN project (2009)
@ L

AHClE, PRLEZH E LT 3 »Fioar KA N T T2 bREHEIN TN D, KifidE
Bl HI9 % Cau Dien =2 > 7R A R 7' Z > k& Seraphin 2 7 A 7T v b HERICN T
% Gialam 2> RA NFZ 2 FToh %, CauDien 2> KA N7 Z kLT Gia Lam =2 > 7R
XZENnFn 21 b H, 150 by HTHDHA, EFEITIT 40~60
N/ HREONA0~50 kY HAHE LB STV b, £, RMTHEEIZH 5 Seraphin =
YRARNT T o RTIE, AEEEESIK 200 b HIZKE LAY 60 B H ASHEAE(LALEE X4 T

2 N7T v N OUEREE

W5,

RKTio<=7 VT NI AL 70D EALEF. RTTROEIHMICSETH7 77 FEL
v U TIThILTWS, 777 hE Ly Ui, H/IFEMEESA v 74—~k 7 Z—)H
LT, i, B e T Xy MR RV, B AR A ERTGEEOL LI

AT L T\ 5,

N/ A4 URENCO IZ/NRFLOBEAFR 2 L TV DN, BEARLER S 5 6 RIBEEY ITHE

BEZEW T T Lo TR . ETiEE O P ALE L U CEREANTIT I TV AR,
A CauDien IR A R 7T FOMELZ R 512577,

223




#5 CauDien 2V RANFTF v FOBE

IEH *E{g
AREHLERRE ) 210 b /A (EER 7 REX 2 7 1)
AW E (FH) | 40~50t GEls 5 Fi#IX 1 7 )

WLBR KT G BEFER) Wi D 4 SDONEERIENE D T BEFEY)
TR H 3k #1300 H 4

TEERFH 7:00~11:00, 13:00~16:00 (2011 4F34H)
TEER 57 A

T UKRARNAT A

WRAFE + EEYE LSS
(2010 4F 11 ALIRE, WAE > RS DABIT A 2 OREMRR i A3
L CHBY., MARTEYIRBEHY Y MCEBERA SN TND,)

o R M YE

839 b6 H (K 56 b H) (2011 £ _EHIFERR)
FEHm#S : 420,000VND, k>

Ry o aliE 170 h > /6 A (2011 A EHASERR)
eI : 2,213,000VND, F o/
FEH: KEBEFR(=— —FH AR, I 2H1%), BREFS

I VR A N FREHIERE

4,000~6,000

Higf : N/ 4 URENCO (& Hu v fAZis S 2011.10)

® FHELSy

AN I T 2 EEA LB « Loy 5k, NIy T 5, AT HLE D 5K 55km BfEiu7-
Nam Son #L53451%, BB, N7 v 7 A — b 2 HKEPEKE A M ONR /KL BRES i 23
s TnWod, o, FHREEFRAIOBMSLEMNRE=2 Y 7iMfTbh Tk, #HE
HISTALV3 8 EALIE ST 50TV 5, Nam Son AL5583121349 3,200~3,500 k> H OERTHBEZE
Y} O} Cau Dien 2 ARA N 7T b BIRAET HAHFRIEN A I N TE Y, 2012 44T
SMPET T HE SN TWD, Nam Son 54 TIE U = A R By I —OIFENIHGI S Tk
V. 2am~6am DMK 700~800 44 A3 A5 4 #F 7] S HVA M DB AT > TV D,

F 72, Kieu Ki 253551213, Gia Lam H1[X 7> 5 O i FEFEY ) 60~80 k> H & T Gia Lam
AR ARNT T I BIET HABFERERA I TS, AT Nam Son L5535 DO

WA 67T,

%6 Nam Son #1453 DHEE

HH W
ST 53 st ihva
BEH A 1995
R EHAERRE ) 3,000 > H
FHE S 20 £
AR E (356 #93,500~4,000 >/ H
ST THE (HEE) 2012 R
i E% iR 83.9ha
WER BHEE 37 AL fE3EH ;500 A
Z DA, CDM 7 u¥=7 FPRFHEH I TN D,

- FEER S P

® FHITROMHE

The study on Urban Environmental Management in Vietnam Final Report Volume06 (2011)

[ Be sty PG )
NI A T OBUROBEFEW BIE O LG TR E T H 0 . T AE Y — B R &
BT 9 2 0IiE, & TRROMIERM, ik - HE, BB, AMBR,. ER%E2507k
REHRHN S DBEIEYEH~ A X —T T U NLETH D,

F72. 7~/ 4 URENCO TiE, IEREK ORI EEFEDT —Z Z5H| -

FHLTWDIR, B

224



I35 & AL - ., B - I HOWTIE, TR T—E NN Enn . Kifi
EIROBEFEYOHRNZ EHICHRET 5 Z LN TERVORBRTH S, 4%, KfilcksT
BHULEE « M, ALEE - SNBSS T — X OIUERFIR OER A2 XY | EBORT—F 0
R, TR TR EEMER O~ A X —F 7 AINE LR D,

[53AgE]

SRR IE O HUIBIZ IRE S AL TI Y . — B0 EESEFE IO/ G FETEW DI INEE D Be
TRA SN SN TWD, £z, AEREEFRFEYSCERBEREYNIRG L TS L
bEDONLTWD, £D7d, HHlUEEZ GLEERINES AT LEHBELTY A 7 LR
DmEERD &L BT, AEREFEDOYHFER T LTI, JRHZEEREL OB O
WELHD Z BB Lo TN D,

(&l - V1270 (3R]

A CrX, A5 OEENEEREL SN TV, BEEYORENL - VA2 (3R) O
HMANBB > TWb, T2, VA 7 vofgticix, REEHZEL) 1 7 vFHE
DAY « EEALD T2 DRIR, 1TBUZ K D XEHMETH D,

(g K Oh ¥4t ]

UNEE S NDBEFEWIL, AT DI EADEN LT DT, G OUNER R D T
KL 2> TWW5D (F105H), 72, Nam Son A3 1%, AidOoiElns 5K 55km Oz 51
SEHL L TR Y EBRIERENIEFICEL o TWD, TD72%, WIEZR Pk Lo b &
b, IE - B ORI EK D Z ERMEL 5T D,

[FEZEW DALEE - L5y HeAiT]

NN T LD ZHOMBEAT & L CiE, #BREN AR A MEZHLICEER L TV D
D, FEh LTI, A ZHDZL L BIREG T TR OIRAED N, IR AN E
IZHiEE Z EIR C X R &, ZOE - WELAREEICET L T\ D 7y — AR S5,
AHIZE N TS B - Wy O EFNTOBEANKRD TN D,

[W5350iEH ]

2008 4F- 8 A D EHT £ B AR DJERIZAE - T Nam Son L5535~ D A B A HE K L 2012
EICHNPR T 5 EHMESNTVWD, D), A CTIEEAIZ 3R (TS < xR
ZITO & & bIT, BIEED LTV D IEIRFHE Z VR ET 5 Z L BN E L o TV D,
[HR - 23 2=7 4 —ITKIL L 7= FEsEmE #]

BEEMEHICIT, EHE THLITR - a2 =7 A —OBEPEETH Y, TORIEL
LTS - WRIEHNLE L 0D, RfiTlE, N/ A 3RT BT =7 MTTERRAT —
RN —HBEANTORDMAZERL T, ZOEKRE I HICRMNLLDIZL
TV BERDH D, BRI AL LTE, BR AX —X ) EWHER, 178, Filka
N O GO, RFPAE - RENOHESND3RAT VT 477 77 DAL - B,
“Mottainai 7 =7 —" LW\ HTRZIMDOGOEMBER ETH 5,

225



™ ot
HESMO “Mottainai” 7 = 7 —

FtN:’C"%'J?‘é%%‘?é BRARTF T 4T

(777 hE Ly IR DRG]

AL OEEHIEICSET S 27 77 e Ly U T, RfinbHHEN2&FR{EHDO~T
YT NI HA 7 AGEINIERIITON TV D, L L, BRE~OFEICEE LY Y
AT MAEBDBIT O TWRNZ NG, 2D T 7 FE Ly PIIREHY, KEGHE,
THEEYL e P OBRBEEYIRE LTI L > TR Y . RIRERERBEYE (MONRE) 25174
% National report on State of Environment (5855 H 35 2008) THEEN < LTV 5, 4%, ==
2O OBEBEE R, WIER Y YA 7 GBI TR DBRE AT 5 2 LR E L oo
TW5,

7. E B 71 D8 & ORERE

NN AOREEYEESBFICE T, BRSO R — TR TR T 2 7 B ERIT A E B e
HERIZL TS, ZOM, AV x—FT v AL R, HFH EEL EHN TERERZ R L T\ D,
AHIZBNWTIL, BARD ODA 7u =7 MRZ EfSLTW5, FFIZ, 2006 4F 11 H7»H 2009 4
11 Hic3E S MEERAMESEARICIINT CONI AT 3R A =2 T 7 4 7IEM L XE e =27 b T
. BRA=ITT 47O EETHLGHNE - VA 7 NVEZE LT LB O 3R VAT A
ZRENL L. R AIEBRAMSORICSRIT 5 2 L2 BMIfThNTEY . KERBENE LR
TW5,

F7o, Rllcxtd 2EOEB E LT, /~/ 4 URENCO 23VEHL - & L C\ % Cau Dien =2 7R A k
7T MR AAL T L - T 1998~2000 4E(C 400 5 US R TEfF ST 5,

ARHTICBT DBEEYERIZEETZ2HARD ODA 7Ry =7 MaR TITRT,

226



7 XATOMTBEEYERICEETAAARD ODA ey b

ralxl NS Iar 5 2B O TR 1R (1§)$§Eﬁ)\m)
NPT e ATICET L RBTUEHA PR 8 FA A 07.1998 ~ 05.2000 L
;;g?ff?gﬂt%ﬁé%%ﬁﬁ& 15 e b /) 01.2002 ~ 08.2003 9.0
ﬁ%%ﬁ:@gﬁﬂgéﬁgﬁiif“f Hefti i ) 11.2006 ~11.2009 2L
%%%fg;jgﬁﬁfﬂﬁ?b(ﬂ% PR A 12.2004 ~05.2006 7L

HHlL - [EIRR 1 M4 © The study on Urban Environmental Management in Vietnam Final Report Volume06 (2011)

TEFEMENTWOLER TAREEEYBEOFRE L LT, MVATBUEANT =L ¥ — « EEHEIRES
BA%EH%HE (NEDO : New Energy and Industrial Technology Development Organization) 73, ./ 44 URENCO 73
EHEL T2 Nam Son BEFEM) 1 'L 7 A CRHEERFEMREDOET VT 0y =7 Maitl L T\ 5,
BUE, RTOBEEMICETIREERKTL, 70—V BV T s lENERI A TEBY, FELIZHIT
f:*ﬁ?ﬁi‘ﬁbz}%“(b\é % 7-. Korea International Cooperation Agency (KOICA) & X hF A%, X hF L4

B SHAMN A ERENEBIRDIEBES~=T =2 A NV AT AOEEL NEROODO T a Y =

MZBIL T, 2010/ 4 HIZAEIZE->TEY, M3EMOT ey =7 FRRBEIL TN D,

8. Bbyiz

Kvﬁﬂbm\ﬂ/4m®ﬂm M E BT DGR AF OB « SEFFITIE SV TIRIR I
8 o L CTERZ RS 2 L T, WIE ORI R i BEEE ORT Y - P IR - TE, Pt
L3 z%ﬁﬁ%%ﬂ—b&0/7%@ﬁﬁﬂ%ﬁﬁkbf%@bk%@@%éo

NI AT, GO EBITHT DR BEBHE L R>TEY Lﬁ®ﬁ%%@ﬁﬂ%ﬁ%i\ﬁi
bt U A 270 (BR) IZHASWRMEL D EDOHIFA KD G TS, ZODITiE, Mgk - B A2
@&§Km2\ﬁﬁ%@%%&ofﬁ%m@_%$¢6§@%/@%Eﬁ&@%ﬁ%%ﬁ\E%ﬁ%%
Lo T %, iz, WIEREEMEROEBICBON X, B - #HE, TRBNPEETHL L%
ML TR, 2N DOMEE MR A BFEICHEME L, kA2 RIEX 7o A TORFEYER~ A X —
T UDORENLETH Y ZHITEDSWTOREGHI LMD DR « RO FEMD KD B TND,
Fo. BEREOBLE O, BEEMICLDREHREIET 2 2 L 2 iBilE e & b2, BEY
DOFEFAIZ & o T | ZTBEFREM I, PEERTEYCERFEREY ., b LUTEREFEDY R ELED T,
BRSNS R RE TR L WS ZERVETHD EEZX TN D,

9. ReFo—=g T4
ORPYNEEE
mm%ﬂ%mw%t%ﬁém&ﬁwxﬁ®kmﬁm%%8:ﬁ?
AT, 2008 48 HICEIHIR EAPELIZZ Lok v, NO2MR 257> T b,

227



#F8 Ao AO&Em

HAL  FA

i - AL -

HR TS H 7 aF
2001 1,650.0 1,202.9 2,852.9
2002 1,719.5 1,208.8 2,928.3
2003 1,830.2 1,170.1 3,000.3
2004 1,992.3 1,079.1 3,071.4
2005 2,046.1 1,087.3 3,133.4
2006 2,077.5 1,107.3 3,184.8
2007 2,106.5 1,122.0 3,228.5
2008 2,596.2 3,785.6 6,381.8
2009 2,652.8 3,819.2 6,472.0
2010 2,709.9 3,852.0 6,561.9

Hi : General Statistic Office HP 7~ & % H : 2011.10.17
http://www.gso.gov.vn/default.aspx?tabid=387&idmid=3&ItemID=11496

http://www.gso.gov.vn/default.aspx?tabid=387&idmid=3&ItemID=11492

© HiTFEREY AR

AR DE TR DA R EF 9 IR,

£9 FHOBWTREEYORLER

R 2007 2008 2009
AT BEEY)
ERFAER (b 4F) 1,008,000 1,277,500 1,493,500
HysA R (> /H) 2,800 3,500 4,100

Hi#f . Hanoi URENCO

® HriiBEIEY DOILEESR

2009 FFITH U AT OHSTHFEFY OINESR %3 10 IZRT,

A OFRTFEIEY OINEER L 83.2% T, AN/ A Hillk DI RITH) 86.2% & & < . HITHES

TIE 40~T0%DUEER & 72> TV D,

£10 AR BHEEROINER

il IR
Hanoi city 83.2%
Old Hanoi area 86.2%
Ha Dong district 80%
Son Tay Town 70%
Xuan Mai, Chuong My area 60%
Others 40%

Hi#L : »~ 7 A URENCO : Report of DONRE about waste management (2010)
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AT DO TIT - 125 hE T H OB AR R &2 £ 11187,
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F11 FE»OHEH Iz ZHOMBRHAE O R

BN %
No ZAHAEK IE ;_%L ARIE =72
(Phan Chu Trinh H#t1[X) (Nguyen Du #1X)

1| ATH 40.4 419

2 | & 7.3 8.5

3 | Ai 3.1 1.6

4 | K 8.0 3.1

5 | 7°9AFy) 10.7 8.3

6 | - TA 0.2 0.3

7 A KV 0.6 3.1

8 TR 2.8 2.4

9 | 73y — —

10 | A - — —

11 | fiRR 13.6 11.9

12 | fa - -

13 | BEr> 5.6 6.0

14 | ZDfth 7.6 12.9

&t 100 100

HUEL  EIRE S RS« Survey on MSW Management system in Hanoi, 3R-HN project (2009)
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HAL 0 %
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WL5y 85 LG5 5 LU V7 S\ 2 N = 2 i § A7 N =% S WA MA N
1 Pt 53.81 56.00 60.79 61.73 73.42 62.79
2 e 6.53 3.01 5.38 3.98 3.46 5.68
3 %iil 5.82 2.65 1.76 1.66 0.89 5.79
4 A 2.51 417 6.63 2.38 1.87 3.25
5 7 92Fy) 13.57 12.93 8.35 13.07 9.72 13.14
6 LRI A 0.15 0.09 0.22 0.18 0.45 0.09
7 A B 0.87 0.26 0.25 0.27 0.27 0.57
8 HT A 1.87 1.50 5.07 1.64 0.80 0.69
9 739 0.39 1.39 1.26 0.92 1.65 2.16
10 | & - 6.29 7.08 5.44 4.16 1.78 4.62
11| B 3.10 7.15 2.34 4.24 0.89 0.76
12 | fakaw 0.17 0.13 0.82 0.07 0.06 -
13 | B> 434 2.30 1.63 4.94 3.80 0.46
14 | =0t 0.58 0.44 0.05 0.77 0.94 -
&t 100 100 100 100 100 100
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K13 BRIHFDIYFA IV T - ELy VOEK
[ LB s A =)

TIARAF D 4 1 0 5

& 4 0 0 4

&R 53 23 5 81

=N 61 24 5 90
Hi# : Waste-Econ Project: Integrated Solid Waste Management in Cambodia, Lao and Vietnam
(2004)

F14 VP A2 V7« ELyDIIBITABAGRICEAMLOBERELR

B BA (A in (B) HEF(LR (BIA)
- (b 1) (b 1) (%)
TIAF v 25,200 22,900 90.9
iy 51,700 45,500 80.0
e 735,000 700,000 95.2
it 811,900 768,400 94.6

HiiiL : WB, CIDA: Vietnam Environmental Monitor 2004 Solid Waste
Fm. AR OEIHIEICH D 7 57 FE Ly DOIEENRIZFE 15 12587,

K15 AHEROEIHIRKICH S 77 FE Ly VOTEERRGL

i U WA 7V EE )
== s e - b2

/4 ALV HIRE e () | BD 06"

Hanoi Trieu Khuc TTAF 77 42

Trung Van TIAF 43 35

Duong O K 350 95

Bac Ninh Phu Lam R 13 -

Da Hoi o 1,500 95

Hung Yen Minh Khai TITATF 716 90

. Van Chang &)E 615 90

Nam Dinh Xuan Tien &R (8) 2,015 85

Vinh Phuc Ly Nhan &% 670 61

High : FEIBS HEHE © The study on Urban Environmental Management in Vietnam Final Report Volume06

(2011)

Dang Kim Chi: Institute of Environmental Science and Technology
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Ho7—4

[/~ A URENCO (T L % FE 2B IEY) O ALFE & |

N A4 URENCO 723U < Sl U TR A 4T - TV D PESEFEIEY O P& 4 K 16 2R T,

# 16 7 A URENCO MDPEEEZEIEY DA E

=V VAR NVt
FHSH 2007 2008 2009
ICE Y 16,000 25,000 22,500
HEEEREEY 16,000 25,000 17,500
Gt 32,000 50,000 40,000

High : FEIRSH OHHE © The study on Urban Environmental Management in Vietnam Final Report Volume06

(2011)
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Mt R ERATERIC K D B BT 2 G E )

TSR ERIT e ORIREPRBR BEE (MONRE) 083Kt L - i EI RS TV bH X k-
DTEIT B BB O FEAM G L O b AR DM R AR 17 RO 18 12
Y, ARWEETIL, HHTPFEIEY 1,280 )7 b o, MG EFEEFERY) 251 )7 kv, AEEERE
M 1285 b, AEERBEIEW 215 b bioTHY, At 1,546 77 b DEIEFEHEY
I LTz EHEE STV D, AGRARE AT, B HTER O N FHTA) 24% & HEGF STV D723,
BT & O B FEFEY DI AL BITH 50%% 5D T 5, AR BEIEY) O JF AL XA T ¢
0.7kg/ A\ - H., HFHT03kg/A « HEZR-TRY . BEEMOIERITEE Y TR 71% &
o TUW5D,

#17 REFAITBIT B EBREEY D EARGE

i EEEDORER (F)
. 12,800,000
o HRiiER 6,400,000
o IR 6,400,000
HEEEREEY F) 128,400
IEEREEEEY ) 2,510,000
AEREEEY 4 21,000
BRERHEREEY F) 8,600
ERFOMRE () 37,000
HTIBEFEY OJFEAL (kg A+ H)
° 0.4
o HRHTEB 0.7
o iR 0.3
BEFEM DL (%)
o HRTHER 71%
o HiJTHER <20%
o OB E 10-20%
[T BRI DALy 53K
F =T F L T AN S ERAL 74
A ST AL S 17
[EEBEIEY OMERGE )] (FEAERITKRTT 2 k) 50%

H# : World Bank:Vietnam Environment Monitor 2004 Solid Waste(2004)
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; JEE R

N I I =

[XII %éét{)? %ﬁiﬂ %Bﬁﬁ‘ }%*‘T /El\§+
AbTEEAE Lﬁf_;; i, J’f;ﬁ\jj;;z 77751 6400|6400 | 12800
WERRBRY | EX jif} 1740 | 770 | 2510
HERERRRN | FEE B ERBE | 0| | 1
AEERFEREY | b i, SRR E - - 2.2
Bt (EEEED R 827 | 717 15460
B HE ) | BHE. e | WumttE NA. | 6456.0 | 6456.0

H# : World Bank: Vietnam Environment Monitor 2004 Solid Waste(2004)
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