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Chapter 1 Project Outline

1.1 Background

In Indonesia, waste amount has been increasing as its economy grows, and in most cities, it is difficult
to improve waste collection services and to maintain sanitary conditions at final disposal sites. Their
institutional capacity is not always adequate, leading to insufficient service coverage or illegal waste
dumping. These are causing serious environmental and sanitation problems, and the improvement of
waste management is an important issue on the national agenda.

Surabaya Metropolitan Area in East Java Province, the second largest economic zone in Indonesia
(hereinafter referred to as the “Project Area”) is composed of two cities (Surabaya and Mojokerto) and
five regencies (Gresik, Lamongan, Mojokerto, Sidoarjo and Bangkalan)!, and has a population of 9.57
million (2015). According to the final report on the “Study on Formulation of Spatial Planning for
GERBANGKERTOSUSILA (GKS) Zone in East Java Province” (hereinafter referred to as the
“Regional Development Report”) (JICA, 2011), the waste generated in this metropolitan area will
increase from 3.5 million tons (2007) to 5.35 million tons (2030). The Regional Development Report
pointed out the necessity of coping with changes in the quantity and quality of waste due to future
population growth and changes in lifestyle. In addition, 99% of the 1.16 million tons of waste collected
in the urban area of the Project Area is carried to final disposal sites, which contributes to the shortage
of final disposal capacity. It is necessary to reduce waste amount and to strategically develop final
disposal sites.

As waste in the Project Area contains a lot of organic matter, composting is considered effective for
reducing waste amount. However, composting is practiced for only a small percentage of waste even in
Surabaya, the city where composting has spread the most in the Project Area. The Regional
Development Report states that a final disposal site as large as 1,200 ha will be required if no measures
are taken against waste amount increase and that it is important to extend the service lives of existing
final disposal sites by encouraging the 3Rs (Reduce, Reuse and Recycle) and promoting intermediate
waste treatment, as the possibilities for securing land for final disposal sites are limited.

Addressing these issues, the Regional Development Report formulated a master plan for solid waste
management (SWM) at the provincial level, in which the following activities were proposed: 1)
examination of long-term solutions; ii) development of regional final disposal sites; iii) waste amount
reduction by strengthening the 3Rs and introducing new technologies including waste incineration; iv)
development of waste management information networks; v) public awareness raising and institutional
improvement; and other activities.

Under such circumstances, the former Ministry of Public Works (currently the Ministry of Public Works
and Housing, hereinafter referred to as “PUPR”) sent a request to the Government of Japan in FY 2009
for the formulation of a regional SWM plan in the Project Area. In response to the request, the Japan
International Cooperation Agency (JICA) carried out detailed planning surveys in 2012 and 2015 and
reached an agreement on a project framework with the PUPR and other relevant authorities. A Record
of Discussions (R/D) was signed in 2018.

In August 2019, JICA executed consultant procurement and signed a consulting service contract with
Kokusai Kogyo Co., Ltd. (KKC). The project is called “Technical Cooperation for Development
Planning Project on Regional Solid Waste Management in Gerbangkertosusila Area” (hereinafter
referred to as the “Project”).

! Local administration of Indonesia includes Provinces, Regencies/Cities, Districts and Sub-districts/villages.
Regencies and Cities are the local authorities responsible for the management of household and household-like
waste.

1
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1.2

Project Outline

The outline of the Project is shown below. The present work of the Project only covered activities for
Output 1, aiming at the achievement of Output 1.

According to the R/D, activities for Output 2 and others are planned to be implemented after the Minutes
of Understanding (MOU) is signed by the priority municipalities.

Project Title Technical Cooperation for Development Planning Project on Regional Solid

Waste Management in Gerbangkertosusila Area

Project Purpose Development of regional solid waste management system is attempted in

Output 1.

Activities

Output 2.

Activities

Output 3.

Activities

Output 4.

Activities

Gerbangkertosusila Area according to the Master Plan.

The current situation on solid waste management in Surabaya Metropolitan Area is
understood.

General background study

Current waste flow study

Final disposal study

Institutional study

Future waste flow study

Identification of problems and countermeasures

Defining the area for the regional SWM M/P

On-the-job training for the government officials for the MOU preparation

Starting process to signing MOU between provincial government and the local
governments in the area defined by 1-7

.__.._.__.._.__._.
1 1 1 1 1 1 1
WX R D=

Master Plan on regional solid waste management is prepared for Surabaya
Metropolitan Area.

2-1. Determination of planning framework

2-2. Formulation of stepwise facility development plan

2-3. Formulation of institutional, financial and operation plan
2-4. Formulation of public cooperation promotion plan

2-5. Selection of priority projects

2-6. Formulation of O&M plan and capacity development plan
2-7. Study for environmental and social considerations

Pre-feasibility study for a priority project of M/P is conducted.

3-1. Examination of priority projects

3-2. Approximate estimation of project cost

3-3. Economic and financial analysis

3-4. Detailed study for environmental and social considerations
3-5. Formulation of the implementation schedules

Capacity of provincial and local government officials is enhanced for establishment of
sustainable regional solid waste management system.

4-1. On-the-job training for the government officials

4-2. Training in Japan

4-3. Establishment of the regular information sharing system
4-4. regular meetings for information sharing

Project Area Surabaya Metropolitan Area in East Java Province (2 cities and 5 regencies)

Executing Agency The Directorate General of Human Settlements, Ministry of Public Works

and Housing (PUPR)

Implementing Agency The Housing, Residential Areas, and Human Settlements Office of East Java

Province 2

2 The R/D signer of the East Java Province was from the Department of Regional Planning and Development, but
actual project activities are mostly implemented by this office.

2
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Project Period* From September 2019 to August 2022 (36 months)
Targeted Waste Household waste and household-like waste (hereafter “waste” means both

types of waste.)

*Project period shall be altered according to circumstances.

1.3 Work Schedule

The activities of Output 1 of the Project were implemented as shown in Figure 1-1 on the next page.
The pandemic has prevented the short-term expert team from flying to Indonesia since March 2020.

At the time of the outbreak of the pandemic in April 2020, the team remained ready to resume the
activities of Output 1 in June 2020 after the Ramadan holidays. With no prospect of the pandemic
ending, the team changed its work schedule; it planned to continue the activities of Output 1 remotely
and start the remaining work in October in Indonesia.

Contrary to expectations, the pandemic became prolonged and the team changed its schedule again and
planned all activities of Output 1 to be carried out in a remote manner. Output 1 of the Project was
rescheduled to be completed by March 2021.

1.4 Input to the Project
1.41 Input from the Japanese Side

(1) Human Resources

The Japanese side provided input to the Project by dispatching short-term experts and a project
coordinator. The assignment of the short-term experts are shown in Table 1-1. Due to the pandemic,
their plan to work in Surabaya in the later half of the Project was changed to work in Japan.

Table 1-1 Work Assignment of Short-Term Experts

Year 2019 2020 2021 M/Ms
Abroad/
Month 9 10 1 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3 | Home
Noriko OTSUKI/ Short- ‘
term Expert Team 1.57
0 m— rFFFFFFFFTFTFFFTFTFTFFFFFF

Leader/Regional Waste

Management Planning
Shinnosuke ODA/ Short-

term Expert Team Sub-
Leader/Regional Waste
Management Planning
Susumu SHIMURA/ Waste 1.7
Collection and —— ] rEr
Transportation 0.8

276

0.93

1.82

Junji ANAL/ Waste 1.47
Management System —

0.7

Gantumur 25
BURNEEBAATAR/ Waste )
Recycling and Landfill
System

Hiroshi TSURUTA*/ 5 *
Landfill Management L = 0
Hitoshi KATAYAMA/ 0
Waste Management rFFF
Training 0.5
Yume MORI / Regional 0
System Promotion T E i
| 0.5
JIworkin Japan EEWork in Indonesia F_#Work in Japan (intermittent assignment) * Assignment at the expense of Kokusai Kogyo Total 1525

The project coordinator with long-term expert status was planned to be sent by JICA to be stationed in
Surabaya. The long-term expert dispatch, however, did not take place as expected due to delay in
procedure on the Indonesian government side and the expert stayed in Surabaya only intermittently from
September 2019 to the beginning of April 2020, working in Japan afterwards due to the pandemic.
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(2) Equipment

The following equipment was procured for operation of the Project.
*  One laser printer

*  Three lap-top compute

1.4.2 Input from the Indonesian Side

The PUPR is the main counterpart organization at the national level. The PUPR or its regional office,
called “Balai” and located in Surabaya, often joined the Project meetings, and when they were not
present at the meeting, meeting materials and the meeting minutes were sent to them.

The local counterpart was East Java Province. In particular, the Division of Water Supply and
Environmental Sanitation, in the Housing, Residential Areas, and Human Settlement Office played a
vital role in all aspects of the Project. The head of Waste Management Section under this Division and
staff arranged all of the meetings with the short-term experts and local officers. They were in fact pivotal
players in the Project, coordinating all of the relevant organizations and drawing their attention towards
the second phase of the Project.

Officials from the following organizations of East Java Province also often took part in the Project
activities and/or meetings.

*  Regional Secretariat

* Regional Government and Development Coordination Agency
* Regional Planning and Development Agency (BAPPEDA)

*  Environment Office

In additition, the Department of Environment and BAPPEDA of the six municipalities® worked closely
with the expert team by providing information and discussing various issues.

3 In the early part of the Project, the provincial government sent a letter to all of the seven municipalities to ask
for their cooperation. Surabaya City replied with a letter dated 24 December 2019, stating that the development
planning of regional facilities is for municipalities other than Surabaya.
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Chapter 2 Project Activities

\ A.  Works related to Project Operation

A1 Preparation of Work Plan (Japanese)

A work plan (in Japanese) was prepared and submitted to JICA within 10 days after the contract was
signed.

A2 Preparation of Work Plan (English)

A work plan was prepared in English and also translated into Indonesian for the convenience of the
Indonesian officials.

The work plan was explained to the C/P at the first Joint Coordination Committee (JCC) meeting. Its
contents were discussed and agreement reached.

A.3 Assistance for JCC Establishment and its Periodical Meetings

Assistance was provided for the JCC to be established and organized for meetings. The timing and
agenda items were as follows.

JCC Month/Year Agenda ltems
First J_CC October 2019 | ® Explanation and d|scuss.|on.of. the Work Plgn _
Meeting o Roles of relevant agencies in implementation of the Project
Second March 2021 e Discussion and approval of the area (target local
JCC governments) for regional SWM to be studied in the next
. (tbc) .
Meeting phase of the Project

A4 Preparation of Monitoring Sheet

Using the JICA format, a monitoring sheet was prepared with comments from the C/P in order to report
the progress of the activities of Project Output 1 in March 2020 and submitted to JICA. As the activity
period of Output 1 was extended, a second monitoring sheet was prepared in September 2020 and
submitted to JICA in the same manner.

A5 Preparation of Final Report

The final report, which contained all of the Project activities for Output 1, was drafted in February 2021
and presented for comments to the C/P, and finalized and submitted in March 2021 to JICA.

B.  Activities for Output 1 (October 2019 to March 2021)

B.1 General Background Study
The existing documents and data of the following areas were reviewed and analyzed.

1. Regulations 7. lllegal dumps

2. Policy 8. Private sector activities

3. Government Organizations 9. Assistance by NGOs and Donor Agencies

4. Collection/Transportation Plan and its 10.Socio-economic Condition of the Project
Actual Operation Area

5. Intermediate Treatment and Final 11.Environmental Management Policies
Disposal 12.Financial Conditions of Regencies/Cities

6. Waste Generation Estimate

Requests were made to the provincial and regency/city governments to provide following documents
and data, and also other information deemed to be necessary in due course of the Project progress.

*  Socio-economic statistics
*  Plans, strategies policy documents and financial data related to SWM
* Information and data, based on which target figures for reduction and handling in Jakstrada

6
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(Policies and Strategies of SWM by Regencies/Cities) were produced

* Recent Jakstrada report, if any.

* Information on SWM facilities owned by the local governments (types, names, location,
capacity and operational status)

* Information on SWM facilities planned by the local governments (types, names, location,
capacity and plan implementation status)

* Data of Geographical Information System (base-map, roads and location of waste
management facility)

B.2 Current Waste Flow Study

Several studies were carried out during the earlier period of the Project. It is to be noted that the field
surveys described below were not implemented in Surabaya City. East Java Province sent a letter to
Surabaya City to ask for the acceptance of surveys by the expert team, but it did not get consent from
the city. Accordingly, the team studied the condition of solid waste management of Surabaya City by
reviewing the written documents available.

The survey methods and results are presented below. Further details of the surveys are reported in Annex
2.

B.2.1. Waste Amount Survey

A waste amount survey was carried out to obtain the waste generation rate (waste amount per day per
person).

Implementation Arrangement: Under the supervision of the short-term experts and using the vehicles
rented by them, survey assistants collected waste samples and weighed them.

Number of Samples: In each regency/city, 20 households were selected from urban areas and rural
areas, respectively (40 households from urban areas only in the case of Mojokerto City). In total, 40
waste samples were collected for eight consecutive days (however, samples on the first day were not
used as waste data for generation rate calculation). Ultimately, 280 samples were collected and analyzed.

Waste Data: Data were collected for the four kinds of waste shown below (HHW stands for household
waste).

HHW 1. Material Recovered from HHW at Households: HHW with a market value, separated at
households, and sold or given to recyclers (private companies, personnel, and waste pickers) or
brought to waste banks.

HHW 2. HHW Recycled at Households: HHW that was reused or recycled at households. This
category included mostly composted organic waste, combustible waste used as a fuel, and food
waste used for feeding domestic animals.

HHW 3. HHW Discharged for Collection: HHW that was collected by waste collection services
provided by the municipalities and private collectors. The category included HHW discharged to
TPS/TPS-3R* and transported to the final disposal site (TPA) by the households themselves.

HHW 4. Unmanaged HHW: HHW that was not categorized into the above three categories. This
included waste burned or buried by households or dumped outside without any treatment.

Results: The amount of waste, i.e. from HHW1 to HHW4, per person per day was calculated as shown
below.

4 TPS means “temporary waste storage”, while TPS-3R is the TPS with waste sorting and/or composting function.

7
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Table 2-1. Waste Generation Rate (g/person/day) in the Target Municipalities

Municipality Area HHW 1 HHW2 | HHW3 | HHW4 Total
Mojokerto Rural 0 45 0 280 325
Reyenoy Urban 1 2 334 9 346
Subtotal 1 24 162 149 336

. . Urban 3 7 321 24 355
Mojokerto City Subtotal 3 7 321 24 355
Banakal Rural 13 9 19 216 257
Rzgg n‘f‘: ;” Urban 8 1 339 50 397
Subtotal 1 5 154 146 316

] Rural 26 57 241 29 354
Rzgg:g;” Urban 37 27 303 9 376
Subtotal 32 42 273 19 366

Rural 3 5 29 220 257

Sidoarjo Regency | Urban 31 54 286 0 370
Subtotal 16 29 154 113 312

Rural 4 2 217 14 237

Gresik Regency Urban 3 0 242 102 347
Subtotal 3 1 229 55 288

B.2.2. Waste Com

position Survey

The waste composition survey used the waste samples collected during the waste amount survey and
physical composition (wet bases) was analyzed.

Implementation Arrangement: Under the supervision of the short-term experts, survey assistants

carried out the survey.

Number of Samples: Samples from high-income households and samples from low-income households
were used for seven days, i.e. 14 samples in total.

Results: Waste composition results were as follows.

Table 2-2. The Physical Composition of Household Waste (by Municipality)

Mojokerto Regency Mojokerto City Bangkalan Regency
Waste Types Rural Urban Total | Rural | Urban Total Rural Urban Total

Glass bottles 0.0% 0.5% 0.3% 0.7% 0.7% 0.0% 1.7% 0.9%
Glass, ceramics

and stones 1.0% 0.7% 0.8% 0.8% 0.8% 2.4% 1.7% 2.0%
Kitchen waste 63.3% | 70.1% | 66.9% 67.8% | 67.8% | 50.6% 53.9% | 52.3%
Metal: Can 0.0% 0.6% 0.4% 0.7% 0.7% 0.2% 0.2% 0.2%
Metal: Other metal 0.2% 0.1% 0.1% 0.2% 0.2% 0.3% 0.5% 0.4%
Others 2.3% 3.3% 2.8% 2.4% 2.4% 3.2% 2.4% 2.8%
Paper: Cardboard 0.4% 0.6% 0.5% 0.5% 0.5% 0.4% 0.3% 0.4%
Paper: Other paper 6.8% 5.8% 6.3% 7.3% 7.3% 7.9% 10.7% 9.3%
Plastic: Hard plastic 1.2% 1.2% 1.2% 1.8% 1.8% 0.9% 2.0% 1.5%
Plastic: Pet bottles 2.9% 1.8% 2.3% 2.1% 2.1% 6.2% 3.0% 4.5%
Plastic: Soft plastic 8.0% 7.7% 7.8% 9.2% 9.2% 8.1% 9.7% 8.9%
Rubber and leather 0.7% 0.8% 0.8% 0.7% 0.7% 0.3% 0.2% 0.3%
Textile 1.7% 0.8% 1.2% 0.7% 0.7% 1.0% 1.0% 1.0%
Wood and grass 11.3% 6.1% 8.5% 5.0% 5.0% | 18.4% 12.5% | 15.3%
Subtotal 100.0% | 100.0% | 100.0% 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
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Lamongan Regency Sidoarjo Regency Gresik Regency
Waste Types Rural Urban Total Rural Urban Total Rural Urban Total

Glass bottles 0.1% 0.0% 0.0% 0.0% 0.4% 0.2% 0.0% 0.1% 0.0%
Glass, ceramics

and stones 0.4% 0.6% 0.5% 0.2% 0.9% 0.6% 3.0% 1.1% 1.8%
Kitchen waste 61.8% | 571% | 59.3% | 58.7% | 54.3% | 56.1% | 61.3% | 69.2% | 66.4%
Metal: Can 0.1% 0.1% 0.1% 0.2% 0.1% 0.1% 0.2% 0.1% 0.2%
Metal: Other metal 1.1% 0.5% 0.8% 0.4% 0.7% 0.6% 0.1% 0.3% 0.2%
Others 99% | 114% | 10.7% | 11.0% 5.9% 8.0% | 10.1% 6.8% 8.0%
Paper: Cardboard 0.7% 2.6% 1.7% 0.3% 1.1% 0.8% 1.1% 0.5% 0.7%
Paper: Other paper 6.8% 8.9% 7.9% 9.3% | 10.7% | 10.1% 5.6% 6.2% 6.0%
Plastic: Hard plastic 2.6% 3.0% 2.8% 1.4% 4.8% 3.4% 1.6% 1.6% 1.6%
Plastic: Pet bottles 3.6% 3.6% 3.6% 3.2% 2.5% 2.8% 2.3% 1.7% 1.9%
Plastic: Soft plastic 8.3% 8.5% 84% | 11.5% 8.9% | 10.0% | 11.2% 7.8% 9.0%
Rubber and leather 0.0% 0.4% 0.2% 0.3% 0.1% 0.1% 0.2% 0.5% 0.4%
Textile 1.7% 0.9% 1.3% 0.9% 2.0% 1.5% 0.8% 0.8% 0.8%
Wood and grass 3.0% 2.6% 2.8% 2.7% 7.7% 5.6% 2.5% 3.5% 3.1%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Overall waste composition is shown below.

B.2.3.

Table 2-3. Physical Composition of Household Waste (Overall)

Waste Types Rural Urban Total
Kitchen waste 59.2% 62.9% 61.5%
Wood and grass 7.8% 5.7% 6.5%
Paper: Cardboard 0.6% 1.0% 0.8%
Paper: Other paper 7.2% 8.1% 7.7%
Plastic: Hard plastic 1.6% 2.3% 2.0%
Plastic: Pet bottles 3.8% 2.4% 2.9%
Plastic: Soft plastic 9.1% 8.6% 8.8%
Metal: Can 0.1% 0.3% 0.3%
Metal: Other metal 0.5% 0.4% 0.4%
Glass bottles 0.0% 0.5% 0.3%
Glass, ceramics and stones 1.4% 0.9% 1.1%
Rubber and leather 0.3% 0.5% 0.4%
Textile 1.3% 1.0% 1.1%
Other 7.2% 5.4% 6.1%
Total 100.0% | 100.0% | 100.0%

Time and Motion Survey

The time and motion survey was conducted to clarify the routes of waste collection trucks and time
consumption, which gave a picture of actual waste collection operations.

Implementation Arrangement: Under the supervision of the short-term experts, a survey assistant
carried out the survey. GPS loggers were placed on the top of the trucks and data for time and location

were collected.

Target Truck Routes: Two or three routes were chosen for each regency/city. If both dump trucks and
arm roll trucks were employed, the routes of both were chosen.

Results: The survey data were analyzed and interpreted as below.




Technical Cooperation Project on Regional Solid Waste Management
in Gerbangkertosusila Area

First Phase Report, April 2021
Kokusai Kogyo Co., Ltd.

Table 2-4 Time and Motion Survey Result (Arm Roll Trucks)

Arm Roll (6 m3)

Gresik Lamongan Sidoarjo Mojokerto City

Time duration per trip 01:26:23 01:14:08 04:28:03 01:23:29
Loading time per trip 00:09:12 00:20:31 00:37:55 00:09:23
Max Loading Time per trip 00:38:41 01:06:49 01:33:17 00:22:11
Min Loading Time per trip 00:03:07 00:03:41 00:21:56 00:02:46
Waste Amount per trip 1,012.5 1,800.0 3,090.0 3,366.7
Coefficient of Deviation 0.42 - 0.36 0.23
Travel distance per trip 31.2 12.3 77.3 16.7
Average Velocity (km/hour) 28.1 18.3 23.6 14.8

Table 2-5 Time and Motion Survey Result (Dump Trucks)

Dump Truck (8 m?3 (except for Lamongan, whose volume is 6 m3))
Lamongan Sidoarjo Mojokerto City Bangkalan

Time duration per trip 01:32:38 05:04:19 01:53:14 00:58:33
Loading time per trip 00:09:17 00:49:31 00:48:43 00:16:35
Waste Amount per trip 2,400.0 2,360.0 4,180.0 2,400.0
Coefficient of Deviation - 0.23 - -
Travel distance per trip 14.4 85.9 12.4 61.1
Waste loaded (kg/minute) 129.3 19.7 36.5 31.5
Average Velocity (km/hour) 18.6 23.0 11.9 20.6
Number of TPS per trip 2 1 1 4.6

Note: italicized figures indicate waste volume that was not obtained with truck scales but by calculation assuming full loading.

The overall average time duration per trip for dump trucks and arm roll trucks was about 2.25 hours.
If data for Sidoarjo was excluded, the average was 1.5 hours.

In the case of arm roll trucks, the loading time at a TPS may be one of the indicators for considering
work efficiency. In fact, the loading time of arm roll trucks must usually be simply determined by
the mechanics of the vehicle and should be stable. Average loading time of the four municipalities,
however, varies. Actually, the data vary even in each individual municipality, as the large disparity
between the maximum and minimum figures show.

For a scheduled operation, it is advised to stabilize the loading time. The reason for prolonged
loading time needs to be reported and the countermeasures should be taken.

For dump trucks, the waste amount loaded per unit time is important. In this light, Bangkalan is an
extreme figure. However, this figure should be noted with caution as Bangkalan’s TPA has no truck
scale and the waste amount loaded on the truck may be overestimated.

How much the waste amount loaded per unit time should depend on individual conditions and no
standard figures can be presented. It is recommended that data be regularly collected in a similar
way so that standard figures are obtained and understood. This helps in the monitoring of collection
work.

The waste amount per trip varies, although their container sizes are the same. Basically it can be
said that the more waste collected, the greater the efficiency. Two municipalities recorded waste
amount by arm roll over 3,000 kg and one municipality recorded waste amount by dump truck over
4,000 kg, which are equivalent to as much as 500 kg/m°.

Such exceptional waste data needs to be detected in daily operations. The cause of such data may
include human or mechanical errors, but if there is no error, such overloading should be avoided as
it will damage the vehicles.

The waste amount loaded onto the trucks varies. A “coefficient of variation” was calculated, which
indicates to what extent data vary. Those of Gresik and Sidoarjo were high, which means there are
some trucks which carried a small volume of waste compared to their full capacities. The location
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of TPS and other waste collection points should be planned so that each trip can effectively and
fully utilize truck capacity. The high coefficient of variation may suggest the necessity of relocating
TPS or other waste collection points.

B.2.4. Recycling Survey

Interviews with major recycling companies were conducted to estimate the total recycled amount of the
Project Area.

Implementation Arrangement: Survey assistants carried out the interview under the supervision of
the short-term experts.

Number of Companies Visited: 21 in total in six regencies/city

Results: The amount of materials recycled by the visited companies is shown below. Since the survey
of the recycling companies located in Surabaya City was restricted, the results should not be seen
quantitatively, but only qualitatively. Nevertheless, it can be said that paper is recycled more than plastic,
even though the composition of paper is 8.5% and that of plastic is 13.8% (see previous section).

Table 2-6 Result of Recycling Survey

. Paper/ Number of
Plastic Cardboard Metal Glass Total Surveyed

Origin of Material ton/day ton/day ton/day ton/day ton/day | Companies
Gresik 12.4 26.0 0.2 0.0 38.6 4
Bankalan 9.4 20.1 0.3 0.0 29.8 3
Mojokerto Regency 12.6 11.6 0.2 0.0 24 .4 4
Mojokerto City 3.0 1.6 0.1 0.0 4.8 1
Surabaya 27.7 38.2 0.8 0.0 66.7 0
Sidoarjo 17.9 60.2 10.8 0.0 88.8 6
Lamongan 12.3 31.8 6.7 0.1 51.0 3
Total 95.2 189.6 19.1 0.2 304.1 21

B.2.5. Public Opinion Survey (POS)

Residents and business entities were interviewed about such questions as their habits of waste handling
and their opinions about the SWM operations of the local governments.

Implementation Arrangement: Survey assistants carried out the interview under the supervision of
the short-term experts using a questionnaire.

Number of Samples: 300 residents and 100 business entities in each regency/city.
Results: Some of the main findings from the POS are as follows.

*  Households that practice waste recycling ranged from 17% (Bangkalan) to 52% (Lamongan).
Selling recyclable material to buyers or waste banks is the major style of recycling.

* Insome regencies, inappropriate waste handling (burning, disposal on vacant land or in waterways,
etc.) is the most common way of waste management by households due to a lack of public waste
collection service. The same tendency of inappropriate waste handling is found in the business
entities.

*  Except for Lamongan, there are local regulations about waste service retribution. From 84% to 97%
of households, however, answered that they do not pay local governments.

*  The percentage of households that know about TPAs varies from 4% to 67%.
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* Both households and business entities are requesting an increased number of TPS and more
frequent collection service. The most common answer in three municipalities was the willingness
of households to pay up to Rp. 10,000 per month, while for the other three municipalities the
amount was from Rp. 10,000 to Rp. 50,000. Most business entities expressed their willingness to
pay more for improved waste management.

B.3 Final Disposal Survey
This survey covers existing final disposal sites and planned ones.

B.3.1.  Survey of the Existing Final Disposal Sites

(1) Water Quality Survey in and Surrounding of the Existing Final Disposal Sites

Implementation Arrangement: The sampling location was decided together with the local
counterparts. Sampled water was delivered to the laboratory of the Department of Environment of East
Java Province for the analysis of pH, BOD, COD, suspended substances, total nitrogen, mercury and
cadmium, which are taken from the list given in KLHK Regulation No.59 Year 2016 because of their
particular importance.

Number of Samples: Three samples from six TPAs (one TPA for each regency/city). As far as possible,
one sample was taken from treated leachate, another from upstream of the leachate outlet to the nearby
waterway and another from downstream. Due to water availability and site accessibility, other locations
were chosen as alternatives in some cases.

Results:

* In Mojokerto Regency and Mojokerto City, treated leachate was not fully compatible with leachate
regulations, but it was not discharged outside but used for plant watering. The monitoring well did
not show pollution.

* In Sidoarjo, leachate in a retaining pond was sampled; the water quality was poor. In fact, because
of the construction of a new sanitary landfill, the leachate treatment at the existing TPA cannot
fully function. It is highly recommended that the new leachate treatment facility at the new sanitary
landfill treat leachate from the existing TPA.

* In Lamongan and Gresik, leachate treatment facilities need improvement. This is actually
recognized by the local counterparts themselves and they are on their way to improved treatment
systems.

(2) Estimation of Remaining Service Lifetime of the Existing Final Disposal Sites

The remaining service lifetime of the existing final disposal sites (those receiving the most waste in each
regency/city when there were more than two) was estimated.

Implementation Arrangement: The short-term expert did the survey and analysis.
Methodology: The following was the general procedure.

1. Elevation data was collected using an UAV at all the TPA.
When appropriate, several cases were assumed in making calculations, depending on
different land uses and height allowances.

3. Determination of technical specifications of TPA operations (i.e. final height, decree of
slope, allocation of steps, etc. in accordance with the PUPR regulation No. 3, 2013).

4. Calculation of the remaining capacity of the existing disposal site.

5. Estimation of current and future disposal amount at the existing disposal site. Two cases
were assumed for estimating the future amount. Case 1 is “Business as Usual”, where waste
is collected and disposed of as it is in the present manner, and Case 2 is where Jakstrada
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targets are fulfilled (i.e. 70% handling and 30% reduction) in 2025 and waste management
conditions remain the same onwards.
6. Estimation of the remaining years of the existing disposal sites’ lifetimes.

Results: The remaining lifetimes were estimated as shown below.

Table 2-7 Remaining Lifetime of TPA

Remaining Remaining Year of TPA (Year)
Case TPA Area Capacity
(m?) Case 1 Case 2
TPA Buluh,
Bangkalan Case A | 1.9ha 14,151 | Until May 2020 Until May 2020
Regency
TF’A ngon, Case A Height=12m 304,073 | Until June 2021 Until June 2021
Sidoarjo Regency | Case B | Height =15m 437,919 | Until May 2022 Until March 2022
TPA Randegan, Case A | Area A 46,586 | Until July 2021 Until July 2021
Mojokerto City Case B |Area A +B 168,007 | Until March 2026 | Until Sep. 2026
CaseC |AreaA+C 152,450 | Until August 2025 gg;'g January
CaseD |AreaA+B+C 273,871 | Until March 2030 | Until March 2031
TPA Desa Belahan | o, 5 | 5areas used 22,707 | Until August 2021 | Until June 2020
Tengah, Mojokerto individually
Regency CaseB | > areas used 39,905 | Until January 2023 | Until Dec. 2020
integrally
TPA Co Until January Until January
Tambakrigadung, | C2S€A | Height=12m 22,218 | 5591 2021
Lamongan Co Until June 2021 Until June 2021
Regency Case B | Height =15m 29,534
TPA Ngipik, Gresik | Case A | AreaA+B 171,420 | Until Nov. 2022 Until Dec. 2022
Regency Until January Until January
CaseB | AreaA+C 232,362 2024 2024

*  Bangkalan: TPA Buluh had the shortest remaining lifetime, but was closed already after the above

analysis.

¢ Sidoarjo: The remaining lifetime of TPA Jabon is not very long, but a new sanitary landfill is under
construction next to the existing TPA.

*  Mojokerto City: Acquisition of a new area is of the upmost importance.

B.3.2.

Mojokerto Regency: The current site’s remaining lifetime is not very long, but construction of a
new TPA is about to start.

Lamongan: The remaining lifetime of TPA Tambakrigadung is short. It will be recommended that
the current TPA land area be utilized as much as possible and that the second TPA in the north be
used efficiently.

Gresik: The remaining lifetime of TPA Ngipik is short. Gresik’s policy is to manage waste locally
to avoid waste concentration in the single TPA. This policy is reasonable and therefore highly
recommended.

Survey of the Planned Final Disposal Sites

There are three planned sites for final disposal, which can be candidates for regional use.
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Table 2-8 Candidate Sites for the Regional Facility

Name Dadapan, Dawarblandong, Kutorejo,

Lamongan Regency Mojokerto Regency Mojokerto Regency
Land * Lamongan Regency | ¢ Currently Perhutani (state- | « Mojokerto Regency
ownership owned forestry company)

*To be transferred to the
province in exchange for
providing alternative land

Size * 3 ha (apparently * 57 ha * 4 ha (apparently
expandable) expandable)

Status * Planned to be alocal | * Planned to be a hazardous | * Planned to be a local
TPA. (B3) waste treatment facility by TPA.

* Very near the East Java Province * TPA planning procedure
existing local TPA | « EIA (called AMDAL in completed
operated by the Indonesia) is in process » Construction  expected
regency during 2020
B.4 Institutional Survey

The short-term experts collected and analyzed information on regional SWM operations, such as
regulations to be followed, standard planning procedures, the negotiation process, and cost sharing
systems that were employed in other regional SWM practices. The findings are compiled in Annex 3.
Here below are some of the key points that were found.

e Regulation of Home Affairs Minister No.22/2009, Technical Guidelines for Regional Cooperation,
is the backbone of all regional cooperation not only in the SWM sector but also in all governmental
affairs. The utmost importance is placed on the signatory steps of the so-called KSB and PKS.

e  The KSB is the Joint Agreement, which is to be signed to address the commencement of regional
cooperation. The PKS is the Cooperation Agreement which stipulates the content of cooperation.

¢  The PUPR has issued guidelines for the preparation of regional infrastructure management, which
covers the areas of SWM and wastewater management. This basically follows the Home Affairs
Ministerial regulations mentioned above, more specifically describing the procedures.

* The regional TPA entails a cost-sharing scheme among TPA users. Two types of costs are
commonly borne by users, including one for facility operation and one for the host municipality to
compensate local communities neighboring the TPA.

B.5 Future Waste Generation Estimation

As shown in B.2.1, the classification of waste into four categories was considered: (i) waste that is
given/sold to third parties (including waste banks) for recycling; (ii) waste that is recycled at home,
mostly by composting; (iii) waste that is discharged for collection; and (iv) waste that is not properly
managed. This categorization is applied to both household waste and household-like waste.

By utilizing the results of the waste amount survey and the data provided in the Jakstrada achievement
report of each municipality, the current waste flow was understood.

Based on the current waste flow, the future waste flow was also estimated assuming two case scenarios,
as was done in the TPA life expectancy analysis, i.e. Case 1, “Business as Usual”, and Case 2, where
Jakstrada targets are fulfilled (i.e. 70% handling and 30% reduction) in 2025 and waste management
conditions remain the same onwards.

The following figures show current waste flow and waste flows of Case 1 and Case 2 for each
municipality. How the waste flows were analyzed is explained in Annex 2.
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HHL Waste at Source

0.45 ton/day

a

—>

3.3 HHL Waste
Discharge for Handling

22.82 ton/day

3.4 Unmanaged HH
Waste

0.49 ton/day

Figure 2-4 Current Waste Flow of Mojokerto City

5.2 Reduction of Organic
HH and HHL Waste at
TPA

3.00 ton/day

5.3 Final Disposal of
Waste at TPA Randegan

62.17 ton/day
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1. Generation of HH and
HHL Waste

90.74 ton/day

Kota Mojokerto (2025)
(population in 2025)

—

2.1 Reduction of
Inorganic HH Waste at
Source

0.45 ton/day

4.1 Reduction of

$1Inorganic HH and HHL
Waste at Source
13.06 ton/day

4. Reduction of HH and
HHL Waste

v

14.58 ton/day

>

2. Generation of HH
Waste

53.39 ton/day

2.2 Reduction of Organic

HH Waste at Source
1.05 ton/day

4.2 Reduction of Organic

A 4

HH and HHL at Source
1.52 ton/day

2.3 HH Waste Discharge
for Handling

48.28 ton/day

2.4 Unmanaged HH
Waste

3.61 ton/day

A 4

3.7 Reduction of
Inorganic HHL Waste at

Source
12.61 ton/day

5. HH and HHL Waste
Handling (Collection)

72.04 ton/day

5.7 Reduction of

A 4

Inorganic HH and HHL
Waste at TPA
4.17 ton/day

3. Generation of HHL
Waste

37.35 ton/day

\ 4

3.2 Reduction of Organic

A

Case 1

1. Generation of HH and
HHL Waste

90.74 ton/day

Kota Mojokerto (2025)
(population in 2025)

150,404

—

5.2 Reduction of Organic
HH and HHL Waste at

—

2. Generation of HH
Waste

53.39 ton/day

—>

—p

—

3. Generation of HHL
Waste

37.35_ton/day

v

Case 2

—

HHL Waste at Source > TPA
0.47 ton/day 3.12_ton/day
3.3 HHL Waste 5.3 Final Disposal of
Discharge for Handling N Waste at TPA Randegan
23.76 ton/day 64.75 ton/day
3.4 Unmanaged HH
Waste
0.51 ton/day
Figure 2-5 Waste Flow of Mojokerto City (Case 1)
2.1 Redyctlon of N 4.1 Requctlon of 4. Reduction of HH and
Inorganic HH Waste at $1Inorganic HH and HHL
A | HHL Waste
Source Waste at Source
0.84 ton/day 24.38 ton/day 27.22 ton/day
2.2 Reduction of Organic 4.2 Reduction of Organic
PTHH Waste at Source “: HH and HHL at Source
1.96 ton/day 2.84 ton/day
2.3 HH Waste Discharge
for Handling
50.59 ton/day
2.4 Unmanaged HH
Waste
0.00 ton/day
4
3.1 Ret{uctlon of 5. HH and HHL Waste R 5.1 Requctlon of
Inorganic HHL Waste at Handling (Collection) » Inorganic HH and HHL
Source o 9 Waste at TPA
23.54 ton/day 63.52 ton/day 3.68 ton/day
A
3.2 Reduction of Organic f”i Rejt:_::lt_:ol_nv\(’)f ?rgatnlc
HHL Waste at Source = TPAan astea
0.88 ton/day 2.75 ton/day
3.3 HHL Waste 5.3 Final Disposal of
Discharge for Handling N Waste at TPA Randegan
12.93 ton/day 57.09 ton/day

150,404

3.4 Unmanaged HH

Waste
0.00 ton/day

Figure 2-6 Waste Flow of Mojokerto City (Case 2)
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1. Generation of HH and HHL
Waste

395.72 ton/day

2019

Population 1,080,229

1. Generation of HH and
HHL Waste

415.12 ton/day

2.1 Reduction of Inorganic

4.1 Reduction of Inorganic
$1HH and HHL Waste at

HH Waste at Source

12.84 ton/day

Source
22.02 ton/day

v

4. Reduction of HH and HHL
Waste at Source

30.11 ton/day

2. Generation of HH

P Waste

311.58 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic HH

HH Waste at Source
7.79 ton/day

Pland HHL at Source
8.09 ton/day

2.3 HH Waste Discharge for

Handling
97.61 ton/day

2.4 Unmanaged HH Waste

193.34 ton/day

A

3.1 Reduction of Inorganic

HHL Waste at Source e

9.18 ton/day

5. HH and HHL Waste
Handling (Collection)

154.40 ton/day

A

5.7 Reduction of Tnorganic
HH and HHL Waste after
Collection

1.80 ton/day

3. Generation of HHL

=P \Waste

84.14 ton/day

v

3.2 Reduction of Organic
HHL Waste at Source

-~

0.30 ton/day

—>

3.3 HHL Waste Discharge

for Handling
56.79 ton/day

|

3.4 Unmanaged HH Waste

17.86 ton/day

Figure 2-7 Current Waste Flow of Bangkalan Regency

R 2.1 Reduction of Inorganic

5.2 Reduction of Organic HH
and HHL Waste after
Collection

1.40 ton/day

5.3 Final Disposal of Waste
at TPA Buluh

46.37 ton/day

>

5.4 Final Disposal of Waste
at other than TPA Buluh

104.83 ton/day

4.1 Reduction of Inorganic
HH and HHL Waste at

HH Waste at Source

13.47 ton/day

A 4

Source
23.10 ton/day

4. Reduction of HH and HHL
Waste at Source

v

31.59 ton/day

2. Generation of HH Waste

326.86 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

HH Waste at Source
8.17 ton/day

A 4

HH and HHL at Source
8.49 ton/day

== 3.1 Reduction of Inorganic

2.3 HH Waste Discharge for

Handling
102.40 ton/day

2.4 Unmanaged HH Waste

202.82 ton/day

A 4

HHL Waste at Source -

9.63 ton/day

5. HH and HHL Waste
Handling (Collection)

161.97 ton/day

5.1 Reduction of Inorganic

HH and HHL Waste after
Collection
1.89 ton/day

3. Generation of HHL Waste

88.27 ton/day

3.2 Reduction of Organic

HHL Waste at Source

s

0.31 ton/day

Case 1

Population in 2025: 1,133,196

Figure 2-8 Waste Flow of Bangkalan Regency (Case 1)

jp{ fOr Handling

(3.4 Unmanaged HH Waste

3.3 HHL Waste Discharge

59.57 ton/day

18.74 ton/day

5.2 Reduction of Organic
HH and HHL Waste after
Collection

1.47 ton/day

5.3 Final Disposal of Waste
at TPA Buluh

48.64 ton/day

>

5.4 Final Disposal of Waste
at other than TPA Buluh

117.91 ton/day
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2.1 Reduction of Inorganic _ 4.1 Reduction of Inorganic 4. Reduction of HH and HHL
— » HH and HHL Waste at
HH Waste at Source A »| Waste at Source
Source
57.18 ton/day 72.62 ton/day 124.54 ton/day
. 2.2 Reduction of Organic 4.2 Reduction of Organic
= 2. Generation of HH Waste HH Waste at Source y ‘: HH and HHL at Source
326.86 ton/day 40.88 ton/day 51.92 ton/day
2.3 HH Waste Discharge for
Handli
andling
228.80 ton/day
1. Generation of HH and
HHL Waste —_— > 2.4 Unmanaged HH Waste
415.12 ton/day 0.00 ton/day
v
—p| 3.1 Reduction of Inorganic 5. HH and HHL Waste a:' ::gﬁ:inv\?;::;jff?:rlc
HHL Waste at Source pu— Handling (Collection) i Collection
15.44 ton/day 290.59 ton/day 3.23 ton/day
A
N . 5.2 Reduction of Organic
. 3.2 Reduction of Organic
Ly{3. Generation of HHL Waste | HHL Waste at Source L g:;za:HL Waste after
88.27 ton/day 11.04 ton/day 2.51 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of Waste
| fOr Handling N at TPA Buluh
61.79 ton/day 83.19 ton/day
5.4 Final Disposal of Waste
Case 2 | 3.4 Unmanaged HH Waste bt other than TPA Buluh
Population in 2025: 1,133,196 0.00 ton/day 201.65 ton/day

Figure 2-9 Waste Flow of Bangkalan Regency (Case 2)

2.1 Reduction of 4.1 Reduction of 4. Reduction of HH and
—|Inorganic HH Waste at P Inorganic HH and HHL o
A » HHL Waste at Source
Source Waste at Source
39.63 ton/day 97.59 ton/day 198.39 ton/day
. 2.2 Reduction of 4.2 Reduction of
> 2. Generation of HH »rOrganic HH Waste at » Organic HH and HHL at
Waste 7'y
Source Source
503.36 ton/day 72.02 ton/day 100.80 ton/day
2.3 HH Waste Discharge
> for Handling
356.37 ton/day
1. Generation of HH and 2.4 Unmanaged HH
HHL Waste ] = \Vaste
704.03 ton/day 35.34 ton/day
A 4
3.1 Reduction of 5.1 Reduction of
p— >
Inorganic HHL Waste at [_] 5. HH and HHL Waste "|Inorganic HH and HHL

Handling (Collection)

Source Waste after Collection
57.96 ton/day 442.80 ton/day 3.07 ton/day
s
. 3.2 Reduction of 5.2 Reduction of
= 3. Generation of HHL- »| Organic HHL Waste at j=p| Organic HH and HHL
Waste N
Source after Collection
200.67 ton/day 28.78 ton/day 38.96 ton/day
3.3 HHL Waste 5.3 FNA Isposar of
. . Waste at 3 Official
l—{Discharge for Handling N
86.43 ton/day 51.28 ton/day
5.4 Final Disposal of
2019 — \?;\.Iislizmanaged HH Waste at other than 3
Official TPAs
Population in 2019: 1,408,064 27.50 ton/day 349.49 ton/day

Figure 2-10 Current Waste Flow of Lamongan Regency
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2.1 Reduction of
= Inorganic HH Waste at >
Source

4.1 Reduction of Inorganic
HH and HHL Waste at
Source

4. Reduction of HH and
HHL Waste at Source

v

40.11 ton/day 98.76 ton/day 200.77 ton/day

2. Generation of HH
P Waste >

509.40 ton/day

2.2 Reduction of Organic
HH Waste at Source

72.88 ton/day

4.2 Reduction of Organic
HH and HHL at Source

102.01 ton/day

A 4

2.3 HH Waste Discharge
> for Handling

360.65 ton/day

1. Generation of HH and
HHL Waste

712.48 ton/day

2.4 Unmanaged HH
=P \Vaste

35.79 ton/day

A 4

3.1 Reduction of
Inorganic HHL Waste at _|
Source

_|5.1 Reduction of
”|Inorganic HH and HHL
Waste after Collectio

3.11 ton/day

5. HH and HHL Waste
Handling (Collection)

58.66 ton/day 448.11 ton/day

r 3

5.2 Reduction of
l=p{ Organic HH and HHL
after Collection

39.43 ton/day

3. Generation of HHL
Waste

203.08 ton/day

3.2 Reduction of Organic
HHL Waste at Source

29.13 ton/day

A\ 4

[5-3 Finar Disposaror |
Waste at 3 Official
=P TPA

3.3 HHL Waste Discharge
—p for Handling

87.47 ton/day

51.90 ton/day

5.3 Final Disposal of

Y Waste at TPA other

than 3 Official TPAs
353.68 ton/day

3.4 Unmanaged HH
Waste

Case 1

Population in 2025: 1,424,960 27.83 ton/day

Figure 2-11 Waste Flow of Lamongan Regency (Case 1)

1. Generation of HH and
HHL Waste

712.48 ton/day

—

2.1 Reduction of
Inorganic HH Waste at
Source

75.17 ton/day

4.1 Reduction of Inorganic
$HH and HHL Waste at

Source
105.14 ton/day

4. Reduction of HH and
HHL Waste at Source

213.74 ton/day

2. Generation of HH
Waste

509.40 ton/day

2.2 Reduction of Organic

HH Waste at Source
77.65 ton/day

4.2 Reduction of Organic

A 4

HH and HHL at Source
108.60 ton/day

—>

2.3 HH Waste Discharge
for Handling

356.58 ton/day

)

2.4 Unmanaged HH
Waste

0.00 ton/day

A 4

—p| 3-1 Reduction of

Inorganic HHL Waste at
Source
29.97 ton/day

5. HH and HHL Waste
Handling (Collection)

498.73 ton/day

5.1 Reduction of Inorganic
HH and HHL Waste after
Collection

3.46 ton/day

v

3. Generation of HHL
Waste

203.08 ton/day

A\ 4

3.2 Reduction of Organic
HHL Waste at Source

30.95 ton/day

N

Case 2

Population in 2025: 1,424,960

Figure 2-12 Waste Flow of Lamongan Regency (Case 2)

—

3.3 HHL Waste Discharge

for Handling
142.15 ton/day

3.4 Unmanaged HH
Waste

0.00 ton/day

—>

5.2 Reduction of Organic
HH and HHL after
Collection

43.88 ton/day

—>

5.3 Final Disposal of
Waste at 3 Official TPAs

57.76 ton/day

5.3 Final Disposal of
Waste at TPA other than
3 Official TPAs

393.63 ton/day
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2.1 Reduction of Inorganic | 41 Redluctlon of 4. Reduction of HH and
— » Inorganic HH and HHL
HH Waste at Source A »|HHL Waste at Source
Waste at Source
34.77 ton/day 45.87 ton/day 129.00 ton/day
2. Generation of HH 2.2 Reduction of Organic _|4.2 Reduction of Organic
| Waste "|HH Waste at Source A |HH and HHL at Source
678.06 ton/day 63.02 ton/day 83.13 ton/day
2.3 HH Waste Discharge
for Handlin
— ing
334.68 ton/day
1. Generation of HH and 2.4 Unmanaged HH
HHL Waste — 1 \\Vaste
1234.79 ton/day 245.58 ton/day
4
P 3.1 Reduction of Inorganic 5. HH and HHL Waste a}5.1 Treated HH and HHL
HHL Waste at Source  mumd Handling (Collection) "|waste at TPST
11.09 ton/day 647.15 ton/day 335.57 ton/day
4
3. Generation of HHL 3.2 Reduction of Organic f”i :ﬁgﬁ:ﬁnv\?;g;g:tmc
= Waste »{HHL Waste at Source malN
556.73 ton/day 20.11 ton/day 24.93 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of
fpp| for Handling e L Waste at TPA Jabon
HH Waste: Household Waste 312.47 ton/day 384.23 ton/day
HHL Waste: Household-like Waste
3.4 Unmanaged HH 5.4 Residues from TPST
2019 Waste == included in Flow 5.3
2,173,272 (Population in 2019) 213.06 ton/day -97.58 ton/day
Figure 2-13 Current Waste Flow of Sidoarjo Regency
N 2.1 Reduction of Inorganic _ ;4_”1 R:glﬁ:inv\(/)f Ir:orgtanlc 4. Reduction of HH and
HH Waste at Source A g a aste a $»|HHL Waste at Source
Source
38.04 ton/day 50.18 ton/day 141.12 ton/day
. 2.2 Reduction of Organic 4.2 Reduction of Organic
> 2. Generation of HH Waste PIHH Waste at Source y ‘: HH and HHL at Source
741.77 ton/day 68.95 ton/day 90.94 ton/day
2.3 HH Waste Discharge
for Handli
for Handling
366.13 ton/day
1. Generation of HH and
HHL Waste _— > 2.4 Unmanaged HH Waste
1350.81 ton/day 268.65 ton/day
A 4
1 3.1 Reduction of Inorganic 5. HH and HHL Waste al5.1 Treated HH and HHL
HHL Waste at Source e Handling (Collection) " |Waste at TPST
12.14 ton/day 707.96 ton/day 367.10 ton/day
4
3. Generation of HHL 3.2 Reduction of Organic I5-|§ :r?guﬁgt S\f/;)srtia:tlc
=» Waste »HHL Waste at Source = TPA
609.04 ton/day 22.00 ton/day 27.27 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of
| for Handling L Waste at TPA Jabon
HH Waste: Household Waste 341.83 ton/day 420.33 ton/day
HHL Waste: Household-like Waste
5.4 Residues from TPST
Case 1 b=p( 3.4 Unmanaged HH Waste L |included in Flow 5.3
2,377,474 (Population in 2025) 233.08 ton/day -106.75 ton/day

Figure 2-14 Waste Flow of Sidoarjo Regency (Case 1)
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2.1 Reduction of Inorganic _ 441 Red_uctlon of 4. Reduction of HH and
— i Inorganic HH and HHL
HH Waste at Source A »|HHL Waste at Source
Waste at Source
109.24 ton/day 144.10 ton/day 405.24 ton/day
2. Generation of HH 2.2 Reduction of Organic 4.2 Reduction of Organic
P Waste PIHH Waste at Source y ‘: HH and HHL at Source
741.77 ton/day 34.86 ton/day 261.15 ton/day

2.3 HH Waste Discharge
for Handling

597.67 ton/day

1. Generation of HH and 2.4 Unmanaged HH
HHL Waste - Pt \\Vaste
1350.81 ton/day 0.00 ton/day
\ 4
i 3.1 Reduction of Inorganic 5. HH and HHL Waste a} 5.1 Treated HH and HHL
HHL Waste at Source  mpumml Handling (Collection) " |waste at TPST
34.86 ton/day 945.57 ton/day 490.31 ton/day
A
3. Generation of HHL 3.2 Reduction of Organic 5.2 Reduction of
=P \Vaste P HHL Waste at Source Recovered HH and HHL
Waste at TPA
609.04 ton/day 226.28 ton/day 36.42 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of
j—p| for Handling N Waste at TPA Jabon
HH Waste: Household Waste 347.90 ton/day 561.41 ton/day
HHL Waste: Household-like Waste
3.4 Unmanaged HH 5.4 Residues from TPST
Case 2 Waste == included in Flow 5.3
2,377,474 (Population in 2025) 0.00 ton/day -142.58 ton/day

Figure 2-15 Waste Flow of Sidoarjo Regency (Case 2)

. . 4.1 Reduction of Inorganic N
> 2.1 Reduction of Inorganic o HH and HHL Waste at 4. Reduction of HH and HHL
HH Waste at Source \ »|Waste
Source
4.64 ton/day 12.91 ton/day 17.45 ton/day
2. Generation of HH 2.2 Reduction of Organic HH 4.2 Reduction of Organic HH
P Waste PWaste at Source ry and HHL at Source
403.46 ton/day 1.19 ton/day 4.54 ton/day

2.3 HH Waste Discharge for

Handlin
_— 9
312.04 ton/day
1. Generation of HH and
HHL Waste — N 2.4 Unmanaged HH Waste
570.29 ton/day 85.59 ton/day
A 4
(3.1 Reduction of Inorganic 5. HH and HHL Waste 5.1 Reduction of Inorganic HH
HHL Waste at Source e Handling (Collection) " |land HHL Waste at TPA
8.27 ton/day 410.46 ton/day 10.64 ton/day
Y
3. Generation of HHL 3.2 Reduction of Organic 5.2 Reduction of Organic HH
=» Waste P»HHL Waste at Source [=»1and HHL Waste at TPA
166.83 ton/day 3.35 ton/day 8.00 ton/day
3.3 HHL Waste Discharge for 5.3 Final Disposal of HH and
jpp! Handling N HHL Waste at TPA Ngipik
HH Waste: Household Waste 98.43 ton/day 128.60 ton/day
HHL Waste: Household-like Waste
5.3 Final Disposal of HH and
2019 =P 3.4 Unmanaged HH Waste Ly |HHL Waste at TPA other than
Ngipik
Population in 2019: 1,350,658 56.79 ton/day 263.22 ton/day

Figure 2-16 Current Waste Flow of Gresik Regency
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1. Generation of HH and

HHL Waste T

608.18 ton/day

2.1 Reduction of Inorganic
HH Waste at Source

4.95 ton/day

_|4.1 Reduction of Inorganic HH

"|and HHL Waste at Source

13.77 ton/day

4. Reduction of HH and HHL

»| Waste

18.69 ton/day

2. Generation of HH Waste

430.27 ton/day

2.2 Reduction of Organic HH

Waste at Source
1.27 ton/day

4.2 Reduction of Organic HH

Pand HHL at Source

4.93 ton/day

2.3 HH Waste Discharge for
Handling

332.77 ton/day

2.4 Unmanaged HH Waste

91.28 ton/day

\ 4

' 3.1 Reduction of Inorganic

HHL Waste at Source
8.82 ton/day

5. HH and HHL Waste
Handling (Collection)

437.65 ton/day

__|5.1 Reduction of Inorganic HH
" land HHL Waste at TPA

11.35 ton/day

N

3. Generation of HHL Waste

177.92 ton/day

3.2 Reduction of Organic

% HHL Waste at Source
3.66 ton/day

Case 1

Population in 2025: 1,440,407

1. Generation of HH and
HHL Waste

608.18 ton/day

3.3 HHL Waste Discharge

= for Handling

104.87 ton/day

4

1 3.4 Unmanaged HH Waste

60.56 ton/day

Figure 2-17 Waste Flow of Gresik Regency (Case 1)

.

5.2 Reduction of Organic HH
and HHL Waste at TPA

8.53 ton/day

—>

5.3 Final Disposal of HH and
HHL Waste at TPA Ngipik

137.15 ton/day

5.3 Final Disposal of HH and
HHL Waste at other thanTPA
Ngipik

280.63 ton/day

2.1 Reduction of Inorganic

4.1 Reduction of Inorganic

HH Waste at Source

95.05 ton/day

HH and HHL Waste at

Source
134.35 ton/day

v

4. Reduction of HH and HHL
Waste

182.45 ton/day

2. Generation of HH

2.2 Reduction of Organic HH

Waste

430.27 ton/day

A

Waste at Source
34.03 ton/day

A 4

4.2 Reduction of Organic HH
and HHL at Source

48.10 ton/day

2.3 HH Waste Discharge for

Handling
301.19 ton/day

2.4 Unmanaged HH Waste

0.00 ton/day

A 4

3.1 Reduction of Inorganic
HHL Waste at Source

39.30 ton/day

5. HH and HHL Waste
Handling (Collection)

425.73 ton/day

\ 4

5.1 Reduction of Inorganic
HH and HHL Waste at TPA

11.04 ton/day

3. Generation of HHL

Waste

177.92 ton/day

v

3.2 Reduction of Organic
HHL Waste at Source

14.07 ton/day

Case 2

Population in 2025: 1,440,407

—>

3.3 HHL Waste Discharge for

-~

Handling
124.55 ton/day

—

3.4 Unmanaged HH Waste

0.00 ton/day

Figure 2-18 Waste Flow of Gresik Regency (Case 2)

—>

5.2 Reduction of Organic HH
and HHL Waste at TPA

8.30 ton/day

5.3 Final Disposal of HH and
HHL Waste at TPA Ngipik

133.41 ton/day

5.3 Final Disposal of HH and
HHL Waste at other thanTPA
Ngipik

272.98 ton/day
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B.6 Identification of Problems and Countermeasures

B.6.1. Identification of Problems

The Indonesian government have been pushing the realization of a program called 100-0-100, which
refers namely to 100% universal access to drinking water, the eradication of slum areas to 0%, and 100%
access to adequate sanitation, the last of which also addresses the issue of waste management.

The waste management policy was more clearly stipulated in Presidential Decree No.97 of 2017 on
National Policy and Strategy on Handling of Household Waste and the Household-Like Waste, or the
so-called “Jakstranas” (the final “nas” of which means “country”). This stipulates that the waste
reduction target is 30% and the waste handling target is 70%, both of which are to be achieved by all
municipalities by 2025. From the definition and usage of waste management terms in Waste
Management Law, No.18 of 2008, it can be interpreted that the Jakstranas requires, firstly, that waste
generation sources such as households and communities manage 30% of waste by limiting waste
generation, reusing and/or recycling waste, and secondly, that the local government collect and handle
remaining waste.

Accordingly, “Jakstrada” (the final “da” of which means “region”), which are the waste management
policy documents prepared by individual municipalities nationwide, commonly stipulate 30% reduction
and 70% handling as target figures. How to achieve these targets is the top priority issue for all
municipalities and for the municipalities in Gerbangkertosusila, without exception.

When it comes to regional waste management, a particular concern should be how the regional scheme
can contribute to the achievement of the 70% handling target, rather than the achievement of the 30%
reduction target, as waste reduction is supposed to take place in the vicinity of waste generation sources
involving households and communities.

The following table shows the waste handling rate stated in the Jakstrada achievement report of each
municipality and that calculated by the short-term expert team during the waste flow analysis. The two
figures are fairly close in some municipalities, but not in others. Also, the figures do not necessarily
express the status of waste handling as they are averaged for the whole municipality, not taking account
of localized conditions.

Table 2-9 Waste Handling Rate in Waste Flow Estimates and Jakstrada Achievement Report

Municipality Mojokerto Regency Mojokerto City Bangkalan Regency
Waste Jakstrada Waste Jakstrada Waste Jakstrada
Source Flow Achievement Flow Achievement Flow Achievement
Estimates Report Estimates Report Estimates Report
Handling 53 423 79.4 71.4 39.0 18.65
Rate
Municipality Lamongan Regency Gresik Regency Sidoarjo Regency
Waste Jakstrada Waste Jakstrada Waste Jakstrada
Source Flow Achievement Flow Achievement Flow Achievement
Estimates Report Estimates Report Estimates Report
Handli
andiing 62.9 73.05 72.0 52.77 52.41 54.16
Rate

In order to further understand waste handling status, the short-term expert team focused on the location
of TPS (temporary waste storage place), which is the very starting point of governmental waste handling.

The following is the area map with the location of TPS. As this clearly shows, the location of TPS
corresponds well with the urbanized area. This implies that the TPS are located in order to serve as many
people as possible for efficient waste collection. In other words, however, population in rural areas need
to travel far to reach the nearest TPS, even though one of the requirements of TPS is good accessibility
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according to Governmental Regulation No.81 of 2012 on Management of Household Solid Waste and
Household-Like Solid Waste.
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Figure 2-19 TPS Location Map

Furthermore, this uneven distribution of TPS can lead to uneven waste collection rates. The short-term
expert team examined this point by utilizing the data obtained from the public opinion survey (POS).

In the POS, the questionnaire asked people if they use TPS for the management of waste that is not
recycled or reused. The locations of respondents’ houses were also recorded. Based on this information,
the relation between the usage of TPS and the distance from houses to the nearest TPS was analyzed as
shown in Table 2-10.

Table 2-10 TPS Usage Rate and Distance from TPS

Distance from TPS 0-1km 1-2km 2-3km
Gresik 88.6 % 45.5 % 57.1 %
Sidoarjo 90.1 % 80.9 % 63.2 %
Distance from TPS 0-1km 1-2km 2-5km
Mojokerto City* 91.7 % - -
Mojokerto Regency 221 % 38.3 % 179 %
Lamongan 74.7 % 62.3 % 37.9 %
Bangkalan 322 % 77 % 0.0 %
*In Mojokerto City, TPS are located fairly densely, and there were no POS respondents who live more than 1km
away from TPS.

Since the municipal authorities collect waste which is temporally placed at the TPS, the TPS usage rate
can be regarded as the waste handling rate or, in other words, the waste collection rate. By applying this
rate to all of the TPS in the six municipalities shown in Figure 2-19, the population that has waste
collection service and the waste handling rate (= waste collection rate) can be estimated as shown below.
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Table 2-11 Population with Waste Collection Service and Waste Collection Rate of Each

Municipality
. . Waste Handling Rate
Population in 2019 | Fopulation with Waste |y -0 collection
Collection Service Rate)
Mojokerto City 143,377 124,087 86.5%
Mojokerto Regency 1,136,259 207,485 18.3%
Lamongan 1,404,679 315,496 22.5%
Gresik 1,335,698 617,267 46.2%
Sidoarjo 2,140,100 1,689,126 78.9%
Bangkalan 1,071,199 38,266 3.6%

The waste collection rate can be also calculated for individual Kecamatan (districts) and will be used in
Section B.7.

Legend

[ Kecamatan Boundary
TPS user rate of Desa/Kelurahan
0-10%
10-20%
20-30%
30-40 %
| 40-50%
N 50-60%
B c0-70%
Bl 70-80%
B 20-90%
Il o0-100%
10 20 30 40 50 km
N T ]

© OpenStreetMap contributors
Figure 2-20 Waste Handling (Collection) Rate of Each Kecamatan

For the achievement of 70% of the handling rate, waste management service in the light-colored
Kecamatan in the figure above must be improved.

Together with the results of the analysis of remaining service lifetimes of the existing final disposal sites

(Section B.3.1), the major issues to be addressed in the Project Area are twofold.

e  Waste handling improvement in Kecamatan with low waste collection rates.

e Secured waste disposal capacity for Mojokerto City.
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B.6.2.

Considering the issues to be tackled as mentioned above and the location of the planned final disposal
sites as candidates for regional use, countermeasures are proposed to develop regional SWM systems to
serve for areas with low waste handling rates and areas where final disposal sites are close to full
capacity.

Proposal of Countermeasures

When regional SWM systems are planned with the assumption that regional waste management facilities
will be located at the candidate sites, waste handling improvement can be anticipated in some of the
areas with low waste handling rates. The effect of regional SWM management development can be
summarized as shown in the table below, taking 20 km as an empirical criterion for distance for waste
transportation without excessive financial cost. >

Table 2-12 Proposed Regional SWM Systems and Their Effects

North System Central System South System

development

the landfill
» Waste handling
improvement in:

site for Mojokerto City
» Waste handling
improvement in:

Candidate Dadapan Dawarblandong Kutorejo

location for

regional

facility

Effects of | « Sanitary operation at » Secured final disposal | * Secured final disposal

site for Mojokerto City
» Waste handling
improvement in:

- Northern - Northern Mojokerto - Mojokerto Regency
Lamongan Regency - Western Sidoarjo
- Northern Gresik - Western Sidoarjo - Southern Gresik
- Southern
Lamongan

- Western and
Southern Gresik

In order to make the countermeasures more effective, supportive facilities are also proposed so that the
regional SWM systems can cover more population in a wider area. Specifically, the following supportive
facilities are proposed for each system.

e Transfer station in a Kecamatan in North Gresik for the North System
e  Waste to Energy (WtE) facility in the current TPA Randegan for the Central System
e  WtE Facility in the current TPA Randegan for the South System

Overall, there are six options for regional SWM systems.

5 A distance about 15-20 km can be considered as a condition to introduce a transfer station. This implies that
transportation up to 20km generally will be one indication not to pose an excessive financial burden on the
authority. References include: “Waste Handbook™, Japan Society of Waste Management Experts (in Japanese),
1997, “SOLID WASTES, Engineering Principles and Management Issues, McGRAW-HILL Book Company”,
and “JICA's activities for the promotion of 3Rs in developing countries and Japan's experiences in the promotion
of 3Rs”, JICA, 2007.
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Table 2-13 Proposed Options of Regional SWM Systems

North System

Central System

South System

Option 1: TPA-based
Regional System

N-1
+ TPA in Dadapan

C-1
+ TPAIn
Dawarblandong

S-1
*  TPAin Kutorejo

Option 2: Enhanced
Regional System
employing Transfer
Station or WiE

N-2
* TS in North
Gresik

+ TPA in Dadapan

C-2

+  WIiE in Randegan

+ TPAIn
Dawarblandong

S-2
*  WIiE in Randegan
* TPAin Kutorejo

Host municipality

Lamongan Regency

Mojokerto Regency

Mojokerto Regency

Possible Users

Gresik Regency

Mojokerto City
Gresik Regency
Lamongan Regency

Sidoarjo Regency

Mojokerto City
Gresik Regency
Lamongan Regency
Sidoarjo Regency

B.7 Defining the Area for the Regional SWM M/P

Based on the proposed countermeasures, the area for the regional SWM is proposed according to the
following criteria.

e  Area coverage is considered on a Kecamatan basis.
o Kecamatan satisfying the following conditions will be covered.

- Located within 20 km from the new facility.

- Closer to the new facility than to the existing facility (except for Kecamatan in Mojokerto
City, whose TPA Randegan is close to full capacity and has a short remaining service
lifetime).

From the next page through page 37, area definition and other analysis results are presented in the order
of North System, Central System and South System. For each system, two figures are first presented to
show the defined area for two options, followed by a table to show the waste volume to be transported
to each regional facility. This was calculated based on the current status of waste management by
multiplying (i) population, (ii) waste collection rate (percentage, Figure 2-20) and (iii) waste disposal
rate (g/person/day, waste disposal amount divided by population with waste collection service (Table
2-11)).

Further, in order to grasp an approximate idea of financial savings from the regional SWM systems,
calculations were made of the product of waste volume (in tonnage) and distance (in kilometers) at
present and in the event of the regional SWM systems being implemented, and the savings in terms of
ton-kilo are presented. In this calculation, a factor of 1/10 was used for waste transportation from WtE
to TPA and a factor of 1/3 for waste transportation from a transfer station to TPA.

It has to be noted that the area coverage of regional systems shown from Figure 2-21 to Figure 2-26 is
the area set by the abovementioned criteria, but the actual waste collection is not necessarily carried out
by the Kecamatan basis. Three regional systems do not change, but the area covered by each of them
will be finally determined after the further studies during the next phase of the Project regarding the
distribution of TPS, from which waste collection starts, local traffic conditions, waste collection amount,
and other conditions.
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(1) North System
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Figure 2-21 Area for Option 1 of North System (N-1)
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Figure 2-22 Area for Option 2 of North System (N-2)
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(2) Central System
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Figure 2-24 Area for Option 2 of Central System (C-2)
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Figure 2-26 Area for Option 2 of South System (S-2)
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Technical Cooperation Project on Regional Solid Waste Management
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Kokusai Kogyo Co., Ltd.
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The travel savings in terms of ton-km is summarized in Table 2-20. This analysis shows that the savings
for Mojokerto City are negative. This is because the city would have to transport over a much longer
distance than at present. Therefore, for Mojokerto City, the regional SWM is not a matter of financial
merit but rather for sustainably secured final disposal.

The following is to be noted even for the municipalities that can expect savings.

*  This analysis only considers waste amount and transport distance. The expression of ton-km is
merely one form for indicating cost, and the actual transportation cost is influenced by other factors
such as the type and volume of vehicles, road conditions and labor cost. In an actual project, the
cost for various project components such as initial investment and facility operation must be
considered. This will be done in the next phase of the Project.

*  The calculation of ton-km savings is based on the current waste management assuming that waste
which is currently collected and transported to the existing TPA will be hauled at the regional
facility. The waste collection rate in the area to be covered by the regional system is not sufficiently
high and waste collection service needs to be strengthened by additional financial arrangement,
which is not yet included in the current analysis and needs further studies in the next phase, in order
to achieve the 70% handling target of Jakstrada.

Table 2-20 Summary of Travel Savings in Terms of Ton-Km

Ton-Kmat | Ton-Km Savings ; ; ;
Present Savings Rate Savings Rate in Detail
TPA-based Regional System
North-1 386.4 14.8 3.8% ?;\qi(%;s for Lamongan is zero; for Gresik only,
Central-1 1,614.3 -533.2 -33.0% | -500% for Mojokerto City and 22.9% for others.
South-1 2,965.1 -38.6 -1.3% | -400% for Mojokerto City and 23.4% for others.
“Enhanced Regional System” employing Transfer Station or WtE
North-2 5326 40.6 7.6% 182\?9/?5 for Lamongan is zero; for Gresik only,
Central-2 3,177.9 846.6 26.6% | -66.7% for Mojokerto City and 32.7% for others.
South-2 3,096.6 948.7 30.6% | -50% for Mojokerto City and 35.4% for others.
B.8 Seminar for the Government Officials for MOU Preparation

All Project activities, including the series of field surveys described in Section B.2, the analysis of
problems and the proposal for regional SWM systems were carried out in a transparent manner through
mutual discussion, so that the process of the Project could be clearly understood by the counterparts.
After it became impossible for the short-term experts to visit Indonesia, all of the remaining activities
of Output 1 had to be done remotely and online meeting was the only method of collaboration. A training
program, which was planned to be done in a selected province other than East Java Province with
regional SWM experience, also had to be done on an online basis.

A web-based seminar, or webinar, was therefore organized in December 2020 for the counterpart of
East Java Province and municipalities in the Project Area.

The purposes of the webinar were:

1. To share the general concept of Regional Waste Management among the officials of East Java
Province, cities/regencies in Gerbangkertosusila and other agencies related to the Project.

2. To understand the lesson learned from implemented practices.

3. To encourage the municipalities in GKS to consider the participation in the next phase of the Project.
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There were speakers from the PUPR, the Ministry of Home Affairs, West Jawa Province and South
Kalimantan Province, and they presented the institutional and financial aspects of regional SWM
development and actual operations of regional facilities.

Further details of the webinar are described in Annex 3.

B.9 Starting Process to Signing MOU between Provincial Government and the Local

Governments in the Area Defined by B.7

The counterparts of the East Java Province and the short-term experts continuously discussed what the
Minutes of Understanding (MOU) needed to include and what procedure should be taken for its
issuance. It was mutually recognized that a document needed is the document for ensuring the
willingness or the intention of the municipalities to take part in next activities of the Project to be carried
out following the activities of Output 1 and that it is not the same with the KSB or PKS, which are
required documents for “the implementation™ of regional cooperation. From this recognition, it was
considered that the document was not necessarily something to be signed by all the municipalities
concerned, but could be an individual document issued by each municipality.

Accordingly, the Provincial Secretariat Office prepared letters to the six municipalities and they were
sent by 10 December 2020 to ask about their intention to take part of Phase 2 of the Project. In parallel,
the provincial counterpart worked closely with the local officers to encourage decision-making in regard
to whether they would participate in Phase 2 and with which regional system(s) they intended to proceed.

The intentions that the municipalities expressed to the province are as follows as of today.

Table 2-21 Intentions of Municipalities Regarding Phase 2

Municipalities EMeans .Of Intention Regarding Phase 2
Xpression
Bangkalan Oral Does not intend to work with the three regional systems
Regency communication proposed but wishes to receive assistance for the
improvement of local waste management improvement.
Sidoarjo Oral Intends to work with the Central System and is ready to
Regency communication cooperate for the project activities. Letter of Intention is
awaiting the signature of the Regent.
Mojokerto By writing Letter | Intends to work with the Central System and is ready to
Regency of Intention cooperate for the project activities.
Mojokerto City | Oral Intends to work with the Central System and is ready to
communication cooperate for the project activities. Letter of Intention is
awaiting the signature of the Municipal Secretary.
Lamongan By writing Letter | Intends to work with the North System and is ready to
Regency of Intention cooperate for the project activities.
Gresik Regency | By writing Letter | Intends to work with the North System and Central System
of Intention and is ready to cooperate for the project activities.
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Chapter 3 Project Achievement

3.1 Project Purpose

The Project purpose is: “Development of regional solid waste management system is attempted in
Surabaya Metropolitan Region according to the Master Plan”.

It is too early to discuss the achievement of the Project purpose, since only activities for Output 1, one
of the four outputs, have been carried out at this time. It is expected that Output 1 promotes the continued
implementation of this Project and the achievement of Outputs 2, 3 and 4.

3.2 Output

Output 1 is: “The current situation on solid waste management in Surabaya Metropolitan Area is
understood”.

This output is considered to be achieved for the following reasons.

* Surveys including the waste amount survey, waste composition survey, time and motion survey,
recycling survey and public opinion survey were carried out and the results were used to draw the
waste flow diagrams for the present and future.

*  Final disposal sites were studied and remaining service lifetime was analysed.

*  Based on the problem identification and proposed countermeasures, the areas of the three regional
SWM systems (North, Central and South) areas were defined.

*  There were five municipalities that showed an intention to work for the North System and the
Central System in the next phase of the Project.

North System: Lamongan Regency and Gresik Regency have sent the Letters of Intention to the
East Java Province.

Central System: Mojokerto Regency and Gresik Regency have sent the Letters of Intention to the
East Java Province. Sidoarjo Regency and Mojokerto City orally expressed its intention.

3.3 Future Prospects

As of the wiring of this report, the short-term expert team is still in the process of scheduling the 2nd
JCC with PUPR. It is expected to reach the agreement on the following points.

*  The Letter of Intention is regarded as an alternative of the MOU, which was a condition set by the
R/D to start the next phase of the Project. Otherwise, we pursue the signing MOU during the next
phase of the Project.

*  The next phase of the Project covers following regional SWM systems.

- North System (for Lamongan Regency and Gresik Regency)
- Central System (for Mojokerto Regency, Gresik Regency, Sidoarjo Regency and Mojokerto
City)

*  Sidoarjo Regency and Mojokerto City are requested to submit the Letter of Intention.

*  Both Indonesian side and Japanese side work closely for the smooth commencement of the next
phase of the Project.
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First Joint Coordination Committee
9:00 — 12:00, 3 October 2019

Swiss Bellinn Juanda Hotel, Surabaya, East Java, Indonesia

1. The first Joint Coordination Committee was held on 3 October 2019 at Swiss Bellinn Juanda
Hotel, Surabaya, Indonesia, with Mr. Dardjat W., Head of Regional Settlement Infrastructure

Agency (hereafter referred to as “Balali”), as a chairperson.

2. The main agenda was the explanation of the work plan prepared by the short-term expert team
dispatched by JICA. Its contents was discussed and clarification was made. Each city/regency
was requested to accept the field surveys by the JICA’s short-term experts, and to facilitate
their survey, it was confirmed that Balai or Department of Public Housing; Residential Area

and Human Settlements, East Java Province, would send a letter to each city/regency.

3. To further facilitate the project activities, a temporal contact person of each city/regency was

nominated during the committee.

4. Details of the discussion is as attached in the appendix.

5. All agreed that once the letter was sent to each city/regency from Balai or Department of Public
Housing; Residential Area and Human Settlements, East Java Province, the person nominated

as the temporal contact person would be contacted to further determine the schedules of

activities described in the work plan.

Appendix. Details of Discussion

Annex 1-2
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MINUTES OF MEETING
OF
THE JOINT COORDINATING COMMITTEE
FOR
TECHNICAL COOPERATION FOR
DEVELOPMENT PLANNING PROJECT ON
REGIONAL SOLID WASTE MANAGEMENT
IN GERBANGKERTOSUSILA AREA

IN THE REPUBLIC OF INDONESIA
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Second Joint Coordinating Committee

X: XX — X:XX, XX March 2021

(Online Meeting)

The Second Joint Coordinating Committee was held online from x:xx to x:xx on XX
February 2021 with Mr/Ms. XXXX as a chairperson. The attendees are listed in Appendix.

It was confirmed that referring to the Record of Discussion (R/D), the project consists of:

Phase 1 (Output 1) Current situation survey on solid waste management,

Phase 2 (Output 2) Development of regional solid waste management plan,

Phase 3 (Output 3) Implementation of pre-feasibility study, and
Phase 4 (Output 4) Capacity Development of provincial and local government officials.

The current activities are for Phase 1 of the project. The R/D states that Phase 2 will start
only after MOU is signed by the local governments. Instead of signing the MOU, individual
Letters of Intention (Lol) addressed to East Jawa Province by the local governments in the
project area are regarded as the means to express their intention to participate in the next

phase of the project.

It was agreed that the activities for Output 2, Output 3, and Output 4 will be implemented as

for Phase 2.

The following was confirmed and agreed.

a. Output 1 “Understanding Current SWM Situation” was achieved as the understanding
of current SWM situation had led to the regional solid waste management (SWM)

proposals.

b. The SWM regional systems were proposed assuming that the regional TPA plan would
be utilized by the local government outside Surabaya City. The systems proposed for

further studies in the next phase are as below.

¢ TPA in Dadapan

* TPA in Dawarblandong

North System Central System South System
Option 1: TPA-based N-1 C-1 S-1
Regional System ¢ TPA in Dadapan * TPA in Dawarblandong * TPA in Kutorejo
Option 2: Enhanced N-2 C-2 S-2
Regional System  TS* *  WHtE in Randegan *  WtE in Randegan

* TPA in Kutorejo

Host local government | Lamongan Regency Mojokerto Regency Mojokerto Regency

Possible Users Gresik Regency Mojokerto City Mojokerto City
Gresik Regency Gresik Regency
Lamongan Regency Lamongan Regency
Sidoarjo Regency Sidoarjo Regency

TPA: Final disposal sites, TS: Transfer station, WtE: Waste to Energy
* The location of the TS for the north system is not determined yet.
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c. Instead of signing the MOU mentioned in Paragraph 2, individual Letters of Intention
(Lol) addressed to East Jawa Province by the local governments in the project area were
regarded as the means to express their intention to participate in the next phase of the
project.

d. The Lol were requested by the East Jawa provincial government to the local
governments except for Surabaya City in December 2020. As of today, the province has
received the Lol from XXX local governments.

e. Based on their intention expressed in the Lol, the next phase of the project will cover:
- North system serving for Lamongan and Gresik Regencies, and
- Central system serving for Mojokerto, Gresik and Sidoarjo Regencies.

For the north system, the proposed land may need extension. This shall be further
examined during the next phase. The both Indonesian side and Japanese side will
examine optimum land use in Dawarblandong and Dadapan for the north system and
central system during the next phase.

f.  Sidoarjo Regency, Bangkalan Regency and Mojokerto City are requested to send its Lol
by 5 March 2021.

g.  The short-term expert team will submit a draft of the English final report to the
Indonesian side by 23 February 2021. The comments on the report will be accepted by
5 March 2021.

h. The both Indonesian side and Japanese side shall closely collaborate for the smooth
commencement of the next phase. In particular, the both sides shall agree the following
issues, which are then to be confirmed in the revised R/D.

- Project duration

- Project design matrix

4. The committee was closed with a remark by XXX.

Appendices
- Attendees.
- Lol from Lamongan, Gresik and Mojokerto Regencies.
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Annex 2, Studies on Current Condition of
Solid Waste Management in Gerbankertosusila

Technical Cooperation Project on Regional Solid Waste
Management in Gerbangkertosusila Area

Chapter 1 Waste Amount and Composition Survey

1.1 Outline
111

The objective of this survey was to calculate the generation rate and the physical composition of
household waste in the Grebankertosusila region. The results are further used to investigate the
household waste flow and current waste management practices by integrating other existing data that
are available to the project team.

1.1.2

The survey was conducted in the six municipalities of the region: Mojokerto city, Mojokerto Regency,
Gresik Regency, Lamongan Regency, Sidoarjo Regency, and Bangkalan Regency. The project team, in
cooperation with the C/P, selected 40 households in each of the municipalities (20 in each of the rural
and urban areas).

Objective

Target area and sample households

The table below presents the number of households selected in each of the municipalities.

Table 1-1. Number of households selected for the survey

Municipality Area type Kecamatan Kelurahan | Sample HHs
Rural Burneh Arolf 10

Kab. Bangkalan Tonjung 10
Urban Bangkalan Demangan 20

Subtotal 40

Rural Cerme Semampir 20

Kab. Gresik Urban Kebomas Kembangan 20
Subtotal 40

Rural Deket Dlanggu 20

Kab. Lamongan Urban Lamongan Sukomulyo 20
Subtotal 40

Rural Mojosari Leminggir 20

Kauman 9

Kab. Mojokerto Urban Mojosari Mojosari 7
Sarirejo 4

Subtotal 40

Rural Buduran Banjarsari 20

Kab. Sidoarjo Urban Sidoarjo Magersari 20
Subtotal 40

Urban Magersari Magersari 20

Kota Mojokerto Prajurit Kulon Pulorejo 20
Subtotal 40

Total 240

1.1.3  Survey period

The survey was conducted between 16 Nov and 22 Dec 2019. Actual sampling in a municipality was
conducted for eight days during the survey period. The table below shows the implemented survey
schedule.
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Technical Cooperation Project on Regional Solid Waste Annex 2, Studies on Current Condition of
Management in Gerbangkertosusila Area Solid Waste Management in Gerbankertosusila

Table 1-2. Survey schedule

November, 2019 ‘ December, 2019
4-10 11-17 | 18-24 4-10 25-1 2-8 9-15 16-22 | 23-29

1 |Preparation for the survey “ “ M

Meeting with the C/P (DLHs Kota "ﬁljkﬁto‘ Ban kf'fT Sidoar‘Jo‘

of the municipalities) Kab.Mojokerto Lamongan Gresik

3 |Selection of households H H H
4 Explanation to the
households
5 Implementation of
questionnaire survey
6 |Distribution of sample bags h H
Kab. & Kota Mojokerto Bangkalan & Lamongar Sidoarjo & Gresik
T L e i
Kab. & Kota Mojokerto Bangkalan & Lamongan Sidoarjo & Gresik
T 1

1.2 Applied methodology

No Activities

WACS consists of two parts: Waste Amount Survey (WAS) and Waste Composition Survey (WCS).
The implementation procedures of the surveys were the following.
1.21 The WAS procedures

) Sample preparation

Within this survey, household waste (HHW) was categorized as follows:

HHW 1. Material Recovered from HHW at Households: HHW with a market value, separated at
households, and sold or given to recyclers (private companies, personnel, and waste pickers) or brought
to waste banks.

HHW 2. HHW Recycled at Households: HHW that was reused or recycled at the household. The
category included mostly composted organic waste, combustible waste used as a fuel, and food waste
used for feeding domestic animals.

HHW 3. HHW Discharged for Collection: HHW that was collected by waste collection services
provided by the municipalities and private collectors. The category included HHW discharged to
TPS/TPS-3R and transported to TPA by the household themselves.

HHW 4. Unmanaged HHW: HHW that was not categorized into the above three categories. It
included waste burned or buried by the households or dumped outside without any treatment.

The Survey Team provided the households with three types of plastic bags and requested them to put
HHW 1 and 2 into the first and second bags separately while HHW 3 and 4 into the third bag.

?2) Weighing

HHW 1 and HHW 2 were measured at the premises of the households at the time of sample collection.
When measuring these types of waste, the project staff sorted the sample into the waste types indicated
in “1.2.2(3) Estimating physical composition”, weighed them by each waste type, and recorded the
results in a data record sheet prepared for the survey.

The bags with HHW 3 and 4 were collected for further analysis. With bags coded to identify households,
the collected samples of HHW 3 and 4 were weighed one by one, and the results were recorded on the
data record sheet.

Combined with the number of family members of the households, the generation rates of the household
waste in urban and rural areas were calculated for each target municipality.
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1.2.2 WCS procedures

Waste composition analysis on the waste collected from urban and rural areas was conducted separately.
The survey procedures are the following:

4)) Preparation of samples

Although the survey team was intending to reduce the amount of the sample waste collected for the
survey before the WCS analysis, the team decided to include all the collected samples since the amounts
of the samples were small.

Immediately after putting the waste out of its bags, the WCS analysis was conducted (see below).
) Calculation of specific gravity

The waste was put into a bucket with a capacity of approximately 60 liters and dropped three times from
an elevation of 30 cm to make its volume proper. The volume and weight of the sample waste in the
bucket were measured, and the apparent specific gravity was calculated.

3) Estimating physical composition

After measuring its volume and weight, the sample waste was poured out and sorted manually into
fourteen types: kitchen waste, wood/grass, paper-cardboard, paper-other paper, plastics-hard plastic,
plastics-pet bottles, plastics-soft plastic, metal-aluminum can, metal-other metal, glass bottles,
glass/ceramics/stones, textile, rubber/leather, and others. Each type of the sorted waste was weighed,
and the physical composition was estimated based on the weights.

1.3 Results of the survey

1.3.1  Questionnaire survey

The project team, together with the C/P, visited the selected households and collected the necessary
information about the households and household waste handling using a questionnaire.

According to the responses by the households, more than 65% of the households either segregate
valuables (HHW 1) or re-use/recycle waste. 37% of the households dispose of their waste by themselves.

Table 1-3. Household Waste handling

HHs disposing of
HHs segregating HHs recycling waste by
Municipalities Responded HHs valuables waste themselves (self-
disposal)
Num Share Num Share Num Share Num Share
Kab Rural 20 | 100.0% 11| 55.0% 15| 75.0% 19| 95.0%
Banékalan Urban 20 | 100.0% 13 | 65.0% 15| 75.0% 9| 45.0%
Subtotal 40 | 100.0% 24 | 60.0% 30 | 75.0% 28 | 70.0%
Rural 20 | 100.0% 15| 75.0% 13 | 65.0% 2| 10.0%
Kab. Gresik Urban 20 | 100.0% 9| 45.0% 8| 40.0% 10 | 50.0%
Subtotal 40 | 100.0% 24 | 60.0% 21| 52.5% 12 | 30.0%
Kab Rural 20 | 100.0% 15| 75.0% 16 | 80.0% 2| 10.0%
Lam.ongan Urban 20 | 100.0% 16 | 80.0% 16 | 80.0% 1 5.0%
Subtotal 40 | 100.0% 31| 77.5% 32 | 80.0% 3 7.5%
Kab Rural 20 | 100.0% 18 | 90.0% 19| 95.0% 20 | 100.0%
Mojékerto Urban 20 | 100.0% 8| 40.0% 13 | 65.0% 2| 10.0%
Subtotal 40 | 100.0% 26 | 65.0% 32 | 80.0% 22 | 55.0%
Rural 20 | 100.0% 16 | 80.0% 16 | 80.0% 18 | 90.0%
Kab. Sidoarjo Urban 20 | 100.0% 17 | 85.0% 12 | 60.0% 0 0.0%
Subtotal 40 | 100.0% 33 | 82.5% 28 | 70.0% 18 | 45.0%
Kota Urban 40 | 100.0% 23 | 57.5% 16 | 40.0% 71 17.5%
Mojokerto Subtotal 40 | 100.0% 23 | 57.5% 16 | 40.0% 7| 17.5%
Target area 240 | 100.0% 161 | 67.1% 159 | 66.3% 90 | 37.5%
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0]

Segregation of valuables

Table 1-4 shows the number of households compiled by the types of valuables they segregated.

According to the table, cardboards, pet bottles, paper, and aluminum cans were the most common
valuables in each municipality. The shares of the households segregating these valuables were 50% for
cardboards, 65% for pet bottles, 21% for papers, and 26% for aluminum cans.

The shares of the households that segregate soft plastics, hard plastics, metal (other than aluminum cans),
and glass bottles are small, varying from 2% to 13%.

Table 1-4. Humber of households by types of valuables

Kab. Kab. Gresik Kab. Kab. Kab. Kota
T ” Bangkalan ) Lamongan Mojokerto Sidoarjo Mojokerto | Total
Data va)ﬂj:glgs Rural |Urban | Rural |Urban | Rural |Urban | Rural |Urban | Rural |Urban Urban

20 20 20 20 20 20 20 20 20 20 240

HHs | HHs | HHs | HHs | HHs | HHs | HHs | HHs | HHs | HHs 40 HHs HHs

Cardboard 4 7 13 6 14 16 14 6 11 15 14 120

Paper 2 7 3 8 5 3 5 12 6 51

Number of Pet bottles 11 13 15 8 14 15 18 8 16 16 23 157
umber o :

households |- PIastic 1] 3 1] 9 2] 1| 2 12| 31

segregating | Hard plastic 2 1 3 1 1 6 14
valuables Aluminum

can 5 9 4 1 8 8 8 4 9 4 4 64

Other metals 2 1 2 5 1 7 1 19

Glass bottles 1 1 1 2 5

Cardboard 20.0%)| 35.0%)] 65.0%]| 30.0%| 70.0%|80.0%|70.0%| 30.0%|55.0%| 75.0% 35.0%| 50.0%

Paper 10.0%) 35.0%] 15.0% 40.0%|25.0%)| 15.0%) 25.0%)60.0% 15.0%| 21.3%

Pet bottles 55.0%]65.0%|75.0%|40.0%|70.0%|75.0%|90.0%| 40.0%)| 80.0%)| 80.0% 57.5%| 65.4%

ﬁgjsrz,fglgh: Soft plastic 5.0%| 15.0% 5.0%|45.0%] 10.0%| 5.0%]10.0% 30.0%| 12.9%

segregating | Hard plastic |10.0% 5.0% 15.0%| 5.0%| 5.0%|30.0% 5.8%
valuables Aluminum

can 25.0%|45.0%|20.0%| 5.0%|40.0%|40.0%|40.0%|20.0%|45.0%]|20.0% 10.0%| 26.7%

Other metals [10.0% 5.0% 10.0%25.0% 5.0%35.0% 2.5%| 7.9%

Glass bottles 5.0% 5.0%| 5.0% 10.0% 2.1%

The valuables segregated at the households are sold to waste recyclers mainly through traders, waste
banks, local community.

The table below shows the types of buyers that collect valuables from the respondent households and
sell to waste recyclers. According to the table, the main buyers are local traders and waste banks. “Other”
stands for waste collection workers and poor people residing in the respondents’ areas whom the

respondent households give their valuables for free of charge.

Table 1-5. Buyers by types of valuables

Number of responses
Municipality Buyers Pet Soft Hard | Aluminum | Other | Glass
Cardboard | Paper bottles plastic plastic can metals bottles
Kab. Traders 90.9% | 100.0% 87.5% | 100.0% 50.0% 85.7% 50.0% | 100.0%
Bangkalan Other 9.1% 0.0% 12.5% 0.0% 50.0% 14.3% 50.0% 0.0%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% 100.0% | 100.0% | 100.0%
Traders 94.7% 90.0% 95.7% | 100.0% | 100.0% 100.0% | 100.0%
Kab. Gresik Waste banks 5.3% 10.0% 4.3% 0.0% 0.0% 0.0% 0.0%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% 100.0% | 100.0%
Traders 46.7% 25.0% 44.8% 0.0% 50.0% 0.0%
Kab. Waste banks 43.3% 75.0% 41.4% 0.0% 37.5% | 100.0%
Lamongan Other 10.0% 0.0% 13.8% | 100.0% 12.5% 0.0%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% 100.0% | 100.0%
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Local
community 50% | 00%| 38%| 00%]| 00% 83% | 00% | 500%
Kab. Mojokerto | Traders 82.5% | 813% | 78.8% | 90.9% | 750% 91.7% | 100.0% | 50.0%
Other 125% | 18.8% | 17.3% | 91% | 25.0% 0.0% | 00%| 00%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% |  100.0% | 100.0% | 100.0%
Local
community 38% | 00%| 00%| 00%]| 0.0% 0.0% | 00%| 00%
| Traders 53.8% | 412% | 46.9% | 66.7% | 286% 84.6% | 37.5% | 0.0%
Kab. Sidoarjo  "yy 2ste banks 423% | 58.8% | 406% | 333% | 714% 15.4% | 62.5% | 100.0%
Other 0.0% | 00%| 125% | 00%| 0.0% 0.0% | 00%| 00%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | _ 100.0% | 100.0% | 100.0%
Traders 50.0% | 58.3% | 41.3% | 25.0% 0.0% | 0.0%
Kota Mojokerto | 1/aste banks 28.6% | 25.0% | 23.9% | 41.7% 25.0% | 100.0%
Other 214% | 16.7% | 34.8% | 33.3% 75.0% | 0.0%
Subtotal 100.0% | 100.0% | 100.0% | 100.0% 100.0% | 100.0%

()

According to the responses, kitchen waste and green waste is recycled at households (Table 1-6).
Although the table included “cardboards” and “other waste” (chicken dropping), the number of

Waste recycling at households

responses was one for each of the types; therefore, these types of waste can be ignored.

Table 1-6. Types of waste recycled at households (respondents)

Kab. . Kab. . . . Kota
Bangkalan Kab. Gresik Lamongan Kab. Mojokerto Kab. Sidoarjo Mojokerto | Total
Data Waste type Rural | Urban | Rural | Urban | Rural | Urban | Rural | Urban | Rural | Urban Urban ﬁ:l'o
(20 (20 (20 (20 (20 (20 (20 (20 (20 (20 (40 HHs) s)
HHs) | HHs) | HHs) | HHs) | HHs) | HHs) | HHs) | HHs) | HHs) | HHs)
Kitchen waste 15.0 15.0 14.0 8.0 16.0 16.0 19.0 12.0 16.0 12.0 16.0 | 159.0
Eumbﬁrg Wood and
OUSeNolas | 4rasg 1.0 1.0 1.0 2.0 1.0 100 16
that recycle Cardboard 1 1
waste ardboar
Other waste* 1 1
Kitchen waste | 75.0% | 75.0% | 70.0% | 40.0% | 80.0% | 80.0% | 95.0% | 60.0% | 80.0% | 60.0% 40.0% | 66.3%
Share of
h hold Wood and
thoa‘isrzc‘)’/clz grass 5.0% 5.0% | 5.0% | 10.0% | 5.0% | 50.0% 6.7%
waste Cardboard 5.0% 0.4%
Other waste 5.0% 0.4%

Among the kitchen waste, rice and vegetable waste are commonly recycled at households, regardless of
the municipalities. The rice is usually dried and used as a feed of chicken or sold to others, after drying,
as a raw material of “Karak,” a local snack. Like rice, vegetable waste is also used as a feed of domestic
animals such as cattle and goats. A few households compost vegetable waste. Green waste, mainly

leaves, and grass collected from gardens are usually composted (Table 1-7).

Table 1-7. Methods of household recycling

No | Types of waste recycled 240 HHs | Share
1 | Kitchen waste 159.0 | 66.3%
Make feed for domestic animals 73.0| 30.4%
Reuse for domestic purposes 32.5| 13.5%

Use for compost 16.5| 6.9%
Other (Dry and sell) 37.0| 15.4%

2 | Wood and grass 200 | 8.3%
Reuse for domestic purposes 1.0 0.4%

Use for compost 14.0| 5.8%

Use as fuel (burn instead of fuel) 1.0 0.4%

3 | Cardboard 1.0 0.4%
Reuse for domestic purposes 1.0 0.4%

4 | Other waste 1.0 0.4%
Use for compost 1.0 04%
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3) Self-disposal

As Table 1 shows, 37% of the respondent households dispose of waste by themselves. Most of the
households dispose of waste due to the lack of collection service. Some households do not receive
collection services even though they are residing in an area with collection services. The team assumed
that many of these households were unwilling to pay for the services or located far from the TPSs in
their desa or kelurahan.

Most households burn waste on their premises. Kitchen waste and green waste is put outside and burned
after they are dry. Some incombustible waste is buried. Some households simply dump waste at
dumpsites in their neighborhood (Table 1-8).

Table 1-8. Methods of self-disposal by types of waste

Total Responses by methods of self-disposal
No Waste type (ou:laf ?40 Burn at own Bury at own Discrtﬁ;ge in
S . .

premises premises neighborhood
1 | Kitchen waste 72.0 | 30.0% 66.0 27.5% 6.0 2.5%
2 | Wood and grass 79.0 | 32.9% 75.0 31.3% 1.0 04% | 3.0 1.3%
3 | Cardboard 410 | 17.1% 37.0 15.4% 4.0 1.7%
4 | Other paper 66.0 | 27.5% 61.0 25.4% 5.0 21%
5 | Pet bottles 35.0 | 14.6% 31.0 12.9% 4.0 1.7%
6 | Soft plastic 71.0 | 29.6% 67.0 27.9% 4.0 1.7%
7 | Hard plastic 45.0 | 18.8% 43.0 17.9% 2.0 0.8%
8 | Glass bottles 14.0 5.8% 13.0 5.4% 1.0 0.4%
9 | Textiles 53.0 | 22.1% 49.0 20.4% 4.0 1.7%
10 | Rubber and leather 37.0 | 15.4% 35.5 14.8% 0.5 02% | 1.0 0.4%
11 | Slass, ceramics and 27.0 | 11.3% | 11.0 46% | 150| 63%| 1.0| 0.4%
12 | Others 60.0 | 25.0% 54.5 22.7% 1.5 0.6% | 4.0 1.7%

1.3.2 Waste amount and composition survey

) Waste generation rate

Waste generation rate was estimated for each of the four categories of household waste defined in
“1.2.1(1) Sample preparation”: Valuables segregated and sold out by households (HHW1), Waste
recycled at households (HHW?2), Waste discharged for collection (HHW3) and Waste disposed of by
households themselves (HHW4).

The table below presents the generation rates for the waste categories in both urban and rural areas in
the target municipalities.

Table 1-9. Waste generation rate in the target municipalities

Municipalit Area HHW1 HHW2 HHW3 HHW4 Total
pality (g/psn/day) | (g/psn/day) | (g/psn/day) | (g/psn/day) | (g/psn/day)
Rural 0 45 0 280 325
Kab. Mojokerto Urban 1 2 334 9 346
Subtotal 1 24 162 149 336
Kota Mojokerto Urban 3 7 321 24 355
Subtotal 3 7 321 24 355
Rural 13 9 19 216 257
Kab. Bangkalan Urban 8 1 339 50 397
Subtotal 1 5 154 146 316
Rural 26 57 241 29 354
Kab. Lamongan Urban 37 27 303 9 376
Subtotal 32 42 273 19 366
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Rural 3 5 29 220 257

Kab. Sidoarjo Urban 31 54 286 0 370
Subtotal 16 29 154 113 312

Rural 4 2 217 14 237

Kab. Gresik Urban 3 0 242 102 347
Subtotal 3 1 229 55 288

As Kota Mojokerto does not have rural areas, all kelurahans in the municipality are
According to the WACS results, waste generation rates estimated for the rural areas are usually smaller
than those for the urban areas. There are no collection services (TPSs) in the rural areas selected in
Kabupaten Mojokerto, Kabupaten Bangkalan, and Kabupaten Sidoarjo, HHW4 in the rural areas
occupies more than 84% in the total generation rate of household waste. As for Gresik, HHW4 in the
rural areas accounted for 6% of the generation rate of household waste since most of the selected rural
households received collection services. In contrast, with the TPSs located far, many urban households
did not receive collection service. Some of the urban households did not want to pay and rejected
collection services (based on the interviews with the households). Therefore, HHW4, in the urban area,
occupied a significant share in the generation rate of household waste (around 30%).

Table 1-10. Share of HHW1 to 4 in the generation rate of household waste

urban areas.

Municipality Area HHW1 HHW2 HHW3 HHW4 Total

Rural 0.00% 13.85% 0.00% 86.15% 100.00%

Kab. Mojokerto Urban 0.29% 0.58% 96.53% 2.60% 100.00%
Subtotal 0.30% 7.14% 48.21% 44.35% 100.00%

Kota Mojokerto Urban 0.85% 1.97% 90.42% 6.76% 100.00%
Subtotal 0.85% 1.97% 90.42% 6.76% 100.00%

Rural 5.06% 3.50% 7.39% 84.05% 100.00%

Kab. Bangkalan Urban 2.02% 0.25% 85.39% 12.59% 100.00%
Subtotal 3.48% 1.58% 48.73% 46.20% 100.00%

Rural 7.34% 16.10% 68.08% 8.19% 100.00%

Kab. Lamongan Urban 9.84% 7.18% 80.59% 2.39% 100.00%
Subtotal 8.74% 11.48% 74.59% 5.19% 100.00%

Rural 1.17% 1.95% 11.28% 85.60% 100.00%

Kab. Sidoarjo Urban 8.38% 14.59% 77.30% 0.00% 100.00%
Subtotal 5.13% 9.29% 49.36% 36.22% 100.00%

Rural 1.69% 0.84% 91.56% 5.91% 100.00%

Kab. Gresik Urban 0.86% 0.00% 69.74% 29.39% 100.00%
Subtotal 1.04% 0.35% 79.51% 19.10% 100.00%

?2) Physical composition

Table 1-11 shows the estimated physical composition of household waste in the target municipalities.

Table 1-11. The physical composition of household waste

Waste types Kab. Mojokerto Kota Mojokerto Kab. Bangkalan
Rural Urban Total Rural Urban Total Rural Urban Total
Glass bottles 0.00% 0.50% 0.27% 0.70% 0.70% 0.00% 1.73% 0.90%
Glass, ceramics and stones 1.04% 0.66% 0.84% 0.83% 0.83% 2.39% 1.70% 2.03%
Kitchen waste 63.33% | 70.07% | 66.95% 67.85% | 67.85% | 50.57% | 53.94% | 52.32%
Metal: Can 0.05% 0.63% 0.36% 0.68% 0.68% 0.21% 0.19% 0.20%
Metal: Other metal 0.18% 0.05% 0.11% 0.21% 0.21% 0.30% 0.54% 0.43%
Others 2.31% 3.29% 2.83% 2.45% 2.45% 3.23% 2.42% 2.81%
Paper: Cardboard 0.41% 0.58% 0.50% 0.52% 0.52% 0.42% 0.34% 0.38%
Paper: Other paper 6.85% 5.82% 6.30% 7.35% 7.35% 7.91% | 10.66% 9.34%
Plastic: Hard plastic 1.20% 1.17% 1.18% 1.78% 1.78% 0.94% 2.04% 1.51%
Plastic: Pet bottles 2.92% 1.75% 2.29% 2.06% 2.06% 6.25% 2.97% 4.54%
Plastic: Soft plastic 8.00% 7.67% 7.82% 9.21% 9.21% 8.09% 9.69% 8.92%
Rubber and leather 0.69% 0.84% 0.77% 0.70% 0.70% 0.33% 0.24% 0.29%
Textile 1.71% 0.84% 1.24% 0.68% 0.68% 1.01% 1.03% 1.02%
Wood and grass 11.33% 6.14% 8.54% 4.98% 4.98% | 18.35% | 12.53% | 15.32%
Subtotal 100.00% | 100.00% | 100.00% 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
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Kab. Lamongan Kab. Sidoarjo Kab. Gresik
Waste types
Rural Urban Total Rural Urban Total Rural Urban Total

Glass bottles 0.06% 0.01% 0.03% 0.00% 0.39% 0.23% 0.00% 0.08% 0.05%
Glass, ceramics
and stones 0.37% 0.58% 0.48% 0.20% 0.88% 0.60% 3.04% 1.09% 1.79%
Kitchen waste 61.82% | 57.10% | 59.27% | 58.70% | 54.25% | 56.10% | 61.33% | 69.21% | 66.41%
Metal: Can 0.09% 0.05% 0.07% 0.18% 0.07% 0.12% 0.20% 0.13% 0.15%
Metal: Other metal 1.11% 0.46% 0.76% 0.38% 0.75% 0.59% 0.10% 0.26% 0.20%
Others 9.87% 11.40% | 10.69% | 11.01% 5.89% 8.03% | 10.09% 6.78% 7.96%
Paper: Cardboard 0.68% 2.57% 1.70% 0.26% 1.12% 0.77% 1.10% 0.49% 0.71%
Paper: Other paper 6.78% 8.88% 7.92% 9.27% 10.69% | 10.10% 5.61% 6.20% 5.99%
Plastic: Hard plastic 2.58% 2.99% 2.80% 1.41% 4.80% 3.39% 1.59% 1.58% 1.59%
Plastic: Pet bottles 3.62% 3.62% 3.62% 3.20% 2.46% 2.77% 2.29% 1.68% 1.90%
Plastic: Soft plastic 8.31% 8.45% 8.39% | 11.50% 8.92% 9.99% | 11.20% 7.75% 8.98%
Rubber and leather 0.04% 0.40% 0.24% 0.26% 0.07% 0.15% 0.17% 0.52% 0.39%
Textile 1.67% 0.92% 1.26% 0.93% 1.99% 1.55% 0.83% 0.77% 0.79%
Wood and grass 3.01% 2.58% 2.78% 2.70% 7.74% 5.64% 2.47% 3.46% 3.11%
Subtotal 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00% | 100.00%

According to the table, kitchen waste occupies the biggest share (52% to 67%) in the household waste,
regardless of municipalities. The second biggest share is occupied by wood & grass in Kab. Mojokerto
(8.5%) and Kab. Bangkalan (15%), soft plastics in Kota Mojokerto (9.2%) and Kab. Gresik (9%), papers
in Kab. Sidoarjo (10%), and other waste in Kab. Lamongan (10.7%). All the other types of waste account
for less than 10% of the household waste.

In general, the physical composition of household waste in the target municipalities can be considered

similar.

(©))

Apparent specific gravity

Using the samples of WCS, the survey team estimated the apparent specific gravity of household waste
for the rural and urban areas in each of the municipalities. The table below shows the calculated values.

Table 1-12. The apparent specific gravity of household waste

Municipality name Area Weight Volume Apparent Specific Gravity
(kg) (liter) (g/liter)
Rural 129.290 1,027.4 126
Kab. Bangkalan Urban 173.630 1,388.9 125
Subtotal 302.920 2,416.3 125
Rural 153.330 1,334.6 115
Kab. Mojokerto Urban 172.240 1,148.5 150
Subtotal 325.570 2,483.1 131
Kota Mojokerto Urban 326.381 1,706.2 191
Subtotal 326.381 1,706.2 191
Rural 203.930 952.3 214
Kab. Lamongan Urban 240.280 1,117.2 215
Subtotal 444.210 2,069.5 215
Rural 110.860 741.3 150
Kab. Sidoarjo Urban 128.300 817.6 157
Subtotal 239.160 1,558.9 153
Rural 137.890 918.2 150
Kab. Gresik Urban 155.890 1,156.2 135
Subtotal 293.780 2,074.4 142
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1.4 Comparison of the results with the existing surveys

Five types of generation rates were estimated from the results of this survey: the generation rates for
HHWI1, HHW2, HHW3 and HHW4, and the overall rate of household waste (“Total” in “Table 1-9.
Waste generation rate in the target municipalities”, which is equal to the sum of HHW1 to 4). Since the
sample was not sufficiently big (40 households/municipality), some of the rates estimated for HHW1 to
4 might be affected by the conditions of the selected areas and selected households.

The table below compares the overall generation rates of household waste with the figures being used
by the municipalities.

The team was not able to collect the existing data of WACS from Kota Mojokerto and Kab. Lamongan.
According to the DLH of Bangkalan, the municipality never conducted a WACS before. Therefore, the
generation rates estimated for Kab. Sidoarjo, Kab. Mojokerto and Kab. Gresik were compared with the
data of previous surveys conducted by these municipalities (Table 1-13).

Table 1-13. Comparison of results with the existing data

Municipality Unit The generation rates | The generation rates of
estimated under this survey | Municipality WACS*
Kab. Sidoarjo g/person/day 312 540
Kab. Mojokerto | g/person/day 336 390
liter/person/day 2.5 (336 g x 131 g/liter)" 2.5
Kab. Gresik g/person/day 288 228

Note: (1) Kab. Sidoarjo: <540 g/person/day” was taken from the presentation document “KAJIAN KEBIJAKAN HYBRID —
Pembangkit Listrik Tenaga Sampah (PLTSa) & Sanitary Landfill” provided by the DLH of Sidoarjo; (2) Kab. Mojokerto:
“390 g/person/day or 2.5 liters/person/day” was taken from the SWM Master Plan prepared by the municipality; (3) Kab.
Gresik: Data were obtained through an interview with the DLH of Gresik. “280 g/person/day” is the result of the WACS
conducted in 2016, while “340 g/person/day” is the result of WACS conducted in 2019.

The following are the major points identified through the comparison:

e  According to the table, there has been a big difference between the generation rates estimated for
Sidoarjo under this survey (312 g/person/day) and the rate being used by Kab. Sidoarjo (540
g/person/day). Since the generation rates being used in other municipalities are less than 400
g/person/day, it was assumed that the rate 540 g/person/day includes not only household waste but
also household-like waste to be generated by sources other than households such as businesses, offices,
and road-sweeping activity.

e The Kab. Mojokerto uses the generation rate of 390 g/person/day, which is 16% higher than the rate
estimated under this survey (336 g/person/day). Despite the difference, the volume of waste to be
generated a person per day (2.5 liters/person/day) is the same as the result of the WACS conducted by
the project team (336 g/person/day + 131 g/liter).

e  The DLH of Kab. Gresik conducted WACS twice in 2016 and 2019. The generation rate was estimated
to be 280 g/person/day in 2016 and 340 g/person/day in 2019. The 2016 survey covered the central
part of the municipality while the other targeted households in the northern region. The waste
generation rate estimated under this survey (288 g/person/day) is almost the same as the result of
WACS conducted by the municipality in 2016.

Based on the above points, the generation rates of household waste estimated under this survey can be
said to be similar to those of the WACS conducted by the municipalities; and therefore, the accuracy of
the survey results can be considered sufficient enough.

1.5 Waste Amount and Composition of Surabaya City

Although neither waste amount survey nor waste composition survey was not carried out in this project, the

! “131 g/liter” is the apparent specific gravity estimated from the waste of Kab. Mojokerto under this survey
(“Table 1-12. The apparent specific gravity of household waste”).
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short-term expert team collected relevant information of waste amount and composition of Surabaya City.

Waste generation in 2018 is reported as 2,206 ton/day by the Jakstrada Performance Report and
household waste generation is calculated at 894.46 ton/day. Therefore, household like waste generation
is 1,311.54 ton/day. This means household like waste is about 1.5 times more than household waste.

Waste generation rate is calculated to be at 716 g/person/day in terms of municipal waste (household +
household like waste) using population data at 3,080,185 of 2018.

As for waste composition, a study done by Surabaya Institute of Technology gave the following results.

Table 1-14 Waste Composition of Surabaya City

Rural Urban
Kitchen waste 75% 74%
Plastic 11% 11%
Paper 7% 9%
Metal 1% 1%
Glass 1% 1%
Textile 1% 0%
Wood 1% 1%
Rubber 0% 0%
Diapers 1% 2%
Hazardous 0% 0%
Others 1% 1%
Source: Source: Jurnal Teknik ITS — Laju Timbulan dan Komposisi Sampah Rumah Tangga di Kecamatan

Sukolilo Surabaya (HH Waste Generation rate and composition in Kecamatan Sukolilo Surabaya) by Devy

Safitri Ayu Hapsari and Welly Herimurti, ITS 2017
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Chapter 2 Waste Flow Analysis
2.1  Objectives

e  To understand how the waste is managed as a holistic manner.
e  To estimate the future waste flow, particularly future waste disposal amount, to understand the future
issues.

2.2 Basics of Flow Analysis

2.2.1 Basic Waste Flow

Target waste of the study is divided into HH Waste and HHL (Household Like) Waste. A basic waste
flow is designed as shown in Figure 2-1. Numerical information will be added to this flow.

2.1 Reduction of Inorganic :
] — | 4.1 Reduction of
HH Waste at Source —{ Inorganic HH and HHL T Redudh T
i ; Waste at Source - eauction o
2. Generation of | [ ﬁlﬁ \F/(Ve:;gt;ns%f (r?;rfamc ] - and HHL Waste of HH
. i u
HH Waste B || 4.2 Reduction of Organic and HHL Waste
| 2.3 HH Waste Discharge | [[| HH and HHL at Source
for Handling
| 2.4 Unmanaged HH 5.1 Reduction of
1. Generation of Waste » Inorganic HH and HHL
HH and HHL 31 Reduct o - at TPA
Waste .1 Reduction of Inorganic | | -
| HHL Waste at Source 5.2 Reduction of
I Organic HH and HHL
- - 5. HH and HHL Waste t TPA
3.2 Reduction of Organic — : h H La
. 4 HHL Waste at S — Handling (Collection)
) a.HCIB_e\?Verattlon of || aste at Source | [5.3 Final Disposal of
aste 3.3 HHL Waste Discharge | _| Waste at official TPA
R ;
for Handling 5.4 Final Disposal of
3.4 Unmanaged HHL | Waste at TPA other
| Waste than the official one

Figure 2-1. Basic Waste Flow Structure

2.2.2 Conditions for HH Waste Flow Development

As shown in Section 1.2.1, HH waste is categorized into 4 HHW i(1-4) and a HH waste flow is simply
developed by the formula:

Generation Amount of HHW i = Generation Rate of HHW i x Population in 2019.
Where:
Generation Rate: 4 Rates of HHWi obtained by the WACS as shown in Table 1-9.

Population Data: Based on Badan Pusat Statistik (BPS) of each Kota & Regency,
"KECAMATAN DALAM ANGKA-2019", 2019.

As for the classification of Urban and Rural, we referred to data from Statistics Office, "KLASIFIKASI
PERKOTAAN DAN PERDESAAN DI INDONESIA", 2010.

For the limitation of time and budget, we limited the number of samples to only 40 for each municipality.
To solve this point, WACS results of 6 municipalities (in total 240 samples) and 400 respondents of
Public Opinion Survey for each municipality were referred.

2.2.3 Conditions for HHL Waste Flow Development
Same as HHW, HHL waste (HHLW) is categorized into HHLW i(1-4). In theory:

Generation Amount of HHLW 1
= Generation Rate of HHLW 1 x Number of Generation Source of HHW 1 in 2019.

The application of theoretical calculation has such difficulties as
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1. Contrary to HHW there are many kinds of waste generation sources of HHLW.
2. Itneeds a lot of time and efforts to know generation rate of each generation source
3. There may not be enough statistical data on the number of generation sources.

In this study, we decided to make the most of the data already in Jakstrada instead of applying the
abovementioned calculation. Specifically:

e  Use of Jakstrada Achievement Report 2018 as follows:

1. For development of “Flow 4. Reduction of HH and HHL Waste at Source”, Flow 4.1 and Flow 4.2,
“2018 WASTE REDUCTION PERFORMANCE REPORT” is used.

2. For Flow 5.1 and 5.2, “2018 WASTE HANDLING PERFORMANCE REPORT” is referred.

3. For Unmanaged Waste, “WASTE MANAGEMENT Balance 2018 is referred.

e  Use of Available Data and Report: As for the “Flow 5.3 Final Disposal of Waste at Official TPA”, use
“Current Final Disposal Amount Data observed at the TPA”.
e  Then, Amount of HHLW i = Total Amount of Waste (HHW i+ HHLW 1) - Amount of HHW 1.

There are some other specific issues in waste flow development for each municipality. They are explained in
the following sections, together with the waste flow analysis results.

2.3 Gresik
2.3.1 Specific Conditions

Flow 1 & Flow 2
Flow 1. Generation of HH and HHL Waste = Flow 2 + Flow 3
Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+24
Flow 2.1, 2.2, 2.3, 2.4 are calculated by multiplying the generation rate of each HHW of WACS with the
population of 2019 as follows:
1. According to the BPS, the population and urban-rural population ratio of the Kab. in 2018:
1,335,698, Rural: 0.439 (586,571), Urban: 0.561 (749,127).
2. Population increase rate in 2019 is 0.01120 according to the “Population Projection of
City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”.
3. Based on the increase rate the population of the Kab. in 2019: 1,350,658, Rural: 0.439 (592,939),
Urban: 0.561 (757,719).
Flow 3
For “Flow 3 Generation of HHL Waste”, the Waste Generation of 6,798 sources of A. Reduction of waste
generation of “2018 Waste Reduction Performance Report” of Jakstrada was adopted. => 166.83
ton/day
Flow 3.1, 3.2, 3.3, 3.4 are calculated as follows:
1. 3.1 Reduction of Inorganic HHL Waste at Source:
Flow 3.1 = Flow 4.1 - Flow 2.1
2. 3.2 Reduction of Inorganic HHL Waste at Source:
Flow 3.2 = Flow 4.2 - Flow 2.2
3. 3.3 HHL Waste Discharge for Handling:
Flow 3.3 =Flow 3 — (Flow 3.1 + 3.2 + 3.4)
4. 3.4 Unmanaged HHL Waste: Use “V. Unmanaged Waste Amount in “Waste Management
Balance” of Jakstada” (142.38 ton/day) Flow 3.4 (56.79) = 142.38 — Flow 2.4 (85.59)
Flow 4
Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source = Reduced Waste Amount of “A. Reduction
of waste generation” and “B. Amount of waste utilized in the sources” mentioned in “2018 Waste
Reduction Performance Report” in the JAKSTRADA.
=>10.61 +2.30=12.91 ton/day
Flow 4.2 Reduction of Organic HH and HHL Waste at Source = “Reduced Waste Amount of C. Amount of
waste recycled in the sources in 2018 Waste Reduction Performance Report of JAKSTRADA + “Flow
2.2 Reduction of Organic HH Waste at Source”.
=>3.35+ 1.19 = 4.54 ton/day
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Flow 4 = Flow 4.1 + Flow 4.2

Flow 5
Flow 5. HH and HHL Waste Handling = Flow 2.3 + Flow 3.3
Flow 5.1, 5.2, 5.3, 5.4 are calculated as follows:
1. 5.1 Reduction of Inorganic HH and HHL Waste at TPA Ngipik: Reduced Waste Amount, 8.64
ton/day of “C.3 Plastic/paper recovery by waste collectors” + 2.00 ton/day of “C.5 Inorganic
Waste Management by the government in TPA” shown in 2018 Waste Handling Performance
Report. =>8.64+2.00=10.64
2. 5.2 Reduction of Organic HH and HHL Waste at TPA Ngipik: Reduced Waste Amount, 0.00
ton/day of “A. Waste processed into raw material (composting) + Reduced Waste Amount, 8.00
ton/day of “C. 4 Composting managed by the government in TPA” =>0.00 + 8.00 = 8.00
3. 5.3 Final Disposal of HH and HHL Waste at TPA Ngipik: Daily average disposal amount
measured by the weighbridge of TPA Ngipik from Sep 9 to 30, 2019:  128.60 ton/day
4. 5.4 Final Disposal of HH and HHL Waste at other than TPA Ngipik:
Flow 5.4 = Flow 5 — (Flow 5.1 +5.2 +5.3)

Note: According to the results of POS and WACS, amount of collection (Handling) is larger than
amount of waste reduced and disposed of at TPA Ngipik. In addition the administrative area of
Kab. Gresik is very large. Large amount of the collected waste, therefore, are disposed of at TPA
other than TPA Ngipik.

2.3.2 Current Waste Flow

4.1 Reduction of Inorganic
» HH and HHL Waste at
Source

12.91 ton/day

4. Reduction of HH and HHL
»| Waste

2.1 Reduction of Inorganic
HH Waste at Source \

4.64 ton/day 17.45 ton/day

2. Generation of HH
P Waste

2.2 Reduction of Organic HH
Pr\aste at Source

1.19 ton/day

4.2 Reduction of Organic HH
and HHL at Source

4.54 ton/day

A

403.46 ton/day

2.3 HH Waste Discharge for
Handling

312.04 ton/day

1. Generation of HH and
HHL Waste

570.29 ton/day

2.4 Unmanaged HH Waste

85.59 ton/day

A 4
5. HH and HHL Waste
Handling (Collection)

410.46 ton/day
Y

__|5.1 Reduction of Inorganic HH
" |and HHL Waste at TPA

10.64 ton/day

i 3.1 Reduction of Inorganic
HHL Waste at Source -

8.27 ton/day

3. Generation of HHL
=P Waste

3.2 Reduction of Organic
HHL Waste at Source

5.2 Reduction of Organic HH
=»|and HHL Waste at TPA

8.00 ton/day

v

166.83 ton/day 3.35 ton/day

HH Waste: Household Waste
HHL Waste: Household-like Waste

2019

Population in 2019: 1,350,658

2.3.3 Future Waste Flow

Future Waste Flow is developed based on the following assumption:

—>

3.3 HHL Waste Discharge for
Handling

98.43 ton/day

—

3.4 Unmanaged HH Waste

56.79 ton/day

5.3 Final Disposal of HH and
HHL Waste at TPA Ngipik

128.60 ton/day

L

5.3 Final Disposal of HH and
HHL Waste at TPA other than
Ngipik

263.22 ton/day

1. Same as JAKSTRADA, the Target year is 2025.

2. According to “Population Projection of City/Regency in East Java Province (2015-2025), East Java
Provincial Statistics Agency” population increase rate up to 2025 is 0.01078.

3. Based on the increase rate population in 2025 is 1,440.407.

4. Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.
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5. Generation amount of HHW & HHLW increases in accordance with the population.

6. Future Waste Flow of the following two cases is developed:
e (Case 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.

e  (Case 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %, 70 % and 0 % in

2025 according to the Target of Jakstrada.

1. Generation of HH and
HHL Waste

608.18 ton/day

2.1 Reduction of Inorganic
HH Waste at Source

4.95 ton/day

_|4.1 Reduction of Inorganic HH

"|and HHL Waste at Source

13.77 ton/day

4. Reduction of HH and HHL
Waste

18.69 ton/day

->| 2. Generation of HH Waste

430.27 ton/day

2.2 Reduction of Organic HH

Waste at Source
1.27 ton/day

4.2 Reduction of Organic HH

»and HHL at Source

4.93 ton/day

2.3 HH Waste Discharge for
Handling

332.77 ton/day

2.4 Unmanaged HH Waste

91.28 ton/day

\ 4

' 3.1 Reduction of Inorganic

HHL Waste at Source
8.82 ton/day

5. HH and HHL Waste
Handling (Collection)

437.65 ton/day

__|5.1 Reduction of Inorganic HH
" land HHL Waste at TPA

11.35 ton/day

N 3. Generation of HHL Waste

177.92 ton/day

3.2 Reduction of Organic

% HHL Waste at Source
3.66 ton/day

Case 1

Population in 2025: 1,440,407

1. Generation of HH and
HHL Waste

608.18 ton/day

3.3 HHL Waste Discharge

= for Handling

104.87 ton/day

4

1 3.4 Unmanaged HH Waste

60.56 ton/day

.

5.2 Reduction of Organic HH
and HHL Waste at TPA

8.53 ton/day

—>

5.3 Final Disposal of HH and
HHL Waste at TPA Ngipik

137.15 ton/day

=

5.3 Final Disposal of HH and
HHL Waste at other thanTPA
Ngipik

280.63 ton/day

2.1 Reduction of Inorganic

HH Waste at Source

95.05 ton/day

4.1 Reduction of Inorganic
HH and HHL Waste at
Source

134.35 ton/day

v

4. Reduction of HH and HHL
Waste

182.45 ton/day

2. Generation of HH

2.2 Reduction of Organic HH

4.2 Reduction of Organic HH

P Waste

430.27 ton/day

Waste at Source

34.03 ton/day

and HHL at Source
48.10 ton/day

2.3 HH Waste Discharge for

Handling
301.19 ton/day

2.4 Unmanaged HH Waste

0.00 ton/day

A 4

3.1 Reduction of Inorganic
HHL Waste at Source

39.30 ton/day

5. HH and HHL Waste
Handling (Collection)

425.73 ton/day

__|5.1 Reduction of Inorganic

" |HH and HHL Waste at TPA

11.04 ton/day

3. Generation of HHL

=» Waste

177.92 ton/day

3.2 Reduction of Organic
HHL Waste at Source

14.07 ton/day

Case 2

Population in 2025: 1,440,407

—>

3.3 HHL Waste Discharge for

r

Handling
124.55 ton/day

|

3.4 Unmanaged HH Waste

0.00 ton/day

—>

5.2 Reduction of Organic HH
and HHL Waste at TPA

8.30 ton/day

5.3 Final Disposal of HH and
HHL Waste at TPA Ngipik

133.41 ton/day

5.3 Final Disposal of HH and
HHL Waste at other thanTPA
Ngipik

272.98 ton/day
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2.4 Bangkalan

2.4.1 Sepcific Conditions
Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+2.4

e Flow 2.1, 2.2, 2.3, 2.4 are calculated by multiplying the generation rate of each HHW of WACS,
population and urban-rural population ratio in 2019 as follows:

1. According to the BPS, the population and urban-rural ratio of the regency in 2018: 1,071,199,
Rural: 0.777 (831,861), Urban: 0.223 (239,338).

2. Population increase rate in 2019 is 0.00843 according to the “Population Projection of
City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”.

3. Based on the increase rate the population and urban-rural ratio of the regency in 2019: 1,080,229,
Rural: 0.777 (839,338), Urban: 0.223 (240,891).

Flow 3 Generation of HHL Waste: Flow 3 = Flow 1 — Flow 2
e Flow 3.1, 3.2, 3.3, 3.4 are calculated as follows:

1. 3.1 Reduction of Inorganic HHL Waste at Source: Flow 3.1 = Flow 4.1 - Flow 2.1

2. 3.2 Reduction of Inorganic HHL Waste at Source: Flow 3.2 = Flow 4.2 - Flow 2.2

3. 3.3 HHL Waste Discharge for Handling: Collection rate (67.5%) of POS is used. =>
Flow 3.3 =0.675 x Flow 3

4. 3.4 Unmanaged HHL Waste: Flow 3.4 = Flow 3 — (Flow 3.1 + 3.2+ 3.3)

e  Tobe noted that “V. Unmanaged Waste Percentage (75.66%)” shown in “Waste Management Balance”
of Jakstada is not applied to, since if it is applied, Flow 3.3 becomes minus.

“Flow 4. Reduction of HH and HHL Waste at Source” is calculated as follows:

1. Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source
= Reduced Waste Amount of “A. Reduction of waste generation” and “B. Amount of waste
utilized in the sources” mentioned in ‘2018 Waste Reduction Performance Report” in
JAKSTRADA.
=>11.17 + 10.85 = 22.02 ton/day

2. Flow 4.2 Reduction of Organic HH and HHL Waste at Source
= “Reduced Waste Amount of C. Amount of waste recycled in the sources in 2018 Waste
Reduction Performance Report of JAKSTRADA” + “Flow 2.2 Reduction of Organic HH Waste
at Source”.
=> (.30 +7.79 = 8.09 ton/day

3. Flow 4 = Flow 4.1 + Flow 4.2
Flow 5. HH and HHL Waste Handling = Flow 2.3 + Flow 3.3
e Flow 5.1,5.2,5.3, 5.4 are calculated as follows:

1. 5.1 Reduction of Inorganic HH and HHL Waste after Collection: Reduced Waste Amount, 1.80
ton/day of “C.3 Plastic/paper recovery by waste collectors” shown in 2018 Waste Handling
Performance Report.

2. 5.2 Reduction of Organic HH and HHL Waste after Collection: Reduced Waste Amount, 0.90
ton/day of “A.3 Composting at TPST managed by the government” + Reduced Waste Amount,
0.50 ton/day of “C. 4 Composting managed by the government in TPA”

=>0.90+0.50=1.40

3. 5.3 Final Disposal of HH and HHL Waste at TPA Buluh: Daily average disposal amount
estimated by the record of Incoming Vehicle Data of TPA Buluh in Sep16-22, 2019:
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Dump truck (6m3) 10 trips/day + Container truck (6m3) 12.43 trips/day
=>(6x10x0.4)+ (6 x 12.43 x 0.3) = 46.37 ton/day

4. 5.4 Final Disposal of HH and HHL Waste at other than TPA Buluh:
Flow 5.4 = Flow 5 — (Flow 5.1 + 5.2 +5.3)

e  To be noted that according to the results of POS and WACS, amount of collection (Handling) is larger
than amount of waste reduced and disposed of at TPA Buluh. In addition the administrative area of
Bangkalan Regency is very large. Large amount of the collected waste, therefore, are considered to be
disposed of at other than TPA Buluh.

2.4.2 Current Waste Flow

2.1 Reduction of Inorganic R 4.1 Reduction of Inorganic 4. Reduction of HH and HHL
> $ HH and HHL Waste at
HH Waste at Source A ${Waste at Source
Source
12.84 ton/day 22.02 ton/day 30.11 ton/day
2. Generation of HH 2.2 Reduction of Organic 4.2 Reduction of Organic HH
P Waste PrHH Waste at Source ry and HHL at Source
311.58 ton/day 7.79 ton/day 8.09 ton/day
2.3 HH Waste Discharge for
Handlin
| |Handiing
97.61 ton/day
1. Generation of HH and HHL
Waste —_— N 2.4 Unmanaged HH Waste
395.72 ton/day 193.34 ton/day
A
i 3.1 Reduction of Inorganic 5. HH and HHL Waste ‘ ‘::‘ ::glﬁ:tnvi;;‘sz?::c
HHL Waste at Source p-— Handling (Collection) v Collection
9.18 ton/day 154.40 ton/day 1.80 ton/day
A
3. Generation of HHL 3.2 Reduction of Organic :fdie:tjcvt\gztzf;sramc HH
=» \Waste »{HHL Waste at Source Collection
84.14 ton/day 0.30 ton/day 1.40 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of Waste
fpp{ for Handling N at TPA Buluh
56.79 ton/day 46.37 ton/day
2019 k' 3.4 Unmanaged HH Waste Y zfo:;l:fl(gip?;f\l ;fm\lu\/:ste
Population 1,080,229 17.86 ton/day 104.83 ton/day

2.4.3 Future Waste Flow

Future Waste Flow is developed based on the following assumption:

[

Same as JAKSTRADA, the Target year is 2025.

According to “Population Projection of City/Regency in East Java Province (2015-2025), East
Java Provincial Statistics Agency” population increase rate up to 2025 is 0.00801.

Based on the increase rate population in 2025 is 1,133,196.

Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.
Generation amount of HHW & HHLW increases in accordance with the population.

Future Waste Flow of the following two cases is developed:

N

Sk W

e (ase 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.
e Case 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %, 70 % and 0 %
in 2025 according to the Target of Jakstrada.
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1. Generation of HH and

415.12 ton/day

HHL Waste 1

> 2.1 Reduction of Inorganic

HH Waste at Source

13.47 ton/day

y

4.1 Reduction of Inorganic

HH and HHL Waste at
Source

23.10 ton/day

4. Reduction of HH and HHL
Waste at Source

v

31.59 ton/day

2. Generation of HH Waste

326.86 ton/day

2.2 Reduction of Organic

HH Waste at Source
8.17 ton/day

4.2 Reduction of Organic

A 4

HH and HHL at Source

8.49 ton/day

== 3.1 Reduction of Inorganic

2.3 HH Waste Discharge for

Handling
102.40 ton/day

2.4 Unmanaged HH Waste

202.82 ton/day

\ 4

HHL Waste at Source -

9.63 ton/day

5. HH and HHL Waste
Handling (Collection)

161.97 ton/day

5.1 Reduction of Inorganic

P HH and HHL Waste after
Collection

1.89 ton/day

3. Generation of HHL Waste

88.27 ton/day

3.2 Reduction of Organic

»| HHL Waste at Source

0.31 ton/day

Case 1

Population in 2025: 1,133,196

1. Generation of HH and

HHL Waste 1

415.12 ton/day

jp{ fOr Handling

' 3.4 Unmanaged HH Waste

> 2.1 Reduction of Inorganic

3.3 HHL Waste Discharge

A

59.57 ton/day

18.74 ton/day

5.2 Reduction of Organic
HH and HHL Waste after
Collection

1.47 ton/day

5.3 Final Disposal of Waste
at TPA Buluh

48.64 ton/day

5.4 Final Disposal of Waste

=P at other than TPA Buluh

117.91 ton/day

y

4.1 Reduction of Inorganic
HH and HHL Waste at

HH Waste at Source

57.18 ton/day

Source
72.62 ton/day

4. Reduction of HH and HHL
Waste at Source

v

124.54 ton/day

2. Generation of HH Waste

326.86 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

HH Waste at Source
40.88 ton/day

A 4

HH and HHL at Source
51.92 ton/day

—p| 3.1 Reduction of Inorganic
HHL Waste at Source e

2.3 HH Waste Discharge for

Handling
228.80 ton/day

2.4 Unmanaged HH Waste

0.00 ton/day

\ 4

15.44 ton/day

5. HH and HHL Waste
Handling (Collection)

290.59 ton/day

5.1 Reduction of Inorganic

P HH and HHL Waste after
Collection
3.23 ton/day

3. Generation of HHL Waste

88.27 ton/day

3.2 Reduction of Organic

HHL Waste at Source

A\ 4

11.04 ton/day

Case 2

Population in 2025: 1,133,196

| for Handling

ey 3.4 Unmanaged HH Waste

3.3 HHL Waste Discharge

s

61.79 ton/day

0.00 ton/day

=P at other than TPA Buluh

5.2 Reduction of Organic
HH and HHL Waste after
Collection

2.51 ton/day

5.3 Final Disposal of Waste
at TPA Buluh

83.19 ton/day

5.4 Final Disposal of Waste

201.65 ton/day
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2.5 Mojokerto City
2.5.1 Specific Condition

The specific condition for the development of Waste Flow for Kota Mojokerto is as follows:

e Flow 1. Generation of HH and HHL Waste = Flow 2 + Flow 3

e  Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+2.4
Flow 2.1, 2.2, 2.3, 2.4 are calculated by multiplying the generation rate of each HHW of WACS
with the population of 2019 as follows:

1. According to the BPS, the population of the KOTA in 2018 is 143,377.
Population increase rate in 2019 is 0.00721 according to the “Population Projection of
City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”.
3. Based on the increase rate the population of the KOTA in 2019 is 144,411.

e  “Flow 3 Generation of HHL Waste ”=Flow 3.1 +3.2 +3.3 +3.4.

“3.1 Reduction of Inorganic HHL Waste at Source ” = Flow 4.1 - Flow 2.1.

“3.2 Reduction of Inorganic HHL Waste at Source ” = Flow 4.2 - Flow 2.2.

“3.3 HHL Waste Discharge for Handling "= Flow 5. - Flow 2.3

“3.4 Unmanaged HHL Waste” = “V. Unmanaged Waste Amount of Waste Management
Balance of JAKSTRADA ” - Flow2 4.

balbad e

e  Flow 4. Reduction of HH and HHL Waste at Source = Flow 4.1 +4.2

1. Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source = Reduced Waste Amount
of “A. Reduction of waste generation” and “B. Amount of waste utilized in the sources”
mentioned in “2018 Waste Reduction Performance Report” in the JAKSTRADA.
=>7.27+5.27 =12.54 ton/day

2. “Flow 4.2 Reduction of Organic HH and HHL Waste at Source” = “Reduced Waste Amount
of C. Amount of waste recycled in the sources in 2018 Waste Reduction Performance
Report of JAKSTRADA” + “Flow 2.2 Reduction of Organic HH Waste at Source”.
=>0.45+ 1.01 = 1.46 ton/day

e Flow 5 is “5. HH and HHL Waste Handling (Collection)” = Flow 5.1 + 5.2 + 5.3. Since
composting is conducted only at TPA in September 2019, “A. Waste processed into raw material
(composting)” of 2018 Waste Handling Performance Report” is not counted for Flow 5.2. Waste
Generation of 96 ton/day of “A. Waste processed into raw material (composting)” is more than
total waste generation of the Kota.

1. “5.1 Reduction of Inorganic HH and HHL Waste at TPA” = Reduced Waste Amount,
4.00ton/day of “C.3 Plastic/paper recovery by waste collectors”.

2. “5.2 Reduction of Organic HH and HHL Waste at TPA” = Reduced Waste Amount,
3.00ton/day of “C. 4. Composting managed by the government in TPA”

3. “5.3 Final Disposal of HH and HHL Waste”: Daily average disposal amount measured by
the Weighbridge from Sep.2 to Sep. 30, 2019.
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2.5.2 Current Waste Flow

—

2.1 Reduction of
Inorganic HH Waste at
Source

0.43 ton/day

4.1 Reduction of

$iInorganic HH and HHL
Waste at Source
12.54 ton/day

4. Reduction of HH and
HHL Waste

v

14.00 ton/day

2. Generation of HH
Waste

51.27 ton/day

2.2 Reduction of Organic

PTHH Waste at Source

1.01 ton/day

4.2 Reduction of Organic

A 4

HH and HHL at Source
1.46 ton/day

1. Generation of HH and
HHL Waste

87.13 ton/day

2.3 HH Waste Discharge
for Handling

46.36 ton/day

2.4 Unmanaged HH
Waste

3.47 ton/day

A 4

3.1 Reduction of
Inorganic HHL Waste at

Source
12.11 ton/day

5. HH and HHL Waste
Handling (Collection)

5.1 Reduction of

Inorganic HH and HHL
Waste at TPA
4.00 ton/day

A\ 4

3. Generation of HHL
Waste

35.86 _ton/day

\ 4

3.2 Reduction of Organic
HHL Waste at Source

0.45 ton/day

69.17 ton/day
A

2019

(population)

144,411

2.5.3 Future Waste Flow

Future Waste Flow is developed based on the following assumption:

N —

According to

—

3.3 HHL Waste
Discharge for Handling

22.82_ton/day

3.4 Unmanaged HH
Waste

0.49 ton/day

Same as JAKSTRADA, the Target vear is 2025.

5.2 Reduction of Organic
HH and HHL Waste at
TPA

3.00 ton/day

5.3 Final Disposal of
Waste at TPA Randegan

62.17 ton/day

[Population Projection of City/Regency in East Java Province (2015-2025), East
population increase rate up to 2025 is 0.00680.

Java Provincial Statistics Agency |

S kAW

Based on the increase rate population in 2025 is 150.,404.
Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.
Generation amount of HHW & HHLW increases in accordance with the population.
Future Waste Flow of the following two cases is developed:

e (ase 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.

e  (Case 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %,

0 % in 2025 according to the Target of Jakstrada.

70 % and
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1. Generation of HH and
HHL Waste

90.74 ton/day

Kota Mojokerto (2025)
(population in 2025)

—

2.1 Reduction of
Inorganic HH Waste at
Source

0.45 ton/day

4.1 Reduction of
Inorganic HH and HHL
Waste at Source

13.06 ton/day

v

4. Reduction of HH and
HHL Waste

14.58 ton/day

>

2. Generation of HH
Waste

53.39 ton/day

2.2 Reduction of Organic

HH Waste at Source
1.05 ton/day

A 4

4.2 Reduction of Organic
HH and HHL at Source

1.52 ton/day

2.3 HH Waste Discharge
for Handling

48.28 ton/day

2.4 Unmanaged HH
Waste

3.61 ton/day

A 4

3.1 Reduction of
Inorganic HHL Waste at

Source
12.61 ton/day

5. HH and HHL Waste
Handling (Collection)

72.04 ton/day

5.1 Reduction of
Inorganic HH and HHL
Waste at TPA

4.17 ton/day

3. Generation of HHL
Waste

37.35_ton/day

3.2 Reduction of Organic
HHL Waste at Source

0.47 ton/day

150,404

Case 1

1. Generation of HH and
HHL Waste

90.74 ton/day

Kota Mojokerto (2025)
(population in 2025)

—>

3.3 HHL Waste
Discharge for Handling

23.76 ton/day

a

3.4 Unmanaged HH
Waste

0.51 ton/day

5.2 Reduction of Organic
HH and HHL Waste at
TPA

3.12_ton/day

5.3 Final Disposal of
Waste at TPA Randegan

64.75 ton/day

—

2.1 Reduction of
Inorganic HH Waste at
Source

0.84 ton/day

A 4

4.1 Reduction of
Inorganic HH and HHL
Waste at Source

24.38 ton/day

v

4. Reduction of HH and
HHL Waste

27.22 ton/day

2. Generation of HH
Waste

53.39 ton/day

2.2 Reduction of Organic

HH Waste at Source
1.96 ton/day

4.2 Reduction of Organic

A 4

HH and HHL at Source
2.84 ton/day

2.3 HH Waste Discharge
for Handling

50.59 ton/day

2.4 Unmanaged HH
Waste

0.00 ton/day

A 4

3.7 Reduction of
Inorganic HHL Waste at

Source
23.54 ton/day

5. HH and HHL Waste
Handling (Collection)

63.52 ton/day

Y

5.1 Reduction of
Inorganic HH and HHL
Waste at TPA

3.68 ton/day

3. Generation of HHL
Waste

37.35_ton/day

\ 4

3.2 Reduction of Organic
HHL Waste at Source

0.88 ton/day

150,404

Case 2

—

3.3 HHL Waste
Discharge for Handling

12.93 ton/day

a

3.4 Unmanaged HH
Waste

0.00 ton/day

5.2 Reduction of Organic
HH and HHL Waste at
TPA

2.75 ton/day

5.3 Final Disposal of
Waste at TPA Randegan

57.09 ton/day

Annex 2-20




Technical Cooperation Project on Regional Solid Waste Annex 2, Studies on Current Condition of
Management in Gerbangkertosusila Area Solid Waste Management in Gerbankertosusila

2.6 Mojokerto Regency
2.6.1 Specific Conditions
Flow 1. Generation of HH and HHL Waste:

e  The Generation Rate (GR) of Jakstada (0.701 kg/person/day) is very large compared to the GRs
in other cities.

ltems Unit Molj(t?I:Zrto Sifal?'jyo Molj(;(be-rto Kab. Gresik Lanlfc?:éan Barlfgalglan

Population in 2018 person 143,377| 2,140,100] 1,136,259| 1,335,698 1,404,679 1,071,199
Population in 2019 person 144,411| 2,173,272 1,146,054 1,350,658 1,408,064 1,080,229
Waste Amount ton/day 59.35| 1215.95 796.88 335.92 221.08 392

Jakstrada Generation Rate (GR) | g/person/day 413.95 568.17 701.32 251.49 157.39 366
2018 Reduction % 21.88 8.12 28.46 4.84 18.00 6
Handling % 71.44 54.16 4.23 52.77 73.05 19

Unmanaged % 6.67 37.72 67.30 42.38 8.95 76

e  Therefore, the amount of waste (HHW + HHLW) is calculated using the intermediate value of
0.5 kg/person/day of the big cities’s GR (0.4-0.6 kg/person/day) shown in "SNI 04-1993-03" as
the GR of waste (HHW + HHLW) of Mojokerto Regency.

Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+2.4

e Flow 2.1, 2.2, 2.3, 2.4 are calculated by multiplying the generation rate of each HHW of WACS
with the population of 2019 as follows:

e  From the WACS results, we considered as below.
Generation rate result in rural area = Generation rate in area without waste collection service.
Generation rate result in urban area = Generation rate in area with waste collection service (= Kec.

Mojosari)
HHW1 HHW2 HHW3 HHW4 Total
Municipality Area
(g/psn/day) | (g/psn/day) | (g/psn/day) | (g/psn/day) | (g/psn/day)
Kab Rural 0 45 0 280 325 | =area w/o collection
' Urban 1 2 334 9 346 | =area w/ collection

Mojokerto

Subtotal 1 24 162 149 336

e Population increase rate in 2019 is 0.00862 according to the “Population Projection of
City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”. Based
on the increase rate the population of the Kab. in 2019 is 1,146,054, including

1,065,830 in area without waste collection service
80,224 in area with waste collection service (Mojosari)

e By multiplying population with waste generation rate in the table above, the amount of HHW1-4

can be calculated.

Flow 3 Generation of HHL Waste: Flow 3 = Flow 1 — Flow 2. Flow 3.1, 3.2, 3.3, 3.4 are calculated as
follows:

1. 3.1 Reduction of Inorganic HHL Waste at Source: Flow 3.1 = Flow 4.1 - Flow 2.1

2. 3.2 Reduction of Inorganic HHL Waste at Source: Flow 3.2 = Flow 4.2 - Flow 2.2

3. 3.3 HHL Waste Discharge for Handling: Flow 3.3 = Flow 5 — Flow 2.3

4. 3.4 Unmanaged HHL Waste: Flow 3.4 = Flow 3 — Flow (3.1 + 3.2+ 3.3)

“Flow 4. Reduction of HH and HHL Waste at Source” is calculated as follows:

1. Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source: “A. Reduction of waste
generation” (0.19 ton/day) + “B. Amount of waste utilized in the sources”(225.79 ton/day)
mentioned in “2018 Waste Reduction Performance Report” in the JAKSTRADA is too large
(c.f. Recyclable inorganic waste is, in general, mostly card board and PET bottles, which
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account for only 2.8% (=22.3 ton/day out of total waste 797 ton/day (Jakstrada)). Instead of
using Jakstrada data, we applied recycling survey results, 24.4 ton/day.

2. Flow 4.2 Reduction of Organic HH and HHL Waste at Source = “Reduced Waste Amount of
C. Amount of waste recycled in the sources in 2018 Waste Reduction Performance Report of
JAKSTRADA]| + “Flow 2.2 Reduction of Organic HH Waste at Source”.
=> (.83 + 48.12 = 48.95 ton/day

3. Flow 4 =Flow 4.1 + Flow 4.2

Flow 5. HH and HHL Waste Handling (Collection) = Flow 5.1 + 5.2 + 5.3. Flow 5.1, 5.2, 5.3 are
calculated as follows:

1. Flow 5.1 Recovered Inorganic HH and HHL Waste after collection: Reduced Waste Amount,
0.16 ton/day of “C.3 Plastic/paper recovery by waste collectors” shown in 2018 Waste
Handling Performance Report. .

2. Flow 5.2 Recovered Organic HH and HHL Waste after collection = Reduced Waste Amount
of “A.3 TPST managed by government” + it of “C. 4. Composting managed by the government
in TPA” => 1.00 + 0.50 = 1.50 ton/day

3. “5.3 Final Disposal of HH and HHL Waste”: Daily average disposal amount measured by the
Weighbridge from Sep.1 to Sep. 30, 2019. => 28.61 ton/day

2.6.2 Current Waste Flow

4.1 Reduction of
P Inorganic HH and HHL
Waste at Source

24.40 ton/day

4. Reduction of HH and
HHL Waste

2.1 Reduction of Inorganic
HH Waste at Source A

v

0.08 ton/day 73.35 ton/day

4.2 Reduction of Organic
HH and HHL at Source

48.95 ton/day

2. Generation of HH
P Waste

2.2 Reduction of Organic
HH Waste at Source

48.12 ton/day

A 4

374.15 ton/day

2.3 HH Waste Discharge
for Handling

26.79 ton/day

1. Generation of HH and
HHL Waste

573.03 ton/day

2.4 Unmanaged HH
Waste

299.15 ton/day

—!

3.1 Reduction of Inorganic
HHL Waste at Source

24.32 ton/day

3. Generation of HHL

198.87 ton/day

Waste >

3.2 Reduction of Organic
HHL Waste at Source

0.83 ton/day

A 4

5. HH and HHL Waste
Handling (Collection)

30.27 ton/day

A 4

5.1 Reduction of Inorganic
HH and HHL Waste after
Collection

0.16 ton/day

a2

HH Waste: Household Waste
HHL Waste: Household-like Waste

2019

1,146,054 (Population in 2019)

2.6.3 Future Waste Flow

3.3 HHL Waste Discharge
for Handling

3.48 ton/day

3.4 Unmanaged HH
Waste

170.25 ton/day

Future Waste Flow is developed based on the following assumption:

1. Same as JAKSTRADA, the Target year is 2025.

According to
Java Provincial Statistics Agency ]

—>

5.2 Reduction of Organic
HH and HHL Waste after
Collection

1.50 ton/day

5.3 Final Disposal of HH
and HHL Waste At TPA
Tengha

28.61 ton/day

[Population Projection of City/Regency in East Java Province (2015-2025), East

population increase rate up to 2025 is 0.00820.
3. Based on the increase rate population in 2025 is 1,203,608.
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4. Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.

5. Generation amount of HHW & HHLW increases in accordance with the population.

6. Future Waste Flow of the following two cases is developed:
e (ase 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.

e (ase 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %, 70 % and 0 %

in 2025 according to the Target of Jakstrada.

1. Generation of HH and
HHL Waste

601.81 ton/day

HH Waste: Household Waste

2.1 Reduction of Inorganic
HH Waste at Source

0.08 ton/day

4.1 Reduction of

2. Generation of HH
| Waste

392.94 ton/day

2.2 Reduction of Organic

HH Waste at Source
50.54 ton/day

P Inorganic HH and HHL
Waste at Source

25.63 ton/day

v

4. Reduction of HH and
HHL Waste

77.03 ton/day

4.2 Reduction of Organic

2.3 HH Waste Discharge
for Handling

28.14 ton/day

A 4

HH and HHL at Source
51.41 ton/day

2.4 Unmanaged HH
Waste

314.17 ton/day

—!

3.1 Reduction of Inorganic
HHL Waste at Source

25.54 ton/day

3. Generation of HHL

Waste

208.87 ton/day

A\ 4

3.2 Reduction of Organic
HHL Waste at Source

0.87 ton/day

A 4

5. HH and HHL Waste
Handling (Collection)

31.80 ton/day

\ 4

5.1 Reduction of Inorganic
HH and HHL Waste after
Collection

0.17 ton/day

A

HHL Waste: Household-like Waste

Case 1

1,203,608 (Population in 2025)

3.3 HHL Waste Discharge

A

for Handling

3.65 ton/day

3.4 Unmanaged HH
Waste

178.80 ton/day

5.2 Reduction of Organic
HH and HHL Waste after
Collection

1.58 ton/day

5.3 Final Disposal of HH
and HHL Waste at TPA
Tengha

30.05 ton/day
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2.1 Reduction of 4.1 Reduction of ;
=P Inorganic HH Waste at $1Inorganic HH and HHL 4. Reduction of HH and
A $»|HHL Waste
Source Waste at Source i
39.22 ton/day 60.06 ton/day 180.54 ton/day
2. Generation of HH 2.2 Reduction of Organic 4.2 Reduction of Organic
P Waste PIHH Waste at Source y ‘: HH and HHL at Source
392.94 ton/day 78.66 ton/day 120.48 ton/day
2.3 HH Waste Discharge
for Handli
or Handling
275.06 ton/day
1. Generation of HH and 2.4 Unmanaged HH
HHL Waste — i \Vaste
601.81 ton/day 0.00 ton/day
4
3.1 Redyctlon of 5. HH and HHL Waste R 5.1 Redyctlon of
Inorganic HHL Waste at L Handling (Collection) P! Inorganic HH and HHL
Source 9 Waste after Collection
20.85 ton/day 421.27 ton/day 2.25 ton/day
A
3. Generation of HHL 3.2 Reduction of Organic Zi ::gl'f':invc;;);g;?:r
=P \Waste »HHL Waste at Source > -
Collection
208.87 ton/day 41.81 ton/day 20.93 ton/day
5.3 Final Disposal of HH
3.3 HHL Waste
’ Discharge for Handling — and HHL Waste at TPA
Tengha
HH Waste: Household Waste 146.21 ton/day 398.08 ton/day
HHL Waste: Household-like Waste
3.4 Unmanaged HH
Case 2 bl \vaste
1,203,608 (Population in 2025) 0.00 ton/day

2.7 Sidoarjo

2.7.1 Specific Conditions
Flow 1. Generation of HH and HHL Waste:

o The Generation Rate (GR) of Jakstada (0.568 kg/person/day in 2019) is applied to calculate the
amount of waste (HHW + HHLW).

e Because the GR is within the range of the Big City Generation Rate (0.4-0.6kg/Person/Day)
shown in "SNI 04-1993-03" and is a reasonable number.

Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+24

e Flow2.1,2.2,2.3,2.4 are calculated by multiplying the generation rate of each HHW from WACS
with the population of 2019 as follows:

1. The generation rage of each HHW from WACS (Slide 7) shows a big difference between urban
and rural. On the other hand, Public Opinion Survey, which interviewed as many as 300
households, did not show such difference.

2. Therefore, we did not use the urban/rural waste generation, but rather we used the subtotal
(overall) generation rate calculated from the results of 40-household sampling (both in rural and
urban).

3. According to the BPS, the population of the Kab. in 2018: 2,140,100. Note: Population in 2018
of Jakstrada is 2,251,752.

4. Population increase rate in 2019 is 0.01550 according to the “Population Projection of

City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”.

Using this increase rate the population of the Kab. in 2019: 2,173,272.

6. By multiplying population with waste generation rate in the table above, the amount of HHW 1-
4 can be calculated.

9,
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Flow 3 Generation of HHL Waste: Flow 3 = Flow 1 — Flow 2

bl S

Flow 3.1, 3.2, 3.3, 3.4 are calculated as follows:

3.1 Reduction of Inorganic HHL Waste at Source: Flow 3.1 = Flow 4.1 - Flow 2.1
3.2 Reduction of Inorganic HHL Waste at Source: Flow 3.2 = Flow 4.2 - Flow 2.2
3.3 HHL Waste Discharge for Handling: Flow 3.3 = Flow 3 — Flow (3.1 +3.2 +3.4)
3.4 Unmanaged HHL Waste:
Flow 3.4 = “Unmanaged Waste Amount of Jakstrada” (458.64 t/d) — Flow 2.4 (245.58 t/d)

Flow 4. Reduction of HH and HHL Waste at Source

Flow 4. Reduction of HH and HHL Waste at Source = 425 - 296 = 129 ton/day
These figures came from the slide provided by the Regency, which was “Emission Reduction
Program” in Sidoarjo in Semi Annual Workshop SWM Kemen PUPR in Oct. 25, 2019.
Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source:
Flow 4.1 = Flow 4 x (Flow 2.1/(Flow 2.1 + Flow 2.2)

=> 45.87=129.00 x 34.77/(34.77 + 63.02)
Flow 4.2 Reduction of Organic HH and HHL Waste at Source:
Flow 4.2 = Flow 4 x (Flow 2.2/(Flow 2.1 + Flow 2.2)

= 83.13 =129.00 x 63.02/(34.77 + 63.02)
To be noted that total of “A. Reduction of waste generation” (0.07 ton/day) + “B. Amount of
waste utilized in the sources” (32.64 ton/day) + “C. Amount of waste recycled in the sources”
(66.13 ton/day) mentioned in “2018 Waste Reduction Performance Report” in the JAKSTRADA
is 98.84 ton/day. => Flow 2.1 + 2.2 = 97.79 ton/day.

Flow 5. HH and HHL. Waste Handling (Collection) = Flow 2.3 + 3.3 => 647.15 ton/day

Flow 5.1, 5.2, 5.3 and 5.4 are calculated as follows:

1. Flow 5.1 Recovered Inorganic HH and HHL Waste at TPA: Waste Received of “A.3 TPST
managed by government” shown in 2018 Waste Handling Performance Report. => 335.57
ton/day

2. Flow 5.2 Reduction of Organic HH and HHL Waste at TPA: Reduced Waste Amount of “C.
4. Composting managed by the government in TPA” => 24.93 ton/day

3. Flow 5.3 Final Disposal of HH and HHL Waste: Daily average disposal amount measured
by the Weighbridge from March to June 2019. => 384.23 ton/day

4. Flow 5.4 Residues from TPST = Flow 5 - Flow (5.1 + 5.2 + 5.3) = - 97.58 ton/day =>
Actually the amount of waste for Flow 5.4 is included in Flow 5.3.
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2.7.2 Current Waste Flow

N 2.1 Reduction of Inorganic _ ::;rR::il;c::anacr)]fd HHL 4. Reduction of HH and
HH Waste at Source A g $»|HHL Waste at Source
Waste at Source
34.77 ton/day 45.87 ton/day 129.00 ton/day
2. Generation of HH 2.2 Reduction of Organic _[4.2 Reduction of Organic
Waste HH Waste at Source A |HH and HHL at Source
678.06 ton/day 63.02 ton/day 83.13 ton/day

2.3 HH Waste Discharge
for Handling

334.68 ton/day

1. Generation of HH and 2.4 Unmanaged HH
HHL Waste — ! \\/aStE
1234.79 ton/day 245.58 ton/day
\ 4
=P 3.1 Reduction of Inorganic 5. HH and HHL Waste _|5.1 Treated HH and HHL
HHL Waste at Source e Handling (Collection) “|waste at TPST
11.09 ton/day 647.15 ton/day 335.57 ton/day
4
3. Generation of HHL 3.2 Reduction of Organic f”i ::gl;:::inv\?;g;g;mc
=P \Vaste P HHL Waste at Source > TPA
556.73 ton/day 20.11 ton/day 24.93 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of
| for Handling e — L Waste at TPA Jabon
HH Waste: Household Waste 312.47 ton/day 384.23 ton/day
HHL Waste: Household-like Waste
3.4 Unmanaged HH 5.4 Residues from TPST
2019 Waste == included in Flow 5.3
2,173,272 (Population in 2019) 213.06 ton/day -97.58 ton/day

2.7.3 Future Waste Flow

Future Waste Flow is developed based on the following assumption:

[u—

Same as JAKSTRADA, the Target vear is 2025.

Accordingto [Population Projection of City/Regency in East Java Province (2015-2025), East
Java Provincial Statistics Agency] population increase rate up to 2025 is 0.01508.

Based on the increase rate population in 2025 is 2,377.474.

Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.
Generation amount of HHW & HHLW increases in accordance with the population.

Future Waste Flow of the following two cases is developed:

N

SNk W

e (ase 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.
e (Case 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %, 70 % and 0 %
in 2025 according to the Target of Jakstrada.
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4.1 Reduction of Inorganic
HH and HHL Waste at
Source

4. Reduction of HH and

N 2.1 Reduction of Inorganic
HHL Waste at Source

HH Waste at Source A

A 4

38.04 ton/day

50.18 ton/day

141.12 ton/day

2. Generation of HH Waste

741.77 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

HH Waste at Source
68.95 ton/day

A 4

HH and HHL at Source
90.94 ton/day

2.3 HH Waste Discharge

for Handling
366.13 ton/day

:'.Hcls_evnvear:tt;on of HH and - N 2.4 Unmanaged HH Waste
1350.81 ton/day 268.65 ton/day
v
(3.1 Reduction of Inorganic 5. HH and HHL Waste > 5.1 Treated HH and HHL

HH Waste: Household Waste

HHL Waste: Household-like Waste

HHL Waste at Source
12.14 ton/day

Handling (Collection)
707.96 ton/day

Waste at TPST
367.10 ton/day

3. Generation of HHL
Waste

609.04 ton/day

A 4

3.2 Reduction of Organic
HHL Waste at Source

4

22.00 ton/day

Case 1

2,377,474 (Population in 2025)

1. Generation of HH and
HHL Waste

1350.81 ton/day

—>

3.3 HHL Waste Discharge

for Handling
341.83 ton/day

—

3.4 Unmanaged HH Waste

233.08 ton/day

5.2 Recution of Organic

| HH and HHL Waste at

TPA
27.27 ton/day

5.3 Final Disposal of
Waste at TPA Jabon

420.33 ton/day

5.4 Residues from TPST

== included in Flow 5.3

-106.75 ton/day

> 2.1 Reduction of Inorganic

4.1 Reduction of

A 4

HH Waste at Source

109.24 ton/day

Inorganic HH and HHL
Waste at Source

144.10 ton/day

4. Reduction of HH and
HHL Waste at Source

405.24 ton/day

2. Generation of HH
Waste

741.77 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

PIHH Waste at Source

34.86 ton/day

HH and HHL at Source
261.15 ton/day

L ]

2.3 HH Waste Discharge

for Handling
597.67 ton/day

2.4 Unmanaged HH

! \\/aste

0.00 ton/day

A 4

=P 3.1 Reduction of Inorganic

5. HH and HHL Waste

5.1 Treated HH and HHL

HHL Waste at Source = Handling (Collection) "|waste at TPST
34.86 ton/day 945.57 ton/day 490.31 ton/day
A
3. Generation of HHL 3.2 Reduction of Organic 5.2 Reduction of
Waste »{HHL Waste at Source =—> Recovered HH and HHL
Waste at TPA
609.04 ton/day 226.28 ton/day 36.42 ton/day
3.3 HHL Waste Discharge 5.3 Final Disposal of
fpp| for Handling L Waste at TPA Jabon
HH Waste: Household Waste 347.90 ton/day 561.41 ton/day
HHL Waste: Household-like Waste
3.4 Unmanaged HH 5.4 Residues from TPST
Case 2 Waste =P included in Flow 5.3

2,377,474 (Population in 2025)

0.00 ton/day

-142.58 ton/day
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2.8 Lamongan Regency
2.8.1 Specific Conditions
Flow 1. Generation of HH and HHL Waste:

e  The Generation Rate (GR) of Jakstada (0.157 kg/person/day) is very small compared to the GRs
in other cities.

ltems Unit Molj(slfzno Sicll(c?abrjyo Molj(;(be-rto Kab. Gresik Lanlfc?:éan Barlfgalglan

Population in 2018 person 143,377| 2,140,100 1,136,259| 1,335,698| 1,404,679| 1,071,199
Population in 2019 person 144,411| 2,173,272| 1,146,054 1,350,658 1,408,064 1,080,229
Waste Amount ton/day 59.35| 1215.95 796.88 335.92 221.08 392

Jakstrada Generation Rate (GR) g/person/day 413.95 568.17 701.32 251.49 157.39 366
2018 Reduction % 21.88 8.12 28.46 4.84 18.00 6
Handling % 71.44 54.16 4.23 52.77 73.05 19

Unmanaged % 6.67 37.72 67.30 42.38 8.95 76

e  Therefore, the amount of waste (HHW + HHLW) is calculated using the intermediate value of
0.5 kg/person/day of the Big City Generation Rate (0.4-0.6 kg/person/day) shown in "SNI 04-
1993-03" as the GR of waste (HHW + HHLW).

Flow 2. Generation of HH Waste = Flow 2.1 +2.2+23+24

e Flow 2.1, 2.2, 2.3, 2.4 are calculated by multiplying the generation rate of each HHW of WACS
with the population of 2019 as follows:

1. According to the BPS, the population and urban-rural ratio the Kab. in 2018: 1,404,679, Rural:
0.805 (1,131,050), Urban: 0.195 (273,629).

2. Population increase rate in 2019 is 0.00241 according to the “Population Projection of
City/Regency in East Java Province (2015-2025), East Java Provincial Statistics Agency”.

3. Based on the increase rate the population of the Kab. in 2019: 1,408,064, Rural: 0.805
(1,133,492), Urban: 0.195 (274,572).

Flow 3 Generation of HHL Waste: Flow 3 = Flow 1 — Flow 2

e Flow 3.1, 3.2, 3.3, 3.4 are calculated as follows:

1. 3.1 Reduction of Inorganic HHL Waste at Source: Flow 3.1 = Flow 4.1 - Flow 2.1

2. 3.2 Reduction of Inorganic HHL Waste at Source: Flow 3.2 = Flow 4.2 - Flow 2.2

3. 3.3 HHL Waste Discharge for Handling: Flow 3.3 = Flow 3 — (Flow 3.1 + 3.2+ 3.4)
4. 3.4 Unmanaged HHL Waste:

Use the amount (19.78 ton/day) of “V. Unmanaged Waste Amount and Generation Rate (0.1574
kg/p/d) in “Waste Management Balance” of Jakstada” and Applied GR (0.500 kg/p/d)
Flow 3.4 (27.50) = (0.5/0.1574) x 19.78 — Flow 2.4 (35.34)

“Flow 4. Reduction of HH and HHL Waste at Source” is calculated as follows:

1. Flow 4.1 Reduction of Inorganic HH and HHL Waste at Source = Rate of Applied GR and
Jakstrada GR (0.5/0.1574) x Reduced Waste Amount of “A. Reduction of waste generation”
and “B. Amount of waste utilized in the sources” mentioned in “2018 Waste Reduction
Performance Report” in the JAKSTRADA.
=>(0.5/0.1574) x (9.45 + 21.27) = 97.59 ton/day

2. Flow 4.2 Reduction of Organic HH and HHL Waste at Source = Rate of Applied GR and
Jakstrada GR (0.5/0.1574) x Reduced Waste Amount of “C. Amount of waste recycled in the
sources” in 2018 Waste Reduction Performance Report of JAKSTRADA” + “Flow 2.2
Reduction of Organic HH Waste at Source”.
=>(0.5/0.1574) x 9.06 + 72.02 = 100.80 ton/day

3. Flow 4 =Flow 4.1 + Flow 4.2
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Flow 5. HH and HHL Waste Handling = Flow 2.3 + Flow 3.3

e Flow5.1,5.2,5.3, 5.4 are calculated as follows:

1. 5.1 Reduction of Inorganic HH and HHL Waste after Collection: Reduced Waste Amount, 1.77
ton/day of “A.1 Central waste bank managed by government” + 1.30 ton/day of “C.3
Plastic/paper recovery by waste collectors” shown in 2018 Waste Handling Performance Report.

=>1.77+1.30=3.07

2. 5.2 Reduction of Organic HH and HHL after Collection: Reduced Waste Amount, 2.28 ton/day
of “A.2 Composting at Recycling Center (PDU) + 2.85 ton/day of “A.5 Composting from TPS”
+3.04 ton/day of “B.1 Biodigester” + 0.48 ton/day of “C.4 Composting in TPA” + 30.30 ton/day
of “C.5 Methane gas capturing and utilizing as electrical energy source”

=>228+2.85+3.04+0.48 +30.30 =38.95

3. 5.3 Final Disposal of HH and HHL Waste at 3 Official TPAs: Daily average disposal amount
measured by the weighbridge of TPA Tambakrigadung in Sep1-30, 2019 (39.58 ton/day) +
“Reduced Waste Amount, 11.70 ton/day of C.2 Waste in the control landfill” shown in 2018
Waste Handling Performance Report for other two TPAs.

=>39.58 + 11.70 = 51.28 ton/day

4. 5.4 Final Disposal of HH and HHL Waste at other than 3 Official TPAs:

Flow 5.4 = Flow 5 — Flow (5.1 + 5.2+ 5.3)

Reasons of final disposal at sites other than 3 official TPAs:

e According to the public opinion survey, the rates of households and business establishments
which discharge waste correctly to the waste collection service are relatively high
(Household Average 58 %, Business Average: 79 %)

e However total disposal amount in 3 official TPA is small.

2.8.2 Current Waste Flow

2.1 Reduction of 4.1 Reduction of 4. Reduction of HH and
> Inorganic HH Waste at 1 Inorganic HH and HHL "
A » HHL Waste at Source
Source Waste at Source
39.63 ton/day 97.59 ton/day 198.39 ton/day
. 2.2 Reduction of 4.2 Reduction of
> 2. Generation of HH Organic HH Waste at »1Organic HH and HHL at
Waste A
Source Source
503.36 ton/day 72.02 ton/day 100.80 ton/day
2.3 HH Waste Discharge
> for Handling
356.37 ton/day
1. Generation of HH and 2.4 Unmanaged HH
HHL Waste 1 P \Vaste
704.03 ton/day 35.34 ton/day
A 4
3.1 Reduction of 5.1 Reduction of
— >
Inorganic HHL Waste at L_] aé:g:ir?nc: :;I;C\{\il::;e " |Inorganic HH and HHL
Source 9 Waste after Collection
57.96 ton/day 442.80 ton/day 3.07 ton/day
r
. 3.2 Reduction of 5.2 Reduction of
= 3. Generation of HHL »| Organic HHL Waste at l—p Organic HH and HHL
Waste N
Source after Collection
200.67 ton/day 28.78 ton/day 38.96 ton/day
3.3 HHL Waste ©-3 FNAr Isposar of
" . Waste at 3 Official
l=—={Discharge for Handling N
86.43 ton/day 51.28 ton/day
5.4 Final Disposal of
2019 — \?;\.Izsligmanaged hH | Waste at other than 3
Official TPAs
Population in 2019: 1,408,064 27.50 ton/day 349.49 ton/day
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2.8.3 Future Waste Flow

Future Waste Flow is developed based on the following assumption:

[N

AR

According to
Java Provincial Statistics Agency ]
Based on the increase rate population in 2025 is 1,424.960.
Waste generation rate (g/person/day) obtained by WACS is not changed until 2025.
Generation amount of HHW & HHLW increases in accordance with the population.
Future Waste Flow of the following two cases is developed:

Same as JAKSTRADA, the Target year is 2025.
[Population Projection of City/Regency in East Java Province (2015-2025), East
population increase rate up to 2025 is 0.00199.

e Case 1: Rates of Reduction, Handling and Unmanaged wastes will not be changed.
e (ase 2: Rates of Reduction, Handling and Unmanaged wastes will be 30 %,
in 2025 according to the Target of Jakstrada.

1. Generation of HH and
HHL Waste

712.48 ton/day

70 % and 0 %

—

2.1 Reduction of

4.1 Reduction of Inorganic

Inorganic HH Waste at
Source
40.11 ton/day

» HH and HHL Waste at
Source
98.76 ton/day

4. Reduction of HH and
HHL Waste at Source

200.77 ton/day

2. Generation of HH
Waste

509.40 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

PrHH Waste at Source

72.88 ton/day

HH and HHL at Source
102.01 ton/day

L

2.3 HH Waste Discharge

for Handling
360.65 ton/day

2.4 Unmanaged HH
Waste

35.79 ton/day

A 4

> 3.1 Reduction of

Inorganic HHL Waste at |
Source
58.66 ton/day

5. HH and HHL Waste
Handling (Collection)

448.11 ton/day

5.1 Reduction of

Inorganic HH and HHL

Waste after Collectio
3.11 ton/day

3. Generation of HHL
Waste

203.08 ton/day

A\ 4

3.2 Reduction of Organic

r

HHL Waste at Source
29.13 ton/day

Case 1

Population in 2025: 1,424,960

—b

3.3 HHL Waste Discharge

for Handling
87.47 ton/day

3.4 Unmanaged HH
Waste

27.83 ton/day

—>

5.2 Reduction of
Organic HH and HHL
after Collection

39.43 ton/day

5.3 Finar Disposar o

Waste at 3 Official
TPAe
51.90 ton/day

5.3 Final Disposal of
Waste at TPA other
than 3 Official TPAs

353.68 ton/day
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2.1 Reduction of 4.1 Reduction of Inorganic

1. Generation of HH and
HHL Waste

712.48 ton/day

—

$HH and HHL Waste at

Inorganic HH Waste at
Source
75.17 ton/day

Source
105.14 ton/day

4. Reduction of HH and
» HHL Waste at Source

213.74 ton/day

2. Generation of HH
P Waste

509.40 ton/day

2.2 Reduction of Organic

4.2 Reduction of Organic

HH Waste at Source
77.65 ton/day

A 4

HH and HHL at Source
108.60 ton/day

|

2.3 HH Waste Discharge

for Handling
356.58 ton/day

T

2.4 Unmanaged HH
Waste

0.00 ton/day

A 4

3.1 Reduction of
Inorganic HHL Waste at
Source

29.97 ton/day

5. HH and HHL Waste
Handling (Collection)

498.73 ton/day

5.1 Reduction of Inorganic

A 4

HH and HHL Waste after
Collection

3.46 ton/day

-~

5.2 Reduction of Organic
f=p{ HH and HHL after
Collection

43.88 ton/day

3. Generation of HHL
Waste

_|3.2 Reduction of Organic
HHL Waste at Source

L 2

203.08 ton/day 30.95 ton/day

3.3 HHL Waste Discharge
= for Handling

142.15 ton/day

5.3 Final Disposal of
Waste at 3 Official TPAs

57.76 ton/day

—>

5.3 Final Disposal of
Y Waste at TPA other than
3 Official TPAs

393.63 ton/day

3.4 Unmanaged HH

Case 2 Waste

Population in 2025: 1,424,960 0.00 ton/day

2.9

Although the waste amount survey or other related surveys were not carried out in Surabaya City, unlike
the other six regencies/cities, the waste flow of Surabaya City was studied and presented below.

Surabaya City

4. Reduction of HH and HHL
Waste

2.1 Reduction of Inorganic
» HH Waste at Source

194.12 ton/day

4.1 Reduction of Inorganic HH
and HHL Waste at Source

437.82 ton/day

\ 4

439.44 ton/day

2. Generation of HH
¥ Waste
894.46 ton/day

2.2 Reduction of Organic
=THH Waste at Source y
1.62 ton/day

4.2 Reduction of Organic HH
and HHL at Source
1.62 ton/day

A

2.3 HH Waste Discharge for
Ly| Handling

684.33 ton/day

1. Generation of HH and
HHL Waste
2206.00 ton/day

2.4 Unmanaged HH Waste
31.95 ton/day

y

5. HH and HHL Waste Handling

3.1 Reduction of Inorganic 5.1 Recovered Inorganic HH

=» HHL Waste at Source - (Collection) ¥ and HHL Waste at TPA
243.70 ton/day 1687.75 ton/day 0.00 ton/day
A
3. Generation of HHL 3.2 Reduction of Organic 5.2 Processed HH and HHL
> \Waste =¥ HHL Waste at Source = =» Waste at TPST/TPA
1311.54 ton/day 0.00 ton/day 307.11 ton/day

3.3 HHL Waste Discharge 5.3 Final Disposal of HH and
Amount (ton/day) % [ for Handling =»HHL Waste
Generation 2206.00 100 1003.42 ton/day 1380.64 ton/day
Reduction 439.44 19.9
Handling 1687.75 76.5 L, 3.4 Unmanaged HHL Waste HH Waste: Household Waste
Unmanaged 78.81 36 46.86 ton/day HHL Waste: Household Like Waste

Figure 2-2. Waste Flow of Surabaya City (2018)
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The main data that were used to formulate this waste flow are as follows.

¢ Population data and population growth rate:
Total population of the city in 2018: 3,080,185 (from "KECAMATAN DALAM ANGKA-2019"
by BPS (Central Statistics Agency))
Population growth rate: 0.721% (from “Population Projection of City/Regency in East Java
Province (2015-2025)” by East Java Provincial Statistics Agency)

*  Housechold waste generation were calculated using the population and household waste generation
rate which appeared in the academic papers as below.

Kecamatan Waste generation Reported in Kecgmatan
rate (kg/person/day) population (2018)
Sukolilo 0.38 ITS Technical 114,309
Journal
Genteng 0.35 Sited in the above? 31,451
Tambaksari 0.27 Sited in the above* 234,473
Rungkut, 0.31 Sited in the above® 117,591

From these figures, weighed average of waste generation rate was 0.290 kg/person/day. By
multiplying this with the population, total household waste generation amount of 2018 was
calculated at 894.46 ton/day.

*  Most other figures were taken from “Jakstrada Performance Report 2018 of the city.

*  Values for 2.3 and 3.3 were set by assuming that the ratio of those are the same with that of values
for 2 and 3. Same applied to values for 2.4 and 3.4

2 Devy Safitri Ayu Hapsari and Welly Herumurti, “Laju Timbulan dan Komposisi Sampah Rumah
Tangga di Kecamatan Sukolilo Surabaya” JURNAL TEKNIK ITS Vol. 6, No. 2 (2017), 2337-3520

3 N. Setiadewi, “Pengaruh SPA Terhadap Pengelolaan Sampah Permukiman Kecamatan Tambaksari,” Institut
Teknologi Sepuluh Nopember, 2014.

4 N. Setiadewi, “Pengaruh SPA Terhadap Pengelolaan Sampah Permukiman Kecamatan Tambaksari,” Institut
Teknologi Sepuluh Nopember, 2014.

> Y. P. Ratih, “Perencanaan Fasilitas Pengolahan Sampah Rumah Tangga di Kecamatan Rungkut Surabaya,”
Institut Teknologi Sepuluh Nopember, 2013.
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Chapter 3 Time and Motion Survey

3.1 Outlines

The time and motion survey is to clarify the routes of waste collection trucks and time consumption,
which gives a picture of actual waste collection operation.

The survey is generally done by one or more people
who follow a waste collection truck and they will keep
record when the truck starts its pool, which road it
goes, where and how long it stops, what time it arrives
at waste collection points, what time it disposes of
waste at the TPA and what time it finishes the work of
the day.

In order to make the survey more convenient and

efficient, we used GPS loggers. Placed on top of the
collection trucks. The logger can record the locational

data and the temporal data of truck movement. Figure 3-1 GPS Logger on the Truck

3.2 Implementation

Under the supervision of the short-term experts, a survey assistant carried out the survey by placing the
GPS loggers on the trucks, collect them after recording and drawing data into the PC.

As five GPS loggers were available, five trucks at most were chosen for each municipality and their
morning shifts were surveyed. In nature, the time and motion survey is effectively done to assess the
movement of dump trucks which stops a number of waste collection locations along one route.
Therefore, we placed priority to the dump trucks when appropriate. Also, we placed priority to the trucks
which go longer routes. In Lamongan, as we had information that the trucks which go to TPA
Tambakrigadung were all arm rolls, we surveyed trucks that go to TPA Dadapan.

Due to the outbreak of the pandemic and the precautionary measures of Mojokerto Regency, there was
no chance to do this survey in Mojokerto Regency.

3.3  Survey Results

The following tables are the results recorded by the loggers.

Table 3-1. Time and Motion Survey Result in Gresik

Container Distance No. of Load Unload Waste
Trucks Capacity Survey Date | Day (km) From To Duration| Move Stop TPS Trips (TPS) (TPA) V(ELZTe
1] 0:11:47, 0:06:14 1,280
2| 0:03:40| 0:07:20 870
1 |Arm Roll |6 m® 2019/10/24|Thu 76.9|07:36:26| 12:33:09| 4:56:43| 3:21:18| 1:35:25 5 3| 0:03:51 0:05:19 1,090
4| 0:07:56 0:05:19 20
5/ 0:38:41 0:09:34|NO DATA|
1| 0:05:30, 0:08:04 1,460
2 |Arm Roll 6 m? 2019/10/24|Th 130|07:18:22 13:16:38| 5:56:16| 4:43:56 1:14:20] 4o o000, 00590 870
rm Roll |6 m u 16 - 10 D e o 3| 0:05:30] 0:09:21 1,390
4| 0:04:24| 0:08:50 1,120
Arm Roll 3 2019/10/24|Thu 96.1|07:48:27| 11:40:52| 3:52:25| 3:18:14| 0:34:11 1] 045:09) 0:14:29 NO DATA
s 6m | 074027 11:40:52) 9:52:25) 318441 0:34: o 2| 0:04:02] 0:06:25
Additional collection to replace another
broken arm roll 62.7]15:09:37| 17:38:44| 2:29:07| 1:55:12| 0:33:55 1| 0:06:44| 0:07:01|NO DATA
4 'II?::JTIS 8md 2019/10/24|Thu 57.2|07:37:10| 11:29:00| 3:31:50| 2:15:23| 1:16:27 NO DATA
Dump 3
5 Truck [8m 2019/10/24|Thu NO DATA
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Table 3-2. Time and Motion Survey Result in Bangkalan

. Waste
Container | Survey Distance ) No. of | . Load Unload
No. | Trucks Capacity Date Day (km) From To Duration | Move Stop Ps Trips (TPS) (TPA) V(()lg;e
Tue (second
2020/6/9|half for the 60.6| 12:22:51| 17:41:31| 5:18:40| 2:56:14| 2:22:26 1] 2:08:08| 0:06:10 2,400
Dump 3 day)
Truck |8 ™ Wed (first 1
2020/6/10|half for the 60.8| 05:37:15( 11:57:12| 6:19:57| 3:07:26| 3:12:31 1| 2:07:42| 0:05:38 2,400
day)
Tue (second
2020/6/9|half for the 57.8| 12:43:02| 17:57:59| 5:14:57| 3:36:29| 1:38:28 1] 1:29:20| 0:11:17 2,400
Dump 3 day)
Truck (8™ Wed (first 7
2020/6/10|half for the 70.5| 05:55:04| 11:58:33| 6:03:29| 4:08:45| 1:54:44 1] 1:39:03| 0:10:42 2,400
day)
1 0:32:15| 0:04:11 2,400
Dump 6m’ 2020/6/10|Wed 124| 05:03:16( 11:34:57| 6:31:41| 4:44:29| 1:47:12 6
Truck 2| 0:22:18| 0:10:27 2,400
Dump 3 1] 1:38:25| 0:03:58 2,400
6m 2020/6/10|Wed 126| 05:06:35( 11:52:00| 6:45:25| 5:16:43| 1:28:42| 12
Truck 2| 1:12:03| 0:04:48 2,400
Dump 3 1] 1:11:13| 0:10:47 2,400
6m 2020/6/10|Wed 111 6:04:05( 14:43:06| 8:39:01| 5:50:42| 2:48:19 7
Truck 2| 0:22:11| 0:10:23 2,400

Waste volume per truck was calculated by multiplying the container volume (6m3) and unit weight at 0.4.

Table 3-3. Time and Motion Survey Result in Mojokerto City

Container Distance No. Load Unload Waste
No. | Trucks Capacity Survey Date| Day (km) From To Duration | Move Stop of | Trips (TPS) (TPA) Volume
TPS (ko)
1] 0:06:32] 0:10:25] 4,060
A 2| 0:05:48] 0:06:33] 4,105
1R:)"|1| 6m? 2020/3/10|Tue 95.9| 07:43:08| 13:59:47| 6:16:39| 5:45:32| 0:31:07| 4| 3| 0:09:45] 0.04:56] 3,140
NO
4| 0:04:15| 0:06:24| DATA
1] 0:15:20] 0:13:15] 1,690
o[AM 3 2020/3/10|T 51.3| 07:38:14| 13:55:48| 6:17:34| 4:18:15| 1:50:19| 42| 01o93] 0:09:10] 2,580
Roll [Bm ue i iaad OO0 B0R 210 19) 195 3| 0:06:08] 0:05:46] 3,605
4| 0:2211] 0:12:43] 3,245
1| 0:03:56| 0:03:58 3,895
3%’} 6m’ 2020/3/10|Tue 36.7| 11:58:13| 14:42:21| 2:44:08| 2:24:00| 0:20:08| ~ 3|___2| 0:07:27| 0:04:59 N36980
3| 0:02:46| 0:07:48| DATA
1| 1:54:31] 0:16:11] 4,180
5 NO
Tr‘;";f 8 m? 2020/3/10|Tue 39.1| 09:00:17| 16:33:31| 7:14:24| 3:31:20| 3:43:04| 3| 2| 1:15:07| 0:10:41| DATA
NO
3| 0:26:38| 0:12:33| DATA
1] 0:52:32| 0:03:33
Dump 3 40 PPR 3 NO
8m 2020/3/10|Tue 35.4| 7:49:42| 11:54:42| 4:05:00| 2:43:19| 1:21:14| 3| 2| 0:11:00] 0:03:42
Truck DATA
3| 0:12:29] 0:03:07
Table 3-4. Time and Motion Survey Result in Sidoarjo
No.| Trucks Container | Survey Da Distance From To Duration Duration - Move Sto Stop- | No. Trios Load | Unload \\//Zijsr:i
: Capacity | Date Y[ (km) 2hours P | 2nours | TPs | P | (TPs) | (TPA) pl
1|Am 3 2020/3/6) Fri 175| 03:54:51| 14:34:27| 10:35:56| 8:35:56| 7:11:28| 3:28:28| 1:28:28| 2| | 2000| 0113:55] 3,790
Rol |Bm " s s o wo09B) [ A1E0) 9:20:20) 120 2] 0:12:37] 0:15:24] 4,550
oA 3 2020/3/6)|Fri 134| 04:17:23| 15:33:38| 11:16:15| 9:16:15| 5:54:16| 5:21:50| 3:21:50| 2| | ©-21:96] 0:43:00] 2,000
Rol [Bm " A o S0 IR] SRS 9oy 9:elod) St 2[1:33:17[ 0:44:30] 2,020
Dump | . L L N U N D 1[0:24:56] 0:16:54| 4,010
T e m 2020/3/6|Fri 167| 06:21:03| 17:26:38) 11:0535| 905:35| 7:05:05) 4:0030/ 200:30| 2=t T —
Dump ’ Ad- 7. 4o 10 42 oa. oa.
Truck (8™ 2020/3/6|Fri 99.3| 05:44:57| 14:57:37 9:12:40 7:12:40| 5:43:54| 3:28:46| 1:28:46| 1| 4| 4.50.40| 0:00:32] 2,360
Dump o 2020/3/6|Fri 163| 3:45:31| 14:48:49| 11:03:18| 9:03:18| 5:53:19| 5:00:50| 3:00:50| 2| | 20-42| 0:46:49) NO
Truck 8™ " e e DOHIE] 9RSAS) 90SHID) 90998 SIS 2| 0:49:05] 0:46:46| DATA

There are so many "Stop Time" in this table, because the day was Friday. We subtracted 2 hours from the stop-time and total
duration time.
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Table 3-5. Time and Motion Survey Result in Lamongan

. . Waste
Container | Survey Distance . No. of . Load Unload

No. | Trucks Capacity Date Day (km) From To Duration | Move Stop TPS Trips (TPS) (TPA) Vc()ll(L;r)ne

1 Arm 8 2020/3/3|T 25.8| 06:10:15| 09:11:50( 3:01:35 1:47:20| 1:14:15 2 1] 0:06:44) 0:12:54 1,800

Roll 6m ue ’ o T T o o 2| 0:04:49( 0:02:53 1,800

2 Arm 3 2020/3/3|T 23.2| 12:34:34| 14:29:20( 1:54:56| 0:53:10| 1:01:36 2 1] 0:03:41) 0:02:21 1,800

Roll [BM ue il s it IR Ittt B 2| 1:06:49] 0:03:07] 1,800

.?:EE 6m’ 2020/3/3|Tue 28.7| 06:10:12| 09:15:28| 3:05:16( 1:32:31| 1:32:45 2 1] 0:18:34| 0:05:26 2,400
3.4  Analysis Results

The survey data were analyzed and interpreted as below.

Table 3-6. Time and Motion Survey Result (Arm Roll Trucks)

Arm Roll (6 m3)
Gresik Lamongan Sidoarjo Mojokerto City

Time duration per trip 01:26:23 01:14:08 04:28:03 01:23:29
Loading time per trip 00:09:12 00:20:31 00:37:55 00:09:23
Max Loading Time per trip 00:38:41 01:06:49 01:33:17 00:22:11
Min Loading Time per trip 00:03:07 00:03:41 00:21:56 00:02:46
Waste Amount per trip 1,012.5 1,800.0 3,090.0 3,366.7

Coefficient of Deviation 0.42 - 0.36 0.23
Travel distance per trip 31.2 12.3 77.3 16.7
Average Velocity (km/hour) 28.1 18.3 23.6 14.8

Table 3-7. Time and Motion Survey Result (Dump Trucks)
Dump Truck (8 m3(except for Lamongan, whose volume is 6 m3))
Lamongan Sidoarjo Mojokerto City Bangkalan
Time duration per trip 01:32:38 05:04:19 01:53:14 00:58:33
Loading time per trip 00:09:17 00:49:31 00:48:43 00:16:35
Waste Amount per trip 2,400.0 2,360.0 4,180.0 2,400.0
Coefficient of Deviation - 0.23 - -
Travel distance per trip 14.4 85.9 12.4 61.1
Waste loaded (kg/minute) 129.3 19.7 36.5 31.5
Average Velocity (km/hour) 18.6 23.0 11.9 20.6
Number of TPS per trip 2 1 1 4.6

The italic figures needs care as waste volume was not obtained by truck scales but by calculation assuming full loading.

1. Time duration per trip: The overall average for dump trucks and arm rolls was about 2.25 hours. If data
of Sidoarjo was excluded, it becomes 1.5 hours.

2. In case of arm roll trucks, the loading time at a TPS may be one of the indicators to consider work
efficiency. In fact, the loading time of arm roll trucks must be usually and simply determined by the
mechanics of the vehicle and should be stable. Average loading time of four municipalities, however,
varies. Actually, the data vary even in an individual municipality as the large disparity between the
maximum and minimum figures show.

For a scheduled operation, it is advised to make the loading time stable. The reason for the prolonged
loading time needs to be reported and the countermeasures should be taken.

3. As for the dump trucks, the waste amount loaded per unit time is important. In this light, Bangkalan has
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outrageous figure. However, the figure should be taken with care as Bangkalan's TPA has no truckscale
and the waste amount loaded on the truck may be overestimated.

How much the waste amount loaded per unit time should be depends on individual conditions and no
standard figures can be presented. It is recommended to regularly collect data in the similar way so that
the standard figures are understood. This helps the monitoring of collection works.

4. The waste amount per trip varies, although their container sizes are the same. Basically it can be said
that the more waste, the more efficiency. Two municipalities recorded the waste amount by the arm rolls
over 3,000 kg and one municipality that by the dump truck over 4,000 kg, which are equivalent to as
much as 500 kg/m3.

Such exceptional waste data needs to be detected in a daily operation. The cause may include human or
mechanical errors, but if there is no error, such overloading should be avoided as it will damage the
vehicles.

5. The waste amount loaded onto the trucks varies. We calculated “coefficient of variation”, which indicate
to what extent data vary. Those of Gresik and Sidoarjo are high, which means there are some trucks
which carry small volume of waste compared to their full capacity. The location of TPS and other waste
collection points should be planned so that each trip can effectively and fully utilize the truck capacity.
The high coefficient of variation may be suggesting the necessity of relocation of TPS or other waste
collection points.

Annex 2-36



Annex 2, Studies on Current Condition of
Solid Waste Management in Gerbankertosusila

Technical Cooperation Project on Regional Solid Waste
Management in Gerbangkertosusila Area

Chapter 4 Recycling Survey
4.1

The aim of this study is to estimate the amount of recyclable waste collected and its flow through
interviews with major recyclers, and to contribute to the creation of waste flows.

Objectives

4.2

A recycling survey was conducted by a short-term expert and a local assistant according to the following
procedure.

Survey method

Step 1: Request the target municipalities to introduce recycling companies.

Step 2:  Visit the introduced recyclers and conduct an interview survey to understand the source
and amount of recyclable waste.

Step 3: Obtain information on the recyclable waste collector (Intermediary / Buyer) through an
interview survey.

Step 4: Carry out interviews with recyclers to grasp the source and destination of recyclable waste
and its volume.

Step 5:  Following the above steps, aggregate the amount of recyclable waste collected from the

target municipalities by type.

Community-based 3R activities at Waste Bank and TPS-3R or TPST were understood from the
Jakstrada Achievement Report prepared by each municipality annually. The actual situation was
confirmed by visiting Central Waste Bank in Kota Mojokerto and interviewing the community leader
of the bank about the type and amount of recyclable waste they handle. For TPSTs, we visited a TPST
in Sidoarjo Regency to check the actual situation. The results of these surveys were used as a reference
because the recyclable waste collected through community and municipality-based 3R activities is
included in the volume handled by Intermediaries/Buyers and Recyclers.

4.3
4.3.1 Survey period

Implementation of Recycling Survey

The survey was carried out between 7 November and 13 December 2019.
4.3.2 Recycling companies targeted for the interview survey

A total of 21 recyclers, middlemen and collectors were visited during this survey, the breakdown of
which is shown in the table below.

Table 4-1. List of Recycling Companies visited

Company name Classification Location Product Materials
Kab. Plastic flake | Plastic,
1 | PT Handoko Jaya Recycler Bangkalan Briquet Coconut shell, etc.
2 | UD Anugrah Recycler Kab. Gresik Plastic pellets | LDPE plastics
PT Surabaya . Corrugate
3 Mekabox Recycler Kab. Gresik Carton box Paper/Cardboard
4 | PT WJS Recycler Kab. Mojokerto | Plastic pellet | Plastic
PT Kemasan Styrofoam
5 | Ciptatama Recycler Kab. Mojokerto bo)>l< Plastic
Sempurna
: . Plastic :
6 | UD Samudra Jaya | Recycler Kab. Sidoarjo h Plastic
anger
7 | UD B-Plast Recycler Kab. Sidoarjo Plastic goods | Plastic
PT Mtra Utama Recycler/ Kab. .
8 Plastik Buyer Bangkalan Plastic basket | Paper
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Recvcler/ Kab Plastic, Metal,
9 | UD Wira Jaya Y ’ Plastic flake Papre/Cardnoard, E-
Buyer Bangkalan
waste
PET, HDPE, Metal,
10 CV Sinar Mulia Intermediar Kab. Alminum, Paper/
Rejeki y Lamongan Cardboard, E-waste,
Glass
11 | CV Utama Intermediary | Kab. Sidoarjo PE Plastics
12 | UD Hamid Intermediary | Kab. Sidoarjo Metal
13 | CV Omben Putra Intermediary | Kab. Sidoarjo Metal

PT Langgeng Jaya

14 Plastik Buyer Kab. Gresik Plastic (PET)
15 | CV Pelita Mas Buyer Kab. Gresik LDPE plastics
Anugrah
. Kab. Plastic, Metal, Paper,
16 | UD Samber Rejeki | Buyer Lamongan Cardboard, Glass bottle
PET, HDPE, Metal,
. Kab. Alminum, Paper/
171 Mr. Adi Buyer Lamongan Cardboard, E-waste,
Glass
18 | PT Inocycle Tbk Buyer Kab. Mojokerto Plastic (PET)
19 | PT Inocycle Tbk Buyer Kab. Mojokerto Plastic
20 | PT Asia Bottle Buyer Kab. Sidoarjo Plastic (PET)
Cycling
. Plastic, Metal,
21 | UD Berkah Lokal Buyer Kota Mojokerto Papre/Cardnoard, Glass
4.4 Review of Jakstrada Report

A summary of the following seven items from the Jakstrada Report prepared in 2019 by the six target
municipalities was reviewed. .

(1
@)
3)
4
6))
(6)
(7

Waste Management Balance

Details for waste reduction 2017

Details for managed waste 2017
Details for managed waste 2018
2018 Implementation Report

Details for waste reduction 2018

2018 Achievement Report Summary

Jakstrada's Achievement Report shows the amount of waste generated, the amount of waste reduced and
the amount of waste managed. In addition, the amount of waste reduction includes the following items,
which contain valuable information on recycling, so we confirmed this in this survey.

=3

-0 a0

4.5

waste reduction through multiple programmes in multiple facilities (e.g. schools, public

buildings)

Use of waste (material recovery) in multiple facilities (e.g. TPS, waste banks) run by local

communities.

Recycled waste (composting) in some community-managed facilities (e.g. TPS, waste banks).
Waste processed into raw materials (composting) in some facilities managed by the government.

Waste treated with energy at multiple government-controlled facilities
Waste at landfill site.

Findings of Recycling survey

The volume of recyclable waste handled by the companies listed above was aggregated by type and
collection area (target municipality). If the companies could not specify the amount by collection area,
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we estimated the amount by allocating it to the population. The results are shown in the table below.
The companies visited were located in six municipalities in the project area. It is assumed that there are
a number of large recyclers in Surabaya as it is a metropolitan city where 3Rs are outstandingly active,
but interview with them was not possible in this survey.

The amount of recyclable waste obtained from the interviews with recyclers was 304.1 tons per day,
with the largest amount of waste paper and cardboard (62%), followed by plastics (31%) and scrap metal
(6%). By region, Kab. Sidoarjo has the largest share (29%), followed by Kota Surabaya (22%), Kab.
Lamongan (17%) and Kab. Gresik (13%).

Table 4-2. Summary of Recyclable Wastes

Origin of Materia Plastic Caprggi;/r d Metal Glass Total ’\élijvbe?/;gf
ton/day ton/day ton/day ton/day ton/day | companies

Gresik Regency 124 26.0 0.2 0.0 38.6 4
Bangkalan Regency 9.4 20.1 0.3 0.0 29.8 3
Mojokerto Regency 12.6 11.6 0.2 0.0 244 4
Mojokerto City 3.0 1.6 0.1 0.0 4.8 1
Surabaya City 27.7 38.2 0.8 0.0 66.7 0
Sidoarjo Regency 17.9 60.2 10.8 0.0 88.8 6
Lamongan Regency 12.3 31.8 6.7 0.1 51.0 3

95.2 189.6 19.1 0.2 304.1 21
Total

31% 62% 6% 0% 100%

The table below shows how much recyclables are going out from which municipality and how much
recyclables are coming in to them. For Bangkalan, Sidoarjo and Lamongan, they are the major source
of recyclables for themselves. For Gresik, Sidoarjo is the top supplier and Surabaya is the second. For
Mojokerto city, Mojokerto Regency is the main origin.

Table 4-3. Origin and Destination of Recyclable Wastes (ton/day)

Waste Destination
Gresik |Bangkalan '\égggﬁgj Mojgilfjrto Surabaya|Sidoarjo|Lamongan| Total

Gresik 34.5 0.0 1.2 2.1 0.0 0.1 0.8 38.6
Bangkalan 101 18.1 1.0 1.0 0.0 0.0 0.0 30.1

3,% Mojokerto R. 12.0 0.0 0.0 9.6 0.0 25 0.3 24.4
‘g Mojokerto C. 1.4 0.0 0.0 3.3 0.0 0.1 0.0 4.8
@ |Surabaya 42.4 10.2 3.3 3.3 0.0 7.0 0.4 66.7
> Sidoarjo 60.2 0.0 3.3 4.9 0.0 20.4 0.0 88.8
Lamongan 17.7 0.0 0.2 0.3 0.0 0.1 32.7 51.0
Total 178.4 28.3 9.0 245 0.0 30.2 341 304.4

In the table below, the first line shows the amount of waste separated by community. Most of such
information was found in Jakstrada and used to draw current waste flow charts in Chapter 2. The
recyclable items are those which are sold at the waste banks or to the waste collectors. The second line
shows waste amount which go out of the municipalities, as found in this recycling survey. The third line
shows waste amount processed in the municipalities.

The forth (bottom) line is the waste amount which is supposed to come into the municipalities (=amount
treated + amount separated by community — amount of out-going). Gresik has a very large number and
it is likely that a large amount of waste enters Gresik although the recycling survey could not identify
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where such waste is processed. Such waste may come from Surabaya, which was not surveyed. It also
can be said that recyclers of Gresik have larger capacity of processing than what can be collected in the
regency. Waste separation at source will need to be more encouraged.

On the other hand, Lamongan has a large amount of waste separated by community in the municipality
but local recyclable processing is only one sixth. There are two possibilities: the recycling survey could
not cover many recycling companies, or the data of waste separated by community is overstated and
needs revised.

Table 4-4. Recyclables in and out of the Municipalities (ton/day)

Gresik | Bangkalan Mojokerto MOJo_kerto Surabaya | Sidoarjo | Lamongan
Regency City
Sgparated. by 17.5 30.1 73.4 140 | 43944| 1290 198.4
ommunity

Out-going 38.6 29.8 24.4 4.8 66.7 88.8 51.0

Processed 178.4 28.3 9.0 24.5 - 30.2 341

Supposed to 199.5 27.9 -39.9 15.3 - -10.0 1133
come into
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Chapter 5 Public Opinion Survey

5.1 Objectives

A Public Opinion Survey (POS) was conducted in order to grasp the habit of waste handling and
opinions of the local governments of the residents about the SWM operations and business entities.
5.2 Survey method

5.2.1 Survey process

Implementation Arrangement: Survey assistants carried out the interview under the supervision of the
short-term experts.

Number of Samples: 300 residents and 100 business entities of each regency/city.
Step 1. To select target households and business entities in cooperation with the C/P.

Step 2. To prepare the questionnaires for households and business entities which cover questions
about their waste handling habits (waste separation and discharge manner, usage of waste
banks, etc.) and opinions about the SWM operations.

Step 3. To explain the survey assistants about interview procedure, contents of the questionnaire
and specific points to be noted.

Step 4. The survey assistants visit the residents and business entities and interview them using the
questionnaires.

Step 5. The survey assistants fill out the answer format, and submit it to the short-term expert.
5.2.2 Sampling
The number of samples of Households and Business entities was set by the following procedure.

Number of Households samples

Step 1:  Kecamatan is classified based on high, medium, and low population density, and
Kecamatan to be sampled is determined in consultation with short-term experts and local
government C/P.

Step 2:  Clarify population and the number of TPS of Desa/Kelurahan (Village / Sub-district) in
the selected Kecamatan. Then select Desa/Kelurahan considering the number of TPS
installed and the size of population.

Step 3:  The sample size of each Desa / Kelurahan is determined according to the size of
population.

Through consultation between the short-term expert and the C/P of the target municipality, the number
of Kecamatan selected in step 1 was 6 for Mojokerto Regency and 5 for Sidoarjo Regency and
Lamongan Regency, respectively.

Number of Business entities samples

The number of samples of business entities was set according to the procedure with the advice of C/P
who is familiar with the distribution of business establishments in the region.

Step 1:  Allocate 100 samples to the Kecamatan selected in Households Step 1 in consultation
with the C/P.

Step 2:  Furthermore, it will be distributed to Desa / Kelurahan in Kecamatan selected in Step 2 of
Households.

The number of samples of each Kabupaten/Kota (Regency/City) selected by the above procedure was
set as shown in the table below.
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Table 5-1. Distribution of the number of samples by Kecamatan for each municipality

Kabpaten (Regency) / Households Business Entities
Kota (City) Kecamatan Rate HHs Rate BEs
GRESIK 33% 99 50% 50
KEBOMAS 45% 134 40% 40
1. KAB. GRESIK
CERME 22% 67 10% 10
Total number of samples 100% 300 100% 100
BANGKALAN 39% 116 70% 70
BURNEH 29% 86 20% 20
2. KAB. BANGKALAN
TANAH MERAH 33% 98 10% 10
Total number of samples 100% 300 100% 100
KRANGGAN 28% 83 32% 32
MAGERSARI 43% 128 46% 46
3. KOTA MOJOKERTO
PRAJURIT KULON 30% 89 22% 22
Total number of samples 100% 300 1 100
BANGSAL 12% 37 17% 17
MOJOSARI 19% 57 10% 10
PURI 17% 52 25% 25
4. KAB. MOJOKERTO | DAWAR BLANDONG 12% 37 16% 16
JETIS 20% 61 12% 12
GEDEG 19% 56 20% 20
Total number of samples 100% 300 100% 100
SIDOARJO 27% 81 20% 20
BUDURAN 13% 40 18% 18
SUKODONO 17% 51 18% 18
5. KAB. SIDOARJO
TAMAN 27% 80 25% 25
GEDANGAN 16% 48 19% 19
Total number of samples 100% 300 100% 100
LAMONGAN 20% 60 40% 40
DEKET 14% 41 10% 10
TIKUNG 14% 41 10% 10
6. KAB. LAMONGAN
PACIRAN 30% 90 30% 30
BRONDONG 23% 68 10% 10
Total number of samples 100% 300 100% 100
Table 5-2. Number of samples by business sector
Kinds of - » T o
H c
business|  ® o B 30 T g & g = ®) S
o 2 =T T 3 0 I} = 3 =
° o L o @ @ = o) o) ) QL
Local Gov. ) S b o [T o by %
n <
Kab. Bangkalan 30 30 10 4 20 5 1 0 100
Kab. Gresik 33 28 12 4 17 4 2 0 100
Kab. Lamongan 30 29 1 5 20 3 2 0 100
Kab Mojokerto 31 26 16 2 18 5 1 1 100
Kab. Sidoarjo 31 29 11 4 19 3 3 0 100
Kota Mojo 31 30 10 5 19 3 2 0 100
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5.2.3 Sample locations

The coordinates of all samples were recorded to get distance from them to the nearest TPS.

5.2.4 Preparation

Two types of questionnaires were prepared, one for households and one for business entities.

A group of 5 survey assistants were formed with one leader for the survey. They were trained to get

familiar to the questionnaires, survey procedure and communication tools among the team.

5.3 Implementation of POS

The interview survey using the questionnaire was conducted in each Kabupaten / Kota by the teams for
two weeks in November 2020 (see table below). In addition to collecting the questionnaires, survey
assistant A confirmed the location of TPS near from the samples.

Table 5-3. Implementation period of POS for each municipality

Dates of Interview with Households Dates of In_ter_view With. Business/
Institutional Entities
Kab. Bangkalan 15-26 Nov. 18-25 Nov.
Kab. Gresik 14-26 Nov. 16-26 Nov.
Kab. Lamongan 15-26 Nov. 15-26 Nov.
Kab. Mojokerto 14-27 Nov. 24-26 Nov.
Kab. Sidoarjo 15-28 Nov. 17-26 Nov.
Kota Mojo 12-25 Nov. 18-25 Nov.

5.4 Results of POS

In this chapter, the results of the surveys for households and business entities are presented in an inter-
municipal manner.

The aggregation results of the survey for households and business entities are shown in Chapters 4 and
5, respectively, for each municipality.

5.4.1 Household

(1) Material recycling or compost
1)  Overviews

Q1 Do you recycle or compost your waste? (MA: multiple answers)
1. Yes, | usually separate recyclable waste and sell it to Waste Bank.
Yes, | usually separate recyclable waste and sell it to Recyclables Buyers.
| usually compost food waste.
| usually compost green waste.
| hardly recycle or compost my waste.
Others

I

More than half of the respondents from almost all local governments answered that they did not recycle.
Kab. Bangkalan, Kab. Gresik, and Kab. Sidoarjo had a high percentage of respondents who responded
not recycle, at around 70%-83%, while Lamongan, Mojokerto, and Kota Mojokerto had 48%-57%.

In Material recycle, 20-60% of respondents said that valuable materials were sorted and sold to a
recycling company or Waste Bank. Kab. Gresik, Kota Mojokerito, and Kab. Lamongan have relatively
high rates of using Waste Bank at 31%, 26%, and 21%, respectively. The ratio in other municipalities
is less than 10%, and it is hardly used in Bangkalan.

Kab. Gresik, Kab. Lamongan, and Kab. Sidoarjo have 13% to 18% of the respondents who say they are
composting organic waste, but it seems compost is not as prevalent in other municipalities as these three
Kabpatens.
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Table 5-4. Summary of Question 1 results
Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Waste Bank user 0.3% 31.0% 21.0% 4.7% 8.0% 26.3%
2. Sell recyclable to Buyers. 19.3% 14.7% 39.3% 23.0% 30.7% 17.7%
3. Compost food waste. 0.0% 10.3% 8.3% 1.7% 0.0% 1.0%
4. Compost green waste. 0.3% 3.0% 9.3% 13.0% 2.7% 1.0%
5. No recycling 83.0% 66.7% 47.7% 73.0% 56.7% 51.0%
6. Others 3.3% 4.0% 2.0% 0.7% 2.3% 6.3%

2)  About Waste Bank

Q2 (For those who do not use Waste Bank) What is the major reason that you don't use Waste Bank?

1. Because the Waste Bank is far
2. Because the price is cheap

3. Because it is annoying

4.  Others (Please specify: )

The reason for not using the Waste Bank is that it is distant or the purchase price is cheap, but the

majority of the reasons are "There is no Waste Bank in the neighborhood or it is closed" and "I don't
know Waste Bank".

Table 5-5. Summary of Question 2 results
Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Waste Bank is far 9.0% 4.8% 12.2% 28.3% 10.5% 24.0%
2. Price is cheap 0.0% 6.8% 6.3% 26.2% 11.2% 0.0%
3. It is annoying 1.0% 1.0% 0.0% 4.2% 5.8% 0.4%
4. Others 90.0% 81.2% 67.2% 40.9% 72.1% 72.9%
(2) Handling of waste that has not been recycled or composted
1)  Overviews (Q3)

Q3 How do you handle the waste that is not recycled or composted? (MA)
1. lbring it to TPS or TPA by myself

2 It is collected by collector hired by the community | belong to.

3 It is collected by management office of housing complex or apartment

4. ltis collected by municipality

5. | burn it.

6 | bury it.

7 | throw it into a road or open land or waterway.

8 Others

About the handling of non-recycled waste, respondents could make multiple answers to the eight
prepared answers. The breakdown of the 8 answers is that 1 to 4 are so-called appropriate handlings that
are eventually accumulated in the TPA using the existing collection system, and 5 to 8 are so-called
inappropriate handlings that are burning or throwing the waste in an open land or waterways.
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The table below shows the number of respondents with 1 to 4 (appropriate handling) including multiple
responses, the number of respondents responding to both 1 to 4 & 5 to 8 (appropriate and inappropriate
handling), and 5 to 8 (inappropriate handling).

At Kab. Gresik, Kab. Sidoarjo, and Kota Mojokerto, more than 80% of respondents said that they are
handling them appropriately. On the other hand, Kab. Bangkalan and Kab. Mojokerto respectively 79%
and 72% of respondents answered that they are handling inappropriately. In Kab. Lamongan, 58% of
respondents answered that they handled it appropriately, and 31% said that they handled it
inappropriately. Kab. Lamongan had the highest proportion among the 6 municipalities, with 12%
responding that they were handling both.

Table 5-6. Number of Respondents of Question 3

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto Mojokerto
1~4 53| 18% 254 | 85% 173 | 58% 248 | 83% 79 | 26% 276 | 92%
1~4 & 5~8 9 3% 24 8% 35| 12% 6 2% 4 1% 20 7%
5~8 238 | 79% 22 7% 92| 31% 46 | 15% 217 | 72% 3 1%
Total 300 | 100% 300 | 100% 300 | 100% 300 | 100% 300 | 100% | 299* | 100%

*: One respondent did not answer this question.

Looking at the breakdown of multiple answers handling appropriately, the majority of respondents used
the collection service by the community except Kab. Bangkalan, and Kota Mojokerto had a response
rate of 86%. Kab. Gresik had the highest percentage of respondents who directly brought it to TPS at
23%. Respondents who answered that collection/transportation of Municipality are generally small at
1.3% to 18.3%.

The most common type of inappropriate handling was burning, with 80% of Kab. Bangkalan
respondents. In addition, the so-called illegal dumping of waste thrown into open lands and waterways

was 22% and 14% in Kab. Bangkalan and Kab. Lamongan, respectively.

Table 5-7. Summary of Question 3 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1.Bring to TPS or TPS 7.0% 22.7% 14.0% 4.3% 3.0% 3.7%
2. Collected by community 2.3% 54.3% 51.3% 43.7% 22.0% 86.3%
3. Collected by housing o o o o o o
complex or apartment 5.0% 5.3% 6.0% 19.3% 1.7% 3.3%
4. Collected by municipality 7.0% 14.7% 2.0% 18.3% 1.3% 6.7%
5. Burning 80.3% 8.3% 28.0% 15.3% 70.0% 7.3%
6. Burying 15.7% 1.0% 2.3% 1.7% 2.0% 1.0%
7. Throwing to open land or o o o o o o
waterway 21.7% 2.0% 13.7% 0.0% 4.3% 0.0%
8. Others 0.0% 6.0% 5.7% 0.7% 2.0% 0.3%
2)  Why behave inappropriately (question to respondents in 5-8 above) (Q4)

Q4 (to those who chose the answers 5-8 above) Why do you handle your waste in that manner?
1. Because | couldn’t find public collection service.
2. Because | don’'t want to pay for collection service
3. Because TPS is far from my house
4.  Others (Please specify: )

Many of the respondents who responded that they were inappropriately handling answered, "There is
no public collection service."
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Table 5-8. Summary of Question 4 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1.No public collection 66.7% 13.0% 67.7% 46.2% 67.4% 4.5%
service.
2. Don’'t want to pay for
collection service 3.7% 2.2% 0.0% 11.5% 5.4% 4.5%
3. TPS is far from my house 5.0% 15.2% 8.7% 3.8% 15.8% 4.5%
4. Others 5.3% 19.6% 15.7% 36.5% 11.3% 77.3%
(Blank) 1.3% 50.0% 7.9% 1.9% - 9.1%
(3) Payment for waste collection service
1)  Payment to Community

| Q5.1 How much do you currently pay for waste collection service per month? (to Community) |

The proportion of respondents paying to the community varies according to their municipality, with
90% for Kota Mojokerto, 61%-79% for Gresik, Lamongan and Sidoarjo, and 8.7% for Bangkalan, the

lowest.

This reflects the result of "Q4: Handling of waste that has not been recycled or composted”, and the
respondents who pay the collection service cost generally discharge appropriately.

Table 5-9. Summary of Question 5.1 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan | Gresik | Lamongan | Sidoarjo | Mojokerto | Mojokerto
Pay 8.7% 61.0% 61.3% 79.0% 27.3% 90.3%
(Blank) = not pay 91.3% 39.0% 38.7% 21.0% 72.7% 9.7%
Average (among those who pay) 28,154 14,260 15,310 15,895 14,500 12,819
Overall average 2,440 8,698 9,390 12,557 3,963 11,580

2)

Payment to Municipal Government

Government)

Q5.2 How much do you currently pay for waste

collection service per month? (to Municipal

Lamongan has no regulation to collect Retribution, but other municipalities have a small number of
respondents paying to the Municipal Government compared to the Community, even though there is a
regulation. Therefore, it can be said that the collection of waste fees from citizens is extremely limited
in the six municipalities surveyed.

Table 5-10. Summary of Question 5.2 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan | Sidoarjo | Mojokerto | Mojokerto
Pay 3.7% 16.3% 0.0% 3.0% 6.3% 6.3%
(Blank) = not pay 96.3% 83.7% 100.0% 97.0% 93.7% 93.7%
Average (among those who pay) 26,591 15,041 0 21,000 29,158 11736.84
Overall average 975 2,457 0 630 1,8477 743.33

(4)
1)  Overviews

Waste discharge frequency

| Q6 How frequently do you discharge your waste? (Times per week)
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Regarding the frequency of discharge, most of the respondents of all municipalities answered that they
discharge it every day, and Kab. Mojokerto answered that it discharges 10 to 20 times a week (does not
store garbage in the house). The next highest number is twice or three times a week.

Table 5-11. Summary of Question 6 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto

1 2.0% 4.7% 0.3% 1.3% 0.3% 0.3%

2 3.0% 13.3% 1.3% 13.7% 32.3% 6.7%

3 5.3% 20.0% 25.3% 23.7% 10.7% 34.3%

4 5.3% 2.7% 18.3% 6.7% 7.7% 3.3%

5 5.3% 1.0% 0.7% 1.3% 1.7% 4.0%

6 11.7% 1.7% 1.3% 1.0% 2.3% 6.7%

7 63.3% 54.3% 52.7% 50.0% 23.0% 43.3%
10 0.3%
12 0.3%
14 16.7%
15 3.7%
16 0.7%
20 0.3%

Awareness of TPA

()

Q7 Do you know at which TPA your waste is disposed of?
1. Yes

2. Yes, but | do not know the name.
3.  No | do not know.

Between 60% and 96% of Kab. Bangkalan, Kab. Lamongan, Kab. Sidoarjo, and Kab. Mojokeruto
respondents do not know the TPA at which their waste is disposed of. It can be said that public awareness
of Solid Waste Management (SWM) conducted by Municipality is low. On the other hand, in Kab.
Gresik and Kota Mojokerto, 66% and 52% of respondents recognize TPA respectively. It was found
that there are differences in public awareness regarding SWM among the 6 municipalities.

Table 5-12. Summary of Question 7 results

Annex 2, Studies on Current Condition of
Solid Waste Management in Gerbankertosusila

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1 Yes, Tknowthe name of 2.3% 38.0% 25.7% 12.0% 3.7% 31.0%
2.Yes, but not know the 13.7% 28.0% 3.0% 28.0% 0.7% 20.7%

name of TPA

3. No | do not know. 84.0% 33.0% 71.3% 60.0% 95.7% 48.3%
(Blank) 1.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(6) Satisfaction with Municipal waste management
1

) Overviews

Q8 Are you satisfied with the municipal waste management you live in?
1. Yes, | am satisfied.

2. No, | am not satisfied
3. | do not know.
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Regarding the current residents' satisfaction with waste management, the majority of respondents except
Kab. Lamongan and Kab. Mojokerto answered that they were satisfied, and Kota Mojokerto had a high
level of 76%. On the other hand, the respondents who were not satisfied were the most at 40% in Kab.

Lamongan and 12% to 20.3% in other municipalities.

Table 5-13. Summary of Question 8 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Yes, | am satisfied. 51.7% 54.0% 36.7% 53.7% 27.3% 76.3%
2.No, | am not satisfied 14.7% 19.3% 40.0% 20.3% 12.3% 19.3%
3.1 do not know. 33.7% 15.3% 23.3% 26.0% 60.3% 4.3%
(Blank) 11.3%

2) Reason not to be satisfied

1. Scattered waste

Bad smell

Mice and flies

Flooding of waterways blocked by garbage
Polluting TPA

Others

o0k wd

Q9 (For those who not satisfied) What is the reason you are not satisfied? (MA)

The reasons for dissatisfaction with the current waste management are that waste is scattered and bad

smell, and mice and flies, and these accounts for about 50 to 80%.

For other reasons, the most respondents answered "no collection/transportation service" in Kab.
Mojokerto. In other municipalities the respondents pointed out the poor quality of services, such as the
fact that discharged waste is left for a long time, in addition to the lack of services.

Table 5-14. Summary of Question 9 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Scattered waste 81.8% 48.3% 50.0% 55.7% 10.8% 41.4%
2.Bad smell 27.3% 25.9% 11.7% 37.7% 5.4% 15.5%
3. Mice and flies 0.0% 8.6% 4.2% 14.8% 2.7% 0.0%

4. Flooding caused by o o o o o o
garbage 2.3% 1.7% 5.0% 1.6% 0.0% 24.1%
5. Polluting TPA 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
6. Others 20.5% 46.6% 40.8% 19.7% 86.5% 55.2%
(Blank) 0.8% 3.4%

3) Improvements required for Municipality

municipality to do? (MA)
1. To provide TPS more.
To increase waste haulage frequency from TPS.
To keep TPS clean.
To clean roads, parks and other public places more often.
To operate TPA more sanitarily.
To educate people for good manners.
Nothing particular.
| don't know.
Specify

© N Ok ON

Q10 (For those who not satisfied) To improve waste condition, what do you want to

request the
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In the question regarding the improvement measures required to Municipal Government for respondents
who are not satisfied with the waste management in the previous section, the most respondents answered
that they would increase the frequency of collecting waste discharged to TPS. It continued to expand
TPS, clean public areas, and provide education to residents.

Table 5-15. Summary of Question 10 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. To provide TPS more. 43.2% 31.0% 31.7% 27.9% 43.8% 241%
2. Tolincrease waste haulage 45.5% 32.8% 27.5% 65.6% 50.0% 37.9%
frequency from TPS.
3.To keep TPS clean. 6.8% 8.6% 16.7% 6.6% 12.5% 10.3%
4.To clean roads, parks and
other public places more 20.5% 8.6% 62.5% 21.3% 9.4% 10.3%
often.
5. I;’n‘i’tzfi@te TPA more 4.5% 5.2% 6.7% 3.3% 0.0% 1.7%
6. To educate people for good 43.2% 19.0% 36.7% 9.8% 6.3% 31.0%
manners.
7. Nothing particular. 9.1% 5.2% 1.7% 0.0% 0.0%
8.1 don't know. 0.0% 1.7% 2.5% 0.0% 31.3%
9. Specify 2.3% 19.0% 9.2% 3.3% 6.3% 32.8%
(Blank) 3.4% 0.8% 1.6%

4)  About cost burden of inhabitants required for improvement

Q11+12. (For those who not satisfied) To improve waste management to your satisfaction, the
government will need a reasonable cost, but are you willing to pay it? If yes, How much can you pay
to the municipality for improvement of waste management (Monthly)?
1. Yes, | can pay less than Rp. 10,000
2. Yes, | can pay Rp. 20,000 - Rp. 50,000
3. Yes, | can pay Rp. 50,000 - 100,000
4. Yes, | can pay more than Rp. 100,000

Regarding the cost burden required to improve the current waste management, about 85 to 90% of the
respondents in all municipalities answered that they are willing to bear the burden if Rp50,000/month

or less.

Table 5-16. Summary of Question 11+12 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto Mojokerto
1 E‘;SH'OngOpay less than 61.4% 17.2% 63.3% 41.0% 48.6% 32.8%
2. j(gsp’ |eat Pay Rp. 20,000 38.6% 62.1% 35.8% 59.0% 32.4% 44.8%
3. Yes, | can pay Rp. 50.000 0.0% 3.4% 0.0% 1.7%
4. £§8’1|0((:)a80%ay more than 0.0% 0.0% 5.4%
5.No 0.0% 15.5%
6. Others 13.8% 3.4%
(Blank) 3.4% 0.8% 13.5% 1.7%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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(7) Distribution of TPS users by distance to TPS

The number of respondents using TPS and the number not using TPS which responded in “Q3 How do
you handle the waste that is not recycled or composted (MA)” are calculated according to the distance
between the sample point and TPS.

It was once again confirmed that the number of respondents using TPS decreases as the distance
increases. The majority of respondents said that they would use TPS even if the distance to TPS was 1
to 2 km, but if it exceeds 2 km, it will be 16%.

Table 5-17. Distribution of TPS users by distance to TPS

200- 500-
0-200m 500m 1000m 1-2km 2km- |lIrregular Total
TPS use 15 24 10 2 2 1 54
Kab. Bangkalan  TPS not use 11 38 54 24 114 5 246
Total 26 62 64 26 116 6 300
TPS use 59 136 46 10 4 255
Kab. Gresik TPS not use 5 11 15 11 3 45
Total 64 147 61 21 7 300
TPS use 9 51 58 33 22 173
Kab. Lamongan  TPS not use 9 31 20 67 127
Total 9 60 89 53 89 300
TPS use 17 88 59 72 12 248
Kab. Sidoarjo TPS not use 3 5 10 17 17 52
Total 20 93 69 89 29 300
TPS use 10 6 7 46 10 79
Kab. Mojokerto TPS not use 3 17 61 74 60 6 221
Total 13 23 68 120 70 6 300
TPS use 28 139 99 10 276
Kota Mojokerto TPS not use 13 10 23
(Blank) 1 1
Total 29 152 109 10 300
TPS use 138 444 279 163 50 11 1085
TPS not use 22 93 181 146 261 11 714
Total
(Blank) 1 1
Total 161 537 460 309 311 22 1800
100%
80%
60%
40%
20%
0%
0-200m 200-500m 500-1000m 1-2km 2km-
B TPS use BETPS not use

Figure 5-1. Distribution of TPS users by distance to TPS
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5.4.2 Business Entities

(1) Material recycle or compost
1)  How to treat food waste (Q1)

Annex 2, Studies on Current Condition of
Solid Waste Management in Gerbankertosusila

Q 1. How is your food waste managed?

1.  Composted here by our staff.
Composted by the municipal facility. .
Composted by a private company.
Discharged for disposal.

Others

Sl

Only a small number of businesses are composting food waste, and 72% to 96% of businesses do not
recycle it and discharge waste.

Table 5-18. Summary of Question 1 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan | Sidoarjo Mojokerto | Mojokerto

1. Composted here by our 2.0% 3.0% 1.0% 7.0% 2.0%
2. ?omposted by the municipal 1.0% 1.0% 1.0% 0.0%

acility. .
3. Composted by a private 0.0% 0.0% 2.0% 1.0%

company.
4. Discharged for disposal. 91.0% 93.0% 72.0% 96.0% 84.0% 90.0%
5. Others 9.0% 4.0% 24.0% 2.0% 7.0% 7.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

2) How to treat green waste (Q2)

S

Q 2. How is your green waste managed?
1.

Composted here by our staff.

Composted by the municipal facility.
Composted by a private company.

Discharged for disposal.
Others.

As with food waste, only a small number of businesses are composting green waste, and most businesses
discharge it as general waste. In municipalities other than Kab. Bangkalan, the percentage of respondents
answered "others" is high because some businesses do not generate green waste, but it has been

confirmed that some are burning it.

Table 5-19. Summary of Question 2 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Sompostad her by our 1.0% 6.0% 2.0% 4.0% 1.0%
2. Composted by the municipal
facility. 3.0% 0.0% 1.0% 2.0%
3. Composted by a private 1.0% 0.0% 2.0%
company.
4. Discharged for disposal. 92.0% 43.0% 69.0% 92.0% 89.0% 83.0%
5. Others. 8.0% 53.0% 24.0% 5.0% 3.0% 16.0%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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3)

How to treat recyclable waste (Q3)

2.
3.
4.

Sold to Buyers.
Sold to Waste Bank.

Discharged for disposal.

Others

Q 3. How is your recyclable waste managed?
1.

In Kab. Bangkalan, Kab. Gresik, Kab. Sidoarjo, and Kota Mojokerto, 10-20% of businesses sell
recyclable waste to Buyer. But Kab. Lamongan and Kab. Mojokerto have high rates of 42% and 66%,
respectively. However, it can be seen that most of the resource waste that is not sold is discharged as

general waste.

Table 5-20. Summary of Question 3 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Sold to Buyers. 12.0% 12.0% 42.0% 9.0% 66.0% 20.0%
2. Sold to Waste Bank. 3.0% 9.0% 0.0% 3.0% 7.0%
3. Discharged for disposal. 79.0% 55.0% 33.0% 90.0% 30.0% 60.0%
4. Others 9.0% 30.0% 16.0% 1.0% 1.0% 13.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(2) Handling of waste that has not been recycled or composted
1) Overviews (Q4)

Q 4. How do you handle the waste that is not recycled or composted? (MA)
1. lbringitto TPS by myself

2. |bring it to TPA by myself

3.  The collector | have contracted with carries it to TPA.
4. ltis collected by municipality

5. | burn it.

6. | bury it.

7. lthrow it into a road or open land or waterway.

8. Others

About the handling of non-recycled waste, respondents could make multiple answers to the eight
prepared answers. The breakdown of the 8 answers is that 1 to 4 are so-called appropriate handlings that
are eventually accumulated in the TPA using the existing collection system, and 5 to 8 are so-called
inappropriate handlings that are burning or throwing the waste in an open land or waterways.

The table below shows the number of respondents with 1 to 4 (appropriate handling) including multiple
responses, the number of respondents responding to both 1 to 4 & 5 to 8 (appropriate and inappropriate
handling), and 5 to 8 (inappropriate handling).

Table 5-21. Number of Respondents of Question 4

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto Mojokerto
1~4 68 95 79 81 24 95
1~8 1 0 3 1 27 2
5~ 31 5 18 18 49 3
Total 100 100 100 100 100 100

Compared to Households, a high percentage of respondents answered that the businesse handles waste
appropriately. However, since there are 49 and 31 respondents in Kab. Mojokerto and Kab. Bangkalan
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respectively, it seems important to raise awareness among businesses. On the other hand, it shows that
the businesses in Kota Mojokerto and Kab. Gresik who answered to handle waste inappropriately were
3 and 5, respectively, and it can be said that the businesses in these municipalities have higher awareness.

Looking at the handling method from multiple answers, more than 15% of businesses have signed a
collection contract, and Kota Mojokerto accounts for 65%. Of particular note compared to households,
Kab. Bangkalan, Kab. Sidoarjo, and Kota Mojokerto have a large number of businesses that use
Municipality collection services.

The most common type of improper handling is burning, with 72% of respondents answered that they
are burning waste in Kab. Mojokerto, and 31% in Kab, Bangkalan.

Table 5-22. Summary of Question 4 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Bring it to TPS by myself 13.0% 45.0% 29.0% 3.0% 42.0% 11.0%
2. Collected by communily 3.0% 9.0% 19.0% 12.0% 19.0% 14.0%
3. Collected by collector 15.0% 37.0% 25.0% 34.0% 13.0% 65.0%
contracted
4. Collected by municipality 40.0% 13.0% 9.0% 34.0% 1.0% 25.0%
5. Burning 31.0% 18.0% 18.0% 72.0% 3.0%
6. Burying 3.0% 5.0%
7. Throwing into open land or 17.0% 1.0% 1.0% 2.0% 1.0%
waterway.
8. Others 4.0% 2.0%

2)  Why behave inappropriately (question to respondents in 5-8 above) (Q5)

Q 5. (to those who chose the answers 5-8 above) Why do you handle your waste in that manner?
1. Because | couldn’t find public collection service.

2 Because | don’t want to pay for collection service
3. Because TPS is far from my house
4. Others

For the reason of inappropriate handling, “there is no public collection service” was the most common
reason, with Kab. Bangkalan and Kab. Lamongan accounting for 75%. In Kab. Mojokerto, almost half
of the respondents answered that there is no collection service and TPS is far.

Table 5-23. Summary of Question 5 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1Mo public collection 75.0% 76.2% 42.1% 50.0% 20.0%
2.Don’t \{vant to pay for 5.3% 20.0%

collection service

3. TPS is far from my house 21.9% 20.0% 4.8% 5.3% 44.7%
4. Others 80.0% 14.3% 47.4% 5.3% 20.0%
(Blank) 4.8% 40.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Respondents 32 5 21 19 76 5
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(3)
1)

Payment for waste collection service
Payment to Community

Q 6.1 How much do you currently pay for waste collection service per month? (to Collector according
to the contract)

The proportion of respondents who pay waste collection service according to the contract was over 50%
in municipalities other than Kab. Bangkalan.

Table 5-24. Summary of Question 5.1 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
Pay 14% 54% 62% 50% 62% 76%
(Blank) = not pay 86% 46% 38% 50% 38% 24%
Average (among those who pay) 30,714 49,315 43,871 111,122 17,677 42,789
Overall average 4,300 26,630 27,200 55,000 10,960 32,520

2)

Payment to Municipal Government

Q5.2 How much do you currently pay for waste collection service per month? (to Municipal
Government)

Lamongan has no regulation to collect Retribution, and other municipalities have retribution regulation,
but as seen in households, not all the business entities pay to municipal governments. Even the highest
payment percentage is about 41% in Kab. Bangkalan.

Table 5-25. Summary of Question 5.2 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
Pay 41% 22% 6% 34% 4% 29%
(Blank) = not pay 59% 78% 94% 66% 96% 71%
Average (among those who pay) 25,427 38,909 8,000 45,147 76,250 58,179
Overall average 10,425 8,560 480 15,350 3,050 16,455

(4)

Waste discharge frequency (Q7)

| Q 7. How frequently do you discharge your waste? (Times per week)

The highest frequency of discharges from businesses is seven times a week, followed by three or four
times. In Kab. Mojokerto, 14% of respondents answered that they were more than 8 times.

Table 5-26. Summary of Question 7 results

Answer Kab. Kab: Kab. .Kab.' Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1/week 3.0% 5.0%
2/week 2.0% 2.0% 4.0% 9.0% 1.0%
3/week 3.0% 12.0% 17.0% 11.0% 19.0% 11.0%
4/week 1.0% 1.0% 17.0% 9.0% 12.0%
5/week 3.0% 10.0% 10.0% 6.0% 9.0%
6/week 13.0% 1.0% 6.0% 1.0% 1.0% 2.0%
7lweek 79.0% 76.0% 48.0% 58.0% 34.0% 73.0%
8/week 1.0%
9/week 1.0%
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14/week 2.0% 10.0%
15/week 2.0%
20/week 1.0%
(No answer) 1.0% 3.0% 2.0% 5.0% 3.0%

(5) Awareness of TPA (Q8)

Q 8. Do you know at which TPA your waste is disposed of?
1. Yes (Name of disposal site: )
2. Yes, butl don't know the name
3. No

Almost half of businesses in Kab. Gresik and Kota Mojokerto who answered they knew the destination
(TPA) of the waste they discharged, but in other municipalities, more than 70% did not know.

Table 5-27. Summary of Question 8 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1.Yes, | know name of TPS 8.0% 27.0% 29.0% 8.0% 3.0% 37.0%
2. Yes, butldontknow 21.0% 23.0% 16.0% 3.0% 17.0%
3.No, | don’t know 71.0% 50.0% 71.0% 76.0% 94.0% 46.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(6) Satisfaction with Municipal waste management
1)  Overviews (Q9)

Q 9. Are you satisfied with the municipal waste management you live in?
1. Yes, | am satisfied.
2. No, | am not satisfied
3. | do not know.

Other than Kota Mojokerto, the majority of respondents answered they were satisfied with Municipal
waste management. On the other hand, Kab. Lamongan and KAb. Mojokerto accounted for a quarter of
the respondents who were dissatisfied.

Table 5-28. Summary of Question 9 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Satisfied. 84.0% 61.0% 59.0% 55.0% 25.0% 70.0%
2. Not satisfied 6.0% 12.0% 26.0% 19.0% 5.0% 26.0%
3.1 do not know. 10.0% 27.0% 15.0% 26.0% 70.0% 4.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

2) Reason not to be satisfied (Q10-MA)

Q 10. (For those who not satisfied) What is the reason you are not satisfied? (MA)
Scattered waste

Bad smell

Mice and flies

Flooding of waterways blocked by garbage

Polluting TPA

Others

ook wd =
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Many of the respondents who were dissatisfied cited it because of scattered waste, bad smell, and mice
and flies. In addition to these reasons, the frequency of TPS collection and poor manners of collection
are also reported.

Table 5-29. Summary of Question 10 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Scattered waste 33.3% 83.3% 76.9% 52.6% 40.0% 34.6%
2.Bad smell 30.8% 57.9% 40.0% 15.4%
3. Mice and flies 21.1% 7.7%
4. Flooding by garbage 8.3% 3.8% 3.8%
5. Polluting TPA 40.0%
6. Others 66.7% 50.0% 23.1% 21.1% 40.0% 69.2%
Respondents 6 12 26 19 5 26

3) Improvements required for Municipality (Q11-MA)

Q 11. (For those who not satisfied) To improve waste condition, what do you want to request the
municipality to do? (MA)
1. To provide TPS more.
To increase waste haulage frequency from TPS.
To keep TPS clean.
To clean roads, parks and other public places more often.
To operate TPA more sanitarily.
To educate people for good manners.
Nothing particular.
| don't know.
Specify :

© 0N oA ON

Expectations for Municipality in order to improve the unsatisfactory situation are most likely to increase
TPS and increase the frequency of TPS collection, followed by cleaning public spaces such as roads and
parks, and enlightening residents.

Table 5-30. Summary of Question 11 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. To provide TPS more. 66.7% 50.0% 57.7% 21.1% 20.0% 15.4%
2. To increase waste haulage o o o o o
frequency from TPS. 100.0% 33.3% 38.5% 84.2% 38.5%
3.To keep TPS clean. 16.7% 8.3% 11.5% 10.5% 60.0%
4 To clean public places 16.7% 33.3% 26.9% 21.1% 15.4%
5. To operate TPA more o o o o
sanitarily. 16.7% 3.8% 10.5% 20.0%
6. To educate people for 50.0% 8.3% 46.2% 19.2%
good manners.
7. Nothing particular.
8.1 don't know.
9. Specify : 16.7% 11.5% 20.0% 34.6%
Respondents 6 12 26 19 5 26
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4)

About cost burden of inhabitants required for improvement (Q12)

1. Yes
2. No

Q 12. (For those who not satisfied) To improve waste management to your satisfaction, the
government will need a reasonable cost, but are you willing to pay it?

It was found that a majority of the respondents would be willing to pay for implementing the above
remedial measures. Especially in Kab. Bangkalan, Kab. Lamongan and Kab. Sidoarjo, more than 80%
of respondents are willing to pay.

Table 5-31. Summary of Question 12 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1.Yes 83.3% 58.3% 96.2% 100.0% 60.0% 76.9%
2.No 16.7% 41.7% 3.8% 40.0% 23.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Respondents 6 12 26 19 5 26
(7) Payment for waste collection service (Q6.1, Q6.2, Q13)
1)  Payment to Collector

to the contract)

Q 6.1 How much do you currently pay for waste collection service per month? (to Collector according

In 6 municipalities, an average of 53% of businesses pay fees for collection services by individual
contract or community contract.

Payments were concentrated on Rp 20,000 to Rp.50,000, with the largest number of businesses replying

Rp20,000.
Table 5-32. Summary of Question 6.1 results
Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. Respondents pays fee 14.0% 54.0% 62.0% 50.0% 62.0% 76.0%
2. (Blank) 86.0% 46.0% 38.0% 50.0% 38.0% 24.0%
Average (among those who pay) 30,714 49,315 43,871 111,122 17,677 42,789
Overall average 4,300 26,630 27,200 55,000 10,960 32,520

2)

Payment to Municipality

Government)

Q6.2 How much do you currently pay for waste collection service per month? (to Municipal

An average of 22.7% of businesses in 6 municipalities pay collection services to municipality. In Kab.
Lamongan and Kab. Mojokerto, the percentages paid are low at 6% and 4%, respectively, and for other
municipalities it is high at 22% to 41%, which is a different situation.

The amount of payment is concentrated on Rp 10,000 to Rp50,000, but Rp20,000 was the largest, as in

the previous section.

Table 5-33. Summary of Question 6.2 results

Kab. Kab. Kab. Kab. Kab. Kota
Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
Respondents pays fee 41.0% 22.0% 6.0% 34.0% 4.0% 29.0%
(Blank) 59.0% 78.0% 94.0% 66.0% 96.0% 71.0%
Average (among those who pay) 25,427 38,909 8,000 45,147 76,250 58,179
Overall average 10,425 8,560 480 15,350 3,050 16,455
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3) Impressions on Waste cost

Q 13. What do you think about the waste cost you are currently paying?
1. High
2. Reasonable
3. Cheap
4.  Others

About 40 to 65% of businesses think that waste cost is appropriate. It was found that about 5% of the
businesses recognize it as high, and 10 to 30% consider it rather cheap.

Table 5-34. Summary of Question 13 results

Kab. Kab. Kab. Kab. Kab. Kota

Bangkalan Gresik Lamongan Sidoarjo Mojokerto | Mojokerto
1. High 6.0% 6.0% 1.0% 4.0%
2. Reasonable 38.0% 49.0% 66.0% 42.0% 55.0% 63.0%
3. Cheap 23.0% 26.0% 11.0% 30.0% 10.0% 24.0%
4. Others 8.0% 25.0% 16.0% 22.0% 34.0% 9.0%
(Blank) 31.0% 1.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Annex 2-58




Technical Cooperation Project on Regional Solid Waste Annex 2, Studies on Current Condition of
Management in Gerbangkertosusila Area Solid Waste Management in Gerbankertosusila

Chapter 6 Estimation of Remaining Service Lifetime of the Existing
Final Disposal Sites

6.1  Outline
6.1.1 Objectives

e  To estimate the remaining service lifetime of the existing final disposal sites (those receiving most
waste in each local government (regency/city) when there are more than two).
e To confirm the need for a new or wide-area disposal site.

6.1.2 Applied Methodology
The short-term experts conducted the work by the following steps.

Step 1. Calculation of the remaining disposal capacity of the existing disposal site (TPA).
Step 2. Estimation of the_current and future disposal amount at the existing TPA.
Step 3. Estimate the remaining service lifetime of the existing TPA.

6.1.3 Calculation of the Remaining Disposal Capacity
The remaining disposal capacity (m3) of the existing TPA is calculated by the following procedure.

1. The aerial photo of the target TPA is taken by a drone (UAV), and a topographic map of the current
state of the TPA is created.

2. A landfill plan, which shows the shape of the TPA at the completion of the landfill operation, is
made on the current topographic map. The plan is made by the following conditions:

* TPA boundary, location of facilities for TPA operation (e.g., weighbridges and offices), and
Area for waste disposal are decided by the C/Ps of each regency/city.
*  Design conditions of the landfill: This basically follows the regulation of PUPR below, but
site-specific exceptional conditions are determined when necessary.
- Slope should be at 1:3.
- Five-meter-wide steps to be provided at every 5m elevation.

3. The remaining disposal capacity (m3) is calculated by subtracting the current TPA terrain from the
landfill plan terrain using software called “Cloud Compare”.

6.1.4 Estimation of the Current and Future Disposal Amount
The current and future disposal amounts at the existing TPA are estimated by the following procedure.

1. The current disposal amount (ton/day) of the existing TPA is obtained by analyzing the latest
measurement data of the waste disposed of at the target TPA.

2. Analyze the above measurement data and WACS data to develop a Waste Flow of the current status
of each local government in 2019.

3. The future disposal amount (ton/day) at the target TPA is predicted in the following two cases based
on the current Waste Flow as described in Chapter 2.

Case 1 Continue the current Waste Flow: The case where waste handling, reduction, disposal and
un-management rate are the same with the current status. The rate not from the Jakstrada report but
from the experts’ analysis is used. The amount of disposal will increase only due to the increase in
population.

Case 2 Waste Flow of Jakstrada Plan: The case where the Jakstrada targets (70% handling, 30%
reduction) are achieved in 2025 and these rates remain the same onwards. The amount of disposal
will increase as the population grows.
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6.1.5 Estimation of the Remaining Service Lifetime

In order to estimate the remaining service lifetime of the existing TPA, the above current and future
disposal amounts (ton/day) are converted to the accumulated disposal volumes (m3) as follows.

1. Calculate the yearly disposal amount (ton/year) from the current year (2019) to the planned year
(2025) based on the above current and future disposal amounts (ton/day). For the year 2019, 100
days' worth was calculated because the aerial photos were taken by Drone in October 2019.

2. Convert the yearly disposal amount (ton/year) to the yearly disposal volume (m3/year) by assuming
that the unit weight of waste disposed of at the TPA is 1 ton/m3 and the_rate of cover soil volume
to disposed waste volume is 0.1.

The accumulated disposal volume (m3) is calculated by using yeary disposal volume.

4. The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3)
and the remaining disposal capacity (m3).

6.2 Gresik Regency
6.2.1 Calculation of the Remaining Disposal Capacity
(1) Target TPA and Disposal Area

Target TPA is TPA Ngipik. Areas for landfilling were determined as below.

Gresik TPA (9.7ha) Gresik TPA (BJ‘haj)

Area A&B

(2) Landfill Plan

The following landfill plans are made as shown in the figure below.
Areas A and B:

In fact, Area B does not have remaining capacity because its slope is steeper than 1:3. Area B will be
remained as it is. As shown in the figure below, Area A will be used with slope at 1:3 and Sm-wide steps
at Sm (s1), 10m (s2), 15m (s3) and 20m (s4) height. Final height of the landfill will be 25m (s5).
Elevation mentioned is based on the drone survey map.

Area C:

Area C is used after Areas A and B are full. Slope will be at 1:3 and Sm-wide steps are provided at S5m
(s1), 10m (s2) and 15m (s3) height. Final height of the landfill will be 20m (s4).
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Area A&B Area C

Note: Bright green indicates Sm-wide steps and flat parts (final heights). Blue parts indicate slopes
of 1:3.

(3) Remaining Disposal Capacity

The remaining disposal capacities of Area A&B and Area C are calculated 171,420 m3 and 232,362
m3 respectively.

6.2.2 Disposal Amount and Volume
(1) Disposal Amount
The current and future waste disposal amounts are as shown in the table below.

Table 6-1. Current and Future Waste Disposal Amount

Current in 2019 Future Case 1 in 2025 Future Case 2 in
2025
Amount Rate Amount Rate (%) | Amount Rate
(ton/day) (%) (ton/day) (ton/day) (%)
Generation 570.3 100 608.2 100 608.2 100
Reduction 174 3.0 18.7 3.0 182.5 30.0
Handling 410.5 72.0 437.7 72.0 425.7 70.0
Unmanaged 142.4 25.0 151.8 25.0 0.0 0.0
Disposal at TPA 128.6 - 137.2 - 133.4 -
Ngipik

(2) Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Ngipik is calculated in the Table below.
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Table 6-2. Accumulated Disposal Volume of TPA Ngipik for Case 1 & 2

Case 1 Case 2
Daily dYearIy Yearly Waste Daily Yearly Yearly Waste

Year | disposal |spo_sal disposal accumulat | disposal dlspo_sal disposal accumulat

(ton/day) by weight | by volume ions (m3) | (ton/day) by weight | by volume ions (m3)

(ton) (m3) (ton) (m3)

2019 128.6 12,860 14,146 14,146 128.6 12,860 14,146 14,146
2020 130.0 47,459 52,205 66,351 129.4 47,232 51,955 66,101
2021 131.5 47,979 52,777 119,128 130.2 47,524 52,277 118,377
2022 132.9 48,499 53,349 172,478 131.0 47,817 52,599 170,976
2023 134.3 49,020 53,921 226,399 131.8 48,109 52,920 223,896
2024 135.7 49,540 54,494 280,893 132.6 48,402 53,242 277,139
2025 137.2 50,060 55,066 335,958 133.4 48,695 53,564 330,703
2026 138.1 50,421 55,463 391,421 134.8 49,220 54,142 384,844
2027 139.1 50,784 55,863 447,284 136.3 49,750 54,725 439,569
2028 140.1 51,150 56,265 503,549 137.8 50,286 55,315 494,884
2029 1411 51,519 56,671 560,220 139.3 50,829 55,911 550,796
2030 142.2 51,891 57,080 617,300 140.8 51,376 56,514 607,310

6.2.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and
the remaining disposal capacity (m3) as shown in the Table below.

Remaining Disposal Remaining Year of TPA (Year)
TPA Area ;
Capacity (m3) Case 1 Case 2
Area A +B 171,420 Until November 2022 Until December 2022
Area C 232,362 Until January 2024 Until January 2024

The above-mentioned work finds out the following aspects:

6.3

e  There is no difference between Case 1 and Case 2 as the handling rates of the two are close.
With the TPA guidelines of PU, there is no space for waste disposal at Area B. Then Area
A&B will not be able to receive waste after Dec. 2022.

e Using Area C (combined of Area A&B), the TPA will be able to receive waste until January

2024.

e  Gresik will need a new TPA to replace TPA Ngipik after 3 years.
e In addition, since final disposal amount waste at other than TPA Ngipik is quite big, official
TPAs for remote area are necessary.

Bangkalan Regency

6.3.1 Calculation of the Remaining Disposal Capacity

(1)

Target TPA and Disposal Area

Target TPA is TPA Buluh. Area for landfilling was determined as shown in the left figure below.
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Disposal Area Landfill Plan

(2) Landfill Plan

The landfill plan is made as shown in the right figure above. Landfilling area will be used with slope at
1:3 and Sm-wide steps at -10 m (s1) and -5m (s2). Final height of the landfill will be -2m (s3). Elevation
mentioned is based on the drone survey map. In the figure bright green indicates Sm-wide steps and flat
part (final height). Blue parts indicate slopes of 1:3.

(3) Remaining Disposal Capacity

The remaining disposal capacity is calculated 14,151 m3.

6.3.2 Disposal Amount and Volume

(1) Disposal Amount

The current and future waste disposal amounts are as shown in the table below.

Table 6-3: Current and Future Waste Disposal Amount

Current in 2019 Future Case 1 in 2025 Future Case 2 in
2025
Amount Rate Amount Rate (%) | Amount Rate
(ton/day) (%) (ton/day) (ton/day) (%)
Generation 395.7 100 4151 100 4151 100
Reduction 30.1 7.6 31.6 7.6 124.5 30.0
Handling 154.4 39.0 162.0 39.0 290.6 70.0
Unmanaged 211.2 53.4 221.5 53.4 0.0 0.0
Disposal at TPA 46.4 - 48.6 - 83.2 -
Buluh

(2) Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Buluh is calculated in the Table below.
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Table 6-4: Accumulated Disposal Volume of TPA Buluh for Case 1 & 2

Case 1 Case 2
Daily d\_(early Yearly Waste Daily Yearly Yearly Waste

Year | disposal |spo_s,al disposal accumulat | disposal dlspo_s,al disposal accumulat

(ton/day) by weight | by volume ions (m3) | (ton/day) by weight | by volume ions (m3)

(ton) (m3) (ton) (m3)

2019 46.4 4,637 5,101 5,101 46.4 4,637 5,101 5,101
2020 46.7 17,063 18,769 23,870 52.5 19,165 21,081 26,182
2021 471 17,201 18,921 42,792 58.6 21,405 23,545 49,727
2022 47.5 17,339 19,073 61,865 64.8 23,645 26,009 75,737
2023 47.9 17,477 19,225 81,090 70.9 25,885 28,473 104,210
2024 48.3 17,616 19,377 100,467 77.1 28,124 30,937 135,147
2025 48.6 17,754 19,529 119,996 83.2 30,364 33,401 168,547
2026 49.0 17,882 19,670 139,666 83.9 30,608 33,668 202,216
2027 49.3 18,011 19,812 159,477 84.5 30,853 33,938 236,154
2028 49.7 18,140 19,954 179,432 85.2 31,100 34,210 270,364
2029 50.1 18,271 20,098 199,530 85.9 31,349 34,484 304,847
2030 50.4 18,403 20,243 219,773 86.6 31,600 34,760 339,607

6.3.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and
the remaining disposal capacity (m3) as shown in the Table below.

TPA Area

Remaining Disposal
Capacity (m3)

Remaining Year of TPA (Year)

Case

1

Case 2

13,069 m2

14,151

Until May

2020

Until May 2020

The above-mentioned work finds out the following aspects:

6.4

e  The remaining disposal capacity is only 14,151 m3.
With the TPA guidelines of PU, the TPA Buluh will not be able to receive waste after June

2020.

e Bangkalan will need a new TPA to replace TPA Buluh urgently.
e In addition, since final disposal amount waste at other than TPA Buluh is quite big, official
TPAs for remote area are necessary.

Mojokerto City

6.4.1 Calculation of the Remaining Disposal Capacity

(1)

Target TPA and Disposal Area

Target TPA is TPA Randegan. As shown in the figure below, possible landfill areas were determined as
follows:

e Land owned by the Mojokerto City is narrow strip as shown in the red line (A).
e Lands marked B and C belong to the private owner(s).
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(2) Landfill Plan and Remaining Capacity

The following landfill plans are made as shown in the figure below.

Target Area and Plan Landfill Plan

Area A: 17,603 m2
Landfill Plan:

Area A cannot follow the regulation of PUPR. As
shown in the figure right, Area A will be used with
slope at 1:2 and 2.5m-wide step at Om (s1) height.
Final height of the landfill will be 3m (s2).
Elevation mentioned is based on the drone survey
map.

Remaining Disposal Capacity: 46,586 m3

Area B: 23,543 m2
Landfill Plan:

Area B can follow the regulation of PUPR. As
shown in the figure right, Area B will be used with
slope at 1:3 and Sm-wide step at Om (s1) height.
Final height of the landfill will be 3m (s2).
Elevation mentioned is based on the drone survey
map.

Remaining Disposal Capacity: 121.421 m3

Area C: 24.418 m2
Landfill Plan:

Area C can follow the regulation of PUPR. As
shown in the figure right, Area C will be used with
slope at 1:3 and Sm-wide step at Om (s1) height.
Final height of the landfill will be 3m (s2).
Elevation mentioned is based on the drone survey
map.

Remaining Disposal Capacity: 105,864 m3

Note: Bright green indicates steps and flat parts (final heights). Blue parts indicate slopes in the figure.
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6.4.2 Disposal Amount and Volume

(1) Disposal Amount
The current and future waste disposal amounts are as shown in the table below.

Table 6-5: Current and Future Waste Disposal Amount

Current in 2019 Future Case 1in 2025 | Future Case 2 in 2025
Amount Rate Amount Rate (%) Amount Rate (%)
(ton/day) (%) (ton/day) (ton/day)
Generation 87.1 100 90.7 100 90.7 100
Reduction 14.0 16.1 14.6 16.1 27.2 30.0
Handling 69.2 794 72.0 79.4 63.5 70.0
Unmanaged 3.9 4.5 4.1 4.5 0.0 0.0
Disposal at TPA 62.2 - 64.8 - 571 -
Randegan

(2) Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Randegan is calculated in the Table below.

Table 6-6: Accumulated Disposal Volume of TPA Randegan for Case 1 & 2

Case 1 Case 2
Daily Yearly | Yearly |\ o6 Daily Yearly | Yearly e

Year | disposal dlspo_sal disposal accumulat | disposal dlspo_sal disposal accumulat

(ton/day) by weight | by volume ions (m3) | (ton/day) by weight | by volume ions (m3)

(ton) (m3) (ton) (m3)

2019 62.2 6,217 6,839 6,839 62.2 6,217 6,839 6,839
2020 62.6 22,849 25,134 31,973 61.3 22,383 24,621 31,460
2021 63.0 23,006 25,307 57,279 60.5 22,074 24,281 55,741
2022 63.5 23,163 25,479 82,758 59.6 21,765 23,941 79,683
2023 63.9 23,320 25,652 108,410 58.8 21,456 23,602 103,284
2024 64.3 23,477 25,824 134,235 57.9 21,147 23,262 126,546
2025 64.8 23,634 25,997 160,232 571 20,838 22,922 149,468
2026 65.2 23,804 26,185 186,416 57.5 20,988 23,087 172,554
2027 65.7 23,976 26,373 212,790 57.9 21,139 23,253 195,808
2028 66.2 24,149 26,564 239,353 58.3 21,292 23,421 219,229
2029 66.6 24,323 26,755 266,108 58.8 21,445 23,590 242,819
2030 67.1 24,498 26,948 293,056 59.2 21,600 23,760 266,579

6.4.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and
the remaining disposal capacity (m3) as shown in the Table below.

Remaining Disposal Remaining Year of TPA (Year)
TPA Area Capacﬁy (m%) Case 1 Case 2
Area A 46,586 Until June 2021 Until July 2021
Area A +B 168,007 Until March 2026 Until Sep. 2026
AreaA+C 152,450 Until August 2025 Until January 2026
AreaA+B+C 273,871 Until March 2030 Until March 2031
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The above-mentioned work finds out the following aspects:
e No significant difference between Cases 1 and 2, because current handling rate of waste is
already over 70% and most of collected waste is disposed of at TPA Randegan.

e  Without purchasing private land nearby, the TPA will not be able to operate after mid-2021.

6.5 Mojokerto Regency

6.5.1 Calculation of the Remaining Disposal Capacity
(1) Target TPA and Disposal Area

Target TPA is TPA Desa Belahan Tengah. There are 6 possible areas for landfilling in TPA Desa
Belahan Tengah. C/P determined the areas for landfilling as follows:

o Individual Use of 5 Areas: Areas of A, B, C, E and F will be separately used. Wastes were
disposed of at Areas of A, B and C in October 2019 when aerial photo taken. Area D will be
used as nursery.

o Integrated Use of 5 Areas: The five areas of A, B, C, E, and F will be combined and used

for landfilling.

Individual Use of 5 Areas

Integrated Use of 5 Areas
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(2) Landfill Plan
The following two landfill plans are made.
1) Individual Use of 5 Areas

All 5 Areas cannot follow the regulation of PUPR. In addition, the site condition of each area differs.
Dimension of landfill plan for each area is set as shown in the table below.

Area
ltems A B C E F
Slope 1.2 1.2 1:2 1.2 1.2
Step width 2m 2m 2m 2m 2m
Step Height Om -2m, Om -1m -2m -2m
Final Height 2m 2m m Om Om

Note: Elevation mentioned is based on the drone survey map.

Landfill Plans for 5 areas are made as shown in the figure below. In the plan, Bright green indicates
steps and flat parts (final heights). An example of steps and flat part height is shown in the Area B. Blue
parts indicate slopes.

2) Integrated Use of 5 Areas

Target area of this case can follow the regulation of PUPR. As shown in the figure below, target area
will be used with slope at 1:3 and Sm-wide step at 1m height. Final height of the landfill will be 1m and
3m. Elevation mentioned is based on the drone survey map.
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Remaining Disposal Capacity

The remaining disposal capacity is calculated as follows:

e Individual Use of 5 Areas:

e Integrated Use of 5 Areas:

22,707 m3

39,905 m3

6.5.2 Disposal Amount and Volume

(1)

Disposal Amount

The current and future waste disposal amounts are as shown in the table below.

Table 6-7: Current and Future Waste Disposal Amount

Currentin 2019 Future Case 1in 2025 | Future Case 2 in 2025

Amount Rate Amount Rate (%) | Amount Rate (%)

(ton/day) (%) (ton/day) (ton/day)
Generation 573.0 100 601.8 100 601.8 100
Reduction 73.3 12.8 77.0 12.8 180.5 30.0
Handling 30.3 5.3 31.8 5.3 421.3 70.0
Unmanaged 469.4 81.9 493.0 81.9 0.0 0.0
Disposal at TPA Desa 28.6 - 30.1 - 398.1 -
Belahan Tengan

()

Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Desa Belahan Tengah is calculated in the Table below.

Table 6-8: Accumulated Disposal Volume of TPA Desa Belahan Tengan for Case 1 & 2

Case 1 Case 2

Daily Yearly Yearly Waste Daily Yearly Yearly Waste
Year | disposal bd'SPO.Sal disposal accumulat | disposal dlspo_sal disposal accumulatio

(ton/day) y weight | by volume ions (m3) | (ton/day) by weight | by volume ns (m3)

(ton) (m3) (ton) (m3)

2019 28.6 2,861 3,147 3,147 28.6 2,861 3,147 3,147
2020 28.9 10,530 11,583 14,730 90.2 32,919 36,211 39,358
2021 291 10,618 11,680 26,410 151.8 55,395 60,934 100,292
2022 29.3 10,705 11,776 38,186 213.3 77,871 85,658 185,950
2023 29.6 10,793 11,872 50,058 274.9 100,347 110,382 296,332
2024 29.8 10,881 11,969 62,027 336.5 122,823 135,105 431,437
2025 30.1 10,968 12,065 74,092 398.1 145,299 159,829 591,266
2026 30.3 11,047 12,152 86,244 401.3 146,491 161,140 752,406
2027 30.5 11,127 12,240 98,484 404.6 147,692 162,461 914,867
2028 30.7 11,207 12,328 110,812 408.0 148,903 163,793 1,078,660
2029 30.9 11,288 12,417 123,229 411.3 150,124 165,136 1,243,797
2030 31.1 11,369 12,506 135,735 414.7 151,355 166,490 1,410,287
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6.5.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and
the remaining disposal capacity (m3) as shown in the Table below.

Remaining Remaining Year of TPA (Year)
TPA Area Disposal
Capacity (m3) Case 1 Case 2
Individual Use of 5 Areas 22,707 Until August 2021 Until June 2020
Integrated Use of 5 Areas 39,905 Until January 2023 | Until December 2020

The above-mentioned work finds out the following aspects:

e  There is big difference between Case 1 and Case 2 due to extreme difference of handling rates.

e In Individual Use of 5 Areas, TPA Tengah will not be able to receive waste after August 2021
in Case 1 and after June 2020 in Case 2.

e In Integrated Use of 5 Cells, TPA Tengah will not be able to receive waste after January 2023
in Case 1 and after December 2020 in Case 2.

e  Mojokerto Regency requires a new TPA for replacing the TPA Tengah urgently.

e In addition, if the Mojokerto Regency intends to extend collection service to the remote area,
official TPAs for the area are necessary.

6.6 Sidoarjo Regency

6.6.1 Calculation of the Remaining Disposal Capacity
(1) Target TPA and Disposal Area

Target TPA is TPA Jabon. There were two Areas for landfilling at TPA Jabon at the time of October 2019
as shown in the left figure below. The remaining disposal capacity calculation work is conducted in the
Active Cell shown in the right figure below.

Whole Areas for Landfilling Active Cell
(2) Landfill Plan

The following landfill plans are made as shown in the figure below.

Final Height 15m:
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As shown in the left figure below, the active cell will be used with slope at 1:3 and Sm-wide steps at Sm
(s1), and 10m (s2) height. Final height of the landfill will be 15m (s3). Elevation mentioned is based on
the drone survey map.

Final Height 20m:

As shown in the right figure below, the active cell will be used with slope at 1:3 and 5Sm-wide steps at
Sm (sl), 10m (s2) and 15m (s3) height. Final height of the landfill will be 20m (s4).

Final Height 15m

Final Height 20m

Note: Bright green indicates Sm-wide steps and flat parts (final heights). Blue parts indicate slopes
of 1:3.

(3) Remaining Disposal Capacity

The remaining disposal capacity is calculated as follows:

e Final Height 15m: 304.073 m3
e Final Height 20m: 437.919 m3

6.6.2 Disposal Amount and Volume
(1) Disposal Amount

The current and future waste disposal amounts are as shown in the table below.

Table 6-9: Current and Future Waste Disposal Amount

Currentin 2019 Future Case 1in 2025 | Future Case 2 in 2025

Amount Rate Amount Rate (%) | Amount Rate (%)

(ton/day) (%) (ton/day) (ton/day)
Generation 1,234.8 100 1,350.8 100 1,350.8 100
Reduction 129.0 10.5 141.1 10.5 405.2 30.0
Handling 647.2 52.4 708.0 52.4 945.6 70.0
Unmanaged 458.6 37.1 501.7 37.1 0.0 0.0
Disposal at TPA 384.2 - 420.3 - 561.4 -
Jabon

(2) Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Jabon is calculated in the Table below.
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Table 6-10: Accumulated Disposal Volume of TPA Jabon for Case 1 & 2

Case 1 Case 2
Yearly
y _Daily d\ifs,ep?)rgél d\i;ep?)rgél Waste .Daily d\i(seg})aorggl disposal Waste

ear | disposal b iaht | by volume accumula | disposal by weight by accumulat
(ton/day) y welg y tions (m3) | (ton/day) y weig volume | ions (m3)

(ton) (m3) (ton) (m3)
2019 384.2 38,423 42,265 42,265 384.2 38,423 42,265 42,265
2020 390.2 | 142,440 156,684 198,949 413.8| 151,022 | 166,125 208,390
2021 396.3 | 144,636 159,100 | 358,049 443.3 | 161,801 177,981 386,371
2022 402.3 | 146,832 161,515 | 519,564 472.8| 172,579 | 189,837 576,208
2023 408.3 | 149,028 163,931 683,496 502.4 | 183,358 | 201,694 777,902
2024 414.3 | 151,224 166,347 | 849,842 531.9| 194,136 | 213,550 991,451
2025 420.3 | 153,420 168,762 | 1,018,605 561.4 | 204,915| 225,406 | 1,216,858
2026 423.4 | 154,527 169,979 | 1,188,584 569.9 | 208,005| 228,805| 1,445,663
2027 426.4 | 155,641 171,205 | 1,359,789 5785 | 211,141 | 232,256 | 1,677,918
2028 429.5| 156,763 172,439 | 1,532,228 587.2 | 214,325| 235,758 | 1,913,676
2029 432.6 | 157,893 173,682 | 1,705,911 596.0 | 217,558 | 239,313 | 2,152,990
2030 435.7 | 159,032 174,935 | 1,880,845 605.0 | 220,838 | 242,922 | 2,395,912

6.6.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and the
remaining disposal capacity (m3) as shown in the Table below.

Remaining Disposal Remaining Year of TPA (Year)
Landfill Plan ;

Capacity (m3) Case 1 Case 2
Final Height 15m 304,073 Until July 2021 Until June 2021
Final Height 20m 437,919 Until May 2022 Until March 2022

The above-mentioned work finds out the following aspects:

e  There is a little difference between Case 1 and Case 2 due to small change of handling
(collection) rates, i.e., 54.2% in Case 1 and 70.0 % in Case 2.

e In final height 15m, TPA Jabon will not be able to receive waste after July 2021 in Case 1 and
after June 2021 in Case 2.

e In final height 20m, TPA Jabon will not be able to receive waste after May 2022 in Case 1 and
after March 2022 in Case 2.

e If Sidoarjo Regency intends to extend collection service to the remote area, an official TPA
for the area is necessary.

6.7
6.7.1 Calculation of the Remaining Disposal Capacity
(1)

Target TPA is TPA Tambakrigadung. There were several Areas for landfilling at TPA Tambakrigadung at
the time of October 2019 as shown in the left figure below. The remaining disposal capacity calculation work
is conducted in the Active Cell shown in the right figure below.

Lamongan Regency

Target TPA and Disposal Area

Annex 2-72




Technical Cooperation Project on Regional Solid Waste Annex 2, Studies on Current Condition of
Management in Gerbangkertosusila Area Solid Waste Management in Gerbankertosusila

Whole Areas of TPA Active Cell
(2) Landfill Plan

The following landfill plans are made as shown in the figure below.

Final Height 12m:

As shown in the left figure below, the active cell will be used with slope at 1:3 and Sm-wide steps at
10m (s1) height. Final height of the landfill will be 12m (s2). Elevation mentioned is based on the drone
survey map.

Final Height 15m:

As shown in the right figure below, the active cell will be used with slope at 1:3 and 5Sm-wide steps at
10m (s1) height. Final height of the landfill will be 15m (s2).

Final Height 12m Final Height 15m

Note: Bright green indicates Sm-wide steps and flat parts (final heights). Blue parts indicate slopes
of 1:3.
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Remaining Disposal Capacity

The remaining disposal capacity is calculated as follows:

e Final Height 12m:
e Final Height 15m:

22,218 m3

29.534 m3

6.7.2 Disposal Amount and Volume

(1)

Disposal Amount

The current and future waste disposal amounts are as shown in the table below.

Table 6-11: Current and Future Waste Disposal Amount

Currentin 2019 Future Case 1in 2025 Future Case 2 in
2025

Amount Rate Amount Rate (%) | Amount Rate

(ton/day) (%) (ton/day) (ton/day) (%)
Generation 704.0 100 712.5 100 712.5 100
Reduction 198.4 28.2 200.8 28.2 213.8 30.0
Handling 442.8 62.9 448.1 62.9 498.7 70.0
Unmanaged 62.8 8.9 63.6 8.9 0.0 0.0
Disposal at TPA 39.6 - 401 - 44.6 -
Tambakrigadung

()

Accumulate Disposal Volume

Based on the current and future waste disposal amount, the accumulated waste disposal volume of at
TPA Tambakrigadung is calculated in the Table below.

Table 6-12: Accumulated Disposal Volume of TPA Tambakrigadung for Case 1 & 2

Case 1 Case 2
Daily d\_(early Yearly Waste Daily Yearly Yearly Waste
Year | disposal b |spo§al disposal accumulat | disposal dlspo§al disposal accumulati
(ton/day) y weight | by volume ions (m3) | (ton/day) by weight | by volume ons (m3)
(ton) (m3) (ton) (m3)
2019 39.6 3,958 4,354 4,354 39.6 3,958 4,354 4,354
2020 39.7 14,476 15,923 20,277 40.4 14,751 16,226 20,580
2021 39.7 14,505 15,955 36,233 41.2 15,055 16,561 37,141
2022 39.8 14,534 15,987 52,220 42.1 15,359 16,895 54,036
2023 39.9 14,563 16,019 68,240 42.9 15,664 17,230 71,266
2024 40.0 14,592 16,051 84,291 43.7 15,968 17,565 88,831
2025 40.1 14,621 16,084 100,374 44.6 16,272 17,899 106,730
2026 40.3 14,727 16,199 116,574 447 16,305 17,935 124,666
2027 40.6 14,833 16,316 132,890 44.8 16,337 17,971 142,636
2028 40.9 14,940 16,434 149,324 44.8 16,370 18,007 160,643
2029 41.2 15,048 16,552 165,877 449 16,402 18,042 178,685
2030 41.5 15,156 16,672 182,548 45.0 16,435 18,078 196,764
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6.7.3 Remaining Lifetime Estimation

The remaining service lifetime is estimated by comparing the accumulated disposal volume (m3) and
the remaining disposal capacity (m3) as shown in the Table below.

Remaining Disposal Remaining Year of TPA (Year)
Landfill Plan g bisp

Capacity (m3) Case 1 Case 2
Final Height 12m 22,218 | Until January 2021 Until January 2021
Final Height 15m 29,534 Until June 2021 Until June 2021

The above-mentioned work finds out the following aspects:

There is no difference between Case 1 and Case 2 due to similar handling (collection) rates.

e In final height 12m, TPA Tambakrigadung will not be able to receive waste after January 2021
both in Case 1 and 2.

e In final height 15m, TPA Tambakrigadung will not be able to receive waste after June 2021
both in Case 1 and 2.

e Lamongan Regency requires a new TPA for replacing the current cell of TPA
Tambakrigadung.

e Inaddition, since final disposal amount waste at other than official 3 TPAs is quite big, official
TPAs for remote area are necessary.
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Chapter 7 Water Quality Survey at Existing TPA

7.1 Outline
7.1.1 Objectives

e To know whether there is a possibility that the leachate generated at the main final disposal site
(it receives most waste in each local government (regency/city) when there are more than two)
will have an impact on the surrounding environment.

7.1.2 Applied Methodology
(1) Contractor of the Work

The water sampling and analysis works were outsourced to UPT LAB. LINGKUNGAN DINAS
LINGKUNGAN HIDUP PROVINSI JAWA TIMUR selected in bidding.

(2) Water Sampling

Water samples were basically taken at the following points from mid-January to mid-February, 2020:
I.  Leachate at the outlet of the disposal site;

II.  Water from the upper stream of the canal to which leachate from the disposal site is discharged,
and
III. Water from the lower stream of the same canal.

(3) Water Quality Analysis

o Items for water quality analysis: Total Suspended Solids (TSS), pH, BOD, COD, Total
Nitrogen (N-Total), Cadmium (Cd) and Mercury (Hg),

e The Leachate Quality analysis results were compared with the Effluent Standard values
(KLHK Regulation No0.59 Year 2016) as shown in the table below.

e  The Water Quality analysis results of the samples collected from the water body were compared
with the Environmental Standard values (Governmental Regulation No.82 Year 2001) as
shown in the table below.

Table 7-1: Effluent and Environmental Standards

ltems for Analysis | TSS H BOD | COD | N-Total | N-NO3 | N-NH3 Cd Hg (mg/l)
Standards (mg/l) P (mg/l) | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 9 {mg
Effluent Standards 100 | 6-9 150 300 60 - - | 0.00935 | 0.0002005
% 2 Ml Type I 50| 6-9 2 10 - 10 0.5 0.01 0.001
3 g g- Type II? 50| 6-9 3 25 - 10 - 0.01 0.002
L 5| Typelll 400 | 6-9 6 50 - 20 - 0.01 0.002
& 3 Type IV* 400 | 5-9 12 100 - 20 - 0.01 0.005
Note:
*1 Type I: Water that can be used for drinking water or other applications that require water quality equivalent to drinking

water.

*2 Type II: Water available for recreation, freshwater fish aquaculture, irrigation of agriculture and plantations, or for any
other application requiring equivalent water quality.

*3 Type III: Water available for freshwater fish aquaculture, animal husbandry, and irrigation of plantations, or any other use
application where equivalent standards are required.

*4 Type IV: Water available for irrigation of plantations or other uses application where equivalent standards are required.

7.2 Gresik Regency
7.2.1 Sampling Points

Water samples were taken at the following 3 points in and around TPA Ngipik.
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*  Gresik-2: Outlet of leachate treatment
facility of TPA Ngipik for treated
leachate

*  Gresik-1: Water from a canal before
treated leachate discharge (Upstream
from the treated leachate outlet)

*  QGresik-3: Water from a canal after
treated leachate discharge
(Downstream from the treated leachate
outlet)

7.2.2 Results of the Analysis

The results of the analysis are shown in the table below.

Table 7-2: Results of the Analysis for TPA Ngipik

ltems for Analysis N
TSS BOD COD )
Sample Standards (mgll) pH (mg/l) (mg/l) Total | Cd (mg/l) Hg (mgfl)
No. (mg/l)
Gresik-2 Effluent 67 8.08 | 624.1 | 1542.2 476 | <0,00935 | <0,0002005
Gresik-1 Environment 5 7.35 23.9 59.8 12.6 | <0,00935 | <0,0002005
Gresik-3 Environment 24 7.53 89.6 223.6 90.6 | <0,00935 | <0,0002005

7.2.3 Findings
(1) Treated Leachate: Sample No. Gresik-2

e  Comparing the water quality data of Leachate with the Effluent standard, the values of BOD
(624.1 > 150), COD (1542.2 > 300) and N-Total (476 > 60) exceed the standard values.
e [tis considered that the treatment facility may not function sufficiently.

e [tis recommended to recover or improve the function of the leachate treatment facility.
(2) Water Body Outside TPA: Sample No. Gresik-1 (Upstream) and Gresik-3 (Downstream)

e Comparing the water quality of the upstream and downstream, the water quality of the
downstream is poorer in all items.

e  Poor water quality on the downstream side may be due to inflow of (treated) leachate.

e Neither the upstream nor downstream meet the environmental standard values of Type IV on
BOD. It is desirable to check the usage of these waters and, if there is any usage, countermeasures
should be considered taking into account of other potential pollution sources.
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7.3 Bangkalan Regency
7.3.1 Sampling Points
Due to the lack of leachate in TPA Buluh and the lack of a canal in the surrounding area, the samples

were taken from wells of three private houses located about 500 -700 m north of the TPA.

*  Bangkalan-1: Well of private house
¢ Bangkalan-2: Well of private house
¢ Bangkalan-3: Well of private house

7.3.2 Results of the Analysis

The results of the analysis are shown in the table below.

Table 7-3: Results of the Analysis for TPA Buluh

ltems for Analysis
(Tms% oH ('210'/3') (?noll?) "2;0/5‘;" cd(mgl) | Hg (mgh)
Sample No. Standards 9 9 9 9
Buluh-1 Effluent 1 7.45 3.79 9.47 | 0.4976 | <0,00935 | <0,0002005
Buluh-2 Effluent 1.5 7.25 2.92 5.22 1.05 | <0,00935 | <0,0002005
Buluh-3 Effluent 0.5 7.31 2.91 6.2 0.247 | <0,00935 | <0,0002005

7.3.3 Findings
(1) Leachate

e  Not applicable for this analysis because Leachate could not be sampled at the Buluh disposal site.
(2) Water Body Outside TPA: Sample No. Buluh-1, Buluh-2 and Buluh-3

e  All samples are well water from private houses.

e  All samples have a BOD slightly exceeding the environmental standard Type 1 values and are not
suitable for drinking water. Sample No. Buluh-1 clears all Type III standard values, and Buluh-2
and Buluh-3 clear all Type II standard values.

e  Since these sample points are more than 500m away from TPA Buluh, it is unlikely that they are
affected by leachate.
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7.4 Mojokerto City
7.4.1 Sampling Points

Water samples were taken at the following 3 points in TPA Randegan.

*  Kota Mojokerto-1: Aeration pond of TPA
Randegan for treated leachate

* Kota Mojokerto-2: Infiltration (open-
cast) pond of TPA Randegan for leachate

e Kota Mojokerto-3: Monitoring well of
TPA Randegan for water

7.4.2 Results of the Analysis

The results of the analysis are shown in the table below.

Table 7-4: Results of the Analysis for TPA Randegan

ftems for Analysis | roq BOD | COD | N-Total

(mg/l) PH maly | (mgn) | (mgny | Cd(mah) | Hg (mgh)
Sample No. Standards
Kota Effluent
Moakerio- 26| 798| 1351| 3003 20 | <0,00935 | <0,0002005
Kota Effluent 381| 763 | 1561.6 | 3473 | 413.9 | <0,00935 | <0,0002005
Mojokerto-2
Kota Environment 76| 727 231 428 1.1 | <0,00935 | <0,0002005
Mojokerto-3
7.4.3 Findings

(1) Leachate: Sample No. Kota Mojokerto-1 and 2

e  Regarding the water quality of the treated leachate (Kota Mojokerto-1) sampled from the Aeration
pond, the COD value is slightly above the Effluent standard value, but other items are below the
standard. It is used for watering plants in the site and is not discharged outside.

e The water quality of the leachate from the infiltration pond (Kota Mojokerto-2) is allowed to seep
into ground, but its quality exceeded the effluent standard values on TSS, BOD, COD and N-
Total as shown in the table above. The leachate of the pond potentially influences groundwater.

e The water quality of the monitoring well (Kota Mojokerto-3) does not show groundwater
pollution, but it is recommended to collect information about the groundwater usage in the
surrounding area and to consider necessary measure.

(2) Monitoring Well Water: Sample No. Kota Mojokerto-3

e  The quality of the water sampled from the monitoring well satisfies the environmental standard
Type IL
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e  Therefore, it can be used for purposes other than beverages.

7.5 Mojokerto Regency
7.5.1 Sampling Points

Water samples were taken at the following 3 points in TPA Belahan Tengah.

*  Mojokerto-1: Outlet of
leachate treatment
facilities of TPA
Balehan Tengah for
treated leachate

*  Mojokerto-2:
Downstream of TPA
Balehan Tengah for
canal water

*  Mojokerto-3:
Monitoring well of TPA
Balehan Tengah for well
water

7.5.2 Results of the Analysis
The results of the analysis are shown in the table below.

Table 7-5: Results of the Analysis for TPA Belahan Tengah

It for Analysi
ems for ANASIS | g oH BOD | COD | NeTotal | oy | oo
/l /l /l /l
Sample No. Standards (mg/l) (mg/l) (mg/) (mg/)
Mojokerto-1 Effluent 23.2 7.39 71.3 192.7 68.1 | <0,00935 | <0,0002005
Mojokerto-2 | Environment 232 7.14 15.9 43.9 1.11 | <0,00935 | <0,0002005
Mojokerto-3 Environment 2 6.89 4.71 11.7 1.1 | <0,00935 | <0,0002005

7.5.3 Findings
(1) Treated Leachate: Sample No. Mojokerto-1

e Regarding the water quality of treated leachate, N-Total (68.1 > 60) is slightly above the effluent
standard value, but the values of the other items than N-Total are below the standard value.

e  The sample of the treated leachate was collected at the outlet of the treatment facility, so it seems
that the treatment function may be not working sufficiently. For this reason, it is advisable to
restore or improve the functioning of the treatment facilities.

(2) Water Body Outside TPA: Sample No. Mojokerto-2 and Mojokerto-3

e As for the treated water of Leachate (Mojokerto-1), only N-Total was a little over the effluent
standard as shown in the above table. In addition, the treated leachate is not released to the outside
of the site but is used for watering plants inside the site and for composting.
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e  The water quality of the monitoring well (Mojokerto-3) almost meets Type II except BOD, and
no groundwater pollution is observed.

e  Downstream water (Mojokerto-2) does not meet all types of environmental standards, but from
the above two points, it cannot be said that the TPA is a pollution source.

e Depending on the use of water, it may be necessary to take measures considering also the
existence of other pollution sources.

7.6
7.6.1 Sampling Points

Sidoarjo Regency

Water samples were taken at the following 3 points in and around TPA Jabon.

*  Sidoarjo-1: Leachate
regulation pond of TPA
Jabon

*  Sidoarjo-2: Upstream of the
leachate outlet from TPA
Jabon on Porong River (Old
Porong Highway Bridge)

* Sidoarjo-3: Downstream of
the leachate outlet from TPA
Jabon on Porong river
(Bangun Sari Sand mine)

7.6.2 Results of the Analysis

The results of the analysis are shown in the table below.

Table 7-6: Results of the Analysis for TPA Jabon

ltems for Analysis | rog BOD | COD | N-Total
gy | PR (man) | (man) | (mgny | ©4(M9M | Ha(mol)
Sample No. Standards
Sidoarjo-1 Effluent 99 8.28 424.8 936.9 183.3 | <0,00935 | <0,0002005
Sidoarjo-2 Environment 15.6 7.81 6.72 15.2 0.632 | <0,00935 | <0,0002005
Sidoarjo-3 Environment 587 7.78 5.8 13.1 1.11 | <0,00935 | <0,0002005
7.6.3 Findings

(1) Treated Leachate: Sample No. Sidoarjo-2

e  The sample was taken from the leachate regulation pond of TPA Jabon.

e Comparing the water quality data of Leachate with the Effluent standard, the values of BOD,
COD and N-Total exceed the standard values.

e  When the regulation pond is full, the water is discharged to the Porong River.

e It is recommended to treat the water from the pond before discharged to the river.
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(2) Water Body Outside TPA: Sample No. Sidoarjo-2 (Upstream) and Sidoarjo-3 (Downstream)

e  Comparing the water quality between upstream and downstream, TSS and N-Total are worse in
the downstream, but BOD and COD are worse in the upstream.

e  Due to the large amount of water in the Porong River, the effect of TPA is not considered to have
appeared.

o  The downstream water quality has a TSS value that exceeds the environmental standard value of
Type IV. However, the TSS of leachate is 99 mg/1, which is lower than the value of Type III of
the environmental standard, so it is not considered to be due to the effect of TPA alone. It is
desirable to confirm the use of water and take action if necessary.

7.7 Lamongan Regency

7.7.1 Sampling Points

Water samples were taken at the following 3 points in and around TPA Tambakrigadung.

* Lamongan-1: Outlet of |

Leachate treatment TP et S Lt
faciliies ~ of  TPA gl A ALY
Tambakrigadung .amongan=2 (Down')
* Lamongan-3: Upstream of == ~.
the leachate outlet from [l & f . TPA Tambakrigadung

TPA Tambakrigadung :' e | B
* Lamongan-2: f " ;
Downstream  of  the
leachate outlet from TPA
Tambakrigadung

7.7.2 Results of the Analysis

The results of the analysis are shown in the table below.

Table 7-7: Results of the Analysis for TPA Tambakrigadung

ftems for Analysis | - roq BOD | COD | N-Total
mah)y | PP | (mgny | (mgny | (mgm | €4 (m9N) | Hg(mgl)
Sample No. Standards
Lamongan-1 | Effluent 526 7.27 1307.7 32751 63.6 | <0,00935 | <0,0002005
Lamongan-2 | Environment 128.4 6.69 21.7 54.6 3.19 | <0,00935 | <0,0002005
Lamongan-3 | Environment 119 7.27 106.62 258.5 11.8 | <0,00935 | <0,0002005

7.7.3 Findings
(1) Treated Leachate: Sample No. Lamongan-1
e  Comparing the water quality data of Leachate with the Effluent standard, the values of TSS (526

>100), BOD (1307.7 > 150), COD (3275.1 > 300) and N-Total (63.6 > 60) exceed the standard
values.

e Itis considered that the treatment facility may not function sufficiently.
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e It is recommended to recover or improve the function of the leachate treatment facility.

(2) Water Body Outside TPA: Sample No. Lamongan-2 (Upstream) and Lamongan-3
(Downstream)

e  Comparing upstream and downstream water quality, BOD, COD, and N-Total show that
downstream water quality is poorer.
e  Poor water quality on the downstream side may be due to inflow of leachate.

e Neither the upstream nor downstream meet the environmental standard values of Type IV. It is
desirable to check the usage of these waters and, if there is any usage, countermeasures should be
considered taking into account of other potential pollution sources.
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This report is prepared by JICA expert team on the project to identify model cases of regional waste
management system for the project team including PUPR, East Java Province, municipalities and regencies
concerned the project to get lesson and learn from existing regional waste management system all over the
Indonesia. Chapter 1 is composed of legal background that provides us important information. Stakeholders
need to pass through on those legal bases. Nine existing regional waste management systems are confirmed
through our survey to provide us the outline of each case such as capacity, waste amount and documents
including maps of user local governments. This is described in chapter 2. Further in chapter 3, four model
cases (including one case under construction stage) are surveyed to seek more detailed information so that
the project can get clear consultation for establishing a regional waste management system in the target area
of the project.

Most of information was taken through interview via tele-communication tool to officers of each
system’s operators or documents and websites available. In most of cases operators are the organization
under provincial governments which user local governments belong to.

1 Legal Background
1.1 Law

1.1.1 Law Number 17 year of 2003 concerning State Finance

This is a very basic law regarding the funding of the central and local governments. It states in Article 22
that:

o  The central government allocates balance funds and also can provide loans and/or grants to the local
government.

e  The local government can provide loans to other local governments.

The balance funds mentioned above, according to the Law Number 33 of 2004 concerning Financial Balance
between the Central Government and Local Governments, include DAU (Dana Alokasi Umum or General
Budget Allocation), DBH (Dana Bagi Hasil or Revenue Sharing Fund) and DAK (Dana Alokasi Khusus, or
Special Budget Allocation). DAU is the general purpose grant and important revenue source for most local
governments. DBH is another important source of general budget derived mainly from the revenue from
natural resources. DAK is allocated for physical infrastructure development in the local governments.

11.2 Law Number 18 Year 2008 concerning Waste Management

This is a basic law of waste management as a whole of the country.
In terms of duties of central, provincial and municipal governments, it says in Articles 7, 8 and 9 that:

e The central government sets national policies, strategies and overall regulations, and promote local
government performance.

e The provincial governments sets the provincial policies and strategies, facilitate inter-municipal
cooperation and supervise the performance of municipalities.

e  The local governments (cities and regencies) sets its policies and strategies and implement waste
management including determination of the location of waste management facilities and monitoring of
closed TPA.

Article 26 is about cooperation between local governments, saying that the local government may cooperate
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with other local governments for SWM in a form of cooperation or the establishment of a joint business.

Further provisions regarding guidelines for cooperation and forms of joint business between regions is
regulated in a governmental regulation No. 50 of year 2007, which is further amended to a governmental

regulation No. 28 of year 2018.

113

Law Number 23 of 2014 concerning Local Government

This is a basic law of local government, i.e. what responsibilities and rights are bestowed to local government.
Solid waste management is dealt with from two aspects: governmental affairs of public works and housing
and those of environment, and responsibilities are distributed to central, provincial and local (regency/city)

governments as below.

e Distribution of Governmental affairs of Public Works and Housing

Table 1 Distribution of Governmental affairs of Public Works and Housing

Central Government

Provincial Government

Regencies/Cities

a. Determination of national waste management

system development.

b. Development of cross-regional solid waste
management systems and provincial solid
waste management systems for national

strategic interests.

Regional waste | System development
management and | and waste
system development. management in

regency / city regions.

Distribution of Governmental affairs of Environment

Table 2 Distribution of Governmental affairs of Environment

Central Government

Provincial
Government

Regencies/Cities

a.

Issuance of permits for processing
waste into electricity.

. Issuance of methane gas utilization

permits (landfill gas) for electrical
energy in the regional final processing
site (TPA) by the private sector.

. Guidance and supervision of handling

waste in the regional integrated landfill /
waste disposal site (TPST) by the
private sector.

Determination and supervision of
producer responsibilities in waste
reduction.

. Guidance and supervision of producer

responsibilities in waste reduction.

Waste management in
regional TPA / TPST.

a. Waste management.

b. Issuance of licenses for
recycling / processing of
waste, transportation of
waste and final processing
of waste organized by the
private sector.

c. Guidance and supervision of
waste management
organized by the private
sector.

1.2

1.2

A
This was replaced with GR No. 28 year 2018.

Government Regulations (GR)

GR No. 50 year 2007 about Procedures for Regional Cooperation
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The steps in the Local Government cooperation are explained in this regulation. According to Article 7, the
steps includes:

e  Offering cooperation plans
e  Establish MoU (KSB / Kesepakatan Bersama)
e  Prepare a draft of cooperation agreement ( PKS/ Perjanjian Kerjasama)

The local government may ask the assistance of experts, provincial regional apparatus, the Minister and the
Ministers / Heads of relevant Non Departmental Government Institutions to prepare this cooperation
agreement, and the draft should contains at least:

e  cooperation subject;

e  cooperation object;

e  scope of cooperation;

e rights and obligations of the parties;
e the period of cooperation;

e termination of cooperation;

e  forced state; and

e  dispute resolution.

The implementation of the cooperation agreement can be carried out by the local work unit (mentioned in
Article 8).

Ministers and Heads of Non-Departmental Government Institutions function as general guidance and
supervision of Local Government cooperation as mentioned in Article 22.

If Regional cooperation is carried out continuously or it takes a minimum of 5 (five) years, then the local
government may establish a cooperation Body, which have the task of managing, monitoring, evaluating,
providing input, suggestions and making reports. And the operational costs that arise is become the
responsibility of collaborating parties (as mentioned in Articles 24 and 25).

1.2.2 GR No. 2 year 2012 about Local Government Grants;

In Article 2 it stated that Local Grants include grants to local governments and grants from local governments.
Grants to local Government, in Article 4, originated from:

- Central Government, sourced from APBN

- domestic agencies, institutions or organizations

- community groups or individuals within the country. And Grant to local governments
sourced from abroad is through the Central Government, as mentioned in Article 5

Grants from local Government, in Article 8, are given to:

- Central government;

- Other Local Governments;

- state-owned or regional-owned enterprise; and / or

- Indonesian bodies, institutions and social organizations.

1.2.3 GR No. 81 year 2012 about Management of Household Waste and Household-like
Waste

This is the regulation concerning waste management under the Law No.18 of year 2008. It states in Article
4 that:

- The central government establishes national policies and strategies in waste management
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- The local governments formulate and determine district / city policies and strategies waste
management.

In regard to regional cooperation, Article 26 mentions that in carrying out the transportation, processing and
final processing of waste, local government may cooperate with other regency / city governments.

Article 27 also says that the provincial governments will carry out transportation, treatment and final
processing of solid waste in a certain special occasion.

1.2.4 GR No. 18 year 2016 about Regional Apparatus

The regulation explains about the assignment and function of local government.

It states that the province may form UPTD (unit pelaksana teknis dinas) to carry out certain operational
services and/or certain supporting activities. UPTD is further regulated by the regulation of MoHA No. 12
of year 2017.

1.3 Presidential Decree (PD)

1.3.1 PD No. 16 / 2018 about Government Goods / Services Procurement;

This decree describes the policies and procedures of the procurement of consultancy services, goods,
construction works and other services by central and local governmental agencies using public budget either
wholly or partially.

1.3.2 PD No. 97/ 2017 about National Policy and Strategy on Management of Household
Waste and Household-like Waste;

This decree was issued following the governmental regulation No.81 of year 2012 to describe national policy
and strategy on solid waste management (household waste and household-like waste). It sets out the target
of waste reduction and waste handling at 30% and 70% respectively in the year 2025. The provincial and
regency/city governments shall formulate their policy and strategy following this decree.

14 Ministerial Regulation (MR)

1.4.1 MoHA No0.22/2009: Technical Guidelines for Regional Cooperation;

This regulation is issued according to the governmental regulation No. 50 of year 2007 concerning regional
cooperation. It is to be noted, however, that this governmental regulation was replaced with the governmental
regulation No. 28 of year 2018 and this new regulation does not have the ministerial regulations underneath
yet at the moment.

Its Appendix 1 shows the procedure of regional cooperation, which includes preparation, offer, MOU
arrangement, signing MOU, cooperation agreement arrangement, signing cooperation agreement and
implementation.

1.4.2 MoHA No.23/2009: Procedures for Coaching and Supervising the Regional
Cooperation;

This regulation explains about the guidance and supervision over the regional cooperation. The MoHA guides
and supervises the provincial cooperation while the provincial governor does the regional cooperation
between regencies/cities in his area.

In carrying out this guidance and supervision of the KSAD, Minister of Home Affair establish a Joint
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Secretariat, that help the Local Government having good coordination with the Minister / Head of Non-
Departmental Government Institutions, to support the KSAD agreement, as stated in Article 5-9. This Joint
Secretariat report to the Ministry of Home Affair.

And at the Local Government level, Regional Cooperation Coordination Team (TKKSD: Tim Koordinasi
Kerja Sama Daerah) carry out supervision and report to the Governor, as stated in Article 10-12. Its
supervision will be executed at the exploratory stage, negotiation stage, signing stage, implementation stage
and termination stage.

1.4.3 Regulation of Minister of Public Works No. 03/PRT/M/2013 about Implementation of
Solid Waste Infrastructure and Facilities in Household Waste and Household-like
Waste Management

This regulates solid waste management from the technical aspects. It says that the individual local
government may consider to plan regional facilities when it is difficult to secure land (Appendix III, 1.1).

14.4 MoHA No. 80 year 2015 about Formation of Local Government Legal Products

This regulation explain about the types of local government legal product, as mentioned in Article 3.

In Article 7, local governments may make joint regulations, which are called joint regional heads regulations
(PB KDH: Peraturan Bersama Kepala daerah). They may be joint regulations of the governor or joint
regulations of regents / mayors.

1.4.5 MoHA No. 19 year 2016 about Guidelines for State / Local Government Property
Management

The regulation explain about the scope of how the Central /Local Government manage their property. It cover
the explanation of property management officers, planning and budgeting, procurement, usage, utilization,
security and maintenance, assessment, alienation, annihilation, deletion, administration, guidance,
supervision and control, management of local government assets and compensation and sanctions.

1.4.6 Regulation of Minister of Public Works and Public Housing No. 29 year 2016 about
Formation of MoU (KSB) and Cooperation agreements (PKS) in the Ministry of
Public Works and Public Housing

In order for the Ministry of Public Works and Public Housing to carry out duties and functions that need
cooperation with ministries / non-ministerial government agencies, local government, universities /
institutions education and training, and related parties, this regulation outline the procedure for MoU (KSB)
and Cooperation agreement (PKS), from planning through signing.

1.4.7 Regulation of MOHA No. 12 year 2017 about Guidelines for Establishment and
Classification of Branch Agencies and UPTD

Provincial governments and regency/city governments can establish UPTD, a technical implementation unit
to carry out certain operational technical activities and / or supporting technical activities. Its duty will be the
continuous supply of goods and/or services.

For UPTD’s operational and activities, it shall be financially supported by Local Government Budget.
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2 Regional Waste Management Systems in Indonesia

2.1

Aceh Besar Regency

Table 3 Summary information of Regional System in Aceh Besar Regency

TPA Name

TPA Location

Province
Area ( Ha)

Governments

Capacity
Daily Waste Amount

Start Operation
Type of SWM Activities

Operator

Document

Remarks

Participating Local 1
2 Banda Aceh city,

N =

English

TPA Regional Blang Bintang

Aceh Besar regency
Peurumping, Montasik, Aceh Besar
Regency, Aceh 23373

Naggroe Aceh Darussalam (NAD)
Province

200
Aceh Besar regency

140-180

2015

open dumping ,
control landfill,
sanitary landfill.

UPTD-BPSR (Technical Unit - Regional
Waste Management), under Department of
Environment and Forestry of NAD
Province

UPTD-BPSR at first was under Department
of Housing and Settlements of NAD
Province, then taken over by Department of
Environment and Forestry of NAD
Province in 2019 to have better waste
management

Cooperation Agreement

** Funded by United Nations Development
Programme (UNDP), GTZ, Unicef and
BRR.

** UNDP handed over on December 2014
to the Ministry of Public Works, and the
Ministry of Public Works has submitted to
the local government.

** TPA Gampong Jawa now function as a
transfer station.

-

=N

Bahasa

TPA Regional Blang Bintang

Kabupaten Aceh Besar
Peurumping, Montasik, Kabupaten Aceh
Besar, Aceh 23373

Provinsi Naggroe Aceh Darussalam (NAD)

Kabupaten Aceh Besarr,

2 Kota Banda Aceh.

140-180

2015

open dumping ,
control landfill,
sanitary landfill.

UPTD-BPSR (Unit Pelaksana Teknis
Daerah- Balai Penanganan Sampah
Regional) , DLHK Provinsi NAD

UPTD BPSR pada awalnya di bawah Dinas
Perkim Provinsi NAD, lalu dipindah ke
DLHK pada tahun 2019 untuk
memaksimalkan pengelolaan sampah.

Perjanjian Kerja Sama (PKS)

** Di biayai oleh UNDP, GT, Unicef dan
BRR.

** UNDP menyerahkan pada Kementrian
PUPR pada bulan Desember 2014, lalu
diserahterimakan ke Pemda

** TPA Gampong Jawa sekarang berfungsi
sebagai transfer sampah untuk proses
pemilahan
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2.2 Denpasar City

Table 4 Summary information of Regional System in Denpasar City

TPA Name

TPA Location

Province

Area (Ha)

Participating Local
Governments

Capacity
Daily Waste Amount

Start Operation
Type of SWM Activities

Operator

Document

Remarks

English

TPA Regional Suwung
SARBAGITA

Denpasar city

Suwung di Denpasar Selatan
Bali

32,4

1. Denpasar city ,

2. Badung regency,
3. Gianyar regency,
4. Tabanan regency

1432

1.650;
2.300;
3.00;
4.00.

2018
open dumping,
semi-sanitary landfill

UPT - BPKS (Technical Unit - Sarbagita
Sanitation Management Agency ), under
Public Work Agency of Bali Province

Cooperation Agreement

**In2017-2019, PUPR revitalizes of 22,4
ha TPA area with construction of green
open space on land that is already full and
supports 5 ha area for the construction of a
Waste to Energy Power Plant (PLTSa /
PSEL)

** this revitalization extend the landfill life
until 2024 from 2020/2021 at first.

While the PLTSa construction is carried
out through the Government and Business
Entity (PPP) scheme with an investment
value of up to USD 240 million with
potential electricity capacity of 15-20 MW.
The construction of PLTSa refers to
Presidential Regulation No. 35 of 2018
concerning the Acceleration of the
Development of Waste Installation into
Electric Energy Based on Environment-
Friendly Technology.

Bahasa

TPA Regional Suwung
SARBAGITA

Kota Denpasar

Suwung di Denpasar Selatan
Bali

32,4

1. Kota Denpasar,

2. Kabupaten Badung,
3. Kabupaten Gianyar,
4. Kabupaten Tabanan.

1432

1.650;
2.300;
3.00;
4.00.

2018
open dumping,
semi-sanitary landfill

UPT - BPKS ( Unit Pelaksana Teknis -
Badan Pengelola Kebersihan Sarbagita ),
PU Provinsi Bali

Perjanjian Kerja Sama (PKS)

**Pada tahun 2017-2019 , Kementrian
PUPR melakukan revitalisasi terhadap
lahan seluas 22,4 ha dengan lahan terbuka
hijau untuk lahan yang sudah penuh dan
menyiapkan 5 ha lahan untuk pembangunan
instalasi Pembangkit Energi dari Sampah
** Revitalisasi ini memperpenjang usia TPA
hingga tahun 2024 yang sebelumnya hanya
sampai tahun 2020/2021.

Sementara untuk pembangunan PLTSa
dilakukan melalui skema Kerjasama
Pemerintah dan Badan Usaha (KPBU)
dengan nilai investasi yang dibutuhkan
mencapai USD 240 juta dengan potensi
kapasitas listrik 15-20 MW. Pembangunan
PLTSa mengacu pada Peraturan Presiden
No. 35 tahun 2018 tentang Percepatan
Pembangunan Instalasi Sampah Menjadi
Energi Listrik Berbasis Teknologi Ramah
Lingkungan.
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TPA Regional
Blang Bintang

% TPA BlangBintang
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[ Kota Banda Aceh
0 Prov. N.AD
[ Laut

ACEH JAYA

114,99 115.32

TPA REGIONAL
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# TPA SARBAGITA
[ Kota Denpasar
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" Provinsi Bali
[ Laut

3 source : Indonesia by desa, BPS
e

Figure 2 Map of Regional System in Denpasar City
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23 Bantul City

Table 5 Summary information of Regional System in Bantul City

TPA Name

TPA Location

Province
Area ( Ha)

Participating Local
Governments

Capacity
Daily Waste Amount

Daily Waste Amount

Type of SWM

Activities
Operator

Document
Remarks

English

TPA Regional Piyungan
KARTAMANTUL

Bantul regency

Desa Sitimulyo, Kecamatan Piyungan

DI Yogyakarta (DIY)
13

Jogyakarta city,
Bantul regency,
Sleman regency

580
250;

000;
000.

1996
sanitary landfill

(1995) PU Province;
(2001) Joint Secretariat Kartamantul;
(2015)DLHK Province

Cooperation Agreement

** TPA regional life is for the next 2 years,
** To reduce waste transport to TPA,
Province ask the tradiotional market to
process the waste at source.

Bahasa

TPA Regional Piyungan
KARTAMANTUL

Kabupaten Bantul

Desa Sitimulyo, Kecamatan Piyungan

DI Yogyakarta (DIY)
13

Kota Jogyakarta,
Kabupaten Bantul,
Kabupaten Sleman.

580

250;
000;
000.

1996

sanitary landfill

(1995) PU Provinsi;

(2001) Sekretariat Bersama, Kartamantul;
(2015) DLHK Provinsi

Perjanjian Kerja Sama (PKS)

** Umur TPA regional 2 tahun ke depan

** Untuk mengurangi sampah masuk ke TPA
regional, Pemerintah Provinsi meminta
pasar-pasar tradisional mengotah sendiri
sampahnya dari sumber
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24 Gorontalo Regency

Table 6 Summary information of Regional System in Gorontalo Regency

TPA Name
TPA Location

Province
Area ( Ha)

Participating Local
Governments

Capacity
Daily Waste Amount

Start Operation

Type of SWM

Activities
Operator

Document
Remarks

English

TPA Regional Talumelito
Gorontalo regency

Gorontalo
19
Gorontalo regency,

Bone Bolango regency,
Gorontalo city

80
17,78%;
4.4 %:
78,8%

2011

sanitary landfill

UPTD-PUPR (Technical Unit) of Gorontalo
Province

Cooperation Agreement

**Tipping fee Rp.47.551/ton+Rp7,127
Kecamatan Kabila, Tilongkabila and Suwawa
from Bone Bolango Regency.

Kecamatan Telaga Cs, Limboto and Limboto
Barat from Gorontalo Regency.
https://pojok6.id/2019/08/15/tampung-sampah-
tiga-daerah-tpa-talumelito-nyaris-penuh/

Bahasa

TPA Regional Talumelito
Kabupaten Gorontalo

Gorontalo
19
Kabupaten Gorontalo;

Kabupaten Bone Bolango;
Kota Gorontalo

80
17,78%;
4,4 %:
78,8%

2011

sanitary landfill

UPTD-PUPR (Technical Unit) of Gorontalo
Province

Perjanjian Kerja Sama (PKS)

**Tipping fee Rp.47.551/ton+Rp7,127

Kecamatan Kabila, Tilongkabila dan Suwawa dari
Bone Bolango Regency.

Kecamatan Telaga Cs, Limboto dan Limboto Barat
dari Gorontalo Regency.
https://pojok6.id/2019/08/15/tampung-sampah-tiga-
daerah-tpa-talumelito-nyaris-penuh/
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Figure 4 Map of Regional System in Gorontalo Regency
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25 West Bandung Regency
Table 7 Summary information of Regional System in Bandung Regency (Sarimukti)
English Bahasa
TPA Name TPA Regional Sarimukti TPA Regional Sarimukti
TPA Location Bandung Barat regency Kabupaten Bandung Barat
Cipatat District Kecamatan Cipatat
Province West Jawa 1 Jawa Barat 1
Area (Ha)
Participating Local 1. Bandung Barat regency, 1. Kabupaten Bandung Barat.;
Governments 2. Bandung regency, 2. Kabupaten Bandung;
3. Cimahi city; 3. Kota Cimahi;
4. Bandung city; 4. Kota Bandung;
Capacity 2400 2400
Daily Waste Amount 1.140; 1.140:
2.200;
2.200;
3.270;
4.1310 3.270;
T 4.1.310
Daily Waste Amount 2006 2006

Type of SWM Activities

Operator

Document

Remarks

sanitary landfill

UPTD - BPSR (Technical Unit - Regional
Waste Management), DLH West Java
Province

Cooperation Agreement

**Jawa Barat province extend the life of
TPA to 2025 with area additional for 40 ha,
before TPA Regional Legok Nangka finish
the construction,

**in mid 2020, support by UK, the Local
government will start the construction of
Plastic to Energy developmentin 5 cities,
start from Sarimukti

sanitary landfill

UPTD - BPSR ((Unit Pelaksana Teknis
Daerah- Balai Penanganan Sampah
Regional), DLH provinsi Jawa Barat

Perjanjian Kerja Sama (PKS)

**Provinsi Jawa Barat memperpanjang
umur TPA hingga tahun 2025 dengan
penambahan area seluas 40 ha, sebelum
TPA Regional Legok Nangka selesai
pembangunannya,

** Pertengahan tahun 2020, bekerja sama
dengan UK, Prov Jawa Barat akan
memulai pembangunan fasilitas Plastic to
Energy di 5 kota, dimulai dari TPA
Sarimukti
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2.6 Bandung Regency

Table 8 Summary information of Regional System in Bandung Regency (Legok Nangka)

TPA Name
TPA Location

Province
Area (Ha)

Participating Local
Governments

Capacity
Daily Waste Amount

(not actual as it is not
operated yet.)

Start Operation
Daily Waste Amount

Operator

Document
Remarks

English

TPA Regional Legok Nangka
Bandung regency

West Java
90

Bandung regency,
Bandung Barat regency,
Bandung city,

Cimalhi city,

Sumedang regency,
Garut regency

1800
345;
86;
1300;
250;
32;
115.

2022/2023

sanitary landfill;
ITF;
Waste to Energy

UPTD - BPSR,under DLH West Java Province

Cooperation Agreement

Bahasa

TPA Regional Legok Nangka
Kabupaten Bandung

Jawa Barat
90

Kabupaten Bandung,
Kabupaten Bandung Barat;
Kota Bandung,

Kota Cimahi,

Kabupaten Sumedang,
Kabupaten Garut.

1800
345;
86;
1300;
250;
32;
115.

2022/2023

sanitary landfill;

ITF;

Waste to Energy

UPTD - BPSR DLH provinsi Jawa Barat

Perjanjian Kerja Sama (PKS)
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Figure 5 Map of Regional System in Bandung Regency (Sarimukti)
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Figure 6 Map of Regional System in Bandung Regency (Legok Nangka)
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27 Bogor City

Table 9 Summary information of Regional System in Bogor City (Lulut Nambo)

TPA Name
TPA Location

Province

Area ( Ha)
Participating Local
Governments

Capacity
Daily Waste Amount

Start Operation

Type of SWM
Activities

Operator

Document
Remarks

English

TPA Regional Lulut Nambo
Bogor city

West Jawa

55

Bogor regency,

Bogor city,

Depok city,

Tangerang Selatan city

1800
600 ;
500:
300;
000.

2021

sanitary landfill,
MBT.

UPTD - BPSR,
under DLH West Java Province

**MBT (Mechanical Biological
Treatment), change waste to Refuse
Derived Fuel (RDF)

Bahasa

TPA Regional Lulut Nambo
Kota Bogor

Jawa Barat

55

Kabupaten Bogor,

Kota Bogor,

Kota Depok,

Kota Tangerang Selatan

1800
600 ;
500:
300;
000.

2021

sanitary landfill,
MBT.

UPTD - BPSR DLH provinsi Jawa Barat

MBT (Mechanical Biological Treatment)
untuk mengubah sampah menjadi Refuse
Derived Fuel (RDF) atau bahan bakar
alternatif pengganti batu bara.
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2.8 Banjarbaru City

Table 10 Summary information of Regional System

in Banjarbaru City (Banjarbakula)

TPA Name
TPA Location

year

Province South Kalimantan
Area ( Ha) 17
Participating Banjarmasin city,

Local Banjarbaru city,

Governments Banjar regency,
Barito Kuala regency,
Tanah Laut regency
Capacity 790
Daily Waste 440 ;
Amount 200;
70;
40;
40;
Start Operation Jan 2019
Daily Waste
Amount sanitary landfill
Operator
Government
Document Cooperation Agreement
Remarks

TPA Regional Banjarbakula

Banjarbaru City
Kecamatan Cempaka

UPT TPA Banjarbakula under Provincial

TPA Banjarbakula landfill started the
operational since 2018 and stop in May
2019 after the protest of the community
because of bad access for the truck.
Then the Provincial Government is
completing the access road and start
again in January 2020

Landfill life is expeced for the next 10

Bahasa

TPA Regional Banjarbakula
Kota Banjar Baru
Kecamatan Cempaka
Kalimantan Selatan

17

Banjarmasin city,
Banjarbaru city,

Banijar region;

Barito Kuala region;

Tanah Laut region.

790

440 ;
200;
70;
40;
40;

Jan 2019

sanitary landfill
UPT TPA Banjarbakula di bawah Provinsi
Kalimantan Selatan

Perjanjian Kerja Sama (PKS)

TPA Banjarbakula mulai beroperasi di taun
2018 dan sempat di stop di bukan Mei
2019 karena ada penolakan dari warga
terkair buruknya akses jalan. Kemudian
Pemprov membenahi jalan akses dan
dibuka kembali pada bukan Januari 2020

Masa manfaat setiap sel TPA diharapkan
bisa digunakan selama 10 tahun.

Annex 3-16




Technical Cooperation Project on Regional Solid Waste Annex 3, Review of Regional
Management in Gerbangkertosusila Area Solid Waste Management Systems in Indonesia

106.66 106.99

TPA REGIONAL

LULUT NAMBO

# TPA Regional Lulut Nambo
[ Kota Depok
[ Kota Bogor
I Kab. Bogor
Prov. Jawa Barat

[ Laut

-6.33

source ; Indonesia by desa, BPS

-6.67

Figure 7 Map of Regional System in Bogor City (Lulut Nambo)
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Figure 8 Map of Regional System in Banjarbaru City (Banjarbakula)
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29 Payakumbuh city

Table 11 Summary information of Regional System in Payakumbuh City

TPA Name TPA Regional Payakumbuh TPA Regional Payakumbuh
TPA Location Payakumbuh city Kota Payakumbuh
Province West Sumatera Sumatera Barat
Area ( Ha) 15 15
Participating Local 1. Payakumbuh city, 1. Payakumbuh city,
Governments 2. Bukit Tinggi city 2. Bukit Tinggi city
3. Agam regency, 3. Agam regency,
4. Lima Puluh Kota regency 4. Lima Puluh Kota regency
Capacity 250 250
Daily Waste Amount 1.000; 1.000;
2.000; 2.000;
3. 000; 3.000;
4.000. 4.000.
Start Operation 2013 2013
Daily Waste Amount sanitary landfill sanitary landfill
Operator UPTD Dinas Prasarana Jalan dan Tata
UPTD under Road and Spatial Planning Ruang dan Pemukiman Provinsi Sumatera
and Settlements of West Sumatra Province.  Barat.
Document Cooperation Agreement Perjanjian Kerja Sama (PKS)
Remarks **Tipping fee Rp.20.000/ton
100.32
TPA REGIONAL
PAYAKUMBUH

LIMA PULLH KOTA

| .
L =y
SOLOK 4

% TPA Regional Payakumbuh
[ Kab. Agam
[ Kab. Lima Puluh Kota
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© Prov. Sumatera Barat
& [ Ocean_Indonesia
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-'ﬂiuﬂﬁﬂfi PARIAMAR

b
A

Figure 9 Map of Regional System in Payakumbuh city
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3 Selected Regional Systems for Municipal Solid Waste (MSW)
Management

31  Regional Landfill KARTAMANTUL (TPA Piyungan)

Located in Ngablak, Watugender village, Sitimulyo village, Piyungan district, Bantul regency.

Brief information of this system was shown in 2.3.

This TPA regional administers Municipal Solid Waste (MSW) for three Local Government (LG) in Special
Province of Yogyakarta (DIY-Daerah Istimewa Yogyakarta): Y ogyakarta city, Sleman regency, and Bantul
regency.

The name of Kartamantul is an acronym for these three LGs:

e Karta taken from the Yogyakarta city
e  Man taken from the Sleman regency
e  Tul taken from the Bantul regency

The waste amount transported to Piyungan Integrated Landfill is in the range of 530-580 tons per day and
the final disposal site operating for 24 hours per day 7 days a week including Holidays.

3.1.1  Historical Summary

Table 12 Historical Summary of regional system KARTAMANTUL

1994-96 Piyungan Landfill constructed by Province

1996 Start operation by the province with three users (Sleman, Yogyakarta, Bantul)

1999 Law No. 22 of 1999 concerning Regional Government

2000 Governor Regulation No.18

2003 GIZ technical and assistance

2004 MoU /KSB/joint decree) = Sekber Kartamantul (Joint Secretariat) established.

2005 Private sector participation decided (W1E)

2009 Methane gas plant established (Shimuzu)

2011 Cooperation Agreement (PKS)

2014 Governor Regulation N0.99 of 2014 = TPA management taken over by Provincial Public
Works Department (DPUP-ESDM) from January 2015.

2015 TPA was nearly full. PUPR (with World Bank) planned to expand the site. FS by AusAlID.

Not realized yet due to difficulty in additional land acquirement.

Governor Regulation No.92 of 2015 to establish UPT PISAMP (Balai) supervised by
DPUP-ESDM.

2019 New PKS dated October 18th 2019 in Jogyakarta

Management was taken over to Waste Management Center under Provincial DLH.

2020 Province prepared budget to extend the service life for another two years.
Private technology to be introduced through PPP scheme.

Piyungan Integrated Landfill (TPST Piyungan) was built in 1994-1996 by DIY Province and started operation
since 1996. The management was carried out under authority of Public Work Human Settlement (PU Cipta
Karya) of DIY Province. And it has been utilized by 3 (three) LGs : Yogyakarta City , Sleman Regency, and
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Bantul Regency.

Based on Law No. 22 of 1999 concerning Regional Government, from 2001 to 2014, the management of
TPST Piyungan was carried out jointly by Yogyakarta City, Sleman Regency, and Bantul Regency.

The Joint Secretariat of Kartamantul (Sekber Kartamantul: Sekretariat Bersama Kartamantul) as an inter-
municipal cooperation was established in 2001 based on:

e  DIY Governor Regulation No. 18. 2000;

e Joint Decree / MoU (KSB: Surat Keputusam Bersama) Regent of Bantul, Regent of Sleman, and Mayor
of Yogyakarta Number: 152a/2004, 02/SKB.KDH/A/2004, 03/2001 concerning Cooperation
Management of Urban Infrastructure and Facilities between Bantul regency, Sleman regency and
Yogyakarta city;

e  Cooperation Agreement (PKS: Perjanjian Kerja Sama) among these local governments concerning
Waste Management of Integrated Landfill (TPST) in Piyungan, Bantul Regency Number: 01 / Perj. YK
/2011,02/PK.KDH /A /2011, 03 /Perj/Bt/2011

Kartamantul Joint Secretariat (Sekber Kartamantul) functioned as facilitator, coordinator and mediator
among the LGs. The top 4 (four) management personnel for position of Head, Secretary, Finance and Verifier,
changes every 2 (two) years from these cooperating local governments. The Sleman regency is currently on
duty.

As stated in the Joint Decrees (KSB and PKS), the cooperation put focus on the six sectors of (1) solid waste
management, (2) sewerage/waste water management, (3) water resource management, (4) urban
transportation management, (5) urban road management and (6) urban drainage management.

In 2003, the German Organization for Technical Cooperation (GIZ), under its Urban Quality Project,
technically and financially supported at the early stage of the Joint Secretariat Kartamantul establishment. It
thus became independent of the member local governments’ respective departments of regional development.
It also manages its professional officers and office.

The strategic issues of Sekber Kartamantul was how to improve the roles and capabilities of the regions in
the implementation of inter-municipal cooperation and choose an appropriate model of cooperation, and
involved community aspirations.

Based on Cost Sharing, each local government pays cost depend on the amount of waste disposed.
Yogyakarta is the largest waste contributor, while Bantul Regency, where the Piyungan Integrated landfill is
located, is the smallest contributor of waste disposed.

The cost for landfill management become the biggest challenge for the three local governments because it
cannot cover the management cost that increased gradually. Thus, involving the private sector was chosen in
2005. The private sector had a role in managing the transformation of waste to energy.

In March 2009, a methane gas installation plant was established at the landfill. This plant was built by a
Japanese investor, Shimizu.

The utilization of the Piyungan Integrated Landfill that covering area of 13 hectares has reached 90%. It is
estimated that the operation will end in 2015 because the existing land is no longer able to accommodate
waste. For this reason, in 2015, the Ministry of Public Works through the Directorate General of Human
Settlements in collaboration with the World Bank had planned to expand and develop Piyungan Integrated
Landfill and its supporting facilities. The Feasibility Study (FS) assisted by the Australian Government
through AusAID has been completed to fulfill the requirements of the Solid Waste Improvement Project.
However, the plan is not carried out until now, because the DIY Province face the land acquisition difficulties
with above standard price for 2 Ha area.

Annex 3-20



Technical Cooperation Project on Regional Solid Waste Annex 3, Review of Regional
Management in Gerbangkertosusila Area Solid Waste Management Systems in Indonesia

Since January 2015 the Piyungan Integrated landfill has been taken over by the Sanitation and Water Supply
Infrastructure Management Office, under the Public Works, Housing and Energy and Mineral Resources
Agency of DIY Province (DPUP-ESDM: Dinas Pekerjaan Umum dan Perumahan dan Energi Sumber Daya
MineralProvinsi DIY) in accordance with DIY Governor Regulation No. 99 of 2014 concerning
Implementation of Use of Facilities and Services for Waste Management in Regional LAndfill at the
Municipal Sanitation and Water Supply Infrastructure Management Olffice.

And based on the DIY Governor Regulation No. 92 of 2015 concerning Establishment of Organizational
Structure Description of Duties and Functions and Work Procedures of Technical Implementation Unit
(UPT), then a UPT PISAMP Office (Balai PISAMP: Balai Pengelolaan Infrastruktur Sanitasi dan Air
Minum Perkotaan) was formed which was directly supervised by DPUP-ESDM.

In 2019, the Piyungan Landfill was taken over to Waste Management Center, under Environment and
Forestry Agency (DLH) of DIY province. (the DIY Governor Regulation No. 95 of 2018)

In February 2020, DIY Province through PUP-ESDM DIY and DLHK has budgeted Rp 14 billion to extend
the life of TPST Piyungan by building slopes and arranging the dock for truck traffic. So it can be operated
for the next two years.

For a long-term solution for handling TPST Piyungan, DIY Province now collaborate with companies on
technology choices for waste management that are cheap, environmentally friendly, and efficient with the
PPP (KPBU) scheme. This collaboration now is still in progress.

3.1.2 Payment Obligations

OM of TPA regional
\ N * J
Yogyakarta city KJP/
Sleman Regency Tipping Fee > DIY Province
Bantul regency
» Bantul Regency
/ ¥
Affected communities

Figure 10 Payment Structure of Regional System Kartamantul

DIY Province took part in handling waste management together with Joint Secretariat (Sekber Kartamantul).
The supervision cover from the collection of retribution fee, waste collection from source to TPS, transporting
waste at TPS to Piyungan Integrated landfill by vehicles which operates in three regions Yogyakarta city,
Sleman, and Bantul.

KJP is the amount that paid by 3 (three) regencies/cities as the service receiver and to be used as fund for
the solid waste treatment and final processing technically, socially, and environmentally. KJP is calculated
based on the operational and maintenance cost of Regional TPA

Retribution/ KJP is regulated by Municipal Regulation Of DIY Number 3 Year 2013 Concerning
Management Of Household Waste and Household-like Waste And Waste As A Type Of Waste. The rate is
stipulated in Municipal Regulation of DIY Number 2 Year 2016 at Rp 24.383/ton of waste disposed of.

KDN is a payoff to personage, group of people, and/or legal entity which negatively affected by waste
management activities at Regional TPA Piyungan Kartamantl. KDN is calculated with the proportion of 10%
from amount of KJP,
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Land Acquisition

Piyungan Integrated Landfill acquired land area of 12.5 ha (10 ha for landfill waste, 2.5 ha of office land and
facilities) through DIY Province. The technical age of TPST based on Environmental Impact Assessment
(AMDAL Analisis Dampak Lingkungan) is 17 years since built and operated in 1995.

3.1.4

Initial Investment

The original Piyungan Landfill was built in 1995 with the fund of DIY Province using Regional Revenue
and Expenditures Budget (APBD: Anggaran Pendapatan dan Belanja Daerah).

3.1.5

Areal Coverage

The waste are collected from TPS or transfer depo that spread in all Districts, then transported to regional
TPA. Bantul and Sleman regency do not have local TPA.

Below are regencies/cities that join the regional TPA Piyungan Kartamantul:

Table 13 Regencies/Cities in Regional System Kartamantul

No. | Regencies/Cities | Number Number of District with | Population | Waste Amount disposed
of District | waste collection service of at Piyungan
Yogyakarta city 14 14 431,939 370 ton/day (100%)
Sleman regency | 17 16 1,219,640 600 m3 (23%)
3 Bantul regency 17 17 1,018,402 100 ton (14%)

Population: taken from https://yogyakarta.bps.go.id/dynamictable/2017/08/02/32/jumlah-penduduk-
menurut-kabupaten-kota-di-d-i-yogyakarta-jiwa-2010-2019.html

% is the rate of waste disposal amount to the total waste generation (0.7 kg x municipality’s population)
but its max value is set at 100%.
Waste unit volume: 1 m3 =1 ton

3.1.6

Yogyakarta city

Consist of 14 (fourteen) districts, and all districts are already served by the local government for waste
collection. Waste collected daily about 370 ton and transported to Regional TPA Piyungan.
Districts of Yogyakarta city that receive the waste collection service :

Table 14 Districts of Yogyakarta city that receive the waste collection service

No District Name No District Name No District Name
1 Danurejan 6 Kotagede 11 Pakualaman
2 Gedong Tengen 7 Kraton 12 Tegalrejo
3 Gondokusuman 8 Mantrijeron 13 Umbul Harjo
4 Gondomanan 9 Mergangsan 14 Wirobrajan
5 Jetis 10 Ngampilan

3.1.7 Sleman Regency

Consist of 17 (seventeen) districts, and all districts are already served by the local government for waste
collection. Waste collected daily about 500-600 m3 and transported to regional TPA Piyungan.
Districts of Sleman regency that receive the waste collection service :
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Table 15 Districts of Sleman regency that receive the waste collection service

No | District No | District No | District No District
1 Barbah 5 Godean 9 Moyudan 13 Prambanan
2 Cangkringan 6 Kalasan 10 | Ngaglik 14 Seyegan
3 Depok 7 Minggir 11 Ngemplak 15 Sleman
4 Gamping 8 Mlati 12 | Pakem 16 Tempel
17 Turi
3.1.8 Bantul Regency

e Consist of 17 (seventeen) districts, and 16 (sixteen) districts are already served by the local government
for waste collection. Waste collected daily about 90-100 ton and transported to regional TPA Piyungan.

e Districts of Bantul regency district with no background colour served by local government for waste
collection: (only Dlingo is not served.)

Table 16 Districts of Bantul regency district (served and not served)

Served Not served
1 Bambanglipuro 6 Kasihan 11 Pleret 17 | Dlingo
2 Banguntapan 7 Kretek 12 Pundong
3 Bantul 8 Pajangan 13 Sanden
4 Imogiri 9 Pandak 14 Sedayu
5 Jetis 10 | Piyungan 15 Sewon
16 Srandakan

3.2 Regional Landfill SARBAGITA (TPA Suwung)

Located in Suwung village, South Denpasar regency, Denpasar city with 32,8 Ha areas.

The brief information was presented in Section 2.2.

TPA regional Sarbagita is for Municipal Solid Waste (MSW) from four regions in Bali Province: Denpasar
city, Badung regency, Gianyar regency and Tabanan regency. The name of Sarbagita is also an acronym for
these four regencies/ cities:

e  Sar taken from the Denpasar city

e  Ba taken from the Badung regency
e  Gi taken from the Gianyar regency
e  Ta taken from the Tabanan regency

Below are the local landfill owned by each regencies/cities:

: TPA Suwung, in South Denpasar District (regional)

: TPA Mengwi, in Mengwi district (active)

: TPA Temisi, in Gianyar district (active)

: TPA Mandung, Sembung Gede, in Kerambitan district (active)

e  Denpasar city

e  Badung regency

e  (Gianyar regency
e  Tabanan regency

3.21 Historical Summary
Table 17 Historical Summary of regional system Sarbagita
1986 Suwung landfill in Denpasar started operation. Used only by Denpasar.
2000 Joint Regulation
2001 Provincial Regulation No.5 of 2011 regarding waste management
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MOU (SKB) among local govs in Sarbagita
BPKS = Badan Pengelola Kebersihan Sarbagita established.

2004 BPKS- Sarbagita and a private sector entered a contract for 20 years aiming at service life
extension by IPST (WtE called GALFAD which use landfill gas taken from old landfill area
to produce energy).

2011 Governor Regulation No.100 of 2011 concerning UPT in Provincial PU.
2012 UPT established by Local Regulation No.4, 2011.

2016 GALFAD project stopped, not being able to use the incoming waste and generating too
small amount of energy to sustain without tipping fee.

2018 Tabanan and Gianyar stopped waste disposal at Suwung as it is already full. They manage
waste at TPS3R.

Because it is full, PUPR prepared a budget for site expansion and PLTSa through the PPP
scheme is anticipated. (Denpasar is the city designated as a city where WHtE is accelerated
by the Presidential Decree.)

2019 Badung stopped waste disposal as the site is full.
The WLE plant is in the market sounding stage

Bali province is very famous as tourism sites, so it is difficult to find a new location for landfill site and the
largest one, Suwung landfill in Denpasar, was almost full of capacities.

Suwung landfill in Denpasar with the area around 32.8 hectares was determined (said to be in 2000) to be
used as the regional landfill for Sarbagita area. The capacity was only sufficient until 2021, since started
operation in 1986 with open-dumping system.

Waste management in Sarbagita regional landfill is regulated in:

e  Bali Provincial Regulation Number 5 year 2011 Regarding Waste Management

e Joint Regulation was developed in July 24, 2000 concerning Main Points of Government cooperation
and community development in Waste Management among Local Governments in Sarbagita regions.

e Joint Decree / MoU (SKB- Surat Keputusan Bersama) on April 16, 2001 among the head of
regents/mayors of Sarbagita area, concerning:

o  Waste Management Guidelines in Sarbagita Area

o  Facilitation of Establishing an Agency for Cleanliness Cooperation Sarbagita (BPKS = Badan
Pengelola Kebersihan Sarbagita). BPKS-Sarbagita is a non-structural institution, which is
the institution formed through certain laws and regulations to support the implementation of
government functions, which can involve government, private and civil society elements, and
are financed by the state budget. (wikipedia, March 2020)

e Bali Governor Regulation Number 100 of 2011 concerning the Organization and Details of the Main
Duties of the Technical Implementing Unit (UPT) in the Bali Province in Public Works Office, which
authorizes UPT to manage waste in the Sarbagita region

o In 2012, UPT was formed based on Local Regulation No. 4 of 2011 concerning the
organization and work procedures of the regional apparatus of Bali Province.

Financing scheme in the Sarbagita regional landfill cooperation:

e from provinces sides:
o the province facilitates the study of legality and technical aspects of cooperation among local
governments
o the province facilitates the formation of the BPKS institutions and provides initial operational
facilities for BPKS (offices, vehicles)
e from the local government Sarbagita:
o financing for institutional operations is based on the cost sharing of each Sarbagita local
governments. The amount of sharing of each regional government is proportional based on
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the calculation of the volume of waste and Locally-generated Revenue (PAD Pendapatan Asli
Daerah) of each Local Government. (PKS does not mention about PKS, thus details are not
known.)

Suwung regional landfill receive waste from four regions daily with detail as follow (media dated 2019). (As
Tabana dan Gianyar already stopped transporting waste to Suwung landfill, the data below must be the data
in the past.):

e  Denpasar city : 815 tons

e  Badung regency : 127 tons
Tabanan regency  : 85 tons
e  Gianyar regencies : 4 tons

In 2004, BPKS- Sarbagita invited and determined prospective investors to develop Integrated Waste
Processing Installation (IPST = Instalasi pengolah sampah terpadu) in order to extend the landfill life. The
contract started on April 2, 2004 for a period of 20 years. This partnership aimed to manage IPST in order to
convert waste to energy and then sold the resulted energy to National Electricity Enterprise (PLN =
Perusahaan Listrik Negara). The partnership between the Sarbagita regional government and the third party
was on a build own and operate (BOO) basis. The obligation of the Sarbagita regional government in this
partnership was to provide waste of at least 500 tonnes/day and land for the development of the IPST.

This determined investor which was an Indonesian private company partnered with the United Kingdom
Company, carried out a feasibility study, and introducing GALFAD system. GALFAD is derived from
gasification, landfill, and anaerobic digestion.

In May 2004, the GALFAD project covered about 85% of Suwung site for MSW and allocated 10 Ha for
IPST project including 6.7 Ha for GALFAD installation.
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Figure 11 Map of TPA Suwung

Source:
https://simdos.unud.ac.id/uploads/file_penelitian_1_dir/56d2c83817bd5bed48593df433ef3757.pdf
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The operation of the IPST Sarbagita project began on December 2007 with biogas recovery activity from the
old landfill in the concession area, while BPKS-Sarbagita still managed a large portion of the land.

Until June 2016, the IPST Sarbagita facility was unable to handle the incoming waste. And the third party
could generate only 0.86 MW out of 9 MW of electricity. With no tipping fee basis, the consortium seems
failed to manage waste and relied on only on biogas from landfills that can be sold to PLN (National Power
Company). Finally, the Sarbagita regional government officially terminated the cooperation contract on June
2016.

The height of waste reached 6 to 8 meters, Gianyar and Tabanan have stopped dumping waste at the Suwung
landfill since 2018. Instead, these two regions started to process their own waste at TPS3R.

The Ministry of Public Works and Public Housing (PUPR) is revitalizing with allocatiing budget of 250
billion the Sarbagita Suwung Regional Landfill to increase service life, develop green open space on a full
area (22 Ha) and support the construction of a Waste to Power Plant (PLTSa Pembangkit Listrik Tenaga
Sampah).

The development includes the installation of the waste water treatment plant and the construction of 2 cell of
sanitary landfills (SHa) which will be able to accommodate waste up to year 2024 and the preparation of 5
hectares of land for the PLTSa site. The project will also be expanded by taking up 1.4 hectares of mangrove
land around it.

The PLTSa construction is planned through the Government and Business Entity (PPP) (KPBU Kerjasama
Pemerintah dan Badan Usaha) scheme with an investment value of up to 250 billion for potential electricity
capacity of 15-20 MW. The construction of PLTSa refers to Presidential Regulation No. 35 of 2018
concerning the Acceleration of the Development of Waste to Energy Installation on Environment-Friendly
Technology based. Around 1,300-1,500 tons per day of waste will be directly processed into 20 Megawatts
of electricity. And prepared with approximately 1.5 Ha land to accommodate residues that are estimated to
be less than 10%.

The work period is three years, 2017-2019 and is targeted to be completed by the end of November 2019.

And on 30 November 2019, Badung did not dispose any waste temporarily since the landfill is full. And there
are many protests from Denpasar communites and they did not allow the trucks from outside Denpasar to
come. So, at this time only Denpasar city disposes waste in Suwung landfill Sarbagita. Badung started
managing their own waste by utilizing TPS managed by a third party and also at the TPS 3R owned by DLHK
on a 2 hectare area in Mengwi village.

3.2.2 Payment Obligations

The information regarding payment obligations was not available in this survey.

3.2.3 Land Acquisition

The land used for the Regional Landfill SARBAGITA is the existing Suwung landfill in Denpasar city. The
determination of the location of the Suwung landfill because Suwung landfill the largest landfill in Bali and
the cooperation aims to rehabilitate the condition of the landfill. The willingness of the Denpasar municipal
government to accept to become a "host" is also based on consideration of the largest waste volume among
others member of Sarbagita.

3.2.4 Initial Investment

The Landfill was the existing landfill that has been used since 1986.
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3.2.5 Areal Coverage

Below are regencies/cities that transporting the waste to Regional TPA Suwung Sarbagita before Tabanan
and Gianyar district stop participating:

Table 18 Regencies/Cities in Regional System Sarbagita

No. Regencies/Cities Number of | Number of | Population Waste collected
District District with | (2010) and disposed of
waste collection
service
1 Denpasar city 4 4 788,589 850 ton/day (100%)
2 Badung regency 6 6 543,332 280 ton/day (74%)
3 Gianyar regency 7 7 469,777 305 ton/day (93%)
4 Tabanan regency 10 10 420,913 No information

Population: taken from https://bali.bps.go.id/statictable/2018/02/15/37/penduduk-provinsi-bali-menurut-
kabupaten-kota-jenis-kelamin-dan-status-migrasi-seumur-hidup-hasil-sensus-penduduk-
2010.htmlhttps://yogyakarta.bps.go.id/dynamictable/2017/08/02/32/jumlah-penduduk-menurut-
kabupaten-kota-di-d-i-yogyakarta-jiwa-2010-2019.html

% is the rate of waste disposal amount to the total waste generation (0.7 kg x municipality’s population).

3.2.6 Denpasar city

e Consist of 4 (four) districts, and all district are already served by the local government for waste
collection. Waste collected daily from TPS in all Districts about 850 ton.
e Districts of Denpasar city that receive the waste collection service :

Table 19 Districts of Denpasar city that receive the waste collection service

No | District

1 Denpasar Selatan
2 Denpasar Utara

3 Denpasar Timur
4 Denpasar Barat

3.2.7 Badung Regency

e  Consist of 6 (six) districts, and all districts are already served by local government for waste collection.
Waste collected daily from TPS in all Districts about 280 ton.
e Districts of Badung regency that receive the waste collection service :

Table 20 Districts of Badung regency that receive the waste collection service

No | District
Abiansemal 4 Kuta Utara
Kuta 5 Mengwi
Kuta Selatan 6 Petang

3.2.8 Gianyar Regency

e  Consist of 7 (seven) districts and all districts are already served by local government for waste collection.
Waste collected daily from TPS in all Districts about 305 ton. For the last 6(six) months (since October
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2019), Gianyar stop transporting waste to Regional TPA Suwung, and manage their waste at local TPA
Temesi in Gianyar district.
o Districts of Gianyar regency that receive the waste collection service:

Table 21 Districts of Gianyar regency that receive the waste collection service

No District No | District No District
1 Blahbatu 3 Payangan 5 Tampaksiring
2 Gianyar 4 Sukawati 6 Tegallalang

7 Ubud

3.29 Tabanan Regency

e  Consist of 10 (ten) districts, and all districts are already served by the local government for waste
collection.

e  For the last 2 (two) years, Tabanan district no longer transported the waste to regional TPA Suwung.

e Districts of Tabanan regency that receive the waste collection service:

Table 22 Districts of Tabanan regency that receive the waste collection service

No | District No District No District
Baturiti 4 Marga 7 Selemadeg
Kediri 5 Penebel 8 Selemadeg Barat
Kerambitan 6 Pupuan 9 Selemadeg Timur
10 Tabanan
3.3 Regional Landfill Legok Nangka (construction in progress)

This system was briefly presented in Section 2.6.
Located in Legoknangka, Ciherang village and Nagreg villages, Nagrek district, Bandung Regency.

Regional Landfill Legok Nangka will provide processing and treatment of household waste and household
like waste covering Bandung city, West Bandung Regency, Bandung Regency, Sumedang Regency, Cimahi
city and Garut Regency. The Landfill has total area about +74.6 Ha.

Below are the landfills currently used by each regency/city:

e  Bandung city : TPA Sarimukti (no TPA available in their area)

e  West Bandung Regency : TPA Sarimukti, located in Cipatat District

e Bandung Regency : TPA Babakan located in Arjasari district (and probably Sarimukuti)

e  Sumedang Regency : TPA Cibeureum Wetan, Paseh district

e  Cimabhi city : TPA Baros, Leiwigajah village, South Cimabhi district, and (probably) Sarimukuti
e  Garut Regency : TPA Pasir Bajing, in Sukaraja village, Banyuresmi district.
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Figure 12 Transition plan of Regional Landfill from Sarimukti to Legok Nangka

3.3.1  Historical Summary
Table 23 Historical Summary of Regional System Legok Nangka

2009 Joint Agreement (KSB) between Province and local governments, valid for 5 years
2010 - Joint Decision between Head of Province and local governments;

- Joint Agreement (KSB) between Central government, Province and local governments;
2013 AMDAL was issued
2014 Cooperation Agreement (PKS) was signed in 08 April 2014 in Bandung , valid for 20 years
2015 Landfill construction by PUPR and West Java Province, until 2017
2017 AMDAL revision for WTE plant
2018 The Presidential Decree 35/2018 - national WtE project
2019 AMDAL third revision.

JICA, IFC and MoF signed a Cooperation Agreement for providing Transaction Advisory Services.
2020 Waste to Energy Plant is on progress for procurement

The West Java Provincial Government took the initiative to establish the regional landfill (TPPAS-Tempat
Pengolahan dan Pemrosesan Akhir Sampah) because each region has limitations so that the provincial
government were looking for solutions to the waste problem.

In January 29* 2009 in Bandung, the Joint Agreement (KSB) between West Java Province Government and
six municipalities concerning Regional Solid Waste Treatment and Final Processing Management
Cooperation in Bandung Metropolitan Area was signed.

This KSB states that it aimed at the inter-municipal cooperation for better waste management among the six
municipalities and the regional SWM facility was to be located in Legok Nangka.

The KSB resulted the signing of Joint Decision among head of Province and Regencies/cities concerning
Designation Place of Regional Solid Waste Treatment and Final Processing Management Cooperation in
Bandung Metropolitan Area.

In June 25" 2010, Joint Agreement between Ministry of Public Works, West Java Province and six
municipalities concerning Regional Cooperation in Implementation of Infrastructure Development Programs
for Drinking Water, Solid Waste, and Wastewater at Bandung Urban Area and its surrounding was signed.

Head of Investment and Licensing Board of Bandung Regency has issued environmental permit No
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667/001/BPMP/ 2013 (AMDAL) (not including incineration at that time) related to the development of
regional landfill Legok Nangka. The scope of this permit consists of pre — construction phase, construction
phase, operational phase and post — operation.

In April 8" 2014 in Bandung, Cooperation Agreement (PKS) was signed between West Java Province
Government and six municipalities concerning regional solid waste treatment and final processing
management service Legok Nangka in Bandung Raya urban area and its surrounding. The agreement valid
for the next 20 years.

Local Regulations background:

1. Local Regulation of West Java Province Number 12 of 2010 about Solid Waste Management in
West Java Province;

2. Local Regulation of West Java Province Number 22 of 2010 about West Java Province Spatial
Plans Year 2009-2029;

3. Local Regulation of Bandung Regency Number 3 of 2008 about Bandung Regency Spatial Plans
Year 2007-2027.

The West Java Provincial Government responsible to prepare the construction plan, Environment Impact
Analysis (AMDAL), Detailed Engineering Design (DED), permits documents, land procurement, construct
and maintain the Regional TPA, administrate the operational management by appointing the Regional Waste
Management Center (BPSR).

BPSR is under the Department of Housing and Settlement of West Java with the main task as the Regional
TPPAS Services Provider.

Waste disposal amount is described in PKS as shown in this table below. Each service receiver should follow
the quota agreed.

Table 24 Waste Quota of Regencies/Cities in Regional System Legok Nangka

No. Regencies/Cities Quota quantity Waste
min-max (ton/day) | generated*
1 Bandung city 500 - 1.200 1300
2 Cimahi city 150 — 250
3 Bandung Regency 100 - 300 1440
4 West Bandung Regency 50 - 200 1000
5 Sumedang Regency 20-30
6 Garut Regency 100 - 200 1000
Total 920 - 2.180 -

Table 3.1 Processing Capacity, source: PKS year 2014  (*taken from other source (internet, etc.))

Regional TPA facilities construction covers:

1. Construction of waste treatment facilities (may thru PPP scheme, not intending incineration)
2. Construction of waste processing facilities (sanitary landfill).

PUPR and West Java Province started the construction of Regional Landfill Legok Nangka for landfill zones,
retention ponds and leachate processing plant.

The Governor decided to have incineration technology to process and manage the waste, otherwise the life
of TPA will be short. The Governor signed the MoU with Government Goods / Services Procurement Policy
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Agency (Lembaga Kebijakan Pengadaan /Jasa Pemerintah (LKPP) for PPP scheme.

The WtE project through PPP scheme (cooperation between the government and business entities) of the
Legok Nangka Regional Landfill was listed as a national project in accordance with Presidential Decree
No.58 of 2017 regarding the acceleration of the implementation of the PSN (National Strategic Project) and
priority projects.

The Presidential Decree 35/2018 selected 12 cities, including the Bandung metropolitan area, as the places
where WtE projects are to be accelerated.

On August 215t 2019, the Japan International Cooperation Agency (JICA) signed a Cooperation Agreement
with the Ministry of Finance of the Republic of Indonesia, then on September 13 JICA concluded a Project
Services Agreement with the International Finance Corporation (IFC). Under these contracts, JICA, in
cooperation with the IFC, will provide Transaction Advisory Services in support of procurement procedures
by the Indonesian Government agencies for selecting Private Project Operator in the Legok Nangka Waste
to Energy Project in West Java province. This newly lauched Transaction Advisory Services is going to
support the Indonesian government’s procurement of Waste to Energy Private Project Operator (preparation
of bidding documents and evaluation of proposals and so on) as well as related negotiations. The TPA is
expected to operate in 2023.

In 2019, West Java province will submit a VGF (viability gap fund) application letter to the Ministry of
Finance to provide initial investment support of 30% of the total project value. Previously, the financing
scheme was a project development facility (PDF).

Recent commitment regarding waste disposed average by each service receiver:

e - Bandung city : 1.200-1.303 ton/day
e - Cimabhi city : 150-250 ton/day

e - Bandung egency : 300-345 ton/day

e - Bandung Barat regency : 78-86 ton/day
e - Sumedang regency : 28-32 ton/day

e - Garut regency : 100-115 ton/day

With the total 1.853-2.131 ton/day.

The change of details in PKS, such as technology used and tipping fee amount, now is still waiting for
approval from the Regional House of Representatives.

Based on Minister Regulation No. 3 of 2013, Intermediate Transfer Station (SPA: Sasiun Peralihan Antara)
will be feasible for an area with the distance to TPA over 25 km. Therefore, its construction is being discussed.
The tipping fee amount will include the fee of the new facility of the SPA. Transportation of waste to the
Legok Nangka TPA will be carried out by trucks facilitated by the West Java Provincial Government. Trucks
from the regency / city only need to transport waste from their respective areas to the SPA.
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3.3.2 Payment Obligations

/ \ Operational and maintenance
1. Bandung city of TPA regional
2. West Bandung Regency KIP/ f
3. Sumedang Regency Tipping Fee —> West Java Province
4. Cimahi city <

~— .| v Bandung Reg.(65%)
5. Bandung Regency KDN ,

Garut Reg. (35%)

6. Garut Regency &

\ / [ Affected communities ]

Figure 13 Payment obligation stated in PKS 2014

a. Tipping Fee/ Service Compensation (KJP : Kompensasi Jasa Pelayanan)

KIJP is the amount that is paid by 6 (six) regencies/cities as the service receiver and to be used as fund for the
solid waste treatment and final processing technically, socially, and environmentally.

KIJP is calculated based on the operational and maintenance cost of Regional TPA, divided by waste amount
average that transported to the Regional TPA for 1 (one) year, for Rp. 123.000/ton per month. And this
amount enacted by West Java Province Governor Decree.

According to PKS 2014, after calculating the operational and maintenance cost, tipping fee was set to Rp.
123.000/ton. This is for sanitary landfill system without WTE plant.

With WTE plant, on October 9, 2017, based on the results of the calculation of the consultant, the tipping fee
rationalization was about Rp 386,000 per ton. The amount is based on a capital expenditure calculation of
Rp 2.6 trillion, an interest rate of 10 percent, an equity ratio of 70 percent (loans): 30 percent (own funds), a
model and a 20-year BOT cooperation period and an IRR of 15 percent (common for infrastructure in
Indonesia) .

All six municipals in West Java Province agreed on tipping fee of Rp. 386,000/ton. The West Java Provincial
Government will subsidize 30 percent (Rp. 115.600/ton) of tipping fee and the user will pay 70% (Rp.
270.200/ton ). The tipping fee to Sarimukti landfill was Rp. 125.000/ton. !

In 2019, the tipping fee changed again to Rp. 483.000/ton. It is still a plan sounding by the West Java
Province.?> (from media which report the statement by DLH Sumedang regency. According to the
communication with BPSR, it was just a plan and they still have no idea how big the tipping fee will be, as
well as the cost sharing ratio.)

! https://www.slideshare.net/infosanitasi/ppsp-desain-kemitraan-pengelolaan-tpa-regional-sarbagitabali
2 https://www.pikiran-rakyat.com/jawa-barat/pr-0131008 1 /pemkab-sumedang-pelajari-kenaikan-tipping-fee-

legoknangka
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The high cost of tipping fee will be not a problem for Bandung city, according to their Mayor. The Mayor
said, he will reduce the waste transported to TPA by doing “Kang Pisman” program (Kurang- Pisah _
Manfaatkan) /( Reduce — Separate — Reuse).

b. Negative Impact Compensation (KDN: Kompensasi Dampak Negatif)

KDN is a payoff to personage, group of people, and/or legal entity which negatively affected by waste
management activities at Regional TPA Legok Nangka.

KDN for Regional TPA Legok Nangka cover the following affected area :

e Bandung Regency in Nagrek District (village: Ciherang, Nagrek and Nagrek Kendan), maintain 65% of
total KDN fund.

e  Garut Regency in Balubur Limbangan District (village: Simpen Kidul and Simpen Kaler), maintain 35%
of total KDN fund.

KDN is calculated with the proportion of 10% from amount of KJP, which is Rp. 12.500/ton per month. And
this amount enacted by West Java Province Governor Decree. (no/year not found yet.)

Bandung Regency and Garut city local government then facilitate the community that affected negatively in
the form of monitoring, technical assistance in the form of planning, assistance and arrangements for the use
of compensation funds to increase the value of benefits and welfare of the community.

3.3.3 Land Acquisition

Pre-feasibility study indicates that some of the land owned by the local people and therefore required land
acquisition. Land acquisition done

3.3.4 Initial Investment

According to PKS 2014, the investment cost for facilities and infrastructures of TPA Regional Legok Nangka
were estimated as follows: (not including incinerator)

Table 25 Investment cost for facilities and infrastructures of TPA Regional Legok Nangka

NO. Facilities And Infrastructures PRICE (Rp)
a TPPAS land procurement 35,000,000,000
b Building construction 23,039,000,000
c Landfill site construction 113,168,000,000
d Waste treatment unit construction 381,000,000,000
D.1. Pre-sorting and Sorting 65,000,000,000
D.2. Composting 65,000,000,000
D.3. Recycle 6,500,000,000
D.4. Waste as Fuel 244,500,000,000
e Facilities and infrastructures construction 11,280,000,000
f Supporting facilities construction 21,762,000,000
Total 585,249,000,000

Table 3.2 Initial investment stated in PKS 2014

And for operational and maintenance cost were as follows:
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Table 26 Cost for Operation and Maintenance

NO. COMPONENT COST/YEAR (Rp)
I Workers Fees 16,824,300,000
Il Fuels 37,586,160,000
I Vehicles and Engine Care and Maintenance 5,125,500,000
v Materials 3,674,550,000
V Building Maintenance 3,501,000,000
Vi Overhead and Administration 385,500,000
Total of TPPAS operational and maintenance cost (Rp/year) 67,097,010,000
Total of treated and processed waste (Ton/year) 547,500
TPPAS operational and maintenance cost unit (Rp/year) 122,552
Rounding Off (Rp/year) 123,000

Table 3.3 Operational and Maintenance cost stated in PKS 2014

So, based on PKS 2014, the investment cost for TPPAS Legok Nangka for sanitary landfill was about USD
43.73 million (Rp. 585,249,000,000) while the operation and maintenance cost is estimated for about USD
4.97 million or equal to USD 9.1 /ton (Rp. 123.000/ton)).

Financing composition will be divided into 9.43% from APBD, 26.10% from APBN and 64.47% from
private investment. And with such governmental finance, land acquisition and road construction were carried
out by West Java Province government, while landfill development was carried out by PUPR.

Construction for waste processing treatment has not yet been carried out, currently still in the auction stage,

this is because West Java province still waiting for approval from The Ministry of Finance.

3.3.5 Areal Coverage

Below are regencies/cities that will joint the Regional TPA Legok Nangka :

Table 27 Regencies/Cities in Regional System Legok Nangka

No. | Regencies/Cities | Number Number of District | Population | Quota % of Quota
of District | with waste (middle to  Waste
collection service value) Total
ton/day
1 Bandung city 30 30 2,503,708 1,250 71%
ton/day
2 Cimahi city 3 3 607,811 200 ton/day | 47%
Bandung 31 6 3,717,291 322 ton/day | 12%
Regency
4 West Bandung | 16 10 1,683,711 82 ton/day 7%
Regency
5 Sumedang 26 3 1,149,906 30 ton/day 3.7%
Regency
6 Garut Regency 42 11 2,606,399 107 ton/day | 6%

Population: https://jabar.bps.go.id/statictable/2019/04/21/591/proyeksi-penduduk-menurut-kabupaten-
kota-di-jawa-barat-2010-2018.html

Quota is taken from https://www.galamedianews.com/?arsip=236060&judul=skenario-ridwan-kamil-
untuk-tppas-legok-nangka.
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3.3.6 Bandung city

e  Consist of 30 (thirty) districts and all district are currently served by the local government for waste
collection. Waste collected about 1300 ton, will transported 1200 to regional TPA and the rest managed
by the city. The city has about 178 Bank Sampah and is planning to construct 16 TPST in order to reduce
waste transported to regional TPA.

e Districts of Bandung city :

Table 28 Districts in Bandung City

No District No District No District

1 Andir 11 Bojongloa Kidul 21 Kiaracondong
2 Antapani 12 Buahbatu 22 Lengkong

3 Arcamanik 13 Cibeunying Kaler 23 Mandalajati

4 Astanaanyar 14 Cibeunying kidul 24 Panyileukan
5 Babakan Ciparay 15 Cibiru 25 Rancasari

6 Bandung Kidul 16 Cicendo 26 Regol

7 Bandung Kulon 17 Cidadap 27 Sukajadi

8 BandungWetan 18 Cinambo 28 Sukasari

9 Batununggal 19 Coblong 29 Sumur Bandung
10 Bojongloa Kaler 20 Gedebage 30 Ujung Berung

3.3.7 Cimahi city

e  Consist of 3 (three) districts, and all district are served by the local government for waste collection.
Districts of Cimahi city :

Table 29 Districts in Cimahi City served by Waste Collection

No District
Cimahi Tengah

Cimahi Selatan

Cimahi Utara

3.3.8 Bandung regency

e  Consist of 31 (thirty one) districts and just (six) districts are served by the local government for waste
collection. The other districts are very far from the city , small populated and many agriculture area.
Some farmer prefer to use the organic waste for composting. Waste generated is 1440 ton /day and 320
ton will transported to Regional TPA.

e Districts of Bandung regency currently served or not served by local government for waste collection
are shown below.

Table 30 Districts of Bandung served/not served by Waste Collection

Served Not Served
Ibun 7 Arjasari 20 Dayeuhkolot
Kertasari 8 Baleendah 21 Katapang
Nagrek 9 Banjaran 22 Kutawaringin
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Pacet 10 Bojongsoang 23 Majalaya
Pengalengan 11 Cangkuang 24 Margaasih
Ranca Bali 12 Cicalengka 25 Margahayu

13 Ciakncung 26 Pameungpeuk

14 Cilengkrang 27 Paseh

15 Cileunyi 28 Pasirjambu

16 Cimaung 29 Rancaekek

17 Cimenyan 30 Solokan Jeruk

18 Ciparay 31 Soreang

19 Ciwidey

3.3.9 West Bandung regency

e  Consist of 16 (sixteen) districts and 10 (ten) district are served by the local government for waste
collection. Waste generated is about 1000 ton, will transported 150 ton to regional TPA and the rest
managed by the city. The city has about 2 (two) TPS 3R constructed by PUPR.

e Districts of West Bandung regency currently served or not served by local government for waste

collection are shown below.

Table 31 Districts of West Bandung served/not served by the Waste Collection

Served Not served
1 Batujajar 11 Cikalong wetan
2 Cihampelas 12 Cipongkor
3 Cililin 13 Gununghalu
4 Cipatat 14 Ronnga
5 Cipendeuy 15 Sindangkerta
6 Cisarua 16 Waduk
7 Lembang
8 Ngamprah
9 Padalarang
10 Parongpong

3.3.10 Sumedang regency

e  Consist of 26 (twenty six) districts and just 3 (three) districts are served by the local government for

waste collection and also 6 (six) market waste.

e Districts of Sumedang regency currently served or not served by local government for waste collection

are shown below.
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Table 32 Districts of Sumedang Regency served/not served by Waste Collection

Served Not Served
Sumedang Utara 4 Buahdua 12 | Ganeas 20 | Surian
Sumedang Selatan 5 Cibugel 13 | Jatigede 21 Tanjungkerta
Jatinangor 6 Cimalaka 14 | Jatinunggal 22 | Tanjungmedar
7 Cimanggung 15 Pamulihan 23 | Tanjungsari
8 Cisarua 16 | Paseh 24 | Tomo
9 Cisitu 17 | Rancakalong 25 | Ujung Jaya
10 | Conggeang 18 | Situraja 26 | Wado
11 Darmaraja 19 | Sukasari

3.3.11 Garut regency

e  Consist of 42 (forty two) districts and 11 (eleven) districts are served by the local government for waste
collection. Garut regency divide the waste management into 5 zones, North, Middle and 3 (three) in the
South. At present Pasir Bajing Landfill only serve the middle area. In the future, the waste from North
area will utilize Legok Nangka regional landfill.

e Districts of Garut regency currently served or not served by local government for waste collection are
shown below.

Table 33 Districts of Garut Regency served/not served by Waste Collection

Served Not Served
1 Banyuresmi 12 Banjarwangi 28 Kersamanah
2 Cilawu 13 Bayongbong 29 Leuwigoong
3 Garut Kota 14 Blubur limbangan 30 Malangbong
4 Kadungora 15 Bungbulang 31 Mekarmukti
5 Karangpawitan 16 Caringin 32 Pakenjeng
6 Leles 17 Cibalong 33 Pemeungpeuk
7 Pangatikan 18 Cibatu 34 Pamulihan
8 Sucinaraja 19 Cibiuk 35 Pasirwangi
9 Tarohong Kaler 20 Cigeduk 36 Peundeuy
10 TarogongKidul 21 Cihurip 37 Semarang
11 Wanaraja 22 Cikajang 38 Selaawi
23 Cikelet 39 Singajaya
24 Cisewu 40 Sukaresmi
25 Cisompet 41 Sukawening
26 Cisurupan 42 Talegong
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3.4 Regional Landfill Banjarbakula

Located in village Cempaka, Cempaka district, Banjarbaru city, South Kalimantan.

This system was briefly presented in Section 2.8.

TPA regional Banjarbakula administers Municipal Solid Waste (MSW) from five municipalities in South
Kalimantan Province: Banjarmasin city, Banjarbaru city, Banjar regency, Tanah Laut regency and Barito
Kuala regency.

Located 11 km from the Banjarbaru city center, the landfill has an area of 31 hectares (but reported 15ha in
Kompas.com) with four landfill cells for waste collection with capacity of 790 tons per day.

Below are the local landfill owned by each regencies/cities:

e  Banjarbaru city : TPA Gunung Kupang and regional TPA in Cempaka District (active) (1 km apart each
other)

e Banjarmasincity  : TPA Basirih , in Aluh Aluh District (active)

e  Banjar regency : TPA Cahaya Kencana, in Karang Inan district (active)

e  Barito Kuala regency: TPA Tabing Rimbah, in Mandastana district ( active)

e  Tanah Laut regency: TPA Bakunci, in Pelaihari district (active)

3.4.1 Historical Summary

Table 34 Historical Summary of Regional System Banjarbakula

2016 MoU / SKB was signed on April 11th 2016 in Banjarbaru
AMDAL issued in this year.

2017 e  Cooperation Agreement (PKS) was signed on April 10th 2017 in Jakarta
o PUPR start the construction

2018 Cooperation Agreement addendum (PKS) was signed on December 10th 2018 in Jakarta

In April 11th 2016 in Banjarbaru, the Joint Agreement between South Kalimantan Province and four
municipalities concerning Regional Solid Waste Management Cooperation in BANJAR BAKULA
Metropolitan Area was signed, which was valid for the next 12 (twelve) months.

The scope of work covered is the utilization of regional landfill located in Hutan Panjang in Banjarbaru city,
utilization of regional Incinerator and other cooperation related of waste management.

In April 10™ 2017 in Jakarta, Cooperation Agreement (PKS) between Directorate Environment Sanitation
Development (PPLP) Directorate General of Human Settlement (CK) Ministry of Public Works, South
Kalimantan Province and four municipalities concerning regional solid waste management in the concerned
region was signed. The agreement valid for the next 5 (five) years.

Implementation of landfill is going to use the Sanitary Landfill method.

South Kalimantan Province formed the responsible unit for regional Landfill, in the form of UPTD which
implement the Public Service Unit (BLUD: Badan Layanan Umum Daerah) scheme, and each service
receiver should appoint their agency (Dinas, UPTD), to transport their waste to regional landfill.

PUPR started the construction.

In December 10% 2018 in Jakarta, Addendum on Cooperation Agreement (PKS) between Directorate
Environment Sanitation Development (PPLP) Directorate General of Human Settlement (CK) Ministry of
Public Works and Housing, South Kalimantan Province and four municipalities concerning regional solid
waste management was signed.
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This addendum make a change of tonnage quota, as follows:

Table 35 Regencies/Cities in Regional System Banjarbakula

No. | Regencies/Cities Quota quantity | Quota quantity Population % of waste
max (ton/day) | min- max (ton/day) disposal to
PKS 2017 PKS 2018 waste total
1 Banjarbaru city 200 50-90 (70) 262,719 38%
2 Banjarmasin city 440 80— 105 (92) 708,606 19%
3 Banjar regency 70 50 — 60 (55) 588,066 13%
4 Barito Kuala | 40 0-10(5) 313,595 2%
regency
5 Tanah Laut regency | 40 0-10(5) 343,890 2%
Total 790 180 - 275
Table 4.1 Treatment Capacity  source : PKS

Start operations in early April 2019 and planned to be used for the next eight years. Tipping fee was
implemented according to the PKS 2018 for Rp.68,350/ton.

In May 2019, local residents protested and were about to stop the operation of the Banjarbakula landfill,
because of the activity of trucks passing through their small, narrow and damaged road of their village.
Residents insisted that local government develop alternative access road for the waste transport to the
Banjarbakula Landfill.

Therefore, PUPR of Banjarbaru City took the step to seek an alternative road location and the PUPR province
construct the road in October through a budget change allocation.

Officially resumed operation in January 2020, Banjarbakula Regional Landfill is equipped with 1.5
liter/second leachate treatment technology and implement a sanitary landfill system

3.4.2 Payment Obligations

[ OM 0;1" PA regional

1T

Banjarbaru city South Kalimantan

KJP/

Banjarmasin city Province

Tipping Fee

<

Banjar regency

b=

Barito Kuala regency Banjarbaru city

KDN

N iy

Affected communities

Figure 14 Payment obligation

Tipping fee is regulated by PKS at the rate of Rp.68,350/ton of waste disposed (and 10% KDN).

3.4.3 Land Acquisition
The land needed for regional landfill was 31 ha. Available land that owned by Banjarbaru city was 11.18 Ha,

Annex 3-39




Technical Cooperation Project on Regional Solid Waste
Management in Gerbangkertosusila Area

therefor the South Kalimantan Province has the responsibility to procure the area of 19.82 Ha.

Banjarbaru city handed over their land to South Kalimantan Province as grant. The South Kalimantan
Province has done land acquisition for 17 hectares in year 2017 and 14 hectares in 2018. (As mentioned
earlier, internet information says that the land area is 15ha. The land purchase by the province is not sure.)

3.4.4 Initial Investment

Developed by the Ministry of Public Works and Housing (PUPR) since May 12, 2017 and completed on
November 30, 2018 cost a budget of Rp 149 billion. The facility building with a total construction cost of
more than Rp 158 billion from the APBN (National Budget).

3.4.5 Areal Coverage

Almost all local governments do not cover all their districts with the waste collection service. It is because
some of the topography reason, some of small populated or some are in very remote area. And due to the
waste quota and waste collection rules are applied, some choose to transport the waste to local TPA because
of still cannot meet the agreement requirement. The waste that cannot transported to regional TPA because
of maximum quota, then processed by TPS 3R, waste picker at TPA and waste banks.

Below are regencies/cities that join the regional TPA Banjarbakula:

Table 36 Regencies/cities in the Regional System Banjarbakula

Annex 3, Review of Regional
Solid Waste Management Systems in Indonesia

N| Regencies/Cities Number | Number of | Quota Population Actual Other
o} of District with | quantity disposal waste
District waste (ton/day) amount at | disposal
collection | PKS 2018 Regional (previou
service (middle TPA s TPA)
value)
1| Banjarbaru city 5 5 50-90 262,719 100 30-50
2| Banjarmasin city 5 5 80— 105 708,606 5 ?
3| Banjar regency 19 10 50 -60 588,066 0
4| Barito Kuala | 17 12 0-10 313,595 16-18 9-12
regency
5| Tanah Laut | 11 4 0-10 343,890 ? ?
Regency

Population: https://kalsel.bps.go.id/dynamictable/2020/04/23/1068/jumlah-penduduk-kalimantan-

selatan-menurut-kabupaten-kota-dan-jenis-kelamin-2010-2019.html

3.4.6

Banjarbaru city

e Consist of 5 (five) districts, and all district are served by the local government for waste collection.
Waste collected about 100 ton transported to regional TPA and 30-50 tons transported to local TPA
Gunung Kupang. This local TPA is only 1 km away from regional TPA.

e  Districts of Banjarmasin city :

Table 37 Districts of Banjarmasin city

No | District 3

Banjarmasin Utara

Banjarmasin Barat

Banjarmasin Timur

2 Banjarmasin Selatan Banjarmasin Tengah
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3.4.7 Banjarmasin city

Consist of 5 (five) districts, and all district are served by the local government for waste collection. First,
all waste from all Districts are collected to local TPA Basirih, then 5 (five) tons are transported to
regional TPA Banjarbakula.

Districts of Banjarmasin city :

Table 38 Districts of Banjarmasin city

No | District 3 | Banjarmasin Barat
Banjarmasin Utara 4 | Banjarmasin Timur
2 Banjarmasin Selatan 5 | Banjarmasin Tengah

3.4.8 Banjar regency

Consist of 19 (nineteen) districts, and just 10 (ten) districts are served by the local government for waste
collection and transported to local TPA Cahaya Kencana in Karang Intan district. Because of the
regional TPA Banjarbakula request the service receiver to separate the waste first and put all waste in
bag before entering the landfill, the local government of Banjar until now (April 2020) decided not to
transport their waste to regional TPA. The local government do not ready for waste separation and also
the bag need more budget allocation.

The other districts that still do not get any waste collection from the local government, should manage
their own waste at TPS 3R (4 constructions from PUPR) or other way. The other districts, some still
living on remote area, very far from the city, some are very small populated.

Districts of Banjar regency served/not served by local government for waste collection are shown below.

Table 39 Districts of Banjar regency served/not served by Waste Collection

Served Not Served
1 Martapura Timur 11 Aluh aluh
2 Martapura Barat 12 Beruntung Baru
3 Gambut 13 Martapura
4 Sungai Tabuk 14 Paramasan
5 Aranio 15 Pengaron
6 Karang Intan 16 Sambung Makmur
7 Astambul 17 Sungai Pinang
8 Mataraman 18 Tatah Makmur
9 Simpang Empat 19 Telaga Bauntung
10 Kertak Hanyar

3.49 Barito Kuala regency

Consist of 17 (seventeen) districts, and just 12 (twelve) districts are served by the local government for
waste collection. Waste collected are separated by the waste collection employee. The residue about 16-
18 ton are transported to regional TPA and then the rest about 9-12 tons are transported to local TPA
Tabing Rimbah in Mandastama district. This local TPA was utilized since by the end of 2014.
Districts of Barito Kuala regency served/not served by local government for waste collection are as
below.
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Table 40 Districts of Barito Kuala regency served/not served by Waste Collection

Served Not Served
1 Marabahan 13 Belawang
2 Barambai 14 Kuripan
3 Bakumpai 15 | Tabukan
4 Cerbon 16 | Tabinganen
5 Rantau Badauh 17 | Wanaraya
6 Jejangkit
7 Mandastana
8 Alalak
9 Anjir Pasir
10 Anjir Muara
11 Tamban (only one village served)
12 Mekarsari (only one village served)

3.4.10 Tanah Laut Regency

e  Consist of 11 (eleven) districts, and and just 4 (four) districts are served by the local government for
waste collection and transported to local TPA Bakunci and to regional TPA Banjarbakula.
e  Districts of Tanah Laut regency served/not served by local government for waste collection are as below:

Table 41 Districts of Tanah Laut regency served/not served by Waste Collection

Served Not Served
1 Tambang Ulang 6 | Bajuin
2 Bati Bati 7 | Batuampar
3 Kurau 8 | Jorong
4 Bumi Makmur 9 | Kintap
5 Pelaihari 10 | Panyipatan
11 | Takisung
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4 Webinar “Sharing Experience about Regional Waste
Management”

4.1 Objective

The webinar was held on December 1st 2020 by at the Public Housing Settlement Area and Human
Settlement Office (PRKPCK) of East Java Province supported by JICA virtually. It is aimed to share the
general concept of Regional Waste Management among the officials of East Java Province, Regencies/Cities
in Gerbankertosusila and other agencies. Highlighting lessons learned from implemented practices and
experiences. The webinar offered the opinion exchange with the local governments and encourage the
municipalities in Gerbankertosusila to consider the participation in phase 2 of the JICA project.

4.2 Program

Presentation from Central Government lectures share the national waste management target, guideline and
policies of cooperation, implementation, financing, of regional SWM between regions within province.

And the presentation by the provincial lecturers share the information regarding chronologies, concept,
purpose of regional system, system mechanism, process of consensus building with local communities and
land acquisition, and also lessons and advices useful to start the regional system

Date, venue and program of the webinar are as follows.

- Date : December 1st, 2020
- Venue : Online Seminar (webinar)

Time

. Agenda Resource Person
(Indonesia)

08:30 — 09:00 Registration All participants

08:30 — 09:10 | Opening remarks Head of Department of Housing Service,
Settlement Areas and Living Environment,
East Java Provincial Government
Ms. Dahlia Erawati

09:10- 09:20 Keynote speech Keynote speech by representative of JICA

Indonesia

Ms. Satsuki KANDA

09:20- 09:40 Presentation : General policy of | Ministry of Public Work and Housing,
promotion on regional waste | Directorate General of Human Settlement,

management in Indonesia Presented by Head of sub-Directorate of
Technical  Planning, Directorate  of
Sanitation

Ms. Marsaulina Pasaribu

09:40 — 10:00 | Presentation : Funding and Sharing | Ministry of Home Affairs, Directorate
Funding on waste management General of Regional Financial Development
Presented by Head of Regional Section
IV/A, Directorate of Regional Revenue

Ms. Ni Putu Myari Artha

10:00 - 10:30 | Q&A

10:30 — 11:00 | Presentation : Review of Regional | JICA Expert Team
Waste Management Implemented

in Indonesia
11:00 - 12:30 Presentation : Regional Waste | Environmental Agency of South Kalimantan
Management in South Kalimantan, | Province
Q&A Presented by Head of Environmental

Agency of South Kalimantan Province,
Ms. Hanifah Dwi Nirwana
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12:30 - 13:20 Lunch Break

13:20 — 14:50 Presentation : Regional Waste | Environmental Agency of West Java
Management in West Java Province

Presented by Head of Section, UPTD
Planning and Evaluation of SWM of
Regional TPA/TPST

Mr. Arief Perdana

14:50 — 15:00 | Conclusion/Closing speech Department of Housing Service, Settlement
Areas and Living Environment, East Java
Provincial Government

4.3 Presentations

4.3.1 Presentation by Ministry of Public Works and Housing
Funding and sharing of funding in the context of handling solid waste, seen from a legal basis are as follows;

First, related to Law 23/2014 on Regional Government, part 3 (three) that Funding for the implementation of
Regional Government Affairs. In article 282, it is explained that the administration of government affairs
which becomes the regional authority is funded by the APBD.

Second, in Government Regulations 12/2019 concerning Regional Financial Management, the sources of
income that can be used by the Regional Government in order to fund Regional Government affairs are
described, one of which is related to solid waste. Starting from regional-generated revenue (PAD), Transfer

Revenue and other legal regional revenue.

PAD consists of regional taxes, regional retribution, then the revenue from legalized regional wealth
management and other legal regional revenues. As for Transfer Revenue, it is broken down into Central

Government Transfers and Inter-regional Transfers.

In Central Government Transfers, there is a balance fund, namely General Allocation Funds (DAU), Special
Allocation Funds (DAK). And in inter-regional transfers, there is Sharing Revenue and Financial Support.
And for other legal regional revenue, there are grant funds, emergency funds and other revenue according to

Law.

This needs to be mentioned at the beginning because it is a source of revenue that can be used to fund
Regional Government affairs, in this case one of which is related to solid waste. In principle, for waste

management, it can be taken from any funding source. Later we will see which one can be a source of funding.

From PAD, the first is non-aermark PAD, which is sourced from local taxes whose designation is not
regulated by Law. After the tax is received in the local treasury, there is no brand for what it is used for, it
can be used for anything, one of which is for waste matters. The second from PAD is for DAK-non-physical
BPLS (Waste Service Management Assistance) which comes from Transfer Revenue. The third from PAD

is revenue from financial support from transfer revenue from other local Governments.

Then retribution which is also part of PAD, namely retribution for solid waste or cleaning services, where

this is actually intended for solid waste services.
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If we look at Law 28/2009 on the Object of Retribution;

In article 112 paragraphs a, b and c, namely solid waste/cleaning services administered by the Regional
Government, there are components of the object of retribution that can be imposed on the community when

the Regional Government conduct cleaning services.

In Article 152, it is explained that there are principles and targets in determining the tariff for public service
collection, and in Article 153 regulates the principles and targets in determining the tariff for business

services. And Article 154 explains the principles and targets of collection in certain permits.

The three articles above have their respective arrangements, in article 152 for public services, that charges
can only replace part of the service fee, in contrast to Article 153 where this collection is intended to obtain

a proper profit.

If later the waste management will be subject to retribution, it will be included in the public service collection,
therefore the tariff must pay attention to the cost of providing solid waste services. However, because public

service charges only cover part of the cost, it needs to be covered by other costs.

However, we first understand about Solid Waste Management Standards, in order to break down the
infrastructure that will be needed, sources of funding and determine the collection rates that will be imposed

on the community by first defining clusters in the community's capacity.

And keep in mind that retribution will affect services, the better service will affect the results of retribution.

Because we are talking about public service retribution, we will focus on article 152, because it only covers
part of the costs, so expenses will be greater than income, so we cannot expect retribution for financing solid

waste management, it will not be 100%.

The costs referred to here are operating and maintenance costs, there are interest and capital costs, which can
be covered by the cost of retribution, so when calculating the cost of retribution, the components must be
considered. Therefore, before the value of the retribution is set for the mandatory retribution, in this case, the

community that will be served,

The use of retribution is related to service providers, which needs to be understood how regional solid waste
management standards are, so that the infrastructure and human resources needed is calculated to describe
the management costs. And when the nominal has been obtained, it must be understood that retribution is a
source of financing in addition to other sources, for example taxes collected from the public, which can be

DAU if available to cover shortages.

We also need to understand and calculate retribution rates. The first principle is to determine the community
clusters that will be served, this is depend on the community capability. If it is entered into mandatory
affairs, it should be free and should not be charged to the public. In the home class, you can cluster into the
poor, middle and rich clusters. Also business clusters such as small enterprises (UMKM), large shops,

supermarkets and others. After finding the total number, then divide it into each cluster.
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This presentation focuses on retribution because in Law 28/2009 Article 161, it is stated that the utilization
of the revenue from this type of retribution is prioritized for matters directly related to the delivery of the

services concerned. So, if the retribution for solid waste, then prioritize financing for solid waste matters.

Then in Government Regulations 81/2012 Article 29, the utilization of retribution is used for solid waste

service activities, in order to make the service becomes optimal.

In Government Regulations 28/2018 Article 4, mentioned that Regional cooperation with other regions,

related to waste management.

For funding related to cooperation, Article 12, paragraph 2 states that local governments can provide financial

assistance to other regions.

In terms of budgeting, in the Ministry of Home Affairs regulation no. 050-3708/2020 concerning General
and Special Financial Assistance Expenditures for regional cooperation has prepared a slot, which is used to

record financial assistance provided to other regions in the framework of regional cooperation.

In Presidential Regulation 38/2015, it can also be cooperated with business entities, specifically in the
provision of infrastructure, there are 19 types of infrastructure regulated in article 5, one of which is in letter

g, namely Waste Management System Infrastructure.

From the funding side, in the Ministry of Home Affairs regulation no. 96/2016 concerning Regional
Government Cooperation with Business Entities, a payment method slot has also been provided if waste
management is carried out by a business entity. The slot is expenditure on availability payment for solid
waste management system infrastructure, which is quoted from the nomenclature of Presidential Regulation
n0.38/2015.

The conclusion that can be given is, in terms of funding sources, there are retribution, non-physical DAK
BLPS, legal financial assistance revenue, taxes, DAU, etc. And in terms of administration, it can be done

alone or together with other regions or with business entities.

4.3.2 Presentation by Ministry of Home Affairs
In regional solid waste management, there are several basic policies;

First, Law 18/2018, which states the need to prioritize waste reduction. It is not the same as before, that the
waste that will be sent to the TPA, there has been a handling effort, so that what enters the TPA is residue.
And it was also stated that one of the tasks of the Province is to facilitate cooperation between regions. And

after the landfill is closed, it is necessary to monitor up to 20 years of environmental quality in the landfill.

The second Law 23/2014 concerning Regional Government, in the attachment describes the authority
regarding who is in charge of waste management, both on a cross-provincial scale, national strategic interests
as well as the development of regional solid waste management systems, as well as for the management of
regional TPA and TPST.
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Third, Presidential Regulation 97/2017 regarding the target of reducing waste by 2025, 30% for waste

reducing and 70% for waste handling.

Fourth, Ministerial Regulation PUPR 3/2017, concerning Technical Guidelines for Waste Management

Facilities and Infrastructure.

Related to the distribution of Governmental affairs regarding Solid Waste in Law 23/2014 concerning on
Regional Government, the authority of the Central Government, Provincial Governments and District / City

Governments is described in detail.

The target of waste management according to Presidential Regulation 97/2017 until 2025, explained that the
waste management target is 100%, where 30% for waste reduction and 70% for waste handling including
collection, transportation and processing as well as final processing (3R and WTE). Meanwhile, the

management at the TPA can be done with a sanitary landfill system or a minimum control landfill.

For the scope of waste management from source to processing site, the authorities and those who contribute

to carry out waste management are regulated in;

Presidential Regulation 97/2017, there are so many stakeholders involved in waste management, authority is
distributed starting from waste generation handling, container, collection, infrastructure development,
transportation and disposal / processing facilities. For reduction, a lot of involvement from the Ministry of
Environment and Forestry (KLHK), the community, the Ministry of Health, the Ministry of Education,
Ministry of Communication and Information (Kemenkominfo) and the private sector. In the container stage,
the authority from the community and local government and the private sector, as well as in the collection.
The PUPR Ministry in coordination with the Local Government is involved in the construction of TPST /
TPS3R. Maintenance of TPST / TPS3R is managed by the community when it has been handed over to the

community, but institutionally it is the responsibility of the Regional Government.

For the construction of waste reduction facilities such as a Waste Bank or Recycle Center there is a lot of
involvement from the KLHK and the Regional Government. For transportation is carried out by the Regional
Government or the private sector. For the means of disposal or processing is the Ministry of PUPR, by
construction of the TPA and in coordination with the Regional Government. Meanwhile, the issuance of
permits for incinerators and waste processing by private parties is the authority of KLHK. And for operation

and maintenance, it is the responsibility of the local government and the private sector.

To monitor the outcome of this waste is the authority of KLHK. Specific waste is the responsibility of the

waste producer and the KLHK, Ministry of Health and Ministry of Industry.

Limited land encourages the regional TPA development. Especially in urban areas and cause protests from
residents. It is hoped that with the cooperation between districts/cities, the problem of land limitations can be
resolved. In regencies they still have land, while cities with high waste generation have difficulty getting
land.
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The second is related to operational and maintenance costs. For the regional TPA is hoped that no longer use
the open dumping system, but sanitary landfill or at least the control landfill. Therefore, it costs money, and

by implementing a regional TPA, the operational and maintenance costs will be shared.

Third, we need technological innovations in waste management, because there are several technologies that
require a very large amount of waste input, with the presence of regional landfills, they can take advantage
of WTE or RDF technology. Due to the increasing management burden and waste generation, we are facing

limited transportation and human resources problem.

When facilitating cooperation, there were several challenges and problems related to regional TPA
development, including the difficulty of reaching a cooperation agreement due to considerations from each

district/city, so before move forward for cooperation, this needs to be explored first.

And especially when a district/city is selected as the point of construction for a regional TPA, objections arise
and also the difficulty of establishing an institution that will manages regional cooperation. From PUPR hope

that provinces will manage by forming UPTD at Provincial level.

The objectives and benefits of regional waste management are accommodating land difficulties for the city,
increasing synergy between regions, to increase the range, quality and efficiency of waste management
services, improve management and institutional capacity in regional waste management and are expected to

mobilize funds from various sources for system development regional waste management.

There are 5 (five) aspects that need to be considered in regional waste management, which is regulatory,
institutional, community participation, technical and financial aspects. This time we will discuss 3 (three)

aspects: regulation, institutions and community participation.

For regulation, the Provincial Government should prepare regional waste management regulations, that
manage service fees and Negative Impact Compensation (KDN). Provincial Government related to provincial
waste management policies and strategies, and also related to waste management permits, and Regional Head

Regulations deemed necessary.

For institutions, many facilities have been built by the Ministry of PUPR, but their management is not in
accordance with the Ministerial Regulation. For example, there are still many TPAs that implement an open
dumping system, there are also various institutional forms, it could be UPTD, where the source of funds is
from the APBD, operational activities and financial management are in line with Departmental policies and
internal audits, it could also be BLUD, where the source of funds is from the APBD and services fee and
must make a business strategy plan and have flexibility in financial management or can be BUMD where the
source of funds is from the APBD, equity and company profits, and have a business strategy plan and

financial management like a company.

So the management system is depend on the local government choice, adjusted to their respective conditions.
Based on the Ministry of PUPR, there have been 9 UPTD regional waste management formed and the

regulator is handed over to the respective Local Government.
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Regarding the distribution of authority, there are boundaries between the Provincial Government and the
districts/cities. Where the district/city is responsible from waste separation, transportation, processing to
transportation of residues to the regional landfill. Meanwhile, processing at regional landfills is the

responsibility of the Provincial Government.

Regarding the financing aspect, regional waste management requires operational and maintenance costs, as
well as KDN costs. Operational and maintenance costs include employee wages, office supplies, materials,
work utilities and laboratory checks. This is a cost component to be considered when calculating operating
costs. To calculate maintenance costs, the components include maintenance of heavy equipment, generators,

Leachate Treatment Plant (IPL), weigh bridges, offices expenses, operational roads and drainage.

So, from the components of operating and maintenance costs, we can calculate the service cost (Tipping Fee),
by dividing the operational and maintenance costs with the total waste that enters the landfill. For KDN, we
can calculate that is 10% to 15% of the service cost. This is what must be agreed upon during the cooperation

agreement in regional waste management.

From the aspect of the role of the community, where the community has a role in handling waste either
independently or in partnership with the district/city government, besides that it is also expected that the
community will pay waste retribution and also be involved in planning, providing suggestions and

considerations to the Government.

The stages for implementing regional infrastructure are divided into 4 (four) stages, the first is preparation,
second is development, the third is operation and maintenance and the fourth stage is post-development, the

last stage that is often forgotten so that there is no sustainability of the TPA that has been built.

In the preparation stage it takes a relatively long time, between the Provincial Government and the District/

City deliver a KSB first, to jointly manage regional TPA.

Then determine the location of the regional TPA, which must be registered in the provincial Spatial Planning
(RTRW), then proceed with the preparation of the DED. And before progressing to the development stage,
the Cooperation Agreement (PKS) needs to be prepared. In the PKS it is necessary to emphasize the duties
and authorities of each province and district/city and also include the amount of the Tipping Fee, the
total waste input that will enter the regional TPA. The amount of this Tipping Fee will greatly affect the
amount of operational and maintenance costs at the regional TPA. In some areas, the provincial government

provides subsidies for operational and maintenance costs, because the tipping fee is insufficient.

Then to the development stage. Usually construct by the Ministry of PUPR, unless the regional APBD is
capable of building. Apart from physical development, supporting regulations and institutional structures

were also prepared.

Points for the preparation of regional landfills, starting with technical assistance from the Central

Government, then there is a KSB between Provincial and District/City Governments.

Among the criteria for determining the location of a regional TPA, because this is often a problem related to

the feasibility of the location. Referring to Ministerial Regulation PU 3/2013, one of which requires that they
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be far from residential areas, which is more than 1 km, registered in the RTRW, have Environmental Impact
Analysis (AMDAL) / Environmental Management and Monitoring Efforts (UKL-UPL) documents to avoid
reprimands, have been disseminated to the public to ensure there are no objections in the surrounding
community, have approval by the competent authority and the location determination is carried out by the

Governor.

And for regional TPA planning criteria, it is contained in SNI 03-3241-1994 concerning the procedures for

selecting a landfill location, starting from the criteria for infrastructure and facilities to operational criteria.

To date, a total of 12 regional TPAs have been built. And currently 2 (two) regional TPAs are being built in
the North Sulawesi region which were built since 2020 and continued in 2021, then an improvement

development in the Talumelito regional TPA in Gorontalo which was completed in early November 2020.

Those are some policies from the Ministry of PUPR related to the development of regional TPA and to

support regional waste management.

4.3.3 Presentation by South Kalimantan Province

The construction of the Barjarbakula Regional TPA has a fairly long journey, which started in 1996. Initiation
to become a Metropolitan city, with the name Banjarmaskuala which is an urban area from 1999 to 2019.
And in 2006, a RTR has published the Banjarbakula Metropolitan Area, then legalized in 2015, and is

currently discussing related to the Presidential Decree 3/2012.

At the time of the construction of the TPA in 2017, the KSB was also made concurrently and it was officially
issued on 7 February 2020. And in 2020 it has received approval for the retribution rate from the Regional
Representative Assembly (DPR) and entered the evaluation phase from the Ministry of Home Affairs.

The construction of the TPA was initiated by the Ministry of PUPR, with a land area of 15 ha and spent 150
billion funds. Service life is 7 (seven) years, with a capacity of 250 tons per day covering 1300 people and

with a system to sanitary landfill.

In the cooperation, it was also agreed that the amount of waste from each party that could be transported to
the regional TPA according to the KSB. This amount is adjusted to the distance and availability of waste

processing services, as well as transportation costs in each Regency/City.

For institutions, as operations, an UPTD was formed under Environmental Agency (DLH) South Kalimantan

Province. And continued with the establishment of SOPs, training, counseling and partnership development.

At the beginning of the TPA construction, there was resistance from the community and then an approach
was made with socialization. In this phase the community asks to be involved in the construction phase and
has been involved proportionally. To compensate the local community, the TPA provides the composting
results and liquid fertilizer. And there is still a pending promise from regional TPA to distribute methane

gas and organic fertilizers to the community.
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For land, there is a part of a grant from Banjarbaru City and the distance from the TPA to the community

settlement area is 1.5 KM, the surrounding areas are oil palm and rubber plantations.

All construction from the Ministry of PUPR and the Province provide the access road and office construction.
The maintenance cost is covered by Regional Expenditure Budget (APBD) of 6.2 billion from South

Kalimantan Province. And the tipping fee is agreed between regencies/cities.

There is a special increase in waste generation in every March every year related to community event (Haul)

which increases to 314 tons.

Until this webinar is held, it's still free of charge because there is no legal protection yet. The tipping fee will

be charged is 65,000 rupiah as plan, and the revenue is expected to reach 6.4 billion.

4.3.4 Presentation by West Java Province

The role of the West Java Provincial Government began since the waste tragedy in Leuwigajah. This TPA
Leuwigajah is unique because it is located in the city of Cimahi, however, the biggest contributor of waste is
from the city of Bandung, and when a disaster occurs, the victims are residents of Bandung Regency. At that
time, there was a confusion, who is in charge? Then the initiation was carried out by bearing 30% for the
victims and the rest divided according to the amount of waste in each region. Since then, the West Java
Provincial Government has been involved in waste management in the District/City. Then it is stated in the
2018-2023 Regional Medium Term Development Plan (RPJMD) for regional waste management in the area
of the National Activity Center.

West Java Province has the largest population of around 50 million people. With the number of TPAs
reaching 57 points, it can be seen that there is a potential for environmental pollution. With this basis and the

legal protection of Law 18/2008, an idea emerged for the establishment of a regional TPA.

To avoid overlapping responsibilities, then starting to share roles according to the mandate of Law 23/2014,
each District / City transports its own waste and if it has entered the cross districts / cities, the Provincial
Government plays a role. In particular, the role of the province emerged in areas with high waste generation
with limited land.

Investment financing for large infrastructure such as TPA, operational roads, is assisted by the Ministry of
PUPR, so that the Provincial Government builds one that does not require very large costs. For maintenance,
use the PPP system by appointing experienced partners, because the Provincial Government itself does not

have sufficient human resources.

The waste that enters the Sarimukti TPA is up to 2000 tons per day. There are a lot of scavengers in this TPA,
but after being studied, they have a role in reducing waste up to 10 tons per day for plastic bag waste and
plastic bottles. This is a dilemma, because with the activity of scavengers, the surrounding area becomes

slum. Because it is neither prohibited nor requested, the scavengers work at their own risk.

For Legok Nangka regional TPA;
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By using the PPP scheme, an auction process is currently being prepared. In the future, this TPA will receive
waste from the previous area Sarimukti plus Garut and Sumedang District. Waste that can be handled reaches
1800-2000 tons per day. The construction is carried out by the Ministry of PUPR, including landfills, roads,

and IPAL, while the West Java Province builds fences, gates and other small-scale works.
For Lulut Nambo regional TPA;

Will serving Bogor District, Bogor City and Depok City. For development, the auction has been completed,
but there are a few problems on the auction winners side, where progress in the field is very small (around
2.4%), so that the West Java Province takes initiative steps to take over the construction work to Regional
Owned Enterprises (BUMD) rather than being cut off, and it is hoped that the work will be finished by the
end of this year.

For the Ciayumajakuning regional TPA;

Will serving the Cirebon Regency, Cirebon City and Indramayu Regency. Due to the experience of the Legok
Nangka regional TPA development under the PPP scheme, the Ciayumajakuning TPA development will be
pursued with the BUMD scheme with a target of completion in 2023.

For the legal basis for the development of regional TPA also refers to:

Law 18/2008 concerning Waste Management

PP 81/2012 concerning Management of Household Waste and Household-like Waste

Law 23/2014 on Regional Government

Law 28/2018 concerning Regional Cooperation

West Java Provincial Regulation No. 1/2016 concerning Amendments to Regional Regulation no.
12/2010 concerning Waste Management in West Java

A

So that in its implementation, the development of regional TPAs has complied with the points in the relevant
regulations as a legal basis. As with the following matters, there are institutional PKS documents,
development financing to operations and maintenance.

For operational and maintenance costs (in rupiah):

1. Sarimukti regional TPA: 74,500 with a subsidy from the provincial government of 24,000 rupiah
2. Legok Nangka regional landfill: 386,000, with subsidies 30% from the provincial government
3. Lulut Nambo regional landfill: 125,000, without subsidies

For the Technology:
1. Sarimukti regional TPA,: sanitary landfill,
2. Legok Nangka regional landfill: WTE, incenerator (4T)
44 Q&A
Q&A for Ministry of Home Affairs
(Q) : How is the licensing mechanism if the private sector conducts waste to energy activities?

(A) : It is handled by another division. There are several steps when associated with the private sector. In

compliance with Presidential Decree No 38 of 2015, if waste management generates electricity, it uses
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the PPP (Public-Private Partnership) concept, which has the concept of waste reduction to generate
electricity.

(Q) : How is the licensing mechanism of waste management between districts/cities and the private sector?

(A) : If the cooperation only to transport waste from the source to the TPS or TPA, the concept is not PPP
because it is only an operational activity. In this case, what is purchased from the private sector is the
"service", for example, government spending on contract labor services. the concept is the procurement
of goods and services. Because waste management produces electricity, the payment method is "Service
Availability Payment". This can be a factor that reduces the investment return of the business company

if it can generate electricity.

Q&A for Ministry of Public Works and Public Housing

(Q) : What is the sustainability of the implementation of the prepared regional landfill plan if the
Municipalities RTRW does not include a regional landfill yet? In contrast, it takes quite a long time to
revise the Municipalities RTRW.

(A) Regarding the location, we have explained that the location of the regional landfill must be within the
Provincial RTRW. The expectation is, if it is not already in the Municipalities RTRW, then the
Municipalities RTRW must confirm what is stated in the Provincial RTRW. This is our foundation when
the Ministry of Public Works and Public Housing is involved in developing a regional landfill. Building
a regional landfill takes a long time because it requires special efforts related to land acquisition, etc.
What is certain is that the location plan must be in the Provincial RTRW.

Q&A for South Kalimantan Province

(Q) When was the Banjarbakula regional landfill site initiated?

(A) Banjarbakula began in 1996. The location was determined in 2014 and 2015, which was later determined
in the RTRW. Based on the agreement from the regents and mayors, the location was decided in
Banjarbaru due to technical considerations. With swampy land conditions, it is not possible to build a
sanitary landfill.

(Q) Is there any transfer station for the furthest distance from the service area to the landfill?

(A) The farthest distance is Barito Kuala, with more than 50 KM. When determining the quota (waste), we
give the smallest allocation to Barito Kuala in terms of efficiency. There is no transfer station, but there
is a special road where the dump trucks must be closed not to get protests from the public due to the

smell and spills when they pass the road.

(Q) How was the process to reach the tipping fee agreement?

(A) It is never easy to reach agreements on financing and efficiency with cross-regulations/municipalities.
The soil conditions, which are not suitable for constructing a landfill site, require a regional landfill site
to meet the needs of the waste services in the area. We also have meetings with the Provincial Public
Works Office to discuss these needs, since it is the common aim between regional heads that an

agreement can be reached.

(Q) Is the Gunung Kupang landfill different from Banjarbakula landfill, or are they integrated landfill?
(Q) What is the surrounding area like? Is it agriculture area?
(Q) Does the leachate treatment affect the surrounding area? Then, what is the solution? Because Surabaya

is very prone to polluting the surrounding area, namely the ponds.
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(Q) Is there a leachate collection pond?

(A) They are the same landfill. The Banjarbakula landfill is at Gunung Kupang Street, Banjar Baru, thus they
also call it Gunung Kupang Landfill.

(A) The surrounding area has oil palm and rubber plantations.

(A) We have planned the leachate water treatment not to pollute the surrounding environment, such as the
leachate management schedule (suctioning of pre-sedimentation tanks, etc.), and we apply it according
to the SOP. Therefore, the water that comes out of the leachate pond is guaranteed not to affect the
surrounding plantations' soundness. The distance between the landfill and the settlement is about 1.5
km.

(A) There must be a leachate pool. It is mandatory. We have made a very complete set built by the Ministry
of Public Works and Public Housing.

(Q) When the tipping fee was agreed, does it mean that there is no Cooperation Agreement, right? What are
the stages?

(Q) Does the cooperation-related discussion take a long time?

(A) In the beginning, it started with a collective aspiration to create a regional landfill as manifested in the
Mutual Agreement. There is a legal basis, after which the Ministry of Public Works and Public Housing
intervened by building a regional landfill. The Ministry of Public Works and Public Housing will
respond to this if there is a Collective Agreement. Then, we discussed the quotas. After many
discussions, we decided to give the most quotas in Banjarbaru because the landfill location is in that
area. These stages were carried out in parallel to make it easier.

(A) The costs are not cheap. It is impossible to be borne entirely by the province. After a long discussion and
calculation of the ideal, the figure was obtained (IDR 65,000/ton). Before the agreement with the regions,
we negotiated with the provinces. There is a need for a governor regulation as a complementary
instrument. We also agreed to provide compensation to the area so that the sharing from the province is
not too big.

(A) Yes, that's right, because the cooperation agreement concerns quotas, etc.

Q&A for West Java Province

(Q) Negative impact compensation with a rate of Rp. 15,000, is it regulated in a Governor Regulation or
other regulations?

(Q) Is there an appraisal process first in determining the rate, or is it just an agreement as stated in the minutes?

(Q) After compensation, if there is road damage etc., is it the responsibility of the district or provincial
government?

(A) The amount of compensation is regulated in the Cooperation Agreement. The distribution for affected
villages, the amount for each village, the use of the money are all regulated in the West Bandung Regent
Regulation.

(A) In the Cooperation Agreement process, we (the province) give time for the West Bandung Regency
Government to mitigate what costs are needed. We also use our AMDAL. After that, the mitigation
results were brought to the forum for discussion, with the initial rate being around IDR20,000 -
IDR25,000. However, after discussion, it was agreed that the rate was IDR15,000.

(A) Road maintenance is carried out by the West Bandung Regency Government. Since the beginning,
road/access construction has been assisted by the provincial APBD. For road maintenance costs, the

province provides financial assistance.
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(Q) Has all of the 1,800 tonnes of waste been collected in the regional landfills? Or is it shared with local and

regional landfills?
(Q) In which aspect is the KBPU complicated, sir?

(A) Bandung City, Cimahi City, West Bandung Regency, and Bandung Regency do not have any landfills at

all, so all the waste goes to Sarimukti. But not all of them go to the Sarimukti landfill because there's

still a low level of solid waste operation. In general, those not absorbed into services are discharged into

rivers, etc. Indeed, not all of the garbage can be disposed of at the Sarimukti landfill. In the case of the

Legok Nangka landfill, we will limit the management since it is already a Joint Arrangement, the rest

of which must find their own efforts to manage their waste in order to reduce the generation of waste.

(A) You need to be patient because it takes a long time, such as document preparation and review, for around

two years. At the time, the implementation was not as smooth as we had expected, such as financial

constraints, the collection of supporting documents such as the OBC-FDC, all this took a long time.

4.5 Presentation Materials
Presentation materials by the four speakers are shown from the next page.

e Presentation by PUPR ........ccoooiiiiiiiiiiiccecce e
¢ Presentation by MOHA .......cciiiiiiiiiiee et
*  Presentation by South Kalimantan Province..........c.ccecoecevveevencnennienns
*  Presentation by West Java Province...........ccoocevveienenininienee e
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