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Preface

According to the current situation in Mon state, environmental
pollution and waste disposal are hindering the state’s cleanliness and beauty.
In order to reduce environmental pollution and waste as an emerging threat,
the Mon State Government is implementing a systematic disposal and
collection of solid waste by collaborating with United Nations Development
Programme (UNDP). The Solid Waste Management (SWM) Master Plan has
been developed in accordance with the existing policies, laws, rules and
regulation in Myanmar and Mon State for the systematic collection and
disposal of waste where waste is classified as per the composition or types.

In this Solid Waste Management plan, there is linkages to the
Sustainable Development Goals (SDGs) and the Myanmar Sustainable
Development Plan (MSDP). This is the very first operational workplan
developed in Mon state aiming to reform the solid waste management system
by implementing activities suggested in the plan. The Master plan provides
a new chapter and an opportunity to reduce environmental damage and
pollution in Mon state. | encourage all stakeholders and people to join efforts
in supporting implementation of the Solid Waste Master plan developed by
Mon state government with the support of United Nations Development
Programme (UNDP).

May all Mon people be healthy, wealthy and prosperous.

Dr. Aye Zan
Chief Minister
Mon State Government
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Foreword

At the UN General Assembly in 2015, the Sustainable Development
Goals (SDG), also known as Global Goals were adopted by all member states.
The SDGs emphasize on integrated and coherent policies to leave no one
behind.

The Myanmar Sustainable Development Plan for 2018 - 2030
presents the national development vision of the Government of Myanmar.
The cross-cutting themes of MSDP, to be mainstreamed in all aspects of
MSDP implementation, includes equity and inclusion, conflict sensitivity, and
application of democratic principles. In line with SDGs core principles, one of
MSDP’s commitments includes ensuring development that balances social,
economic and environmental sustainability.

UNDP supports participatory township development planning to
strengthen responsive and transparent public institutions. With the rapid
urbanization observed, management of waste consistently comes up as
an emerging development challenge that requires strengthening local
knowledge and capacities to respond to the needs on the ground. In Myanmar,
as is the case in other countries, public authorities are overwhelmed by
rising quantities of waste induced by population growth, urbanization and
economic growth that requires due levels of management and control.

Mon state government requested support from UNDP to develop a
solid waste management masterplan. As part of this support a study tour to
Sweden to learn from international best practices on solid waste management
both from a technical and management perspective was organized in the
end of 2018. As a result of this study tour Mon state government formed
a dedicated task team which conducted a detailed situational analysis,
undertook extensive consultations with a broad variety of stakeholders,
and conducted trainings for relevant officials from different departments
in the process of developing the Masterplan. Mon state government is the
first subnational government in Myanmar that has an adopted Solid waste
management plan.

UNDP looks forward following Mon state governmentimplementation
of the Masterplan in its aim to achieve a clean, healthy and prosperous Mon
state in the near future.
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Abbreviations

SWM
MSW
GHG
MSG
DDA

DRD

DAO
GAD

ECD
MONREC

BD
AD
ADB
GDP

Solid waste management

Municipal solid waste

Greenhouse gases

Mon State Government

Department of Development Affairs
Department of Rural Development
Development Affairs Office

General Administration Department
Environmental Conservation Department
Ministry of Natural Resources and Environmental
Conservation

Budget Department

Agricultural Department

Asian Development Bank

Gross Domestic Product
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1. Background

Mon State is located in the south-east of Myanmar. Mon State’s north-south
orientated territory stretches for almost 320 km, whereas its maximum width is no more
than 50 km. The population is composed of 2.1 million inhabitants and is growing at 0.9%
per annum while the urbanization ratio is 45%. The main spoken languages in the state
are Myanmar, Mon, Kayin and Pa-O.

There are two districts, 10 townships, 106 wards and 1,143 villages as detailed in
the Table 1 below:

Area of
X . Urban Area . . .
Township Township . Population Wards Village Tracts Villages
i (square mile)
(square miles)
Mawlamyine 88.82 12.03 267,403 29 13 32
Chaungzon 254.098 0.956 163,262 3 43 78
Kyaikmaraw 511.7 2.33 226,690 4 43 258
Mudon 314.69 22.44 187,801 9 33 50
Thanbyuzayat 317.68 2.85 162,734 16 25 68
Ye 1,085.24 445.05 269,988 14 30 139
Paung 436.75 3.87 261,279 8 49 155
Thaton 537.91 18.47 237,446 8 46 175
Bilin 835.2 2.14 193,567 5 51 212
Kyaikto 365.65 1.56 163,489 10 33 76
Total 4,747.76 511.696 2,133,659 106 366 1,143

Table 1. Township details

The main economic activities in Mon State are agriculture, livestock breeding,
mining, wood industries, fishery and tourism. The main agricultural activities are rubber
plantations and rice cultivation.

The demographic and economic development of Mon State has underlined
the importance of putting in place a good solid waste management (SWM) system.
The current systems and infrastructure are weak and available finance, equipment
and human resources are insufficient to meet the actual needs. In addition, the
environmental conservation policies dedicated to solid waste management are in the
stage of development and have not yet been finalized.

Improved SWM will reduce the harmful impact on health, promote the reputation
of Mon State’s beauty and cleanliness, protect the land and water from pollution, and
create job opportunities. In order to gain those positive achievements, this first master
plan has been drafted. For reasons to be discussed in Chapter 2, the master plan is
restricted to the central five townships within Mon State, as indicated in Figure 1 below.
The quantity of daily waste generated within these five townships is around 550 tonnes,
out of which only 180 tonnes, or 30%, are collected and sent to dumpsites.

Master Plan Solid Waste Management (SWM), Mon State
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Figure 1. Map of Mon State and Master plan area

It is anticipated that this plan will, as a first step, focus on five
townships and will gradually cover all of Mon State. In doing so, it will strongly
contribute to the fulfilment of at least ten of the 17 Sustainable Development
Goals adopted by the Myanmar Government.

Master Plan Solid Waste Management (SWM), Mon State
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The preparation of this master plan is guided by the outcomes of the situation
analysis for the five townships followed by training on solid waste management for all
relevant staff members from the municipal department, planning, budget, GAD and
environment departments. This approach allowed drafting of the master plan for solid
waste management in Mon State in a participatory manner.

The work on this master plan was firmly enhanced by the recent issuance of a
draft National Solid Waste Management Strategy and Master Plan for Myanmar by the
Environmental Conservation Department (ECD) of the Ministry of Natural Resources and
Environmental Conservation (MONREC). This National Plan serves to implement decision
no. 2 of the Sixth Coordination Meeting of the Central Committee, which describes how
to lay down guidelines for the systematic disposal and collection of solid waste, including
plastic waste, so as to create a clean and attractive environment, and to improve solid
waste management in all Myanmar states/regions and townships.

The Mon State Master Plan is aimed at establishing and implementing priorities
for the systematic collection, disposal and recycling of urban and rural waste, industrial
and hospital waste and other wastes. It also addressed organizational and financial
systems and structures. The plan adopts the following principles:

e The waste hierarchy, as expressed in the internationally used 3R principle (reduce,
reuse, recycle)

e The producer responsibility and polluter pays principle, expressing that all
responsibilities and costs stay with the waste producer

e The precautionary principle stating that producers and service providers should
do everything needed to prevent harm to the environment and to the health of
others

e The primacy of public authorities in solid waste management in providing
adequate services and infrastructure

e The principles of full Cost recovery and lowest possible costs for authorities when
providing these services.
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Within the policies and frameworks outlined in the draft National Master Plan,
the following targets and actions will be set out and implemented for the five townships
in the Mon State:

mid long
short term term term
Description 2021- 2026-
2018-2020
2025 2030
Achieve sound waste collection service for all citizens 50% 90% 100%
Eliminate uncontrolled dumping and burning and mandate sound .
el construction 100% 100%
Mandate separate collection and sound treatment of hazardous waste planning 50% 100%
Mandate sound collection and friendly treatment of industrial and agro- .
chemical waste planning >0% 100%
Mandate the development of waste management strategies and plans
with targets 100% 100% 100%
Mandate introduction of targets for diverting food waste pilot 35% 70%
Mandate separate collection and set waste targets for industrial/
. 15% 35% 70%
medical/other waste
Conduct full cost accounting for waste service 100% 100% 100%
Establish cost reflective tariffs for waste service 40% 100% 100%
Awareness raising programmes implemented 50% 100% 100%
Environmental education implemented 25% 50% 100%
Establish benchmark performance indicators 100% 100% 100%
Percentage of successful enforcement actions on non-compliancy 50% 75% 100%

Table 3. Master plan targets

The master plan will require monitoring of the progress of implementation
and conducting periodic reviews and assessments in order to take the necessary action to
address the emerging challenges and barriers.By drafting, implementing and monitoring
this master plan, it is intended that by 2030 the five participating townships, as well as
the remaining townships, will become cleaner and their people will be healthier through
enhanced performance in solid waste collection, and improved sustainable landfilling as
well as firm recycling systems.

Master Plan Solid Waste Management (SWM), Mon State
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2. General Considerations

This chapter provides the scope of the master plan and will give an overview of
all relevant stakeholders and related fields of interest.

2.1 Scope

Geography

The current master plan includes five townships in Mon State: Mawlamyine,
Mudon, Kyaikmaraw, Chaungzon and Paung. This limitation is made because it is
deemed necessary to develop step-by-step policies, plans and services on solid waste
management. This plan is the first of its kind in Myanmar and, in that sense, it can be
regarded as a first exercise, contributing to the knowledge and experience in this field.
The master plan, however, also provides a time schedule for future extension to the
remaining townships: Kyaikto, Bilin, Thaton, Thanbyuzayat and Ye.

Waste type
This master plan focuses only on solid waste and includes:
e waste from households, including kitchen and garden waste;

e waste from electronic equipment;

e waste from institutions, schools, restaurants, hotels, offices and businesses as
far as they are collected through regular collection by the townships;

e waste from street cleaning, park maintenance and waste generated in municipal
markets;

e waste from hospitals and clinics;
e industrial waste, but only with regard to its disposal in public facilities; and

e construction and demolition waste but only with regard to its treatment in
public facilities.

Planning

The Master Plan covers the period of 2019-2030 and is subject to review and
possible revisions every 3 years. The reporting on implementation of the Master Plan
will be made on annual basis. The report will be guided by the outcomes of the monthly
monitoring visits starting from year 2 onwards as per the Table 4 below.

Planning horizon 2019-2030

Action plan 2019-2025

Revision Every 3 years

Reporting Every year

Monitoring Monthly, anticipated to start within 2 years

Table 4. Planning and timing

Master Plan Solid Waste Management (SWM), Mon State
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2.2 Stakeholders

The execution of the master plan will need close cooperation between the Mon State
Government, the townships, relevant departments at the union level government and other

stakeholders. The interests and roles of the stakeholders are as follows:

Stakeholders

Stake

Role

Union Government

Clean, healthy, safe and sustainable
Myanmar

National legislation and planning

Mon State Government
and parliament

Clean, healthy, safe and sustainable Mon
State

State legislation/planning, initiator,
overarching facilities, budget
responsibility

Clean, healthy, safe and sustainable

Townships . Providers of SWM services
townships
Clients, participants in SWM
Citizens Clean city, good services, affordable fees P P
developments
. . Intermediates between citizens and
Wards Clean city, good services, affordable fees

townships

Small shops/offices/hotels/
restaurants/schools

Clean city, good services, affordable fees

Clients, participants in SWM
developments

Hospitals

Good services, affordable fees, healthy
and safe living conditions

Clients, participants in SWM
developments

Industry

Access to landfill and affordable gate fees

Clients, participants in SWM
developments

Agricultural and livestock sector

Clean rural areas, soil and water.

Beneficiaries.

Construction companies

Access to landfill and affordable gate fees

Clients, participants in SWM
developments

Formal recycling industry

Good market for separated waste and
recycling products

Operators and contract-partners

Informal sector

Employment, salaries, continuity

Operators and contract-partners

NGO’s/CSO’s

Clean cities, clean environment, good
working conditions

Participants in awareness campaigns

UN organizations

Sustainable and resilient countries and
regions

Enabling and support

Capital providers

Well prepared projects, reliable partners,
secure repayments

Capital provision and support

Table 5. Stakeholders interests and roles

Master Plan Solid Waste Management (SWM), Mon State
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2.3 Related fields of interest

The master plan will give the public authorities in Mon State a direct entry point
to improve their performance on a number of Sustainable Development Goals, with SDGs
3 — Good Health and Well being, SDG 6 — Clean Water and Sanitation, SDG 7 — Affordable
and Clean Energy, SDG 8 Decent Work and Economic Growth, SDCG 9 — Industry,
Innovation and Economic Growth, SDG 11 — Sustainable Cities and Communities, SDG
12 — Responsible Consumption and Production, SDG 13 — Climate Action, SDG 14 — Life
Below Water, SDG 15 Life on Land being the most prominent as indicated in Figure 2
below.

(DECENT WORK AMD

[CONIMIC GROWTH

Figure 2. Relation to Sustainable Development Goals

Below is a summary of the most important sectors that will or can be influenced
by the execution of this plan.

SDG Impact
Health
Health is the most important focus of this first master plan on SWM. Cleaner living conditions will reduce
SDG3 prevalence of diseases resulting from poor sanitation. Reduced open burning will improve air quality. Clean
townships will, in general, add to overall human wellbeing. Well managed facilities will reduce negative
impact on surroundings.
Water (management)
Closing dumpsites and reduced littering will lead to improved groundwater, surface water and drinking
SDG6 water. Reduced littering will no longer be the cause of blocked drainage and sewerage systems and of
marine plastic pollution. Clean water will also result in reduced rate of water borne diseases that will in
turn result in improved health and well being of the population.
Agriculture/livestock/fishery
Reducing adverse effects on drainage, irrigation and water quality through the improved management of
SDG1, SDG dumpsites and reduced littering will be beneficial for all.
8,5DG14 The Department of Agriculture can benefit significantly by becoming a future partner for using compost
made from organic waste by composting.
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Conservation of nature and natural resources
Littering, particularly plastic bags and food trays, has a negative impact on the natural environment. City
SDG11 cleaning, waste collection and law enforcement will reduce this littering. Recycling will reduce the use of
natural resources.
Poverty
Transforming, professionalizing and integrating the informal sector will create decent jobs and better,
SDG1 secure incomes. The master plan will aim at providing equitable services to all inhabitants, regardless of
their income. Waste-management fees will be differentiated according to income levels. If necessary, poor
families can be exempted from paying waste taxes.
Energy
Sanitary landfills will produce landfill gas that can be used as sustainable energy, for example by turning it
into electricity. Maybe in the future (after 10 years), waste-to-energy may become viable and affordable.
SDG7 This will require cooperation on the scale of the entire Mon State. By that time, waste management
services will need to be stable, waste-management fees should be at a sufficient level and cashflow should
be reliable.
Climate change
Littered and dumped waste is currently a vast source of greenhouse gasses (especially methane). Sanitary
SDG13 landfilling will strongly reduce emission of these gasses because they can be collected and turned into
energy.
Public services quality
SDG16 Good solid waste services are a litmus test for SWM departments. By improving their services, the
townships and state can show that they are “fit for the job”
Employment
The direct effect will be that extended collection services, composting and other types of recycling will
create many new jobs. But there are also indirect effects, for example through spin off effects and by
boosting the tourism sector.
SDGS8
Tourism and investments
A clean Mon State will become very attractive and will remove the current threshold for international
tourists. It will boost tourism and may also contribute to attract foreign investments.
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Mawlamyine

Paung
Kyaikmarav
Chaungzon

Mudon

Total or
average

3. Current Status

3.1 General township data

According to the MSG-DDA and township administrations Table 6 below
outlines data on surface, population and GDP for the five townships (2018).

Population (2018)

Surface

(km?) urban

230 (230,627
1,141 | 60,971
1,331 | 19,685

661 | 10,010

837 | 78,218

4,200 399.511

Urbanization

Rural total (%)
36,775 267,402 86%
200,908 | 261,879 23%
207,005 | 226,690 9%
153,252 | 163,262 6%
109,583 | 187,801 42%
707,523 /11,107,034 36%

. Households
Population
density members
(€/km?) Urban (#) Rural (#) Total (#) | household
(#)

1,162 | 45,902 7,723 | 53,625 4.9
230 | 10,840 | 32,988 43,828 6.0
170| 3,435 35,061 | 38,496 5.9
247 1,807 | 17,318 | 19,125 8.5
224 | 16,196 | 25,760 41,956 4.5
264 78,180 | 118,850 197,030 5.6

Table 6. Township population and economic data as provided by the Townships.

GDP/capita
(MMK)

2,192,114
1,485,565
1,477.,43
1,634,555

1,803,365

1,730,585

Area-wise, Mawlamyine - the capital of Mon State is the smallest but at the same
time is the most densely populated and urbanized township. Neighboring Kyaikmarav is
the largest township with the lowest population density. The population in Mon State
grows at a relatively low rate of only 1% per year. Average GDP per capita in Mon State is
MMK 1.7 million. Mon State as a whole, currently shows a solid GDP growth at 7.1%. The
average annual family income is MMK 9 million (source: Budget Department).

The Table 7 below provides data on the number of wards and villages and the
length and type of roads in the five townships.

Wards| Village tracts | Villages Urban roads (km) Rural roads (km)
(#) (#) (#) Asphalt |Concrete|Gravel | Other | Total |Asphalt| Concrete |Gravel| Other |Total
Mawlamyine 29 13 32 193 59 0 136| 388 80 5 4 31| 120
Paung 8 49 155 18 7 1 10 36 18 31 18 72| 139
Kyaikmarav 4 43 258 15 9 1 17 42 32 0 24| 159| 215
Chaungzon 3 43 78 14 1 1 3 19 98 94 0 83| 275
Mudon 9 33 50 82 12 16 40| 150 83 15 38 16| 152
Total or
53 181 573 322 88 19| 206| 635 311 145 84| 341 901
average

Table 7. Township wards and roads data
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3.2 Volume and type of waste

The master plan deals primarily with the municipal solid waste (MSW). It is
defined as all the waste that is under the responsibility of the municipality (in this case
the Department for Development Affairs) and is or ought to be collected and treated by
this public authority.

Exact data on the generation and quality of MSW is not available at the townships.
For now, the plan will use an estimate on MSW generation (the total waste a township,
household or person produces on a daily basis, regardless of whether it is collected or
not) based on extrapolation of internationally available data. This estimate distinguishes
between urban and rural areas and assumes a production of 0.7 kg of MSW per capita
per day for urban inhabitants, and 0.4 kg for rural inhabitants.

Based on the above assumptions, the estimates of the current generation are as
follows:.

Estimated waste generation (2018)
(tonnes/year)

urban rural total
Mawlamyine 58,925 5,369 64,294
Paung 21,433 25,211 46,644
Kyaikmarav 5,008 30,104 35,112
Chaungzon 2,558 22,363 24,921
Mudon 19,944 15,938 35,882
Total or average 107,868 98,985 206,853

Table 8. Township waste generation estimates

Also, no data is available with regard to the composition of the waste so an
estimate has to be made. The graph below shows global average waste composition
related to a country’s income level.! The composition for lower-middle income countries
seems to align with the townships visual assessment, hence this master plan will assume
a composition of 60% organics (biodegradable food, garden, market waste), 20 %
recyclables (paper, glass, plastics and metals) and 20% inert materials (sand, dust, stones,
street sweepings etc.)

The scope of the master plan necessitates
extrapolations with regard to the total

: : «we  Waste production during the planning
; — | - period. For this sake, it is assumed that
o " w..  per capita waste generation is dependent

"7 on economic growth, in such a way that

1% of GDP growth leads to 0.1% of waste
growth (i.e. an elasticity coefficient of

' — == 10%). The total waste production is
e . dependent on the urbanization. For this,

i . the assumption is that both the urban

‘ ‘ == and rural population grow at 1% per year.

Figure 3. Average waste composition in relation to income

Low-Income Countries Lower Middle-Income Countries

Upper Middle-Income countries High-Income countries

1 ISWA Guidelines: Waste to Energy in Low and Middle Income Countries, August 2013
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Based on these assumptions, the master plan provides a first projection of the
development of waste generation and composition during the planning period (2019-
2030). This projection shows that waste generation in the five townships will grow from
around 210,000 tonnes of MSW per year in 2018, towards almost 260,000 tonnes per
year in 2030.

—o— waste generation 5 townshipsistitons per year Total —o— organics recyclables inerts

300,000

295,000 M

160,000

75,000

0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Graph 1. Projection of waste generation

The uncertainty in this projection must be emphasized as it is based on assumed
(generation and composition) and non-specific (population growth) data. The plan
instigates actions to establish this data as soon as possible (see Action-plan in Chapter 4).

3.3 Services and infrastructure

All five township DAQ’s provide waste services in the urban areas in their
territory. Services comprise street cleaning, waste collection at households, small shops/
offices/restaurants/hotels, markets, schools and hospitals and disposal of the waste on
local dumpsites. The current performance of 5 townships on street cleaning is restricted
to the main roads of the urban areas being around 10% or the entire urban network.
The quantity of the collected waste and the estimated coverage (households serviced
with waste collection) is summarized in the Table 9 below.

Collected waste Collection coverage (% of population)
(tonnes/year) Urban rural total
Mawlamyine 52,000 70% 0% 60%
Paung 4,400 38% 0% 9%
Kyaikmarav 3,300 80% 0% 7%
Chaungzon 2,500 90% 0% 6%
Mudon 5,500 60% 0% 25%
Total or average 67,700 64% 0% 23%

Table 9. Township waste collection coverage
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Based on this data it can be concluded that currently around 60% of the urban
population is serviced whereas the rural families have to find their own solutions to
manage waste. This leads to an overall coverage of SWM only for 23% of the total
population. When looking at collected waste and relating this to generated waste, around
60% of all urban waste is collected representing around 30% of the overall waste.

Collection services are mostly performed through bell-ring collection by using
ordinary trucks and specialized waste compaction trucks. These operations are further
enabled by waste containers, distributed at sites with high waste densities across the
urban areas. The most relevant characteristics are summarized in Table 11 below.

Collection trucks
Frequency Employees in street cleaning and
Cemipestan el (# services week) collection (#)
(#) (#)
Mawlamyine 17 18 2-3 182
Paung 3 1 3 35
Kyaikmarav 1 4 7 17
Chaungzon 2 3 3 16
Mudon 3 7 3-7 40
Total or average 26 34 290

Table 10. Township waste collection coverage

With regard to hospital waste separate collection routes operate only in
Mawlamyine. The hospitals and clinics in other townships have to take care of their
hospital waste by themselves, meaning they burn or bury the waste within the hospital
premises.

Currently all collected waste is dumped at the local township dumpsites. Every
township has one. In Paung there are two dumpsites, including one the sub town of Zin
Kyaik.

All of these sites can be characterized as open and uncontrolled. No measures
are present to prevent or mitigate water intrusion, leachate discharges and emissions
of gas, dust and odor. There is no routine of compaction and daily coverage. Wind is
blowing light plastic foils into the surrounding areas. Some of the sites are well above
the groundwater table; at least one shows dumping of waste directly into ground and
surfacewater. None of the sites is supplied with safety measures or fencing, and only two
are more or less guarded by a township representative. All sites provide open access to
scavengers and animals. Some of the sites are in the immediate vicinity of houses.
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The locations of the six dumpsites are indicated in the maps below.

Table 11 summarizes the areas of the dumpsites (with the dumpsite in Zin Kyaik
left out, because of its very small scale) and an estimate of the remaining capacity. It shows
that the dumpsite of Mawlamyine is large and has a substantial remaining capacity. The
other sites are all very small. They provide no economy of scale for any environmental
measure. Mudon’s and Paung’s dumpsites are nearing their end. Three townships have

plans to start up new small dumpsites similar to the current ones.
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The dumpsite in Mawlamyine is able to accommodate all five township’s waste
for many years. Even if all the waste of the five townships is directed towards this site, the
remaining lifespan would be well over 10 years. In 2018, Mon State Government entered
into a loan agreement with ADB on a number of projects for Mawlamyine. Some of these
projects relate to solid waste and comprise the purchase of new trucks and containers,
conducting an awareness campaign, construction of a separation/composting facility,
and the turnover of the existing dumpsite into a sanitary landfill.

Existing dumpsites area (ha) capacity (md) lifespan at current use (yrs)
Mawlamyine 16 3,000,000 60
Paung 2.8 40,000 10
Kyaikmarav 2.4 100,000 30
Chaungzon 1.6 100,000 40
Mudon 0.9 10,000 3

Table 11. Township dumpsites. Areas, capacities and lifespan.
3.4 Informal sector collection and recycling

Informal recycling activities are present in all five townships. The value chain is
straight forward as pictured below.

informal

collectors

Figure 5. value chain of the informal sector

Scavengers on the dumpsites and informal collectors in the townships collect
parts of the waste that have a positive value. Their added value is in first selection and
aggregation of individual waste items, and they then sell and deliver them to traders
and/or upgraders who focus on additional selection and aggregation into truckloads that
can be shipped to recyclers. Most of the recyclers are located in Yangon but Mawlamyine
also has a number of formal/informal recycling companies.

The estimation for the five townships is that they already house around 50
traders/upgraders trading a total volume of plastics, which is estimated to be around
2,000 tonnes/year. With extrapolation to other categories, such as paper or metals, the
amount from the five townships could come to around 10,000 tonnes/year representing
5% of the entire volume of produced waste.

In general, there are some concerns about the continuity of informal services
as they are driven by market prices only. Nevertheless, informal activities are important
as they are the only ones contributing to recycling at the moment. Support for the
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development of this sector, by helping individuals and companies in professionalizing
and improving their operations, can be integrated in this master plan. The advantages for
the region are obvious and include greater number of safer jobs, enhanced recycling, and
continuity of the recycling services provided by the informal sector.

3.5 Cleanliness and mass balance

The cleanliness of the centers of the urban areas could be considered as moderate.
The situations worsens towards the periphery where considerable littering can be
sometimes observed, especially near places with more activity like main roads, religious
places and markets, near the drainage canals and ditches, and along the shoreline. At the
start of the rainy season most of the littered waste may affect the water discharge from
the urban areas and eventually a substantial quantity will be washed into the rivers.

The rural areas show similar problems. Sometimes extensive littering can be seen
along the main roads, in water-ponds, in drainage and irrigation canals and when coming
closer to the dumpsites.

Open burning of waste is common in both urban and rural areas. There is no data
on the scale of this burning, but it can certainly add up to a few percent of the total waste
generation, as experience in other countries in the region show.

The diagram below depicts the mass balance for waste in the five townships.
The graph shows that the five townships produce almost 210,000 tonnes of waste per
year. Of this volume, only 30% (+ 65,000 tonnes per year) is formally collected by the
townships and brought to the dumps, whereas 5-10% (+ 15,000 tonnes per year) is
informally collected and fueled into the recycling industry. Some 15% (£ 35,000 tonnes
per year) of the waste is littered (thrown or burned) in the urban areas and almost 50%
(£ 95,000 tonnes per year) in the rural areas. Littering in this situation means that every
square metreof urban area is burdened with + 1 kilogram of littered waste per year,
whereas the rural areas receive a similar quantity on every 40 square metres.

e

Af

210.000 tons
Urban littering
Urban inhabitants
5 Townships
AAA
PN o)
95,000 tons AAA

Township dumpsites

Rural inhabitants Rural littering
15,000 tons . ‘
Informal collectors Separation/trade Recycling industry

Figure 6. Sankey diagram of yearly mass balance
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3.6 Scale, organization, finance and employment

Waste management is comprised of many activities and all of them require their
own specific economy of scale.

City cleaning and waste collection need some investments in equipment but, all
the same, these services mainly thrive on operational expenses related to labor and fuel.
In general, the townships have the needed local network, knowledge and capacity and
they have the scale to implement efficient operations. In the rural areas, the village tracts
and villages do not have that capacity. The responsible department for SWM in rural
areas is the Department for Rural Development which also lacks authority to collect fees
for waste management.

The individual townships do not have the needed scale for introducing sanitary
landfilling. Landfills require large investments and knowledgeable staff, yet operational
expenses are relatively low. Efficient operations would require an input of preferably
500 tonnes of waste per day. The anticipated landfill in Mawlamyine is “too big” for
only Mawlamyine township. Collaboration between the five townships on this topic will
therefore be beneficial for all parties.

Centralizing this new facility leads to a need for installing simple and cheap
Transfer stations (for example on the present dumpsites) serving to disconnect collection
and transport. Small collection trucks empty their contents on a concrete slab where a
crane takes it over and loads it into a large capacity truck to haul it to the landfill.

Table 12 gives a summary of the most relevant financial aspects for the
townships, based on the 2018 fiscal year.

) costs per revenues
. capital . .
: operational serviced SWM |per serviced
SWM finances expenses, | total expenses cost
2018 expenses estimated (MMK/yr) urban revenues urban coverage
(MMK/yr) (MMK/yr) B household | (MMK/yr) | household ‘
Y (MMK/yr) (MMK/yr)
Mawlamyine | 343,360,000 250,000,000 593,000,000 18,500 47,520,000 1,485 8%
Paung 80,428,000 | 35,000,000 115,000,000 28,800 | 6,228,000 1,557 6%
Kyaikmarav 15,819,000 | 25,000,000 41,000,000 13,500 | 3,300,000 1,100 8%
Chaungzon 15.,86,000 | 25,000,000 41,000,000 20,500 | 2,394,000 1,197 6%
Mudon 71,160,000 | 50,000,000 121,000,000 12,100 (13,000,000 1,300 11%
Total or
— 526,653,000 (385,000,000 911,000,000 17,900 (72,442,000 1,420 8%

Table 12. SWM fees, systems, collection methods and cost coverage
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Two positive observations can be made. The first is that all townships already
have implemented a system of collection of dedicated SWM-fees. In general, these fees
are collected in two rounds through door-to-door collection and/or cash-payments at the
DAOs. The second is that all townships have introduced a system of fee differentiation
based on the household’s socio-economic situation or wealth by applying different fees
for different types of houses.

The shortages of the above fee collection systems include:

e costs per serviced household are low. An average of 18,000 MMK equals to $
12 per tonne. World Bank data shows a minimum spending on this subject in
lower-middle-income countries to be equivalent to $S30 per tonne;

e animposed average fee of 1,200 MMK per serviced household per year is also
very low. Fees in other lower-middle-income countries are above $ 50 per year
per household; and

e imposed and actually collected fees are not sufficient to cover the costs.

Based on this low cost-recovery, the townships have already taken actions in the
2019 fiscal year to raise the fees and improve feecollection.

An average family income in Mon State is estimated by the Budget Department
to be around 9,000,000 MMK per year. A worker with a minimum income earns around
1,700,000 MMK per year. Compared to the average fees collected from each household,
the SWM fees is equivalent to 0.02 % of an average family income. If a family has only
one source of income of around 1,700,000MMK per year, SWM fee collected would be
equivalent to 0.1%. As a result of the differentiation system, even this family would have
to contribute no more than 0.02% of the income. International standards state that, in
general, 1% of a family income can be regarded as “affordable”. The current fee rate in
five townships represent a factor 50 below the ‘affordable’ benchmark.

The five townships provide work to an overall workforce of 290 employees. The
informal workforce is larger. The interviews support an estimate of 100 scavengers on
the dumpsites. The number of informal collectors in the urban areas is estimated by the
townships to be at least 300 persons. Based on estimates by an interviewed representant
of this sector, the workers involved in trading and upgrading could reach at least 500.
Actual recycling may add another 50 workers to the number involved. This brings the
current workforce involved in solid waste management to approx. 1200 persons.

Employment |

In formal public services 290 (reported)

scavengers at dumpsites 100 (reported)
In informal collectors in townships 300 (estimated)
collection and

. traders/upgraders 500 (estimated)

recycling

recycling 50 (reported)

Table 13. Numbers of employed workers
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3.7 Assessment

When placing the above observations on a simple score card (with red, orange
and green for weak, moderate and good respectively), the current situation is illustrated
as Table 14 below.

Sustainabilities Items Current score Achievable in 5 years

Environmental cleanliness

service coverage

dumpsites/landfills

recycling percentage

infrastructure and services

equipment

data-basis

professionalism

affordability of fees

employment

awareness and participation

Financial fee collection system

fee differentiation

polluter pays

cost coverage

Organisational right scale

responsibilities, governance

stakeholder involvement

laws and regulations

planning and control

law enforcement

wAIwAICHIwRICHICH B CHI MBI A8 B A R * R R AW AICH I
RN NN R A NN M A R R A RIC A RN

Table 14. Scorecard

Master Plan Solid Waste Management (SWM), Mon State

46



0.Q1 GeCR0S:00505 (Assessment)

32000566540l 600063 §]IodqRsad (32085p5:1 20E00E $E 6omE: 000pd S808m03:03:30: 38 eepli ABegdegpl

$¢ 328Gse6pC YgCeudlgoopd) cgudondegt:oopd sapcdeuiruiondeopt copdagt:icBadaye Bideoy daedqpi? @us
(0G) & vaoL GIHNS P 9ot qruSyPiEResYE 60R,§ §EAkadN

Fo§pmao0: 0S8 god cnegh § o€ 9§§€e

20k Ee

y
:

o§eamnegdifeu§te
228050gps/landfill gps

g0

recycling p$€s§:
cgdmecaomadmnsist
oSeaomnEoqp:
ogpS:B§omn
2godmc00d0sd

opbesogbioyite
mg§magpianed] 00058€0

20pSm0380§ 0002
Blg€sm5c0p595E adlEs
doge

29$3296000562005050

298 m03[gp1eomadde

po8podieoopsm: cuse
geo [

op§oyedod omde
9§on§e000 32038307

RNV R RICRIVAI* AR AR uBIu RS

O U | d W W

CRICHiy

omoSogrepgps
66869
0052005800555 opgPs
doge

poesl $pbspoeagp: $&
pBogipdepdiaps

8ocBSseepsg[gts &
B&:qbeacnigad[ge:

o ¢

iy
.

poeameeomnEancopSesde

-

@z (0G) 3260560:0005

8%00538?(7) DGQ*??&BCS{) UCQ(YUC?:'J)D'J)UE (SvviM)i g?BE?OS

G?



The scorecard shows that at this moment the overall situation must still be
assessed as grave, especially because:

e Approximately 23% of the population is serviced with city cleaning and
waste collection;

e 40 tonnes of waste per year is littered, buried or burned on every
square kilometre in the five townships;

e the situation at the dumpsites is not sustainable; and

e there’s a substantial risk with regard to the continuity and quality of
existing services because of the extremely low financial inputs.

On the other side, it can also be concluded that there is potential for
improvement as shown in column 4. This positive prospect is rooted in:

e the commitment of the Mon State Government that has already led to
coherence and could also lead to implementation of further improvements with
regard to governance, scale, cooperation and professionalism;

e the alignment of MSG’s ambition with the ADB project for improving waste
management in Mawlamyine;

e the potential that lies in improving the efficiency of the existing workforce and
truck fleet;

e the availability of systems for SWM fee collection and fee differentiation; and

e the low levels of SWM fees providing room for increasing cashflows.
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4. Policy and planning

This chapter provides the planning part of the master plan. It gives the most
important policy choices, elaborates them and assigns all needed responsibilities. After
doing so, the chapter continues with an action plan and the financial implications of
implementing the master plan.

4.1 Master plan policy framework

Chapter 1 of this master plan summarizes the objectives for the five townships,
according to the definitions and targets of the National Waste Strategy. In order to realize
these objectives, the master plan applies the following policy framework:

e The outreach of waste collection services to all urban areas and citizens as soon
as possible.

e The introduction and extension of waste collection to all rural areas and citizens
within 5 years. For the townships of Paung and Kyaikmaraw, the master plan
permits 90% coverage instead of 100%.

e The extension of regular city cleaning to 20% of all urban streets of each
township within 2 years.

e The introduction and extension of city cleaning to all main roads in rural areas
within 5 years.

¢ The tendering and construction of one regional sanitary landfill on the site
of Mawlamyine’s dumpsite within 3 years. This landfill shall serve all five
townships.

¢ All township dumpsites shall be closed immediately after the opening of the
landfill. No new dumpsites shall be allowed.

e The construction of three Transfer stations on the old dumpsites of Paung,
Chaungzon and Mudon to minimize the costs for transport to the new landfill.

e The overall professionalization of public services related to the management of
solid waste, leading to improved service quality, higher efficiencies and lower
costs.

e The achievement of full coverage of all costs related to solid waste management
through revenues from dedicated waste management fees within 5 years.

e The introduction of prevention, composting and recycling leading to a reduction
of at least 40% of the waste quantity that has to be landfilled within 5 years.
The inclusion of the informal sector in achieving the objectives on recycling.

4.2 Framework elaboration

The “why and how” of the policy framework, mentioned above, is clarified in
more detail below.

Waste collection

The waste collection objectives are restricted to municipal solid waste, thus
comprising household waste, similar waste from other municipal services, market waste
and waste from small offices, shops, restaurants, hotels, schools and hospitals. The
extension is based on the principle that municipal services should be equally available
to all citizens. A gradual extension is needed because change of this scale takes time.
Investments have to be prepared and tendered, employees have to be hired and trained
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and needed finances have to be secured. Paung and Kyaikmaraw townships are very
large and rural. A 100% coverage will be difficult to achieve for the most remote parts
and for this reason, 90% coverage is permitted.

The urban areas operate the so-called “bell-ring” systems for their waste
collection but for rural areas so called street container collection is considered more
appropriate. Container locations need to be discussed with village representatives. In
the case of larger containers, daily surveillance by one worker per container will be
considered. Community based responsibilities for the cleanliness of the surrounding
areas will be promoted.

Street sweeping

Full coverage of all wards, rural areas and streets with street sweeping is not (yet)
feasible. It is expensive but also because the design, type and quality of the roads make
it impossible. The master plan assumes that awareness campaigns and enforcement will
improve citizens’ willingness to participate in a clean public attitude, also in places where
no street sweeping will be operated.

At this moment a target of 20% of all urban roads and 100% of all main roads in
the urban and rural areas must be deemed the maximum. Monitoring and evaluation
will keep track of progress.

Sanitary landfill

The new sanitary landfill will be located on the current Mawlamyine dumpsite.
It will be the backbone of Mon State’s SWM services as it backstops the times when
other parts of the waste-chain are failing. Locations for landfills are very hard to find as
land issues are complicated and it often takes more than 10 years to bring them from
initiative to operation.

It is for this reason that the landfill in Mawlamyine must be realized and must
be cherished. Other activities that decrease or inhibit operations, should be prevented
from encroaching on the boundary of the landfill.

The landfill design mustaim at maximum area, depth and heightin order to achieve
maximum volume. In doing so, the site will have sufficient capacity to accommodate
municipal and other waste from the five townships for many years and possibly even
from other Mon State townships. Its location is logistically optimal and its scale allows for
the integration of other treatment activities such as composting, recycling, incineration
of hospital waste and depots for hazardous waste.

Landfilled waste will be covered and applied with gas extraction, thus leading to a
substantial prevention of GHG emissions. Extracted gas will be used in energy production.
Tendering and construction of the landfill will each take one year.
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Transfer stations

Closing down the current, local dumpsites leads to longer transport distances.
Dedicated collection trucks are not fit to drive long distances with the workers unable to
do their jobs. Erecting three Transfer stations at the old dumpsites in Paung, Chaungzon
and Mudon will solve this problem, as schematically presented in figure 7 below.

A simple design will be made, enabling collection trucks to tip their waste into
containers. The containers will be hauled to the regional landfill by suitable trucks. The
waste that is present on the old dumpsites will either be covered in situ or excavated and
brought to the landfill.

Initially the waste will not be compressed into the transport containers.
Depending on the density of the waste and an overall cost estimation, compressing will
be considered in a later stage. The design of the Transfer stations will enable this future
extension.

Mawlamyine and Kyaikmaraw will, of course, not need Transfer stations because
these townships are close to the new landfillsite.

Current situation Future situation
“a
© ‘
—8
@ Currentdumpsite ® Future transfer station @ Future shared landil — Collection —— Bulk transport

Figure 7. Schematic representation of current and future situation and role of Transfer stations

Professionalization

Because of their visibility to the public the waste management services are often
seen as the litmus test for the competence and responsiveness of public authorities.
There is room for progress in the five townships both in terms of quality and efficiency.
The fleet of collection vehicles and the team of workers have substantial overcapacity.
This is the result of inefficiency, induced by low payments and respect for waste-workers,
thus depriving workers of their motivation. For example: a large portion of the collection
trucks could do four or more routes per day, whereas at present they do only two because
the workers are not motivated to do more. This situation has left recent investments in
trucks ineffective. The flip-side of this is that improving efficiency will enable the fleet to
take care of the necessary collection services in the rural areas.
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Cost recovery

Cost recovery by revenue from fees is very low. Affordability cannot be the
reason. As presented in Chapter 3, households pay no more than the equivalent price of
a few cups of tea per year for SWM services. If nothing changes, this low recovery will be
the main barrier for achieving progress on SWM.

The vicious cycle of low revenue, leading to low services, leading to a lack of
willingness to pay, must be broken. It is for this reason that the master plan starts with
upgrading and extending waste services, followed by raising awareness and raising fees
to a level needed for full cost coverage. Fee differentiation will enable the exemption
of the poorest families. The final stage in this sequence, as indicated in figure 7, is law
enforcement, for those not willing to participate, obey or pay.

020
1T

Figure 8. Improvement sequence

i

Cost sharing and uniform fees

The State approach in this master plan places the responsibility for shared
facilities in the hands of only one or a few of the partners. Shared facilities must lead to
shared costs in order to enhance solidarity and the realization of an optimal network.
More specifically, the master plan focuses on the following shared facilities:

e Transfer stations: There will be three Transfer stations in Paung, Chaungzon and
Mudon. The stations in these townships are needed because of the long distance
of the townships to the new landfill in Mawlamyine. The stations will serve as
transfer point for the waste from expensive, low-capacity collection trucks, into
cheaper, high-capacity transport trucks. Transfer stations are not township-
specific, meaning for example, that waste collected in the south of Kyaikmarav
can be delivered to the transfer station in Mudon (if this is overall cost-effective)
and from there transported to the landfill.

This transfer will reduce the number of transport kilometres and consequently
the cost of transportation. As said, investing in this transfer and transport is
needed because the new landfill site is at a long distance from the townships.
Sharing costs is deemed reasonable as these extra costs are the direct result of a
shared decision on centralizing the new landfill facility.
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e Landfill and composting facility: There will be one centralized landfill and
composting facility in Mawlamyine. The costs of this facility should be shared
among the five townships as Mawlamyine cannot be expected to cover the costs
of treatment of waste from the other townships. Sharing of these costs could
be done by applying a so-called gate fee for every tonne that is accepted at this
facility.

The modalities for cost sharing will be evaluated as part of the Action plan
(action D1-2).

At this moment, the five townships have their own tariff systems. This leads
to a situation in which the tariff in one township are higher than the tariff in another
township. The master plan instigates action to discuss and evaluate the possibility of
unifying fees across township borders (action D2-2).

Prevention and recycling

Prevention and recycling serves primarily to add to the lifespan of the landfill.
The reclamation of raw materials and the contribution to providing new jobs are other
important benefits. Composting is the most promising alternative because of its reduction
potential. A composting plant will be constructed at the landfill and operated by the
MawlamyineDAO. Recycling of glass, plastics, paper and metals will be enhanced by
stimulating the formalization of the informal sector. A ban on the free use and supply of
plastic bags at shops and plastic food trays at food stalls and restaurants will be designed
and implemented. Other cities and countries have introduced these bans with success
and their experiences will be used in Mon State.

Awareness

As mentioned earlier, awareness raising has a high priority and comes directly
after raising service levels and preferably before or at the same time as raising fees.
Awareness campaigns serve to convince the citizens of the value that lies in having clean
surroundings and of the need for everyone to participate.

Awareness does not come overnight and by itself. It takes great effort and many
years to change deeply rooted attitudes. Campaigns must aim at everyone’s responsibility,
starting with young people, and increasing social interactions with those who do not
participate. Specific groups, e.g. (pre) school children, teenagers, responsible officials
etc. can be addressed with different messages.

Awareness campaigns must not be limited to prevention of littering and burning.
It should also address the importance of public services, the possibility to complain and
to demand services, and the need to pay for these services.
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4.3 Responsibilities

It is important to have clear responsibilities, assigned to those parties that are
best equipped and mandated to do the job. For this master plan the assignments are
most appropriately divided as follows.

Street cleaning, waste collection and fee collection

The township DAOs are already responsible and equipped to operate these
tasks in the urban areas. They will be assigned with the same tasks for the rural areas,
as described in this master plan. The townships will act as provider of these services to
rural households.

Transfer and transport

The three townships of Paung, Chaungzon and Mudon will each have a transfer
station and will be responsible for the operation of these stations and the transport of
the waste to the regional landfill.

Landfill, composting, incineration

Mon State Government and the department DDA are responsible for the
investments in these facilities. MawlamyineDAO will be the responsible party for its
operations.

Finances

All budgeting with regard to the master plan is the responsibility of the Mon
State Government. Procurement and tendering will be performed by the Mon State
Government. With regard to the tendering of those investments that are financed by
using ADB-loans, the tendering will be prepared with ADB. Cost accounting will be a
shared responsibility between the state government and the township DAOs. Fee
policies (including decisions on cost sharing and unified fees) and yearly average fee
establishment will be done by the DDA of the Mon State Government. Fee differentiation
will be done by the townshipDAOs with the approval of the State Government.

Master plan management

Overall management of the master plan will be the responsibility of the DDA
of the Mon State Government. DDA will lead the Master plan Execution Team with the
Deputy Superintendent Engineer as Secretary and all the townshipDAOs, the Budget
Department, the General Administration Department, the Environmental Conservation
Department, the Health Department and the Department of Rural Development as team
members. The management of the master plan execution will include:

e Additional planning as indicated in actions A1-5, B1-2, B2-2, C1-1, C1-2, C2-2,
C3-2,C3-5,C3-7,C3-9, E1-1, F2-1 and G-2
e Design and procurement as indicated in actions A1-5, A2-3, B1-4, B1-6 and C2-1

e Initiation and execution of all needed investigations as indicated in actions B1-1,
C2-3, C3-2, D1-2, D2-2, F1-2.

¢ Monthly monitoring, including the quality, quantity and financial aspects of
progress on all actions.

e Monthly, yearly and incidental reporting on all actions.
e The revision of the master plan as indicated in actions C1-1 and C1-2.

Master Plan Solid Waste Management (SWM), Mon State
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Professionalization

Professionalization (including the capacity development and the addressing
inefficiencies) will be the shared responsibility of the DDA of the State Government and
the townshipDAOs.

4.4 Action plan

The table below systematically summarizes the actions to be taken and
the proposed timeline to achieve the master plan, including the assignment of the
responsible party and the timeframes for its realization.

Subject Description of action Responsibility

Al. Achieving sound waste collection for all citizens

A1-1 Coverage collection urban areas Extend waste collection to all urban areas township DAOs Before 2021

'A1-2 Coverage sweeping urban areas Extend street sweeping to 20% of urban areas township DAOs Before 2021

A1-3 Coverage collection rural areas Extend waste collection to all rural areas (90% for Paung and Kyaikmaraw) township DAOs Before 2025

A1-4 Coverage sweeping rural areas Extend street sweeping to main roads of rural areas township DAOs and MSG- Before 2025
DRD

/A1-5 Plan and purchase equipment Plan and purchase all needed equij for above i MSG-DDA and township 2019-2025
DAOs

A2, Eliminate uncontrolled dumping and burning and mandate sound disposal site

A2-1 New landfill Construct new landfill at the location of the old Mawlamyine dumpsite MSG-DDA and Before 2022
Mawlamyine DAO

A2-2 Close old dumpsites Stop operation of old dumps as soon as landfill available township DAOs Before 2022

A2-3 Transfer stations Design and construct three simple transfer stations on old dumpsites MSG-DDA and township Before 2022
DAOs

Bl1. Mandate separate collection and friendly treatment of hazardous waste

B1-1 Investigate Investigate types and volumes of hazardous waste MSG-DDA Before 2020

B1-2 Planning Make master plan for hazardous waste MSG-DDA Before 2021

B1-3 Execute master plan Execute master plan on hazardous waste MSG-DDA and t ownship 2021-2025
DAOs

Master Plan Solid Waste Management (SWM), Mon State
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Subject Description of action Responsibility ‘When

B1-4 Hospital waste Construct incinerators for specific hospital waste MSG-DDA and Before 2022
Mawlamyine DAO

B1-5 Enforce Hospital waste Enforce separate collection of hospital waste MSG-DDA Before 2022

B1-6 Depot Construct depot for hazardous waste at the landfill MSG-DDA, Mawlamyine Before 2023
DAO and ADB

B2. Mandate sound collection and treatment of industrial and agrochemical waste

B2-1 Role landfill Accommodate non-hazardous industrial waste at the new landfill MSG-DDA and From 2022
Mawlamyine DAO

B2-2 Plan hazardous waste Set up hazardous industrial waste plan with industry MSG-DDA Before 2022

C1. Mandate development of waste management strategies and plans with target

C1-1 master plan Deliver a master plan for five Townships MSG-DDA and townships Before 2020
DAOs

C1-2 Extended master plan Revise, and extend master plan to all townships. MSG-DDA and township Before 2023
DAOs

C2, Mandate introduction of targets for diverting food waste

C2-1 Composting plant Construction of composting plant on new landfill MSG-DDA and Before 2022
Mawlamyine DAO.

(C2-2 Separate collection Pilot for separate collection of organic waste Mawlamyine DAO, GAD, 2020-2021
DRD, Agricultural
department

C2-3 Extension separate collection Stage wise ion of separate collection to all hip: township DAOs 2022-2030

C2-4 Home composting Stimulate home composting in rural areas township DAOs, DRD 2020-2030

Master Plan Solid Waste Management (SWM), Mon State
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Subject Description of action Responsibility

(3. Mandate separate collection and set waste targets for other waste

C3-1 Construction and demolition waste Forbid dumping of CD&W and d at new landfill MSG-DDA-DDA 2020 and on

C3-2 Investigate and plan other waste Investigate and make master plan on other wastes MSG-DDA Before 2020

C3-3 Execute master plan other waste Execute master plan recycling other waste MSG-DDA and township 2021-2025
DAOs

(C3-4 Plastic ban religious sites Impose ban on plastic bags and food trays at Kyaiktiyo MSG-DDA 2019

C3-5 Plan on banning plastic bags Make plan to ban plastic bags and food trays MSG-DDA 2020

C3-6 Impose plastic ban Introduce and enforce ban on plastic bags and food trays MSG-DDA and police 2020 and on

C3-7 Plan on electronic waste Make plan to collect and treat electronic waste MSG-DDA 2019

C3-8 Execute plan electronic waste Execute plan to collect and treat electronic waste MSG-DDA 2020 and on

C3-9 Informal sector plan Plan to stimulate, train and contract informal sector MSG-DDA and informal Before 2021
sector

C3-10 Execute plan informal sector Execute plan to informal sector MSG-DDA/informal sector Before 2025

D1-1 Full cost accounting Start full cost accounting for all waste services MSG-BD,MSG-BD and From FY 2019
township DAOs

D1-2 Cost sharing Introduce cost sharing for shared facilities MSG-DDA, MSG-BD and From FY 2022
township DAOs

Master Plan Solid Waste Management (SWM), Mon State
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Subject Description of action

D2. Establish cost reflective tariffs for waste services

Responsibility

E1. Awareness raising programmes implemented

Prepare uniform awareness plan for all townships

D2-1 Full cost coverage Grow stage wise towards full cost coverage through fees MSG-DDA, MSG-BD and Before 2026
township DAOs
D2-2 Fee methodology Continue differentiation and consider uniform fee system MSG-DDA, MSG-BD and Before 2022

township DAOs

MSG-DDA, township
DAOs, NGO’s/CSO’s

Before 2020

E1-2 Execute Awareness plan Execute awareness plan in all townships

E2. Environmental education implemented

MSG-DDA, township
DAOs, NGO's/CSO's

2021-2030

E2-1 Intensify running project Intensify current project on education in schools MSG-DDA, schools

F1. Establish benchmark performance indicators

F2. Percentage of successful enforcement actions on non-compliancy

F2-1 Enforcement plan Set up very strict enforcement plan on solid waste

F1-1 Indicators Use benchmark indicators in this master plan when reporting MSG-DDA and township 2019 and on
DAOs
F1-2 Data collection tigate quality and quantity of icipal solid waste per ip township DAOs 2020

MSG-DDA, township
DAQs, Court of Justice and
police

2020

F2-2 Deploy enforcement plan Deploy enforcement plan

MSG-DDA, township
DAOs, Court of Justice and
police

2021 and on

F2-3 Internal compliance Show importance by displaying public responsibility

MSG-DDA and township
DAOs

2019 and on
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Description of action

Responsibility

G-1 master plan Execution Team Install master plan execution team, led by MSG-DDA MSG-DDA and township 2019
DAOs

'G-2 Organization improvement Plan and improve organizational set up, responsibilities and governance MSG-DDA and township 2019-2020
DAOs

'G-3 Training and coaching Capacity building for management and staff MSG-DDA, township 2019-2020
DAOs, ADB

G-4 Terms of employment Improve overall remuneration package for waste workers MSG-DDA and township 2020
DAOs

G-5 Clothes and tools Provide adequate clothes and tools to workers township DAOs 2020

Table 15. Action plan
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The costs of the actions, assessments, planning, awareness, training and master
plan management in the first five years, are estimated at MMK 300 million. Investments in
new facilities and equipment, the extension of services to the rural areas, the operation of
the new facilities and the strengthening of enforcement are not included in this estimate.

4.5 Expected achievements

By 2025 almost all citizens of the five townships will enjoy regular waste collection
and street cleaning.

The graph below gives the forecast of the effects of improved collection coverage
in the urban and rural areas. The overall impact of implementing the master plan will be
that the volume of collected waste (blue line) will grow from the current 70,000 tonnes
per year to 250,000 tonnes
per year in 2030.

. waste collected 5 townships urban rural
tons per year total
300.000
225.000
150.000
75.000 . —
0201 8 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Graph 2. Projection of waste collection
Implementation of the master plan will result in an initial increase of landfilling
(orange line in graph 3), but in 2025, by the time composting and recycling start to pay
off, the yearly volume of landfilled waste is expected to go down to 100,000 tonnes per
year in 2030.
Waste to recycling and landriil composting recycling landanin
tons per year total
300.000
225.000
150.000
75.000 _
0201 8 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Graph 3. Projection of waste treatment
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From the start of the new landfill in Mawlamyine in 2021, the accumulated waste

at this new facility will increase according to graph 4 (blue line). The remaining capacity
will decrease accordingly towards the remaining capacity of 1.7 million tonnes in 2030.
This means thatby that time, the landfill will be able to serve another 10 to 15 years.

> wasie ip new landfill, cumulative tons remaining capacity 1ons
3.000.000
2.250.000
1.500.000
750.000
o
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Graph 4. Projection of waste landfilling and remaining landfill capacity

4.6 Required investments

The execution of this master plan needs investments. Investments in collection

equipment, Transfer stations, landfilling and composting. In order to estimate needed
investments, two scenarios were evaluated:

1.

Current practices and efficiencies in collection: The current situation is one in
which low capacity/compaction trucks are used in bell-ring waste collection and
in which daily operational hours per truck are low. Collection frequency is set at
three times per week. This situation is extrapolated in order to go from currently
low collection coverage towards 100% coverage in five years

Optimized practices and efficiencies in collection: This scenario uses higher
capacity/compaction trucks in bell-ring collection in the urban areas and street
container collection in the rural areas. Street container collection is a system in
which anetwork of containersis deployed at optimal locations near concentrations
of ruralhouseholds. This scenario assumes regular 1.1 m3 containers and a network
density of one container per one-hundred households. Collection frequency is
kept at three times per week. This scenario also assumes optimized operations
in which equipment is used at least 8 hours per day. Worker’s remunerations and
working conditions are improved in order to achieve a higher labor-productivity.

The infrastructure of Transfer stations, landfill site and composting plant is the

same in both scenarios.
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The table below summarizes the required cumulative investments for both
scenarios over the master plan period. These cumulative investments include re-
investments in written-off equipment (especially collection trucks).

Cumulative investments . .
o Scenario 1 Scenario 2
(million MMK)
Collection trucks 4,000 1,000
Transfer stations 600 600
Landfill and composting 25,000 25,000
Total 29,600 26,600

Table 16. Scenario investments

Scenario 2 shows that optimization pays off: investments in higher capacity
trucks and operating street container collection in rural areas are lower than continuing
with current practices.

4.7 Cashflow projections and required fees.

The Mon State Government aims at reaching a situation in which dedicated SWM
fees are applied by households and businesses that are able to cover all operational
costs, investments and future re-investments. In order to achieve these self-sustaining
finances this master plan requires an obligation that:

e by 2025, the total cashflow (revenues minus investments and operating expenses)
should be positive; and

e Dby the end of the planning period, the cumulative total cashflow should be zero
and growing.

Master Plan Solid Waste Management (SWM), Mon State
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When taking the optimized scenario, these obligations can be met by gradually
increasing the average fee per household towards 40,000 MMK per year, by the year
2030. The resulting cashflow is shown in graph 5.

An average fee of 40,000 MMK per year means that an average household will
contribute less than 0.5% of its income on solid waste management. This is considered
as affordable. The existing system of fee differentiation will help to achieve affordability
also for the poorest households.

7.500

-7.500

-15.000

-22.500

Cashflow min MM/yr ‘Cumulative

-30.000
2018

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Graph 5. Projection of cashflows

4.8 Funding requirements

The cashflow development shown in paragraph 4.7 shows that, at the lowest
point, a financing facility is needed of around 25,000 million MMK. The existing ADB
facility for the new landfill site will be able to cover most of this financing need. A limited
extra facility will be needed in order to cover working capital and investments in collection
equipment.

4.9 Impact on employment

The workforce involved in waste collection will need to grow only slightly, due
to increased labor productivity. The same applies to the intensified and improved street
cleaning. Overall an extra workforce of 50-100 employees (mainly drivers and general
workers) may be needed.

Additional employees are needed in operating the Transfer stations, the landfill
and the composting plant. Indicatively, the additional workforce will reach up to 100
employees (mainly general workers).
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