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Workshop Report on the Development of Municipal Waste Management Strategy for 
Mandalay 
 
1 Report on the management of City Level Workshop  
 
1.1 Background  
Myanmar’s first Workshop on the Development of Municipal Waste Management Strategy for 
Mandalay, organized in collaboration with the Mandalay City Development Committee, the 
Ministry of Natural Resources and Environment Conservation (MONREC) of the Government of 
Myanmar, the United Nations Environment Programme’s International Environmental 
Technology Centre (UNEP-IETC) and the Institute for Global Environmental Strategies (IGES) – 
Centre Collaborating with UNEP on Environmental Technologies (CCET) brought together 
national and local policy makers, public waste management providers and related stakeholders 
to provide technical inputs towards formulating a waste management strategy at the city level. 
 
Mandalay is not only Myanmar’s second largest city but also a major trading and 
communications hub located in the central part of the country. Despite the city’s increasing 
population (1.6 million as of 2016), economic growth and rapid urbanization and 
industrialization, all waste related responsibilities are held by Mandalay City Development 
Committee (MCDC). Institutional, resource and infrastructure gaps are contributing to 
insufficient waste management and resulting in adverse environmental impacts.  
 
This workshop focused on identifying current waste management gaps and challenges to inform 
the preparation of a city level strategy based on a holistic waste management approach 
covering waste in all forms (solid waste, liquid waste / wastewater, and gaseous emissions), in 
accordance with the intention and capacity of respective city level waste management providers 
and stakeholders. 
 
1.2 Planning meeting before the workshop  
In preparation for the workshop, consultation meetings were held with the City Development 
Committees (Yangon, Mandalay and Nay Pyi Taw) and CCET to discuss the organization and 
agenda for city level dialogue on waste management.    
 
The main outcomes of these meetings included:  
• Further understanding on the holistic waste management approach by public waste 
management providers with commitments to improve current waste management practice  
 
• Development of program agenda for the City level workshop  
 
1.3 Quick study  
A quick study/baseline report based on inputs and discussions with MCDC and other City 
Development Committees was prepared to review and assess the current waste management 
gaps and challenges at the municipal levels.   
 
The findings of the study will serve to provide basic information for drafting the city level waste 
management strategy with a view to address waste issues in a holistic and integrated manner. 
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1.4 Selection of target audience / participants, venues  
A number of participants including both government and non-governmental organizations 
involved in waste management were invited to the workshop. The workshop comprised a total of 
seventy-three (73) local participants and six (6) international participants. (Refer to Annex (I)). 
 
1.5 Workshop methodology  
 
(i) Policy maker’s presentation (Chief Minister’s speech) 

At the opening ceremony, the Chief Minister Dr. Zaw Myint Maung representing 
Mandalay Regional Government delivered a speech emphasizing that the objective of 
the workshop would be to support a municipal waste management strategy in line with 
the priorities of Mandalay Regional Government. The main points of this speech are as 
follows: 

 
• This workshop is very important for addressing the current mismanagement of 

waste. 
• The new Union Government is tackling urban development as a first matter of 

priority. 
• It is inevitable that people will migrate from their places of residence as job 

opportunities reduce in number, and relocate to places with greater likelihood of 
finding employment.  

• The two job creation centres in Myanmar are largely Yangon and Mandalay. 
• Both of these cities are administrated by their respective mayors. 
• However, as public expenses typically exceed municipal budgets, many issues 

and criticisms often arise. 
• Urban development cannot successfully be pursued without considering the need 

of migrant workers. 
• According to recent data, there are currently 1.5 million migrant workers and this 

number is increasing in Mandalay. 
• At present, responsible city-level administrators are involved in urban planning. 

Yet, waste management plans have been excluded from a number of urban 
planning projects taking place in Mandalay. 

• It is important to also focus on grassroots level activities while supporting the 
operation of major projects. 

• At the same time, principles of coordination and cooperation are frequently 
lacking in projects. 

• Certain actors working in the development field are should be more closely 
supervised and requested to pay tax. 

• Waste products identified in management plans should be analyzed with regard 
to where and how they are treated, as well as whether they could be used to 
produce energy. 

• Accordingly, workshop discussion should examine ways to combine waste 
treatment and water management plans in line with the potential for generating 
electricity and seek to identify solutions on this basis. 

• An intended milestone of the Mandalay Regional Government is to support 
Mandalay to become a modern developed city. 

• A city development master plan survey of Mandalay is currently underway.  It is 
my sincere hope the output of this workshop can contribute towards that plan.  

• Municipal committees should be organized according to established laws and 
regulations. 
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• In closing, it is my wish that this two-day-workshop is a success and that the 
outcomes are in line with the priorities of the Regional Government. 

• I will make a point of circulating the outcomes of the workshop among 
organizations which request such information. 

• Please make a point of openly discussing how migrant workers and displaced 
persons residing in Mandalay can be considered in waste management plans. 
 

DR. Ye Lwin, Mayor’s Message 
 
Excellencies, Distinguished Guests, Ladies and Gentlemen, 

• As Mandalay is situated at the center of Myanmar and accessible both internally as 
well as to neighboring countries, the city has expanding economically based on the 
development of a number of key sectors including tourism. The population of 
Mandalay has also been growing in size because of an influx of migrants who are 
relocating in the city from other areas. Mandalay is now being driven by the two 
main currents of modernization and urbanization. 

 
• MCDC has been working to meet the needs of its 1.5 million people. The 

booming of the city’s economy has been accompanied by an increase in factory 
production together with vehicles used for cargo transportation, resulting in 
lifestyle changes as well as air, water and overall environment pollution. MCDC 
has also observed that Mandalay has been facing considerable challenges with 
the management of solid waste, which is why the city has renewed its focus on 
solid waste management. We are cooperating with international organizations in 
promoting solid waste collection, transportation and disposal. Today’s workshop 
is such example of the city’s cooperation with international organizations. 

 
• Solid, liquid and air pollution issues will be discussed in today workshop and we 

hope the workshop will assist in formulating relevant strategies for supporting 
municipal waste management. It is my hope that participants will actively 
contribute in workshop discussions, providing valuable and useful suggestions so 
that city government departments, social and business organizations, as well as 
environmental advocates can work towards implementing supportive policies. In 
addition, participants are scheduled to visit a landfill site, waste water treatment 
area and recycling area. I hope these site visits will help to support your efforts in 
drafting the respective strategy. 

 
• In addition, it is my wish that the outcomes of the previous Workshop for 

Developing the National Waste Management Strategies in Myanmar, held in Nay 
Pyi Taw on June 13 to 15 will be connected with the outcomes of today workshop 
which then will inform the preparation of action plans. 

 
• I'd like to express my sincere thanks to the responsible persons from UNEP, 

IGES and Kitakyushu who contributed to the organization of today’s workshop as 
well as the Ministry of Natural Resources and Environment, MCDC and 
representatives of social organizations working in association with Mandalay 
Regional Government. 

 

7 

 



• In conclusion, on behalf of Mandalay citizens, I'm very proud that this Workshop 
is being held here because it is beneficial for the city, aligned with our efforts to 
promote a “Clean and Green Mandalay” for the safety and welfare of its 
residents. I'd like to conclude by saying--let's continue to work together to support 
a sustainability, conserving the environment to make Mandalay a Green City. 

 
(ii) Participants’ Presentations  
Presentations by MONREC as well as MCDC highlighted the main issues and challenges 
related to waste management in Mandalay at the national and municipal levels, respectively. In 
addition, international experts from UNEP, IGES and others presented on international 
experiences with regard to waste management as well as the primary objectives associated with 
developing a city level waste management strategy, including developing guidelines, setting 
targets, ensuring policy coherence, and coordinating stakeholder inputs and concerns, among 
others. 
 
(iii) Group Discussions  
Following the presentations, participants were organized into three groups based on their 
experience working with in different waste management fields (namely, solid, liquid and 
industrial waste). Group discussions served as a participatory exercise for examining waste 
issues and challenges and identifying potential interventions for consideration in proposed 
action plans (see Annex I).   
 

(iv) Workshop materials /resources 
• Presentations (please refer to Annex VI) 
• Moderators, facilitators and interpreter assisted in guiding group discussion 

- IGES personnel led the workshop as moderators 
-  3-4 facilitators experienced with waste management assisted the participants  
- One interpreter communicated the workshop proceedings in Myanmar language  

 
(v) Field visit to the waste water treatment site at Mandalay 
Each group consisting of approximately twenty (20) participants chose the following site visits 
according to their interest and the relevant field of expertise.  
 

(1) Solid Waste Group - Thaung Inn Myauk Inn Landfill Site  
A field visit was conducted to Thang Inn Myauk Inn, an engineered landfill and one of the two 
designated dumping stations in Mandalay. The landfill comprises a total are up to 22 acres and 
receives wastes from the southern part of Mandalay. At present, plastic bags collected from the 
dumping site are being recycled into plastic bins (upwards of 40 bins per day).In addition, a 
medical waste incinerator is also situated on site, however; it is not currently well integrated in 
the landfill’s overall waste management system. 
 
(2) Liquid Waste Group- Thin Gazar Creek 
Thin Gazar Creek is currently receiving domestic waste water (grey water) which is treated by a 
series of three (3) aeration processes: at present two (2) of these aeration systems are 
operational while and one (1) remains idle.  
 
(3) Industrial Waste Group- Aung United Industry (Recycling Enterprise), Aung Moe Thu 
(Producer of Recycled Plastic Rope). 
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Aung United Industry is a recycling enterprise which collects raw materials including various 
metals derived from the disassembly of a range of equipment and items collected across 
Myanmar. Recycling affects ambient air quality as a result of low stack emissions which also 
has consequences for laborers’ health, particularly among those working at high temperatures.   
 
Aung Moe Thu industry is producing recycled plastic ropes from the collection of raw materials, 
particularly plastic bags. The washing process has negative impacts on nearby water sources. 

 
1.6 Main challenges identified and lessons learned 
Apart from some minor logistical issues, such as having to accommodate additional participants 
due to the strong interest of local government and NGOs, no significant challenges were 
identified that impeded the delivery of the workshop. 
 
1.7 Discussion proceedings 
The workshop discussions will be used as a preliminary strategy outline which is applicable for 
implementing future city waste management action plans. 
 
1.7.1 Municipal solid waste management group discussion 
Dr. Thwin Kyaw Kyaw (MCDC), U Than Htut (MCDC), Dr Yi Yi Myint Mandalay University 
(Chemistry Dept), Dr. Su Yi Myo (MCDC), Daw Bauk Yar (DISI), Daw Theingi Soe (MCDC), 
Daw Myo Ei Ei Soe Win (MCDC), Daw Thin Thin Aye (GSMI), Dr. Chaw Su Su Hmwe (MTU) , 
Daw Khin Mar Aye (DOE), Daw Khin Thin (Byatmaso Social Association), U Tun Min Latt 
(Yadanapone newspaper), Daw Kyawt Kyawt Swe (Education), as well as Daw Kyal Sin Htun 
(ECD) actively participated in the discussion.  
 
Regarding regulations and policies concerning solid waste management, it was noted that 
although some relevant laws have been published, awareness raising is still needed both in 
government departments and at the community level, including on issues related to weak 
regulatory enforcement and the need for advancing the polluter pays principle. The role of public 
education bodies in drawing attention to the importance of waste laws and regulations was 
emphasized.  
 
On the subject of institutional frameworks dealing with solid waste management, a primary 
issue that was highlighted is the lack of effective cooperation between different administrative 
departments and levels. It was agreed that future interventions should focus on fostering 
collaboration between five key sectors including Education, Government Ministries, Media, 
Institutes/Universities and Communities.  
 
With regard to technology and infrastructure, MCDC works to address basic community 
needs with relevant partners, and the example of MCDC collaborating with Mandalay University 
to introduce organic waste composting systems was discussed. Citing the issue of a 
nonfunctioning medical incinerator in Mandalay as a counterexample, it was explained that 
specific waste technologies require both effective capacity and skilled labor to ensure that they 
can function sustainably over the long term. 
 
In terms of financial mechanisms, insufficient budget for upgrading infrastructure was pointed 
out as a major constraint in funding effective waste technologies. Specific examples, such as 
the tax revenue generated from community members being diverted to other social initiatives, 
and the difficulties involved in collecting waste collection fees to finance large-scale projects, 
was discussed. Another point raised concerned the lack of research grants for R&D on waste 
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options, including those carried out by Chemistry Departments; it was noted that many have 
tested biodegradable plastic, but they do not possess sufficient budgets to carry the findings 
forward. 
 
Ideas on financing the design of waste treatment systems, as well as recycling and resource 
reduction initiatives were exchanged. 
 
On the issue of stakeholder participation, it was widely agreed that currently government 
participation is favored more highly than community level engagement activities. Challenges 
with promoting cooperation nd collaboration between public, private and civil society 
stakeholder was cited as an important concern. Currently, CSOs are also working on issues of 
solid waste management but these activities are primarily concerned with the provision of waste 
services and the awareness promotion on solid waste management.  
Based on these views, the following was proposed as a potential way forward:  
 

• Both CDCs and community-level actors shall be responsible for waste 
segregation  

• CDCs will focus on waste collection whereas communities, working in 
partnership with CDCs and other government sectors, NGOs and CSOs will 
tackle gaps pertaining to regulations  

 
The discussion on guiding principles, focused on three main points:  

• Ensuring proper waste segregation practices and promoting quality municipal 
services 
 

• Encouraging behaviour changes related to 3Rs and appropriate disposal  
 
• Developing a comprehensive and holistic city development plan that emphasizes the 

landfill diversion of solid waste 
 

On the topic of goal setting, it was suggested that goals should be based on short term 
objectives so that MCDC can work on their immediate implementation.  Participants agreed that 
the target goal set over the long term would emphasize Zero Waste and would inform the city’s 
waste management priorities. In the short term, there was consensus that the focus would 
include a 20% reduction in waste generation, 80% target waste reductions in the city’s collection 
system, 60% reduction in terms of transportation of solid waste and 60% reduction in final 
disposal.  
 
Looking at development of actions plan for implementations, three strategies were set up.  
 
Strategy (1): implemented within 1 year from July 2016 July 2017 July, the aim of this strategy 
will be to develop comprehensive and holistic city development plans focusing on minimizing 
solid waste disposals, enhancing rules and regulations and enforcing specific guidelines on 
waste management in collaboration between MCDC, MRG, ECD- MONREC, the private sector 
and  related ministries  
 
Strategy (2), planned to be implemented in five(5) years, will focus on ensuring waste 
segregation practices and quality municipal services by conducting awareness and education 
programs not only targeting institutions but also community level actors to support waste 
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segregation and guide timely collection of waste. MCDC, MOE, Ministries, CSOs and NGOs 
were suggested as the main responsible agencies in this regard. 
 
Strategy (3) seeks to achieve the goals set out by supporting behavioral changes related to 3Rs 
and appropriate disposal of waste. Key proposals on this strategy include the development of 
sustainable action plans, the promoting of source segregation, utilizing organic waste 
composters, supporting waste to energy, bin allocations and recycling activities, among others. 
Private sector, as well as community-level actors and MCDC were suggested as the main 
responsible stakeholders for advancing these initiatives.  
 
1.7.2 Liquid waste management group discussion 
In this group, U Khin Maung Thin (MCDC), U Ye Mon (MCDC),U Zaw Myo Lwin (MCDC), Daw 
Naing Naing Win (MCDC), Dr.Than Htike Soe (Eco Model School), Dr. Zar Ni Mya Hlaing (Dept 
of Public Health), U Min Thein ( ECD, Mandalay), U Than Htut Ko(CBO,Same Yaung So), U 
Soe Tint Aung (MCDC) and others members offered their views, knowledge, idea and 
experiences to the discussion.  
 
On the topic of regulations and policies, a lack of compliance among polluters due to weak 
enforcement of specific wastewater laws was pointed out. Strengthening bylaws and regulations 
by MCDC and ECD, as well as enhancing public awareness were considered the main factors 
to be considered in fostering a cleaner environment. The small scale chlorination treatment of 
hospital wastewater was deliberated upon and discussed as inadequate solution.   
 
Regarding the institutional framework pertaining to liquid waste, it was agreed that MCDC, 
ECD, DISI, MOH, Ministry of Labor, and Industrial Zone committee members comprised the 
responsible bodies for wastewater management in Mandalay. Enhancing cooperation and 
coordination between these bodies was emphasized as the main consideration for future action, 
recognizing human resource constraints of required staff in ECD. 
 
Concerning technology and infrastructure, the need to procure high technology, and to better 
monitor water and wastewater quality were highlighted as currently only aeration is practiced as 
a conventional method of wastewater treatment. 
 
In terms of financial mechanisms, it was established that the budget constraints are primary 
bottleneck in terms of liquid waste management, and that international sources of financing 
should be identified. 
 
Looking at the issue of stakeholder participation, the group assessed the need to improve 
cooperation between union government, local government, ECD, MCDC and the wider public on 
the issue of liquid waste management; challenges in promoting such collaboration from the 
union government and regional government perspectives were discussed. 
 
Discussion on the development of an action plan for wastewater management system 
involved examining the current status of liquid waste treatment in the Mandalay region. 
In this context, the need to address gray and black water across all sources was actively agreed 
upon. To meet this target, three (3) actions were proposed as an initial step:  
 

• Constructing a systematic septic tank network   
• Substituting Johkasou system in certain areas and  
• Constructing a viable sewage treatment plant 
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In this step, MCDC, public and business people were recognized as the main responsible 
persons and the time frame for implementation was set within 5 years.  
 
As a first target, there was consensus that that introduction of septic tanks, operation and 
maintenance of these units would be conducted among households, making use of their own 
budget within a 5 year time frame. 
 
As a second target, treating high, medium and low concentration level industrial wastewater was 
proposed. In order to achieve this target, several actions were proposed: 
 

• Establishing a regular inspection team 
• Monitoring wastewater quality in final discharge points  
• Constructing wastewater treatment plants 
• Collecting wastewater tariffs (according to polluter pay system) 
• Ensuring that all laws, rules, regulations and guidelines are followed 

 
Responsible agencies for implementing this action plan include MCDC, industrial zone 
committees, private sector actors, especially those currently in violation of existing laws, and 
ECD/MONREC were suggested. It was agreed that time frame to implement this action plan 
would be five (5) years. 
 
In addition, domestic wastewater treatment was discussed as a long term consideration which 
would be eventually managed by the construction of two to three (2 -3) sewage treatment 
systems in specific areas of Mandalay (e,g. southern part of the city).  It was suggested that 
ECD and MCDC would work together to regularly monitor discharge points/receiving water 
bodies over the long term.  . 
 
1.7.3 Industrial waste management group discussion 
In this group, U Min Maw (ECD) led the group and all participants, including U Tun Win 
(MCDC), U Min Aung Phyo (MCDC), Mr. Palash Kumar Saha (SINTEF), U HlaTun (Law), 
Dr.Thandar Phone Win (MWF), Daw Htar Htar Oo (MWF), U Myint Htay (Recycling Company) 
and Ma Phyo Phyo Aung (Recycling Company) engaged in discussion. 
 
Regarding regulations/policies, it was noted that relevant policies, laws, rules, regulations and 
guidelines related to environmental conservation were initially developed by ECD. 
Subsequently, MCDC laws, rules, notifications and manuals were prepared and evaluated. It 
was recognized that a main weakness associated with implementing existing laws on industrial 
waste, includes the long lead time associated with the preparation of detailed instructions and 
guidelines for each sector as well as the updating of associated texts and manuals. All 
participants agreed that current laws should be enforced and industries should be expected to 
follow these laws accordingly. 
 
In terms of the present institutional framework, the participants agreed that all relevant private 
and civil society organizations (resource recycling business association, NGOs including MWF 
etc.) should be consulted to increase the effectiveness of industrial waste management. 
 
Concerning technology/infrastructure, participants discussed weaknesses related to the 
existing management of industrial waste including insufficient human resources and gaps in 
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capacities and skills to manage these types of wastes. The potential of engaging with recycling 
industries to promote diversion of waste from final disposal sites was discussed. 
 
On the topic of financial mechanisms, it was noted that MCDC’s current waste management 
funding relies on the Regional Government budget; disparities between income and service 
cost, and absence of polluter pays principle in managing industrial waste were also evaluated. 
 
In terms of stakeholder participation, it was highlighted that currently only MCDC, Industrial 
Zone Management Committees and the Industrial Products Association are involved in 
promoting industrial waste management. 
 
With regard to setting targets for industrial waste management, both a short term (5 years) 
and long term (10 years) time frame were agreed upon. As currently there exists no available 
data on the present state of industrial waste generation, the initial collection of baseline data 
would set the stage for future actions, although 100% management of industrial waste could not 
be agreed upon as a realistic target within 10 years. Instead, recycling of industrial waste was 
considered as a potential target. 
In terms of stakeholders and their concerns, the identification of the main concerned 
stakeholders involved in industrial waste management in relation to defined waste targets was 
discussed. 
 
Concerning the development of action plans, participants focused on evaluating how actions 
should be carried out respective to their targets and how to ensure practices were systematized 
effectively. 
 
1.8 Outcome  
The workshop provided an effective forum for engagement between city level officials, affording 
the opportunity for knowledge sharing on current waste management practices in Mandalay and 
discussion on future collaboration on designing and implementing the municipal waste 
management strategy with associated targets and action plans.  
 
1.9 Potential future improvement 

• Condensing workshop materials, including presentation documents for participants’ 
ease of reference 

• Further incorporating gaseous emissions data (as it becomes available) into the 
workshop discussion  

• Disseminating workshop evaluation surveys with a view to better understand 
participants' perception of the workshop 

• Circulating a communique document on key priorities and outcomes of the workshop 
among participants that will be finalized during the event 

• Organizing a working group comprised of members from ECD/MONREC and City 
Development Committees and following up to advance the development of the city 
level  strategy, in line with the objectives of the workshop 
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2. Report on the substantial outcomes from the city level workshop leading to the 
development of the strategy 
 
2.1 First Workshop on the Development of Municipal Waste Management Strategy, 
Mandalay 
The following report was prepared based on discussion proceedings and outcomes of the 
workshop as well as relevant information from the quick study survey conducted with Mandalay 
City Development Committee.  
 
2.1.1 WASTE MANAGEMENT- WHERE ARE WE NOW 
Overview 
The existing waste management system in Mandalay 
Population in Mandalay is about 1.6 million. Current per capita waste generation in 2016 is 0.64 
kg/ day and waste generation rate is 896 tons per day. Waste collection methods currently 
being practiced are listed as follows: 
 
(i) Solid waste  

• Door-to-door waste collection  
• Bell Ringing/Block Collection among households  
• Collecting waste from curb side bins  
• Road sweeping 

  
(ii) Domestic waste water  

Residential and commercial wastewater generation is estimated at 15,000 m3 / year which is 
directly disposed in waterways (eg. Thingazar creek, Shwe Ta Chaung creek, Ngwe Ta 
Chaung creek etc). Currently, there is no treatment for sewage and industrial wastewater. 
Gray water is treated only through aeration process. 
 

(iii) Industrial waste  
Currently 1,500 different industries are operating in the three industrial zones. Among these, 
approximately one hundred (100) different industries generate solid wastes approximating 
1,500 -2,000 m3/day. Presently there is no segregation prior to the collection and 
management of industrial waste. In addition, presently no data that can be used to assess 
the quality industrial waste water was available. Hospital wastewater is treated with small 
scale chlorination treatment. 

 
(iv) Recycling actions 

These actions currently practiced in Mandalay are listed as follows:   
• Paper recycling 
• Plastic recycling 
• Iron/Zinc/Metal (Copper & Bronze) recycling 
• Lead recycling 
• Reusable plastic market 
• Metal export market 

 
2.1.2 Existing policy and regulations 

• MCDC Laws and Regulations (January 12, 2015) 
• MCDC Rules (2015) 
• Solid Waste Management by-law / Regulation (MCDC), 2015 
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• MCDC Environmental Conservation and Cleansing bylaws/Regulation May 14, 
2015 

 
2.1.3 Existing infrastructure for solid waste management  
Existing solid waste management infrastructure in Mandalay is antiquated and inefficient, such 
that facilities including final disposal sites need to be upgraded. Although waste minimization 
and recycling efforts can be identified at the community level, the percentage remains quite 
low. Industrial waste is currently disposed together with household waste; incineration of 
medical waste is practiced but additional technical support is still required.  
 

2.1.4 Highlighted waste management challenges are listed as follows: 
• Insufficient budget for upgrading waste management infrastructure  
• Weak implementation and enforcement of existing laws and regulations 
• Need for updating manuals, detailed instructions and guidelines on waste 

management 
•  Poor institutional cooperation  
•  Low public awareness about good practices with regard to solid waste 

management  
• Lack of proper vehicles for waste collection, Outdated waste management 

technology, including at landfill sites  
• Lack of skilled labour for waste management particularly in industrial waste 
• No segregation and pretreatment for of industrial waste 
•  No polluter pays principle enforced among industries 
•  Low revenues and high expenditures associated with the collection and 

management of industrial waste 
• Absence of public private partnerships for industrial waste management 
• Low levels of public acceptance for waste management technology and 

approaches (incinerator, waste to energy plant, composting, etc.)  
• Low levels of support from Local and Regional Administrative bodies   
• Behavioral challenges associated with encouraging good health and safety 

practices among workers  
• Poor mobilization of informal waste workers  

 
2.2.INTRODUCTION TO THE STRATEGY 
Based on the discussion, the main responsible for the developing strategy are  

• Mandalay City Development Committee (MCDC) 
• Ministry of Natural Resources and Environmental Conservation (MONREC) 
• Environmental Conservation Department  
• NGOs and INGOs  
• Private sector actors  
• Research institutes and universities  
• Ministry of Education  
• Media  
• Community members 
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2.3 STRATEGY DEVELOPMENT – THE PROCESS 
2.3.1 Identification of critical stakeholders 
The following government departments and organizations in Mandalay were selected as the 
primary stakeholders for city-level strategy development based on their roles and 
responsibilities associated with waste management.  
Direct involved stakeholders such as MCDC, ECD (Mandalay), Industrial Zones Management 
Committee, and recycling associations were identified as those responsible for undertaking a 
leading role in the process.  These stakeholders include: 
 

• Environmental Conservation Department (Mandalay), Ministry of Natural 
Resources and Environmental Conservation (MONREC) 

•  Mandalay City Development Committee ( MCDC) 
•  Directorate of Industrial Supervision and Inspection (DISI , Mandalay) 
•  Industrial Zone Management Committees 
•  Labour Organization (Mandalay) 
• Union of Myanmar Federation of Chambers of Commerce and Industry (UMFCCI, 

MDY) 
• Ministry of Education, including Institutes and Universities  
• Public (Community members ) 
• Private sector 
• Other relevant government organizations  
• Recycling associations 
• INGOs & NGOs (including those focused on gender issues) 
• Civil society institutions (CSO) and community based organisations (CBO)  
• Media  

 
Waste Management Committee 

• MCDC 
• Private waste recycling units  

 
2.3.2 Development process  

Each group contributed inputs with regard to the future development of waste 
management in Mandalay, listed as follows: 
• Initiating an education and awareness program on the importance of waste 

segregation involving school children  
• Promoting recycling actions at landfill site (e.g. Collection of plastic wastes at the 

land fill sites to be repurposed as garbage bins ) 
• Developing a sanitary landfill  
• Implementing domestic wastewater treatment  
• Implementing industrial wastewater treatment (central wastewater treatment 

project) 
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2.4 Setting city goals, objectives and targets 
Targets / Goals for solid waste - 
 
2.4.1 Goals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2.1 Basic modeling of zero waste expectation 
 
Workshop discussion highlighted the four main steps of waste management include waste 
generation, collection, transportation, and final disposal.  
 
Table 2.1 Goals of solid waste management system for short and long term 

Goals  Short term  (2016-2020)  Long Term  

Waste 
Generation 

20% of Solid waste Zero waste 

Collection 80% SW 100 % 

Transportation 60% 100% 

Final Disposal 60% 100% 

 
The main long term objective associated with the development of solid waste management 
system is to reach zero waste at Mandalay’s final disposal site.  
 
Regarding waste generation, a 20% reduction target for solid waste for the short term period 
and zero waste generation over the long term period was identified. 
  
In terms of the collection system, it was agreed that a target of 80% of solid waste would be 
collected within 2016 to 2020 as a short term plan. Over the long term, participants agreed 
100% of the waste from all the residential areas would be collected. 
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Concerning the transportation process, workshop discussion identified that waste collection 
vehicles are need to be upgraded and that transportation systems are also needed to be 
improved. 
 
Accordingly, waste transportation will focus on collecting 60% of generated waste over the short 
term and 100% over the long term period. 
 
Lastly, it was recognized that the city’s final disposal site must be considerably improved. 
Workshop discussion identified that a landfill development project is planned for the near future 
which will also include promoting recycling activities at final disposal sites.  
 
In this respect, 60% of the waste from the final disposal site would seek to be addressed over 
the short term period with 100% of the total waste managed over the long term period. 
 

 
Figure 2.2 The propose project area of treatment plant (domestic wastewater) 
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Figure 2.3 The propose project area of treatment plant (Industrial waste) 
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Annex (I) 
 

Table 1. The list of local participants attended 1st City Workshop for Developing City Strategies in Myanmar (Mandalay) 

No Name Position Organization/ 
Department Contact no./email address 

1 U Shwe Win Com; Member MCDC 92015032 

2 U Tin Mg Aye Com; Member MCDC 92050412 

3 U YE Mon EC-5 MCDC 943011219 

4 U Zaw Myo Lwin com 3 MCDC 92062238 

5 U Tun Win Head of Dept MCDC 92009835 

6 U Myo Aung Head of Dept MCDC 92003808 

7 Dr Su Yi Myo Medical officer Learning Dept MCDC 92014599 

8 U Hla Myo DD MCDC 9797497976 

9 Daw Naing Naing Win DD (finance) MCDC 95343008 

10 U Khin Aung Head of Dept MCDC 92009552 

11 U Soe Tint Aung Assistance Director MCDC 92000314 

12 U Than Htut Assistance Director MCDC 943160683 

13 U Tin Kyi Com. Member MCDC 92001061 

14 U Han Soe Com. Member MCDC 92001064 

15 U Zaw Win Head of Dept MCDC 92019689 

16 Daw Myo Ei Ei Soe Win SAE MCDC 92062430 
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17 U Htay Win EE MCDC 92027691 

18 U Nyut Mg   MCDC 924804 

19 Daw Khin Mar Aye staff officer DOE 979225530 

20 U Ko Ko Aye   ECD 95164015 

21 Daw Khin Thein Assistance Director (nursing) Byatmaso Social 
Association 

943014436 

22 Dr Than Htike Soe Principle BEHS.26(Eco 
Model School) Mdy 

991015730 

23 Dr Tandar Phone Win secretary Myanmar Women 
Federation 

9976064721 

24 U Hla Htun Deputy Divisional Law Officer Regional Law Office 254171341 

25 Dr Zar Ni Mya Hlaing As Dept of Public 
Health 

09 788122235 

26 U Win Zaw Naing Director GAD 09 2000203 

27 Daw Htar Htar Oo Team leader of Env; Activities Myanmar Women 
Federation 

92005810 

28 U Aung Ko Ko Htun manager Public Hospital 09 43058710 

29 Daw Thaingi Soe Assistance Director Industrial Inspection 
and Supervision 
Dept 

9402695525 

30 Daw Bauk Yar Deputy Director DISI ( Ministry of 
Industry) 

9400477376 

31 Dr Ni Lwin Aye Associate prof Technological 
University Mdy 

943021444 

32 Dr Chaw Su Su Hmwe Associate prof Technological 
University Mdy 

9402591904 

33 Dr Win Mg Mg   public Hospital 92012817 
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34 Dr Yi Yi Myint Prof Mandalay University 
(Chemistry Dept) 

943062273 

35 U Min Thein Deputy Director Mandalay CDE 9971114080 

36 Dr Myint Thein Rector TU (MDY) 92001498 

37 U Tun Min Latt MDY Yadanapone 
newspaper 

9977862600 

38 U Myint Htay Member Resource Recycling 
Business 
Association (Zone2) 

9796800600 

39 U Myat Min Kha MDY Moe Ma Kha Paper 92020247 

40 Dr Nyo Nyo Prof Geography 
Department 

943144109 

41 Daw Myaing Myaing Aye   MCDC 92040103 

42 Min Htet Nyein Chan Team Leader Green Activities 
(Same Yaung So) 

92002135 

43 U Than Htut Ko Team Leader Green Activities 
(Same Yaung So) 

943182162 

44 Daw Phyo Phyo Aung Director Aung United Family 
Recycling Co.ltd 

09 794444443 

45 U Hla Win Charman Resource Recycling 
Business 
Association 

92025338 

46 Kyal Sin Htun D.S.O  ECD 09-2054148/ 
kyalsinhtun1992@gmail.com  

47 Dr Kyaw Kyaw Swe Deputy Director LBVD dr.kyawkyawser@gmail.com 

48 Dr. Phyo Naing Zay Consultant E-guard 09 5065232/ 
phyo.mc@gmail.com  

49 Daw Naw Thet Htar Win Secretary YMCA 67431320 

50 U Min Maw Director ECD ( NpT) 067 431320 
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51 Daw Thet Su Aung Journalist Mandalau Anlin 9796117944 

52 Ko Kyaw Swar Journalist Yadanapone 
newspaper 

9797150048 

53 U Nyan Aung Journalist Industirial Zone 9797009100 

54 U Khin Mg Thin Assistance Director MCDC (water 
supply and 
sanitation) 

991004768 

55 Daw Shwe War Lwin Journalist Tachiliek 9402764335 

56 Ko Mg Mg Oo leader Sein Yaung So 
Activities 

92024423 

57 U Ye Win Naing The Voice   940268730 

58 Satt Maw   RMA 9480088847 

59 Dr Phyo Zaw Aung AGM Mandalar Hospital 9975243749 

60 Daw Thinn Thinn Aye Zone Coordinator GSMI 9793108419 

61 Daw Mel Tint Freelance Repoter   92131699 

62 U Kyaw Saung Officer Agriculture 991043350 

63 Dr Ohnmar May Tin Hlaing Environmental consultant EQM ohnmarmay@gmail.com 

64 Daw Thiri Tin Htut Associate Environmental 
Consultant 

EQM thiritinhtut@gmail.com 

65 Daw Phyoe Thet Khaing Associate Environmental 
Consultant 

EQM jujuenge@gmail.com 

66 U Khin Zaw Win Associate Environmental 
Consultant 

EQM khinzawwinglobe@gmail.com 

67 U Thiha Kyaw     9.79112333 

68 Dr Hla Min Member Green all 261313 
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69 Dr Thwin Kyaw Kyaw committee member Mandalay city 
development 
committee 

92051061 

70 Daw Nu Nu Lwin S.T Education 9444032204 

71 Daw Kyawt Kyawt Swe S.T Education 798654430 

72 Ms Khin Su Myat Aung Interpreter Freelance 9402673830 

73 Mr Min Aung Phyoe S.O MCDC 991037885 

 
Table 2. The list of local participants attended 1st City Workshop for Developing City Strategies in Myanmar (Mandalay) 

No  Name Position Organization/ 
Department Contact no./email address 

1 
Dr. Mushtaq 
Ahmed Memon Programme officer UNEP MUSHTAQ.MEMra@UNEP.org 

2 
Dr D.G.J. 
Premakumara Senior researcher IGES premakumara@iges.or.jp 

3 
Matthew 
Hengesbugh Policy researcher IGES hengesbugh@iges.or.gp 

4 Chuzo Nishizaki IGES Fellow IGES chuzosan@ges.or.jp 

5 Yuko Tsuda Senior staff City of Kitakyushu yuuko-tsuda01@city kitakyushu.lg.jp 

6 
Palash Saha 
Kumar Researcher SINTEF palash.saha@sintef.com 
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Annex (II) 
Final program 
  
First City Workshop for Developing the City Waste Management Strategies in Mandalay 
Mandalay City Development Committee ( MCDC) 
Ministries of Natural Resources and Environmental Conservations/ Environmental 
Conservation Department  
UNEP  
IGES Team 
Participants from different ministries /City Development Committees/Institutes and NGOs  
Environmental Quality Management Co. Ltd Team members  
 
Target: First approach of holistic waste management system in Myanmar (City Level) 
Date:    16-17, June, 2016 
Venue:   Mandalay Hill Resort (Mandalay) 
 
Objectives 
The first national/ city workshops for developing national/ city waste management strategies in 
Myanmar aims: 
 

• To assess the extent and effectiveness of Myanmar’s present waste management 
system, identifying constraints and areas for improvement at the national and city levels 
with a view to achieve an enhanced level of performance; 

• To guide the formulation of draft national/ city level waste management strategies and 
action plans that addresses waste issues in a holistic and integrated manner, including 
by establishing a supportive institutional framework, proposing appropriate policy 
interventions, and addressing the awareness and training needs of the various 
stakeholders involved;   

• To establish the necessary monitoring and feedback mechanisms for periodically 
reviewing the strategy and action plan and submitting the final version for approval by 
the responsible authorities. 

 
Programme for the city workshop in Mandalay, 16-17 June 2016 
In the workshop, it has been discussed about the issue on current situation of waste issue in 
Mandalay. Besides, it has been focused on group discussion and it was divided into three 
group, which are discussion group for solid waste, discussion group for liquid and discussion 
group for industrial wastes in Mandalay from different sectors.  
 
Day 1, 16 June 2016 
Section (1) Opening Ceremony 
08:00-08:25-  Registration 
 
08:30-08:40-  Welcome message from Dr. Zaw Myint Maung, Chief Minister of Mandalay 

Region 
 
08:40-08:55- Welcome message from U Hla Maung Thein, Acting Director General, 

Environmental Conservation Department, Ministries of Natural Resources and 
Environmental Conservation 
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08:55-09:00- Welcome message from UNEP/IETC by Dr. Mushtaq Ahmed Memon, 
Programme Officer, International Environmental Technology Centre, United 
Nations Environmental Programme 

 
09:00-09:55-  Tea Brake and Photos Sections  
 
Session 2: Discussions on Current Situation and Identification of Gaps 
09:55-10:35 - Overview of Environmental Governance in Myanmar by  

U Hla Maung Thein, Acting Director General, Environmental Conservation 
Department, Ministries of Natural Resources and Environmental Conservation 
 

10:35-10:55- Introduction of the Holistic Waste Management by UNEP/IETC by Dr. Mushtaq 
Ahmed Memon, Programme Officer, International Environmental Technology 
Centre, United Nations Environmental Programme 

 
10:55-11:25- Overview of Solid Waste Management in Mandalay City by  

U Than Hutt, Assistance Director, Cleansing Department, Mandalay City 
Development Committee (MCDC) 
 

11:25-12:00-  Assessment of solid waste issue, water pollution and air pollution in Mandalay 
Region, by U Min Thein Deputy Director, Environmental Conservation 
Department, Ministries of Natural Resources and Environmental Conservation 

 
12:00-12:15- Assessment of current waste management systems and Gaps therein by 

UNEP/IETC by Dr. Mushtaq Ahmed Memon, Programme Officer, International 
Environmental Technology Centre, United Nations Environmental Programme 

 
12:15-12:30- What is the main topic for the group discussion by Mr. Matthew Hengesbugh, 

Policy Researcher, IGES 
 
12:30-13:30- Lunch Break  
 
13:30-15:40- Site Visit for three different groups  
 Thaung Inn Myauk Inn Landfill Site by Solid Waste Group 
 Water Treatment Plant by Liquid Waste Group 
 Recycling Business by Industrial Waste Group  
 
15:40-16:00- Tea Break  
 
16:00-17:20- Group Discussions on mission statement, vision statement, and guiding principles 

for respective groups. 
 
17:20-18:00- Group Presentations and closed workshop  
 17:20-17:30- Group Presentation from Solid Waste Management Representative 

Person, Daw Yi Yi Myint, Prof, Chemistry Department, Mandalay University  
 17:30-17:45- Group Presentation from Liquid Waste Management, 

Representative Person, U Khin Maung Thin, Assistant Director, Water Supply 
and Sanitation, MCDC 
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 17:45-18:00- Group Presentation from Industrial Waste Management, 
Representative Person, Daw Phyo Phyo Aung, Director, Aung United Family 
Recycling Co.ltd.  

 
Day (2) 17Tue June 2016 
Session 3: Development of Draft National Strategy  
 
08:00-08:30 - Registration time. 
 
08:30-08:45- Reflection of the Day (1) and present of final list of key gaps by Mr. Matthew 

Hengesbugh, Policy Researcher, IGES 
 
08:45-10:15- Experience of waste management in Kitakyushu city and potential technical 

cooperation with MCDC, by Mr.Yuji Aoyagi, Executive Director, International 
Environmental Strategies Department, Environment Bureau, City of Kitakyushu.  

 
10:15:10:35- Master Plan for Hazardous Wastes in Myanmar, Mr Palash Saha Kumar, 

Researcher, Foundation for Scientific and Industrial Research, Norway (SINTEF) 
 
10:35-11:00- Refreshment Tea Break  
 
11:05-11:15- Issue on mission statement, vision statement, and guiding principles by Mr. 

Matthew Hengesbugh, Policy Researcher, IGES 
 
11:15-11:30- The issue of explanation on how to make target setting by Dr. Mushtaq Ahmed 

Memon, Programme Officer, International Environmental Technology Centre, 
United Nations Environmental Programme 

 
11:30-12:35- Group Discussion by three different groups.  
  Mission Statement  
 Vision Statement  
 Guiding Principles  
 
12:35-12:40- Group Presentation by Industrial Waste Management Group’s Representative 

Miss Phyo Phyo Aung, Director, Aung United Family Recycling Co.ltd.  
 
12:40-12:45- Group Presentation by Liquid Waste Management group’s representative U Khin 

Maung Thin, Assistant Director, Water Supply and Sanitation, MCDC 
 
12:45-12:55- Group Presentation by Solid Waste Management group’s representative Daw 

Theigi Soe, Assistant Director, (DISI), Mandalay 
 
12:55- 14:00- Lunch Break  
 
14:00 – 14:10- Waste Management System in Mandalay, by Dr. Thwin Kyaw Kyaw, Committee 

Member, Mandalay City Development Committee (MDCD) 
 
14:10- 14:20- Mandalay Vision, Mission Statement, by U Than Hutt, Assistance Director, 

Cleansing Department, Mandalay City Development Committee (MCDC) 
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14:20-14:30- Integrated Solid Waste Management Stakeholder’s Concern by Dr. Mushtaq 
Ahmed Memon, Programme Officer, International Environmental Technology 
Centre, United Nations Environmental Programme 

 
14:30-15:30- Group Discussion 
 
15:30-15:45- Solid Waste Management in Mandalay by Dr. Thwin Kyaw Kyaw, Committee 

Member, Mandalay City Development Committee (MDCD) 
 
15:45-16:00- Group Presentations  
 
16:00-16:15- Explain what should be included in actions plan Dr. Mushtaq Ahmed Memon, 

Programme Officer, International Environmental Technology Centre, United 
Nations Environmental Programme 

 
16:15-16:30- Refreshment (Tea Break) 
 
16:30-17:00- Group Presentation by representative  

Group Presentation from Industrial Waste Management, Representative Person, 
Daw Phyo Phyo Aung, Director, Aung United Family Recycling Co.ltd.  
Group Presentation from Liquid Waste Management, Representative Person, U 
Khin Maung Thin, Assistant Director, Water Supply and Sanitation, MCDC 
Group Presentation from Solid Waste Management Representative Person, Dr. 
Su Ye Myo, Medical Officer Learning Department, Mandalay City Development 
Committee (MCDC) 

28 

 



Annex (III) 
ACTION PLAN 

Based on the above, the following actions plan at the city level can be considered  
 

Table 3. Action Plan for solid waste management 
Key 
Strategies 

Targets to be 
achieved (more 
measurable) 

Key Actions (More Practical) Responsible 
Agencies or persons 

Expected 
Budgets 

Time frame 

Strategy (1) To develop a 
comprehensive and 
holistic city 
development plan that 
minimizes solid waste 
disposal 

Enhance Rules and Regulations 
and specific guidelines for waste 
management 

MCDC, MRG, ECD- 
MONREC, Private 
Sectors and all related 
ministries 

 2016 July – 2017 
July 

Strategy (2) To ensure waste 
segregation practices 
in line quality municipal 
services 

• Awareness and 
education programs  not 
only for the institutions 
but also at the 
community level 

• Separate  and timely  
Collection 

MCDC, MOE, 
Ministries, CSOs and 
NGOs 
 

 July 2016- July 
2021 
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Strategy (3) To enhance public 
behavioral changes 
related to 3Rs and 
appropriate disposal 

• Source Segregation 
• Organic Waste 

Composting 
• Waste to Energy 
• Bins allocations 
• Recycling Practices 

Private Sectors 
Community 
MCDC 

 July 2016 – July 
2021 

 
Table 4. Action plan of domestic and industrial wastewater 

Strategies 
Action Plan Target/ Performance 

indicators Responsible Agencies Budget Timeframe Actions Detailed 
Activities 

Domestic 
wastewater 

Segregati
on 

Gray and 
Black water 
segregation 

• To reduce 50% (short term) 
• To collect tariff (long term) 

• Public 
• MCDC 
• Water and sanitation 

department 
• Cleansing department 
• Road and bridge 

department 
• Motor vehicle 

workshop and 
transportation 
department, 

• Small and medium 
scale business owner 

 

2017 – 
2022 (short 
term) 
 
2022 – 
2030 (long 
term) 

Industrial 
wastewater 

High, 
medium 
and low 
concentratio
n level 
wastewater 
 

• To construct preliminary 
wastewater treatment system 
based on type of industry 

• To construct central 
wastewater treatment system. 

• To collect wastewater tariff 
• To educate all industrial owner 

• Industrial owner 
• ECD 
• MCDC 
• Industrial Zone 

committee 
• NGOs, INGOs and 

CBOs 

 2017 – 
2030 
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to follow existing laws and 
regulations 

• To reduce specified BOD level 
(after treated wastewater) 

• Other donors (eg, 
JICA, KOICA and 
ADB) 

 

Domestic 
wastewater 

Treatmen
t 

To 
construct 
wastewater 
treatment 
plant 

• Activated sludge process 
(figure 1) 

• MCDC 
• Water and sanitation 

department 
• Cleansing department 

  

Industrial 
wastewater 

• Up flow Anaerobic sludge 
Blanket and 
activated sludge system 

• Effluent BOD (after treatment) 
≤ 20 mg/l 
(figure 2) 

• MCDC 
• Water and sanitation 

department 
• Cleansing 

department, 
• Private partner who 

gets permit (BOT 
system) 

USD$ 
(12) 
million 

 

 
 

Table 5. Action plan for Industrial waste 
Action Responsibility Budget Time-frame 

(i) Generation of Industrial waste 
Data collection shall be established  
(Regular data update) 

Waste generators, Governmental 
Departments, Industrial Zone 
Management Committees,   
MCDC, General Affairs, DISI, 
Recycling factories 
 

X $ 2016- 2020 

Regulation update e.g, PPP, Guidelines 

Promote Cleaner production process e.g. using cleaner energy 
such as Electricity  and gas instead of  
coals, woods, Bio mass , Introducing new Technology, New 
Technology update Mass Production eg, Ash Filter 

Recyclable packaging system 
Pre-treatment of waste 
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Educational and Awareness raising on  waste management 
strategy 

To promote Good Manufacturing Practised  products 
Data collection shall be established  
(Regular data update) 

Waste generators, Governmental 
Departments, Industrial Zone 
Management Committees,   
MCDC, General Affairs, DISI, 
Recycling factories 
 

X $ 2020-2030 

Regulation update e.g, PPP, Guidelines 

Promote Cleaner production process Eg.using cleaner energy 
such as Electricity  and gas instead of  
coals, woods, Bio mass , Introducing new Technology, New 
Technology update Mass Production eg, Ash Filter 

Recyclable packaging system 

Pre-treatment of waste 

Educational and Awareness raising on waste  
management strategy 

To promote Good Manufacturing Practised products 

 
Action Responsibility Budget Time-frame 

(ii) Segregation of Industrial waste 
Establishing rules and regulations and ensuring enforcement Waste generators, 

Regulators 
 
 
 

X $ 2016-2020 
Guidelines 
Educating about the benefits of segregation to encourage 
action 
Training l waste workers to operate according to guidelines 
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Promoting incentives and penalties  
Establishing rules and regulation and enforcement 

Waste generators, 
Regulators, 
Private sector, 
International cooperation 
 

X $ 2020-2030 
Guidelines 
Educating about the benefits of segregation to encourage 
action 
Training waste workers to operate according to guidelines 
Promoting incentives and penalties 
 
Action Responsibility Budget Time-frame 

(iii) Collection/Transportation of Industrial waste 
Establishing temporary waste storage sites 

Service provider, 
Government + private sector 
 

X $ 2016-2020 
Promoting and efficient logistical coordination 

Utilizing improved waste collection vehicles 

Establishing temporary waste storage sites 
Service provider, 
Government + private sector 
 

X $ 2020-2030 Promoting and efficient logistical coordination 

Utilizing improved waste collection vehicles Garbage Truck 
 
Action Responsibility Budget Time-frame 

(iv) Recycling/ Treatment of Industrial waste 
Providing incentives (e.g reducing tax) Waste generator, 

Recycling facilities 
 

X $ 2016-2020 Promoting new recycling technology 

Providing incentives (e.g reducing tax) 
Waste generator, 
Recycling facilities 
 

X $ 2020-2030 Promoting new recycling technology 
Establishing a long term recycling zone 
 
 
Action Responsibility Time- Budget 
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frame 
(v) Final Disposal of Industrial waste 

Constructing a sanitary landfill 
Service provider, 
Government X $ 2016-2020 

Procuring incineration technology  (Waste to energy) 
 Service provider, 

Government X $ 2016-2020 
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Annex (IV) 
 

Group Photos 

  

Chief Minister’s speech UNEP Presentation  

 

 

DDG ( ECD) presentation Participants 

  
Group discussions Group presentation 
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Annex (V) 
 

Presentation Materials (attached) (Will be followed accordingly) 
 

  
Site visits IGES and ECD wrap up conclusion 
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Overview on Environmental Governance 
in Myanmar

Hla Maung Thein
Acting Director General

Environmental Conservation Department
MONREC

16-6-2016

The first Workshop on 
National/City level Waste Management Strategy 

Mandalay
Outlines
• Policy Goal
• Mainstreaming
• Way Forward 

Sustainable Development & Environment 

Sustainable 
Development 

Economic  

Social Environment 
Environment

Social Economic

 To ensure environmentally sound development in 
all of relevant sectors  

 

To mainstream environment consideration into 
National/State& Region/Sector Development 
Policy and Development Planning  
 

Overall Goals  



Environmental Policy 1994 
 To harmony and balance between these through the 
integration of environmental considerations into the 
development process to enhance the quality of the life of 
all its citizens. 
It is the responsibility of the State and every citizen to 
preserve its natural resources in the interest of present 
and future generation.  
Environmental protection should always be the 
primary objective in seeking development."  

 

Enabling policy guidance  
Environmental sustainability is recognized in the 
National Constitution and in the National 
Comprehensive Development Planning as a key 
prerequisite for sustainable economic development.  
Given the current stage of the country's political and 
policy development, a comprehensive environmental 
related strategic framework are needed to devlope 
to integrate environment into National/State& Region/Sector 
Development Policy and Development Planning.  
 
 
 

Environmental Governance in the past  
Institution 

NCEA (1990) 
Environmental Conservation 
Committee (2004) 

Policy 
• Environmental Policy (1994) 
• Agenda 21  
• NSDS (2009) 

Institutions for Environmental  Governance
National Environment Conservation and Climate 

Change Committee led by Vice President 

Policy, Law and Standards 
Working Committee

Climate Change Mitigation and 
Adaptation Working Committee

Land use and Culture /Heritage 
Working Committee

Urban and Industries Working 
Committee

Environmental Education Working 
Committee

Green Economy Development 
working Committee

Regions/States 
Environment 
and Climate 

Change  
Supervision 
Committee



Environmental Conservation Department

Environmental 
Conservation 
Department 

 

Adminis
tration 

 

Planning, 
Int. 

Relation, 
Res. and 

Train. 
 

Pollution 
Control 

 

Natural 
Resources 

& EIA 
 

 State & 
Region 

(14) 
  

Policy & Laws and Rules  
Constitution (2008)
Environmental Conservation Law (2012)
Environmental Conservation Rules (2014)
Environmental Quality Guidelines (2015)
EIA Procedures (2015)
MIC Law & Rules & Notification (2013)
SEZ law (2014)
Relevant Sectoral Laws and Rules
NAPA (2012)
INDC (2015)

Environmental Conservation Law (2012) 
Objectives 
• to implement the Myanmar National 

Environmental Policy; 
• to lay down the basic principles and give guidance 

for systematic integration of the matters of 
environmental conservation in the sustainable 
development process; 

• to emerge a healthy and clean environment and 
to conserve natural and cultural heritage for the 
benefit of present and future generations; 

• to reclaim ecosystems which are starting to 
degenerate and disappear; 

 

Environmental Conservation Law (2012) 
Objectives 

to manage and implement for decrease and loss of 
natural resources and for enabling  the sustainable use 
beneficially;  
to implement for promoting public awareness and 
cooperation in educational programmes; 
to promote international, regional and bilateral 
cooperation; 
to cooperate with Government departments, 
organizations,INGO, NGO and individuals. 



Four key strategic approaches for the 
Environmental Safeguards (NCDP) 

Managing the environment and natural resources, 
such as land, forests, water and coastal ecosystems in a 
sustainable manner,  
Promoting sustainable and transparent 
investments in oil and gas production, mineral 
extraction, hydro-power, infrastructure and agriculture 
in ways that sustain the resource base and benefit the 
local and national population as a whole;  
Reducing environmental health risks from air and 
water pollution with improved access to energy, water 
and sanitation;  
Reducing vulnerability to climate change related 
disasters and impacts  

Mainstreaming:  

To 
protect 

our 
National

s’ 
Interests 

To 
safeguar

d our 
Nation’s 
Dignity 

To protect 
National 
Sovereig

nty 

II t tIIIIIIIIInnnnnnnnnnnnttttttteteteeeeeeeeeerrrrrrrereeeeeeeeeesssssssssstststttttttssssssssssssI t tTo 
protect 
Natural 
Environ

ment 

ggggggggggggnnnnngggggg:::nnnnngggggg:::  gggggggggggggggggggggggggg
Political willingness ggggggggggggggg
Public awareness 

ECD Law/ Rules ///
MIC guidelines  gggggggggg
FDI Law/Rules/Notification 
Tools : EIA & SIA & EQGs 

Enabling 
conditions   

Integrated Approaches: Developing 
Policy and Strategic Framework  

Environme
nt Policy & 

Strategy 
Framework  

NGOs, 
CBOs,
People

Academi
es, 

Research
ers

MOECAF 
& Cross 

Ministries

Parlia
ments

UN
Agencie

s, Int. 
Orgs

Environment 
in National/

Sub National/
Sectors 

Development 
Policy and 
Planning

Environmental 
SustainabilitySDGs (2030)

1994 
Environ
mental 
Policy 

1997 
Agenda 
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2009 
NSDS 

2012
ECL, 

2014 ECR 
and MIC 

and 
Sectors’ 

Law 
&Rules  

2015 EIA 
procedu

re & 
EQGs  

2015- 
NCDP 

 

Key  Policy Instruments  



Key priority areas of 
Environmental Policy Framework 

Environm
ental 
Issues 

Natural 
Resources 

Industriali
zation 

Urbanizati
on 

Climate 
Change  

Invest
ments 

Waste 

National  Environmental Policy and 
Strategy Framework  (Draft) 

Vision: Economic development, social 
inclusion and environmental conservation 

come together in a new paradigm for 
sustainable development 

 Mission: Committed to leading integration of 
Environmental perspectives into socio-economic 
policies, laws, regulations, plans, across sectors 

Policy Goals: To contribute to the SD of Myanmar 
through improved environmental Governance 

Objectives: To integrate environmental perspectives  into all 
relevant sectorial policy through the implementation of a 

mainstreaming mechanism  

National Environmental Policy and Strategic 
framework & Master Plan

Fores
t

Biodiv
ersity

vv wate
r

Envir
oQual

ity

Lan
d Marin

e

Agri
c

i Indu,& 
Trans

Touris
m

Cul
ture

Extra
ctive 

Indust
ries

Urban/
Infrast
ructure

En
erg
y

National GE Policy 
Strategic Framework

National Climate 
Change Policy  & 

Strategy

Green Economy 
Green Growth 

Action Plan 

E i

Action Plan for 
National Climate 

Change  Adaptation 
and Mitigation  

National Waste 
Management 

Strategic Policy  
Framework 

Waste 
Management 
Action Plan 

THealth

- Environmental   
   Policy
- Agenda 21
- NSDS
- Environmental Law
- Environmental Rule
-Sectoral policy and   
Laws

National 
Environme
ntal Policy

LLaaawsLaa
NEC and  CCC/ Institution + Multi stateholders

Special 
Economic 

Zone
Land MarineAgricul-

tureIndustry

CC/ NEC and  CC Institution  Multi stateholders

National Waste Management Policy Framework & Action Plan 

E

Minin
g

National Waste 
Management 

Strategic Policy  
Framework 

City 
Devel
opme

nt 

Health

CiCitCit

Industri
al Waste

ii

E -
Waste

Hazardou
s  Waste

Solid 
Waste

Plastic  
Waste

Disposal Reduction Reuse/Recycling
Sustainable 

Material 
ManagementAPROACH



Future Plan (2016—2020) 
Environmental Sustainability toward 
Sustainable Economic Development   

Instituti
on 

Policy 
Framewo

rk 

Integrate
d 

Monitori
ng 

System  
 

Impact 
Assess
ment 

Environm
ental 

Health 

Climate 
Change 
Adaptat

ion& 
Mitigati

on   

Financial 
Mechanis

m  

Raising 
Awarene

ss  

Thank you 



HOLISTIC WASTE MANAGEMENT APPROACH 
FOR ECO TOWNS 

 
 
 
 
 
 
 

 
 
 
Mushtaq Ahmed MEMON, Ph.D 
Programme Officer 
International Environmental Technology Centre (IETC) 
Division of Technology, Industry and Economics (DTIE) 
United Nations Environment Programme (UNEP) 

 

OVERVIEW  
 

• Why waste?  

• A holistic approach!  

• UNEP support  

• National and City Waste 
Management Strategies Guidelines  
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Challenge # 1: Waste Generation 

Source: The World Bank 
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United Nations Environment Programme 
Division of Technology, Industry and Economics 
International Environmental Technology Centre 
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Waste generation levels (1) 
Current   global   MSW   generation   levels   are approximately 1.3 
billion tonnes per year, and are expected to increase to 
approximately 2.2 billion tonnes per year by 2025.  This represents 
a significant increase in per capita waste generation rates, from 1.2 
to 1.42 kg per person per day in the next fifteen years.  

Source: The World Bank Report 2012 – What a Waste: A global review of solid waste management 



Waste generation projections 

Source: The World Bank Report 2012 – What a Waste: A global review of solid waste management 
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United Nations Environment Programme 
Division of Technology, Industry and Economics 
International Environmental Technology Centre 
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Waste composition (1) 

Source: The World Bank Report 2012 – What a Waste: A global review of solid waste management 
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United Nations Environment Programme 
Division of Technology, Industry and Economics 
International Environmental Technology Centre 
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Waste composition (2) 

Source: The World Bank Report 2012 – What a Waste: A global review of solid waste management 
Source: World Bank 

Half of the world population without sound waste management 

UNCOLLECTED AND UNTREATED WASTE 
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(RE)EMERGING WASTE STREAMS 
Increase in hazardous waste and other (re)emerging waste streams 

Source: World Bank 

Water and sanitation 
Wastewater and sludge 

Source: http://www.adb.org/Water/Indicators/MDG-7/Table-02.pdf 

Photo: Pforr, Chris. 

Payatas, Philippines 
Nairobi, Kenya 

• Severe health impacts particularly on 
communities in the vicinity of dumpsites. 

• Pollution of surface and sub-surface 
water bodies due to leachate 
contamination. 

• Air pollution from emissions of 
spontaneous combustion in 
dumps. 

• Adverse impacts on fauna and 
flora. 

Challenge # 2: Severity of Impacts 
OECD countries: 

Municipal waste – USD120 billion/year 
Industrial waste – USD150 billion/year 

Developing countries: 
 20-50% of recurring budget of municipalities is 

spent on solid waste management, although 
only 50% of urban population is covered. In low-
income countries collection alone drains 80-90% 
of total waste management budget. 

Challenge # 3: Increasing Costs 
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• Rely on end-of-pipe 
solutions with focus on 
collection and disposal with 
coverage of collection is 
around 50% 

• Safe disposal 
– 30% practised only in 

middle-income 
developing countries 

– 5% practised only in 
low-income developing 
countries 

• Lack of extensive policy 
framework, especially to 
address emerging and re-
emerging waste streams 

• Limited implementation of 
policies at best in selected 
big cities 

Challenge # 4: 
Limited Infrastructure and Policy Framework 

14 

Challenge # 5:  
Lack of Political Priority 

• Waste management and resource 
recovery still a low priority area 

• Lack of national initiatives and fund 
allocation particularly in low-income 
countries 

• Lack of comprehensive programme at 
national/local level 
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Challenge #6: Climate Change and Air Pollution 
1. Rotten waste 

2. Open burning 

3. Landfills 

4. Thermal treatment (e.g. incineration) 

5. Biological treatment (e.g. composting) 

6. Collection and transportation 

7. Lost energy to offset fossil fuels 

Gaseous emissions 
Waste related air emissions 

Source: http://www.hindustantimes.com/india-news/newdelhi/india-tops-
china-in-air-pollution-level-increase/article1-966208.aspx 



‘Silo’ Approach to Waste Management 

Air Pollution oolluuuulluutttiotiot nnAAAAirAir Poo

CO 

NO
2 

SO2 

Pb 

GHG 

Water Pollution WatWatWatWatWatWater er eee PololPololo lutlutlututtuttioionionionionioioi Soil/Land Pollution SoiSooioiSoSoio l/Ll/Ll/Ll/LLl/Ll/L/Ll/L dandandanddanandandandnd PoPoPoPollllullullutiotiotiooooiotionnnnnnnn

Heavy 
Metals 

Plastic 

Glass 

C&D 
Waste 

From ‘Silo’ to ‘Holistic’ Approach to Waste Management 

• Silo Approach facilitates the 
“Sector” Specific Specialist 
Technology Development 

• It may be good for one stream or 
form of waste, but might not be 
the optimal solution 

• Holistic Waste Management = 
Breaking the “Silo”  

• Holistic Waste Management = 
Integrated Waste management + 
Interlinakges with waste forms 

• Holistic Waste Management = 
putting the pieces together 

Looking at the big picture can lead to a new 
way of seeing the problem. 

 
Let us “see” the whole elephant.  

Holistic Approach: Breaking the ‘Silo’  

Holistic Waste Management 

Holistic system approach here means 
the  

 

Inter-sectoral waste interlinakges (solid, 
liquid and gaseous), and 

 

Multi-media pollution issues arising from 
waste handling of one form or one waste 
sector  

Solid Waste 
Mgmt. 

Sanitation 
& Storm 

water 
Mgmt.  

& 

MM

Gaseous Waste 
Mgmt.   

Wastew
ater 

Mgtm. 

Holistic Waste 
Management 



Activities  Impacts Sector 

Municipal Solid Waste 
Management  

EXAMPLE 

Holistic Waste Management 

Sectoral Interlinkages 

Air Pollution 

Water (& 
Sanitation) 
Pollution 

Soil/Land 
Contamination 

GHG emission (and other 
air pollutants) from fuel 
used in waste collection 
vehicles  

Loss of 
resources/resource 
depletion  

Bottom 
Ash 

Leachate 

Clogging sewer system 

Gaseous emissions 

GHG 

Fly ash, Dioxin 

GHG 

Soil nutrients 

Waste Collection 

Open waste disposal  

Open burning of waste  

Waste Disposal 
without recovery 

Incineration  

Waste landfilling  

Composting/AD 

Solid, Liquid, Gaseous Nexus – Mercury waste 
 2013 10 10 in  
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WHY SHOULD DEVELOPING COUNTRIES 
MAKE WASTE A PRIORITY ?  

 

WHY SHOULD DEVELOPING COUNTRIES 
MAKE WASTE A PRIORITY ?  
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WASTE HIERARCHY AND 3R 

20th CENTURY 

WASTE 
MANAGEMENT 

“How do we get rid of our waste efficiently 
with minimum damage to public health and 

the environment?” 

 

21st CENTURY 

RESOURCE 
MANAGEMENT 

“How do we handle our discarded resources in 
ways which do not deprive future generations 

of some, if not all, of their value?” 
Source: Dr. Paul Connett, Zero Waste, Power Point 

Paradigm Shift 

CIRCULAR ECONOMY / 3R – CLOSING THE LOOP 
 

Hammerbay Sjostad, Stockholm - Sweden 

 
UNEP IETC: HOLISTIC WASTE MANAGEMENT 

 

● Holistic approach to waste 
● Waste  Resource  (From linear to closed-loop material cycle) 
● Promote Prevention Policies: Anchor 3R 

Sustainability 

Knowledge, Expertise, Technology, Policies  

Waste to 
Resource 



IETC SUPPORT FOR NATIONAL AND CITY 
WASTE MANAGEMENT STRATEGIES 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NAL AND C
STRATEGIE

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TRATEGIIEGI

Policy Guidance yRegional, Sub-regional 
intergovernmental bodies 

Harmonizing policy 

Replication across the Member States 

Legislative framework g
Strategies 
Action Plan 
Pilot demonstration 

Awareness 
Economics of Waste 
Frame work law on waste 
Academic Curriculum 

  2014                                    2015                                 2016                             2017 

Partnership; National  & City level  
•Common understanding: Frameworks & Strategy, 
•Work Plan Agreement, 
•Timeline, Budget, 
•Preparing project proposal 

Strategy Development 
•Baseline Studies 
•Draft Strategy outline 
•Draft proposal of Action Plan and 
Pilot Project 

Strategy Approval 
•Finalize Strategy, 
•Initiate Action Plan, and Pilot 
Demonstration, 
•Capacity building for legislative 
framework 

• Together with National &  City 
Government 
•  Launch Strategy, Action Plan, 

and Pilot Demonstration 

Launch 

1411414 201520152015201010111

ASIA 
South East: Cambodia, Malaysia, Myanmar;   
South: Bhutan, India, Nepal;  
Central: Kyrgyz, Tajikistan;   
North East: Mongolia;   
South Pacific: ----- , ----- 

 201201201201201201666666

AFRICA 
 
 
Countries to be decided 

 
201720172017201720172017

LAC 
 
 
Countries to be decided 

 

ETB 

DELC 

DEPI 

DTIE 

Chemical
s 

National 
Stakeholders 

Multilateral   

Bilateral   

UNEP 
Regional 
Offices   

UN Resident 
coordinators 

Replication across the MemReplication across the Mem

ASEAN 

ICSD 

SACEP 

SPREP 

North East 
Asia 

Africa 

LAC 

Asia 

Guidelines for NWMS  
 

 

Provide a conceptual and 
methodological framework for 
national planning that countries 
may adapt to their particular  
circumstances.  
 
Establish a clear rationale for 
making waste management a 
national priority. 
 

The guidelines, while focused on 
strategy development, also 
encompasses implementation, 
review and updating of the 
strategy.  

30 

Guidelines for NWMS  
 

      Content 
 

 Part I – Introduction: context and 
overview 

 

 Part II – Challenges and opportunities 
in waste  management 

 

 Part III – Considerations in 
developing a national waste  
management strategy 

 

 Part IV – A national waste 
management strategy: participative 
process 
 

Annexes 
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Content of the guidelines 
 

 

Part I:  
 

Presents the background on the guidance 
document and set up the scene for waste 
management 
 

Provides an overview of the content of the 
guidelines and reinforces the need for 
implementation of the strategy once 
developed 
 

Clarifies the scope of the guidelines – waste 
streams  
 

Presents the waste management hierarchy 
and other concepts as the cornerstones of 
waste management policy across the globe 
 

Outlines the reasons for a national waste 
management strategy   
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Content of the guidelines (cont) 
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Part II:  
 

Presents the contributions of sound waste 
management to sustainable development 
 

Details the benefits for each of the three 
pillars of sustainability: economic, 
environmental and social; and 
acknowledges the interactions among and 
between the pillars  
 

Outlines the governance challenges,  
recognizes the many interests from the 
different stakeholders and the need for 
policy and legislative infrastructure. 
 

 
 

  

Content of the guidelines (cont) 
 

 

Part III:  
 

Deals with concepts and principles 
related to waste management that will 
be drawn when developing the strategy 
 

Highlights the importance of inclusivity 
for engaging the stakeholders  
 

It reviews the policy tools centrally 
important to waste management 
 

Takes account of major considerations 
influencing policy choices involved in 
the process of strategy development, 
implementation and monitoring. 
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Content of the guidelines (cont) 
 

 

Part IV:  
 

Presents a possible process and defines the 
actions a country can take in order to develop 
a strategy, then to implement, review and 
update it. 
 

Ask  a number of questions that countries 
may wish to consider as they developed their 
strategy. 
 

Raises considerations that the countries will 
need to take into account 
 

Identifies the steps that every country will 
have to go through  
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Content of the guidelines (cont) 
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Content of the guidelines (cont) 
 

 

Annexes: 
 

Annex A: International 
recommendations and mandates 
 

Annex B: International text relating        
to waste 
 

Annex C : Intergovernmental and 
International  organizations 
 

Annex D: National and regional             
waste  management strategies and 
related documents and web             
resources 
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City Waste Management Strategy  

 

Extension of NWMS 
 

Detailed baseline studies for 
implementation plan 
Target setting for tangible results 
Stakeholder engagement 
City Strategy and Action Plan 
Implementation 
Monitoring and review 
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Partnership, 
Partnership and 

Partnership 
Thank You… 

International Environmental 
Technology Centre 
2-110 Ryokuchi Koen 
Tsurumi-ku, Osaka  538-0036 Japan 
Tel :   +81 (0) 6 6915 4581 
Fax :  +81 (0) 6 6915 0304 
E-mail : ietc@unep.org   
Web: http://www.unep.org/ietc 

Conclusion  
 



 

Auspiciousness to you all 

PRESENTED BY 
Than Hutt 

Assistance Director  
Cleansing Department  

Mandalay City Development Committee 16th , June, 2016 

Abstract 

Brief History of Mandalay 
Micro Environment of MSWMS 
Macro Environment of MSWMS 
Problem Statement 
Conclusion 



Last  Royal Capital of Myanmar 

The 2nd Last King of Konbaung Dynasty King Mindon 

Established in (1857-1859)  

In 2007, The 150th  Anniversary of Mandalay City was 

held 

Now Our City is about 159 years old 

Mahar Aung Myay Townwship 

Chan Aye Thar San Townwship 

Aung Myay Thar San Townwship 

Chan Mya Thar Si Townwship 

Pyi Gyi Tan Khon Townwship 

  (1993-2011) 

(2011-Now) 

(up to 1993) 

4 Townships 
54 Wards 

5 Townships 
88 Wards 

6 Townships 
96 Wards 

Mandalay Region Government 

Ministry of Development Affair 
(Minister) (Mayor) 

Mandalay City Development Committee Department of Rural 
 Development 

Cleansing Dept; Other 12 Dept; 

Ministries 

Secretary 

Committee Members 

Joint Secretary 

Revenue Dept; 

Vice Mayor 

Secretary 
Committee Members 

Joint Secretary 

Administration 
Department 

Market and 
Slaughter 

House 
Department 

Motor, 
Transport 

and 
Workshop 

Department 

Finance 
Department 

Revenue 
Department 

Cleansing 
Department 

Water and 
Sanitation 

Department 

Play Grounds 
and Garden 
Department 

Building and 
Central 

Department 

Roads and 
Bridges 

Department 

City Planning 
and 

Administration 
Department  

Agriculture 
and 

Livestock 
Department 

Public 
Relation and  
Information 
Department 

Mo

Pl
Inspection 

Department 



Micro Environment 

Vision 
 

To keep the City Clean 
To make the City Beautiful and Pleasant 
To enable the City Dwellers to enjoy the 
Pleasant lives 

 
 

Micro Environment 

Missions 
 
To manage the Municipal Solid Waste 
To maintain the Drainage System Cleaned 
To conserve the Urban Environment 
To take care the Public Health 
 
 

Organizing Work Force 
TSP Officer Super

visor 
Work 
chart 

Collec
tor 

Sweep
er 

Drain Night Total 

Aung 
Zan 

1 7 17 193 137 53 101 509 

Chan 
Zan 

- 10 7 162 155 67 117 518 

Mahar 1 7 8 174 75 41 59 365 

Chan 
Se 

1 7 5 123 62 15 30 243 

Pyigyi 1 7 4 125 64 23 40 264 

Amara - 3 1 73 54 22 27 178 

Total 4 41 42 850 547 221 374 2078 

Main Functions of SWM System 

On site Handling & Storage 

Collection 

Transportation 

Final Disposal 

Refuse Analysis 



Communal Storage 

Household Storage 

Industrial Storage 

Medical Waste Storage 

Use Dustbin  

 

Temporary storage 

 

Collection Facilities & System 

350 No's 

20 Nos 

179 No's 

31 Nos 
7 Nos 

167 Nos 

Door to Door Collection with bell ringing 
& song warning system 
Road sweeping & Collection 
Roadside dumbing collection 
Inappropriate discharge dumping 
collection 
Improper discharge cleaning & collection 
 

ge cleaning & collection

180 No's 

Doo

 



 
Solid waste composition is analyzed annually at  Secondary 

Collection Points  

Waste collected par day is measured by daily weighing  

Waste Flow in Mandalay  

Aung Myae Tharsan 
Chan Aye Tharsan 
Mahar Aung Myae 

Chan Mya Tharsi 
Pyigyi Tagon 
Amara Pura 

• Bell Ringing 
• Door To Door  
• Haul Container 

at Road Site  

Collection 

Transfer Point 
(15m3Containers)   

• Hand carts 
• 3 wheels 

Motorcycle 
• Road Sweeping  

FDS  
Kyar Ni Kan   

FDS  
Taung Inn 
Myount Inn   

House Hold Waste 

Incineration 
Plant   

Waste Generation Collection and Transportation Disposal 

Hospital Waste Specific Truck   

Hazardous waste/ 
Commercial Waste Haul Containers   

On Call   
Designated Area 
Site   

  

Aung Myae Tharsan 
Chan Aye Tharsan 
Mahar Aung Myae 

Chan Mya Tharsi 
Pyigyi Tagon 
Amara Pura 

• Bell Ringing 
• Door To Door  
• Haul Container 

at Road Site  

Collection 

Transfer Point 
(15m3Containers)   

• Hand carts 
• 3 wheels 

Motorcycle 
• Road Sweeping  

FDS  
Kyar Ni Kan   

FDS  
Taung Inn 
Myount Inn   

House Hold Waste 

Incineration 
Plant   

Waste Generation Collection and Transportation Disposal 

Hospital Waste Specific Truck   

Hazardous waste/ 
Commercial Waste Haul Containers   

On CallOn Call   
Designated Area 
Site   

Door to Door 
Collection 

Roadside 
dumping & 
Transfer 
Collection 

Final Disposal Site 

Collection  System 



Roadside and Pavement Cleaning 

Roadside cleaning 

Hospital Waste Management  

Ø Hospital - 9Units Manage by Gov 
 

Ø Special Clinic- 24 Units 
 

Ø Private clinic- 329 Units 

State 

Temporary Storage 
 
Specific Places 
 
Specific Bags    
 
Specific Containers 

Types of Hospital Waste 
-  Infectious Waste  Yellow Colour Plastic 
Bag 
-  Sharps   Red Colour Plastic Bag 
-  General Waste  Black Colour Plastic Bag 
   (Non-hazardous Household Waste) 

The average daily hospital waste generations are as 
follows: 
-Infectious Waste  -  414 bags -1780 kg/day 
-Sharps   -  100 bags - 46 kg/day 
-General Waste  -  136 bags - 309 kg/day 
 

- Total waste generation -  2.135 Tons/day 

Transportation and Disposal TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT



Main Drains  
Shwe Ta Chaung                                -      7.14 
mile 
Ngwe Ta Chaung                                -      4.7   
mile 
Mingalar Cannel                                 -      0.96  
mile 
Colombo Cannel                                 -      3.57  
mile 
Nadi Cannel                                        -      5.78  
mile 
Payantaw Creek                                 -       7.01  
mile 
Thingazar Creek                                 -       2.95  

 



Existing Dump Sites 
Kyar Ni Kan Disposal Site 

17.5 km far from City Hall 
12.5 Acres collected by      
purchasing from private 
owners. 
450 Tons/day of MSW 
1.Feb.2010 to 6.Jan.2012 is 
first time used and dumped 
309600Tons of MSW. 
24.Dec.2013 is the starting 
date of second time.   

Kyar Ni Kan 

KKyKyKyarararayKyK ayKyKyKyaraKyK NNi N K

South inn North inn Disposal site 

Existing Dump 
Site 

Incinarator 

Remaining Area 
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Remaining  
area ္ 

i

 

Taung Inn Myount Inn Disposal Site 
 for Waste to Energy Project 

( Yellow Area) 



Location of  WTE Project and Nearby 
Southern Outpost of the City. 
Sauk Taw Wa Village, Amarapura 
Township 
Started at 2.2.2011 
29.32 Acres for project area 
Organic Asia Group (Thailand) will be 
implement. 
14.8 MW/h of electricity can be 
generate. 

Satelite Photo of Project site 

project site and nearby area  

So tuthhernSoSSoSSoSSo tSo Macro Environment 

Population & Waste Generation 
 

1. Population                                     1.24 million 
2. Floating Population                        50,000 /day 
3. Household                                      281818 
4. Waste Generation                        

0.64Kg/capita/day 
5. Total Waste Generation                  793.6 tons/day 
6. Hospital Waste Generation             2.13 tons/day 
                                         

 

Behavioral Factors 

• Separate  the waste before discharge. 
• Re-usable & Recyclable Waste can be sold . 
• Just final refuses remain to discharge. 
• Some are weak in awareness to cooperate 

with MSWMS. 
• Be used to in negligence discharge. 
• Weak to obey the local rules in discharging. 

 

Mandalay City 
Comparative Statement of Cleansing Department By Year 

Year Waste Collection 
Tons/day 

Workers/Employee Collection 
Vehicles 

3 wheel 
Motorcycle 

2007 259.93Tons 911 71 Nos - 

2008 288.06Tons 1172 71Nos - 

2009 277.34Tons 1196 73Nos - 

2010 262.75Tons 1085 73Nos - 

2011 281.46Tons 1021 76Nos - 

2012 473.61Tons 1140 86Nos 20 Nos 

2013 404.23Tons 1083 116Nos 90 Nos 

2014 550.54Tons 1244 173Nos 150Nos 

2015 779.04Tons 1942 183Nos 153Nos 

CCCCCCComCoCCCComomCCCom



Categories Sep/2012 July/2014 

Plastic 22.09% 14% 

Paper 1.03% 5.1% 

Wood/Bamboo 
pieces 17.68% 3% 

Rubber 1.29% 0.3% 

Metal 0.09% 5% 

Glass 2.29% 5.7 

Vegetables/leafs/ 
Kitchen 37.36% 55% 

Drainage sludge/ 
Clay/dust 17.80% 8.3% 

Clothes/textile 0.37% 3.6% 

Total 100% 100% 

Categories

 
Resource Recovery Business 
 
Reuse & Recycle Waste Flow 
 
 

•Household 
•Waste 

seekers 

Waste 
seller 

•Separate 
•Clean 
•Process 

Waste 
buyers 

•Re-use 
market 

•Recycle 
market 

sell 

Resource Recovery Business 
 
  

Recycle Paper Production 
Recycle Plastic Production 
Recycle Iron/Zinc/Metal Production 
Recycle Copper & Bronze Production 
Recycle Lead Production 
 
Reuse Bottle Market 

   Plastic & Metal Waste Export Market 
 
About 400 small & medium size businesses  



Community Participations  

Weekly Donation Groups 

Youth Volunteers Groups 

Health and Social Service Groups 
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Meeting With Ward leaders and Community 
 
Get to know the difficulties encountered by the community. 
Negotiate the gaps in understanding of the regulation by the 
public.. 
Public Participation in development works. 
 



MCDC choose 3 Basic Education High Schools as Eco-Model School, 

Problem Statement 
Lack of public awareness and cooperation in SWMS. 

No practice in waste segregation. 

Weakness in collection and transportation facilities. 

Insufficient budget allotment due to small amount of garbage tax. 

Weak in law enforcement on SWMS. 

Weak in final disposal management. 

Consequences 

Direct Health Hazard for community & workers 

Environmental contamination due to improper management of final 
disposal site. 

Conclution 

Sound Management on Waste Management is still 
needed to conserve our Urban Environment  
Stakeholder cooperation & collaboration is still 
needed to achieve 
 Need to set the goals and find out the proper way 
 
 













































National Institute for Environmental Studies
(1.2.2016)



Tokyo Metropolitan Research Institute
(2.2.2016) What are aerosols?

Aerosols are microscopic airborne particles.

Their size vary from a few nanometers

(1 nanometer=1 billion of a meter) to micrometers

(1 micrometer=1 million of a meter).The diameter of

a human strand of hair is roughly 50.000 to 100,000

nanometers.



Results of Air Quality(MEI)  
Sampling 
Location 

MAQN-1 
          

WHO, 2005 Myan
mar 

Parameter Nov.        Dec. Jan. Feb. March April Guideline Interim 
target 2 

Interim 
target 1   

SO2 (μg/m3) 84.65 193.34 143 200.2 28.6 56.6 20 50 125  20 

NO2 (μg/m3) 64.86 35.53 56.4 94 112.8 93.4 200 (1 hr) NA NA  200 

CO (ppm) 0.85 2.99 0.4 0.67 0.68 0.56       

PM 2.5 
(μg/m3) 86.60 204.12 140.23 223.19 69.4 78.4 25 50 75  25 
PM 10 
(μg/m3) 98.20 217.72 145.28 227.77 91.96 94.5 50 100 150  50 

MAQN-1 ( Industrial Zone – 2)



Results of Air Quality(MEI) 

Sampling 
Location

MAQN-2 WHO, 2005 Myan
mar

Parameter Nov.       Dec. Jan. Feb. March April Guideline Interim 
target 2

Interim 
target 1   

SO2 (μg/m3) 70.93 80.08 114.4 57.2 143 28.6 20 50 125  20 

NO2 (μg/m3) 64.86 48.5 131.6 150.4 94 150.4 200 (1 hr)  200 

CO (ppm) 0.80 0.52 0.41 0.71 1.5 0.62     
PM 2.5
(μg/m3) 87.80 87.3 69.54 106.45 64.74 71.23 25 50 75  25 
PM 10 
(μg/m3) 94.10 99.3 75.3 118.18 96.71 99.74 50 100 150  50 

MAQN-2 (Nursery Garden)

Results of Air Quality(MEI) 

Sampling 
Location

MAQN-3 WHO, 2005 Myanm
ar

Parameter Nov.  Dec. Jan. Feb. March April Guideline Interim 
target 2

Interim 
target 1

SO2 (μg/m3) 64.06 114.4 85.8 171.6 143 143 20 50 125 20

NO2 (μg/m3) 69.37 76.89 75.2 75.2 94 94 200 (1 hr) 200

CO (ppm) 1.76 5.16 0.93 0.65 1.92 1.9
PM 2.5 (μg/m3) 47.70 78.3 93.7 106.67 130 46.76 25 50 75 25

PM 10 (μg/m3) 94.10 82.5 97.45 115.82 172 47.1 50 100 150 50

MAQN-3 ( Inside MOEP Compound ,78th Street between 26th and 27th Road)

PM 2.5 Monthly Report (May)  
Date Per.Conc ug/m3  MNREC guideline 

25 ug/m3 
WHO Standard guideline 

25 ug/m3 

1.5.2016 27.2 + + 
2.5.2016 29.8 + + 
3.5.2016 21.2 - - 
4.5.2016 27.4 + + 
5.5.2016 38.1 + + 
6.5.2016 41.6 + + 
7.5.2016 44.5 + + 
8.5.2016 49.9 + + 
9.5.2016 47.9 + + 

10.5.2016 51.3 + + 
11.5.2016 49.7 + + 
12.5.2016 44.4 + + 
13.5.2016 34.3 + + 
14.5.2016 23.6 - - 
15.5.2016 33.0 + + 

Maximum 

Minimum 

+ Higher than WHO standards/ 
MNREC guideline  

Lower than WHO standards/ 
MNREC guideline  -

PM 2.5 Monthly Report (May)  
Date Per.Conc ug/m3  MNREC guideline 

25 ug/m3 
WHO Standard guideline 

25 ug/m3 

16.5.2016 28.6 + + 
17.5.2016 34.5 + + 
18.5.2016 22.3 - - 
19.5.2016 16.5 - - 
20.5.2016 9.2 - - 
21.5.2016 9.8 - - 
22.5.2016 6.6 - - 
23.5.2016 12.7 - - 
24.5.2016 13.0 - - 
25.6.2016 10.6 - - 
26.5.2016 15.3 - - 
27.5.2016 19.3 - - 
28.5.2016 21.1 - - 
29.5.2016 25.0 - - 
30.5.2016 18.8 - - 
31.5.2016 16.4 - - 

Maximum 

Minimum 

+ Higher than WHO standards/ 
MNREC guideline  

Lower than WHO standards/ 
MNREC guideline  -
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Integrated Solid Waste Management 
 

Assessment of  
Current Waste Management System 

and Gaps therein 
 

 

 
Division of Technology, Industry and Economics 
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Assessment of  
Solid Waste Management 

Regulations Institutions Financial 
Mechanisms 

Technology & 
Infrastructure 

Stakeholder 
participation 

Regulatory 
and economic 
policies for 
various waste 
streams / 
sources 

Institutional 
framework, 
resources 
and 
jurisdiction 
to manage 
various 
waste 
streams / 
sources 

Financing 
provisions 
including 
subsidies, 
levies, charges 
and private 
sector 
participation 

Collection and 
transportation 
 
Treatment and 
disposal 
 
Recycling and 
recovery 

Role of Waste 
generators 
 
Role of private 
sector for 
waste 
management 
services and 
for recycling 
and recovery 

Challenges and Opportunities 
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2. Assessment of Waste 
Management & Gaps Analysis 

Define Solid Waste Management Systems 
Municipal Solid Waste Management 
Industrial Solid Waste Management 
Hazardous Solid Waste Management 

Separate Data Collection for Each System  

 

Policies 
Laws  

Regulations 
Economic Tools 

Enforcement 

Municipal Solid Waste Management 

 
Industrial…. 

 
Hazardous… 

 
Institutions 

Institutional Framework 
Jurisdiction 
Resources 
Linkages 

Financing 
Mechanism 
Fees / Taxes 

Levies 
Subsidies 
Support 

 

Technology 
Transportation 

Treatment 
 Disposal 

Recycling Recovery 

Stakeholders’ 
Participation 

Waste Generators 
Service Providers 
(Private Sector) 

Government 

Primary Disposal by Waste 
Generators 

Collection and Transportation 

Treatment and Disposal 

Reuse, Recycling and Recovery 

Source Reductions / 
 “Upstream” 
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Assessment Report 

Review of national & local 
regulations/policies 

Identification of gaps in 
regulations/policies and financing 

Review of financing 
mechanisms 

Review of technologies & 
infrastructure and operations 

Identification of gaps in 
technologies & operations 

Review of prevailing waste 
management system & practices 

Review of stakeholders’ role 

Report on assessment of  
waste management and gaps therein 
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1.National, provincial and local Institutions 
 

2.Conventional roles 
 

3.Emerging roles 

Institutions? 
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1.Regulators 
 

2.Financing 
 

3.Implementation 
 

4.Complex web 

National Institutions 
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1.Regulators at provincial level 
 

2.Bridge between national and local 
institutions 

 
3.Support for local institutions 

Provincial Institutions 
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1.Regulators at local level 
 

2.Implementation and enforcement 
 

3.Direct responsibility 

Local Regulations 
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Illustrative Example - Thailand 
Prime Minister 

Ministry of 
Natural 

Resources and 
Environment 

Ministry of 
Public Health 

Ministry of 
Industry 

Ministry of 
Interior 

National 
Environmental  

Board 

Office of 
Environmental  

Policy & 
Planning 

Pollution 
Control  

Department 

Provincial 
Environmental 

 Office 

Department of 
 Health 

Department of 
Industrial 

Works 

Industrial 
Estate  

Authority of  
Thailand  

Department of 
Local 

Administration 

Department of  
Public Works 

Provincial 
Administrative 
Organizations 

Municipality The Sanitary  
District 

Sub-District 
Administrative  
Organizations 
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Illustrative Example - China 

State Environmental Protection 
Administration Ministry of Construction 

State Economic and Trade 
Commission 

-administration 
-legislation  
-programming construction 
-technology standard 
-research  
-training 
-supervise 
-information collect  

-clean street 
-collection 
-transportation  
-transition  
-repeating use 
-disposal  
-treatment 
-supervise 
-training  

Provincial Bureau of Environmental 
Protection 

Department of Construction of 
Province 

Department for Environmental Health 

Environmental Protection Bureau of city 

Local department of environmental 
protection 

Functions 

-establish and publish technical 
standard of pollution control 
-supervise 
-pollution control  
-execution 
-solid waste in/out 

-establish and publish technical 
standard of pollution control 
-supervise 
-pollution control 
-execution 
-solid waste in/out 

Communication department 

The State Council 
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1.Regulator and enforcement 
 

2.Service provider 
 

3.Financing / subsidies 

Conventional Role 
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1.Facilitator & regulator for PSP 
 

2. Investment in waste business 
 

3.Promoting waste as a resource – 3R 

Emerging Role 
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1.Regulatory versus Economic 
Instruments 

 
2.National, provincial and local 
regulations 

 
3.Direct regulations 

 
4.Indirect regulations 

Regulations? 
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1.Input based 
 

2.Output based 
 

3.Technology based 
 

4.Relevance with waste management 
 Segregation and primary disposal 
 Collection and transportation 
 Treatment and disposal 
 Recycling 

Regulatory Instruments 
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1.Forms of economic instruments 
 Fines 
 Levy 
 Charges / Tax 
 Incentives 

 
2.Relevance with waste management 

 Segregation and primary disposal 
 Collection and transportation 
 Treatment and disposal 
 Recycling 

Economic Instruments 
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1.Laws, Acts, Decrees 
 

2.Pros: to resolve inter-city or cross 
boundary issues (e.g. combined landfill) 

 
3.Corns: across the board irrespective 
of different local characteristics 
 
Takes time to get new/modified 
regulations  

National Regulations 
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1.Laws, Acts, Decrees? 
 

2.Pros: to resolve inter-city or cross 
boundary issues within a province 

 
3.Corns: Better than national 
regulations to address local 
characteristics; however, still bigger 
and smaller cities may require different 
regulations for certain issues 

Provincial Regulations 
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1.Laws? 
 

2.Pros: Takes less time to get 
new/modified regulation to resolve 
more direct and local issues 

 
3.Corns: Requires support and capacity 
for implementation and sometimes 
may be in conflict with national and 
provincial regulations 

Local Regulations 
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1.Source segregation and primary 
disposal 

 
2.Collection and transportation 

 
3.Treatment and disposal 

 
4.Recycling 

Direct Regulations 
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1.Environmental and public health 
regulations (air pollution, water pollution, 
noise and odour, etc.) 

 
2.Economic and fiscal regulations (wages, 
tariffs, investment – equity vs. debt, etc.) 

 
3.Organizational regulations (private 
sector participation, local versus national 
or multinational organizations, etc. 

Indirect Regulations 
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1.General regulations 
 

2.Specific regulations 
 

3.Indirect regulations 

Illustrative Examples 
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General Regulations 
Policies Laws/ Acts Regulations/Standards/ 

Guidelines 

National Solid 
Waste 
Management 
Policy 

The Constitution 
of the Kingdom 
of Thailand 
B.E.2550 (2007) 

None 

Framework for 
Country’s 
Environmental 
Quality 

The 
Enhancement 
and Conservation 
of National 
Environmental 
Quality Act 
(NEQA), 1992 

Ministerial Regulation: # 9 (1998) Issued in 
the Royal Gazette Dated 25 December 1998. 

Notification of the Ministry of Science, 
Technology and Environment, Issued under the 
NEQA, and published in the Royal Gazette Dated 
7 August, 1997.   

Notification of the Ministry of Science, 
Technology and Environment #3, Issued under 
the NEQA, and Published in the Royal Gazette 
Dated 13 February, 1996.  

Notification of the Ministry of Science, 
Technology and Environment, Re: Specifying 
Conditions, Procedures and Guidelines for 
Preparing Reports on Environmental Impact 
Assessment. 
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Household Waste 

Public 
Cleanliness and 
Orderliness Act 
(PCOA), 1992 

BMA Ordinance: Disposal of Garbage, 
Refuse and Unclean Thing 1978 

BMA Ordinance: Disposal of Garbage, 
Refuse and Unclean Thing 1978 

BMA Ordinance: Specifying 
Requirements for Construction of Building 
and Public Utilities 1996 

BMA Ordinance: Control of Waste 
Collection, Haulage, or Elimination 
Business which is made for Consideration 
as Service Fee 1998 
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<www.unep.org/ietc/> 

24 

Industrial & Hazardous Waste 

Factory Act, 1992 Notification of the Ministry of Industry Concerning 
Factory Wastes 1988  

Hazardous 
Substance Act, 
1992 
 
Hazardous 
Substance Act, 
2001 

Notification of Ministry of Industry Concerning 
Storage and Disposal of Toxic Substances 1982 

Poisonous Substances Act 1967, amended in 1973  
Notification of Ministry of Industry Concerning 

Industrial Effluent Standards 1982  
Notification of Ministry of Industry concerning 

manufacture and use of toxic substances 1982  
Notification of Ministry of Industry Re: Hazardous 

waste manifest system B.E. 2547 (2004) 
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Source Segregation & Recycling 
Strategic Plan on Packaging 
and Packaging Waste 
Management 

Industrial Estate Act, 1979 

None Construction Building Control Act, 
1979 

None City Planning Act 1975 
Garbage 
Classification 

. Law of the People’s Republic of China on 
the Prevention and Control of Environmental 
Pollution by Solid Waste. Article 42, Chapter 3 

.Environment Protection Act of Jiangsu Province. 
Article 34 

.Technical Policy of Municipal Solid Waste 
Treatment and Pollution Prevention. No. 120  

UNEP International Environmental Technology Centre 
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Collection & Transportation 
Collection and 
Storage 

. Law of the People’s Republic of China on 
the Prevention and Control of Environmental 
Pollution by Solid Waste. Article 40, 41, 
Chapter 3 

Transportation and 
Administration 

Law of the People’s Republic of China on 
the Prevention and Control of Environmental 
Pollution by Solid Waste. Article 23, Chapter 3 

.Regulations on the Control over Safety of 
Dangerous Chemicals. Article 4 

. Environmental Protection Law of the 
People's Republic of China.  Article 33 

Collection and 
Storage 
(Technical Standards) 

Sanitary standard for the design of 
industrial enterprise. Article 5 

.Standard for location of urban environment 
sanitation facilities. CJJ27 89 
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Treatment & Disposal 

.Urban special refuses management rule of Wuxi City. Article 14 

.The regulations on franchising for civil public utilities. No.126 

.The documents on franchising for the License of Municipal Waste 
Treatment. No.162 

.Measures for the License Administration of Qualification for Operation of 
Environmental Pollution Control Facilities. No. 23 

. The notion for enhancing the construction and management of municipal 
solid waste disposal plants. No. 225, 2004 

. The notice of implement charge system for municipal solid waste 
disposal to facilitate industrialization on solid waste disposal. 

. The notice of facilitate industrialization on developing municipal 
wastewater and solid waste disposal. No. 1591, 2002 

. The notion of facilitate marketization on municipal and public industries. 
No. 272, 2002  
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Landfill & Incineration 

INCINERATION 
Notification of the Ministry of Science, Technology and Environment 

B.E.2540 (1997) dated June 17, B.E.2540, published in the Royal 
Government Gazette, Vol. 114 Part 63, dated August 7, B.E. 2540 (1997) 
Notification of the Ministry of Science, Technology and Environment 

B.E.2540 (1997) dated June 17, B.E.2540, published in the Royal 
Government Gazette, Vol. 114 Part 63, dated August 7, B.E. 2540 (1997) 
Notification of Ministry of Natural Resource and Environment : Emission 

Standard for Infected Waste Incinerator published in the Royal Government 
Gazette, Vol. 120 Special Part 147 D, dated December 25, B.E. 2546 (2003)  
Notification of Ministry of Natural Resource and Environment : Infected 

Waste Incinerator is designated as Pollution Point Source which its emission 
must be controlled published in the Royal Government Gazette, Vol. 114 
Special Part 147 D, dated December 25, B.E. 2546 (2003) 

National Standard of the People’s Republic of China. 
Standard for pollution control on the landfill site for domestic waste 
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Hazardous & C&D Waste 
. Management Licenses for Hazardous Waste. Article 7, Chapter 3 
.Safety and protection acts for radioactive isotope radial facility. 

Article 7, 23, Chapter 2; Article 32, 39, Chapter 3 
Management Licenses for Hazardous Waste. Article 24, Chapter 2; 

Article 55, Chapter 6  
.Identification standard for hazardous wastes ——Identification for corrosivity.  
.Identification standard for hazardous wastes ——Identification for extraction 

procednre inxicity.  
.Standard on ploy chlorinated biphenyls for wastes. 
.Standard for the designing of industrial enterprises. Article 26 
.Pollution control standard for hazardous wastes incineration. 
.Identification standard for hazardous wastes ——Identification for corrosivity. 
.Identification standard for hazardous wastes ——Identification for extraction 

procednre inxicity. 
.Standard on ploy chlorinated biphenyls for wastes. 
.Identification standard for hazardous wastes ——Identification for corrosivity. 
.Identification standard for hazardous wastes ——Identification for extraction 

procednre inxicity. 
.Standard on ploy chlorinated biphenyls for wastes. 
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1.Air pollution act in the Philippines 
affected the operation of incinerators 

 
2.Water pollution act affecting 
designing and location of landfills 

 
3.Emissions and noise levels affecting 
operation of the vehicles 

 
4.Policies on private sector participation 

Indirect 
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1.Direct 
 

2.Indirect 
 

3.Private Sector Participation 

Financing Mechanisms 
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1.User charges (tariff calculations) 
 

2.Fine 
 

3.Levy 

Direct 
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1.Property tax or income tax – cross 
subsidies 

 
2.National subsidies 

 
3.International support - payback 

Indirect 
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Private Sector Participation 

1.Solid waste management chain easy 
to break – more opportunities for local 
PSP 

 
2.Different forms of PSP 

 
3.Business based approach leading to 
resource recovery 
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Ownership  and Investment by the Private Sector  

M
an

ag
em

en
t  

by
 th

e 
 P

riv
at

e 
Se

ct
or

 

          Contracting 
           Transfer and disposal 
       Solid waste collection 
   Operation & maintenance 
Supply of equipment 

Conntnnnnnn racting

Short-term contracts 
Competitive tenders, 
Ownership by government 
Payment from government 

Concession 
Full concession contract 

Build-own-operate-transfer 
Build-operate-transfer 

tractts
nders Concession

Long-term contracts, Competitive tenders 
Volume guarantees, Monopoly 
Ownership by government or private sector 
Payment by government / customers 

Franchise 
Commercial waste 
MSW collection  

Long-term contracts, license 
fee 
Competition, partial monopoly 
Ownership by government or 
PS 
Payment from customers 
Capacity decisions by govt. Open 

Competition 
Market based system 

OOppppenO

Between private sector 
Regulated by government 
Ownership by PS 
Capacity decisions by PS 

Management & Ownerships in PSP  
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Illustrative Example - Thailand 

Fiscal 
Year 

Waste Collection 
Costs (Baht) 

Waste Disposal 
Costs (Baht) 

Collected Fee 
(Baht) 

Difference between cost 
and income (Baht) 

1995 1,057,331,868 484,104,434 65,156,323 1,476,279,979 

1996 1,154,404,828 486,137,830 56,633,017 1,583,909,641 

1997 1,276,433,233 443,236,427 62,162,593 1,657,507,067 

1998 1,290,026,455 509,308,644 50,772,161 1,748,562,938 

1999 1,797,153,361 429,482,309 57,335,158 2,269,300,512 

2000 1,535,005,733 574,877,529 72,163,269 2,037,719,993 

2001 1,719,180,122 96,950,028 106,806,811 2,581,873,339 

2002 1,448,226,145 1,029,184,526 125,871,034 2,351,539,637 

2003 1,386,889,003 1,124,191,263 138,330,212 2,372,750,054 

2004 1,797,910,678 1,142,318,792 273,182,516 2,667,046,954 

Average 1,446,256,142 729,234,178 100,841,309 2,074,649,011 
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Illustrative Example - China 

street financial budget 
1000 RMB yuan  

financial expense 
1000 RMB yuan  

Wangzhuang street 1200 1200 
Fangqian street 136      136 
Meicun town 65 65 
Shuofang town 265  265 
Hongshan town 262 262 
Nanzhan street 65 65 
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Since 1992, two private companies are handling collection & disposal 
Companhia de Sistemas de Residuos, Limitada (CSR) carries out 

collection, cleaning and maintenance of public garbage containers (380 
staff, with 25 refuse compacted collection truck, 4 high pressure water 
jet vehicles, 6 sweeping vehicles)  

Another company manages  incineration of 36 tons/per hour, 
283,800tons/per year and generated 12MW of power for its own 
consumption 

The private sector’s motivation for profit has led to the efficient 
conduct of activities to consistently improve returns 

The incineration is the major method to dispose the waste. This also 
helps to generate electricity  

Illustrative Example – PSP 
Macao, PR China 
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Alam Flora Sdn Bhd, a private company, is responsible for the 
management of solid waste covering a total area of 72,263 km2  

Such extensive coverage enables the company to undertake more 
efficient and effective management due to economies of scale 

 
With better scheduling, and human resources and equipment, 

collection trips and collection rate have significantly improved  
 
The turnaround time for each garbage truck is severely hampered 

by the worsening traffic conditions in the city. The possible measures 
collection times at night or very early in the morning, and the number 
and location of transfer stations  

Illustrative Example – PSP 
Kuala Lumpur, Malaysia 
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In Kalabagan, a densely populated and typical of many inner city areas, residents 
remained hostage to the refuse that they themselves produced regularly 

 
In 1987, a community group purchased two rickshaws and modified them into 

waste collection vans to start door-to-door collection of domestic waste 
 
To meet the running costs and bit of a profit, they charges nominal fee from each 

house  
 
The success of the operation led to the formation of another four community 

based organization (CBO) for waste collection 
 
Under a pilot activity of Kitakyushu Initiative, DCC has established a mobile 

transfer station to coordinate with these door-to-door collection activities of CBO 

Illustrative Example – PSP 
Dhaka, Bangladesh 
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Municipality of Phnom Penh (MPP) through its department of 
Phnom Penh Waste Management (PPWM), was responsible for overall 
SWM, is still in charge of operating the existing landfill site 

The private company CINTRI (Cambodia) Ltd., a member of the 
Canadian CINTEC Group, was given a 57 year franchise-contract in 
2002 for collecting communal waste and cleaning of streets  

The only source of income for CINTRI is based on the right to 
collect fees from urban households and small businesses. MPP is the 
client of CINTRI and the applicable tariffs are negotiated between 
these two parties without the involvement of PPWM  

The costs of street cleaning must be covered by the collected fees 
for household waste. The current tariff structure, which is based on 
fixed fees, is seen as unfair by many citizens  

Illustrative Example – PSP 
Phnom Penh, Cambodia 
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1.Source segregation & primary 
disposal 

 
2.Collection & transportation 

 
3.Transfer stations and MRF 

 
4.Treatment & disposal 

Waste Management Chain 
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1.Communal collection 
 

2.Block collection 
 

3.Kerbside collection 
 

4.Door-to-door collection 

Primary Disposal 
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1.Handcarts, animal carts, small vehicles 
 

2.Compactor trucks 
 

3.Fore and aft tipper 
 

4.Container hoist 
 

5.Open/closed top trailers 

Collection Vehicles 
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Operations 
Time Count Study in OsakaTime Count Study in Osaka

Garage

1st collection 
zone

2nd collection 
zone

3rd collection 
zone

4th collection 
zone

5th collection 
zone

Incineration 
Plant IP

GarageGarage

19 %1.43 hour86 minUnnecessary Time
7 %0.58 hour35 minMaintenance Time

12 %1.00 hour60 minLunch Time
5 %0.42 hour5X5=25minDump Time
9 %0.73 hour 8+10+10+8+8=44minCollection Time

48 %3.83 hour10+25+20+20+15+15+25+20+20+25+20+15=230minTravel Time
100 %8.00 hourWorking Hour

IP IP IP

8 min 8 min
8 min

10 min
10 min

5 min10 min

25 min

20 min

20 min

15 min
15 min

25 min

20 min

20 min 25 min 20 min

15 min

60 min
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1.Manual separation 
 

2.Mechanical separation 
 

3.Smaller to bigger vehicles for long-haul 

Transfer Stations & MRF 
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1.Compost 
 

2.Biogas 

Biological Treatment 
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Thermal Treatment 
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Chemical Treatment 

UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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1.Open dump 
 

2.Open burning 
 

3.Landfill 
 

4.Sanitary landfill 
 

5.MBT  
 

6.Controlled landfill for hazardous waste 

Disposal 

UNEP International Environmental Technology Centre 
<www.unep.or.jp> 
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Sanitary Landfill 

UNEP International Environmental Technology Centre 
<www.unep.or.jp> 
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Controlled Landfill 



UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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In response to the new EU Directives, asking for 
diversion of biodegradable waste from landfills, and also 
as an alternative to incineration, some European countries 
have started introducing this technology. This is also 
known as “Mechanical biological Pre-Treatment,” or 
“Biological and Mechanical Treatment (BMT)” was 
originally developed as a way of treating residual 
municipal waste after source segregation. This process is 
basically a combination of waste preparation and 
separation, recovery of two or more waste streams for 
further utilization or landfill and stabilization of the bio-
degradable fraction. 

MBT 

UNEP International Environmental Technology Centre 
<www.unep.or.jp> 
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1.Waste Generators 
 

2.Regulators 
 

3.Service providers 
 

4.Recyclers 
 

5.Community 

Who are the Stakeholders? 

UNEPUNEPUNEP

UNEP International Environmental Technology Centre 
<www.unep.or.jp> 
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Private Sector 
Financial Share, 

Technical Innovation, 
Managerial Role,  

Local Knowledge, 
Backward & Forward 

Linkages  

Public Sector 

Regulatory Framework, 
Institutional Setup, Tariff 
Designing, Subsidies & 

Guarantees 

Community 
Willingness to Pay, 

Awareness and Will, 
Environmental 

Friendly Life Styles 

Government 

Business 

Citizens 
ISWM 

Efficient, Effective, 
Reliable, & Sustainable 

Distribution of Roles for Improved SWM 

UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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1.Proper disposal of waste 
 

2.Segregation? 
 

3.Charges? 

Waste Generators 
(Domestic, Commercial, Industrial, 

Medical, C&D, etc. 



UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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1.Waste management chain 
(segregation, disposal, collection & 
transportation, treatment and disposal 
and recycling) 

 
2.Tariffs 

 
3.Conflict resolution 

Regulators 

UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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Service Providers 

1.Type and quality of service 
 

2.Earnings and expenditures 
 

3.Business based approach 

UNEP International Environmental Technology Centre 
<www.unep.org/ietc/> 
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Community 

1.Waste generators & community 
 

2.Regulators and community 
 

3.Service providers & community 
 

4.Recyclers and community 

UNEPUNEPUNEP

UNEP International Environmental Technology Centre 
<www.unep.or.jp> 
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Thank You… 



City Level Challenges 
Social / Behavioural: 

• Low levels of public awareness on waste management 

• Low willingness to pay for waste services 

• Lack of compliance with existing waste rules and regulations, cooperation with local authorities 

• Inefficient waste segregation and treatment of domestic, industrial, hazardous waste 

• Health and safety risks for workers 

 

Environmental: 

• Soil, water, air pollution and contamination 

 

Economic: 

• Insufficient resources for waste management technologies and land procurement 

• Inadequate budget for operation, maintenance and upgrading of infrastructure 

 

Institutional: 

• Data gaps on waste generation and disposal 

• Need for modification of existing laws and enhance enforcement of standards/regulations 

• Challenges with collection and transportation of waste 

• Issues related to land space availability  

 



Yuji Aoyagi 
Executive Director  

International Environmental Strategies Department  
Environment Bureau, City of Kitakyushu 

Experience of waste management in 
Kitakyushu City 

and potential technical cooperation with 
MCDC 

China 

South Korea 

Japan 

Kitakyushu City 

Osaka 

Tokyo 
Seoul 

Incheon 
Yantai 

North Korea 

Ulsan Busan 

Dalian 

Vladivostok 

Qingdao 

Taipei 

Beijing 

Tianjin 

Shanghai 

TOTO Ltd.  Nippon Steel & Sumitomo 
Metal Corporation  

 Yaskawa Electric 
Corporation  

Major companies 
in Kitakyushu area  

Mitsubishi Chemical 
Corporation  

Toyota Motor Corporation  
Nissan Motor Co., Ltd.  

2 

Population: 975,000 (2012)  
Area: 487.88 km2  
GDP: 3,257 billion yen (2012)  Mitsubishi Materials 

Corporation  

City located near to other Asian nations, rich in nature, 
and developed as a manufacturing area  

Yahata Steel Works 
(Japan’s first state-owned steel 
works) began operation in 1901. 

Kitakyushu Industrial  Zone in 1950s 

Kitakyushu’s modernization through 
industrialization Yahata Village before the opening 

of Yawata Steel Works 



Town of Yahata filled with smoke 
“Machines working with growling sound, blast 
furnaces smelting and brightening up a night sky, 
and everything are vivid and vital.  
Yahata is called the capital of steel.” 

1961, Osaka Publishing  
(Provided by Prof. Takeuchi, 
University of Tokyo) 

Severe air pollution  
in Shiroyama District, Yahata 

Heavy smoke from a lot of chimneys 

Heavy dust fall  
on the roof 

Untreated water discharged into Dokai Bay / 
         Corroded boat propeller in the toxic sea 



Overcoming Severe Pollution: 
Kitakyushu’s Experience Current Waste Management in 

Kitakyushu City 
Solid Waste 

- Municipal Waste treated as General Waste, managed by the City 
- Waste from Industrial Plants: treated as Industrial Waste, managed  
     by private sector 

Liquid Waste 
- When treated on-site and discharged to river / sea:  
      >> subject to Water Pollution Prevention Act (a regulation on the 
         quality of discharged water) 
- When treated apart from the generation point: 
      >> Regulated / treated as Industrial Waste 

Gaseous Waste 
>> Emission standards are set for pollutants (NOx, SOx, dust and 

            soot…etc) under Air Pollution Control Law 

Why do we need waste management? 

• Issues from accumulation of wastes 
Offensive odor Air pollution 

Contamination of 
water: river and sea 

Pollution of soil and 
underground water 

Spread of communicable diseases 
through rodents / insects 

History of Waste Management in Kitakyushu - 1 
 

Wastes generated from households was very small in amount, and was 
burnt at each household. The ash was dumped at near-by landfill sites.  
 
 
 

Wooden boxes 
for apples and 
coals were used 
as dust boxes. 

Some dust boxes were 
made of cement. 

Carts and carriages were used 
for collection / transportation. 

Transformation of Collection / 
Transportation methods 



History of Waste Management in Kitakyushu - 2  
1963 Birth of Kitakyushu City Merger of 5 municipalities  
Gradually introduced / expanded the collection system where wastes were 
collected by plastic container twice a week. 
Waste incinerators were also gradually installed. 
 
 
 

Dump cars were introduced. Use of compactor trucks started to appear. 

History of Waste Management in Kitakyushu - 3  
Mechanization of collection trucks (compactor trucks)  

               reached 100%  
1    Use of waste stations and plastic bags for primary 
              collection was introduced and applied to the entire city. 

Wastes are brought to designated 
collection points in plastic bags.  

Wastes are collected twice a week. 

History of Waste Management in Kitakyushu - 4  
1972 Modern incineration facility became operational. 

(Hiagari  Waste Treatment Facility – 150t/day x 3 incinerators) 
1974   Developed education material for 3rd-grade elementary  
              school students titled “Work of Cleaning” 
               Dissemination of rules for putting out garbage 
               Elimination of occupational discrimination 

An Essay by a Student 

Green Truck 
“Dad, stop working as a garbage collector” 
When I said so to my dad, he replied with his chuckle,  
“Then who’s gonna do the work for us?” 
“The green truck is my office!” 
 he added, loudly, as he walked away for his job. 
“If no one’s gonna do the work, what’s gonna happen?” 
I though to myself afterwards. 



History of Waste Management in Kitakyushu - 5  
1985   Published awareness raising educational material for 
            small children titled “Let’s Clean with Everybody” 
 
Towards Material-Cycle Society 
1993 Initiated source separation & collection of cans and 
            glass bottles 
1997   Initiated source separation & collection of PET bottles 
1998   Introduction of user fee system for general waste  
            (Use of designated plastic waste bags) 
2000   Initiated source separation & collection of paper packs and  
            white food tray. 
2002   Initiated source separation f& collection of fluorescent lamps 
            and colored food trays. 

18 18 18 18 

Transition of household wastes and recyclable wastes 

25~27%
 

2006 2004 2007 2005 2008 2000 2001 2002 2003 1997 1998 1999 

Household 
waste 

Bulky waste 

Recyclable  waste 

July 1998 
Introduction of use fee 
system for household waste 

City maintained 6% (20k-tons)  
reduction level for household 
waste during this period City succeeded in 27% (69k 

tons) waste reduction of 
household waste. 

July 2006 
Modernized household 
waste collection system  

Maintaining 25-27% 
reduction level since 

2008. 

The total waste 
generation including 

recyclables reduced by 
13% (approx. 37k 

tons). 

Establishing a Sound Material-Cycle Society 

Natural Resource 
Input Production 

(Manufacturing, 
Transport…etc) 

Consumption 

Disposal 

Final Disposal Landfilling) 

First Priority 
e 

Second Priority 
 

Third Priority 
 

Fourth Priority Thermal recycle 

Fifth Priority  
Appropriate Disposal 

Controlling 
Natural 
Resource 
Inputs 

Sound Material-Cycle Society: Society which reduces natural resource consumption and 
minimizes environmental impact through appropriate application of 3R and disposal.  

Treatment 
(recycling, incineration…etc) 

Source: 2005 Environment White Paper, Ministry of Environment, Japan 

Bird-eye view of Comprehensive Environmental Industrial 
Complex and Hibiki Recycling Area 

1901  Yahata Steel Works started its operation 
  100 years since then, the city thrived as a city of manufacturing 
60’s Experienced devastating environmental pollution. 

 Citizens, businesses, and local authorities came together to over 
          come this issue   now known as “Kitakyushu method”. 

 80’s ~  Era of promoting international environmental cooperation. 

<Integration of Environmental Protection Policy and Industrial Development Policy>  
Assuming a leading role in presenting a model of Sound Material-Cycle Society 

Vast land area 
Final disposal site 
Proximity to industrial complex 
Re-vitalization of logistics infra. 

 Number of research institutions: 19 
 Operationalized facilities: 25  
 PCB treatment facility: 1 

Background Development of Eco-Town Project 

Project Impacts 

Investments: approx. 76 billion JPY 
 (City 0.61B JPY, National Gov’t 27.1B JPY, Prefectural Gov’t: 
0.2B JPY2, Private sector: 42.6B JPY) 

Employment: approx. 1,140 (including part-times) 
Visitors: cumulatively 650,000 (1998-Dec. 2007) 

Record as of January 2008 

Bird-eye-view of Empirical Research Area 

Emergence of “Sound Material-Cycle Society” 

Development of network among citizens, 
businesses and local authorities 

Comparative Advantage of Hibiki-Nada Area Accumulation of Tech./HR/ knowhow 
Established industrial infrastructure 

Regional Development Strategy  
capitalizing on Regional Resource 

PCB Treatment Facility 

Home appliances pp
Office Appliances 

Motor Vehicle 

PET bottle 
Medical Equipment 

Fluorescent lamp 

Complex Core 
Melting Furnace  acceeee

Hibiki Recycling Complex 
SMEs and ventures 

t l
Car recycling 

Mixed C&D waste 

Empirical research facility for 
bio-degradable plastics 
Kyushu Institute of Technology 

Kitakyushu 
City Eco-town 
Centre 

Bean curd refuse food waste  

 AIG Collaborative 
Research Institute for 
Resource Recycling and 
Environmental Pollution 
Control ,Fukuoka 
University 

fussee

Fukuoka Pref. 
Fukuoka  Research Center  
for Recycling  Systems 
 

Formed Styrol 

Waste Mgt. Research Faclity  

Annex  

 Phase 2 Development Area 

Fukuoka PreefFuFu

Engineering R&D  Institute, 
Nippon Steel & Sumikin Engineering Co., Ltd. 

Kitakyushu Eco-town Project (since 1997) 

Non-metal elements 

Mixed C&D waste 



Industrial Waste in Kitakyushu City 
• Population ratio 0.76%, GDP ratio 0.71% 
• Generation of Industrial Waste:  
    . % 2.17% excluding animal feces  
• Industrial waste from manufacturing sector tends 

to be the major source 
• Waste Generation in FY2013 
 > Industrial Waste: 6,530kt  
   (Slag: 2,570kt, sludge: 1,980kt, debris: 630kt) 
 > Hazardous Waste: 20,000t 
 > Medical Waste: 2,250t 

• Many industrial waste processing companies 
• May of them process liquid as well as solid wastes 
• Many of them treats construction and demolition 

wastes 
• Quite a few companies treats hazardous wastes 
• Adequate treatment capacity for medical waste 

 Industrial Waste 

Permit Category 
Collection and 

transport 

Collection and 
Transport (including 

storage) 
Intermediate 

treatment Final Disposal 
Permit 273 63 155 6 

Specially-controlled Industrial Waste Management 

Permit Category 
Collection and 

transport 

Collection and 
Transport (including 

storage) 
Intermediate 

treatment 
Permit 27 5 23 

Industrial Waste in Kitakyushu City 

<Treatment objectives> 
Reduce volume/amount, 
detoxification, 
stabilization 
<Treatment methods> 

Incineration 
Solidified concrete 
Neutralization 
Dehydration 
Crushing 
Sorting 
Other 

<Disposal methods> 
Landfilling 
Open sea dumping 
(Not done currently) 

<Effective utilization> 
Parts recovery 
Resource recovery  

  (metals, etc.) 
Construction materials 
Heat supply 
Power supply 
Other 

 

Management Flow for Industrial Waste 

Final disposal 
& 

Effective utilization Collection  
& transport 

Intermediate 
Treatment & 

Recycling Collection  
& transport 

Generation 
& 

Discharge 

Consignment of Management for Industrial Waste 

Action 
Target  
waste 

Collection & transport Intermediate treatment & 
final disposal 

Industrial waste Waste collection and transport 
services for industrial waste 

Disposal service for industrial 
waste 

Specially-controlled 
industrial waste 

Collection and transport 
services for specially-controlled 
industrial waste 

Disposal service for specially-
controlled industrial waste 

Types of industrial waste management companies 

Consignment of management for industrial waste (Main requirements) 

Waste generating 
companies 

Waste disposal 
companies 

Written contracts (in advance) 

Payment of 
    appropriate fees 

Confirmation that the 
     contracted work is complete  
      (issue manifest) 

Collection &  
transport companies 

Industrial waste Industrial waste 



Industrial Waste  Management in Kitakyushu 
Permit system for waste management companies 
Elimination during examination (conditions for disqualification) 

Relation to mafia/gangs, previous legal violations 
Permit system for waste treatment facilities 

Examination for installation personnel (conditions for  
      disqualification) 

Examination of technical standards (treatment methods,  
      treatment capacity, pollution control measures, etc.) 

Dispute prevention guidelines: Prior explanations to local  
      residents 

Pollution control laws, such as the Air Pollution Control Law:   
      Notifications, compliance with standards 

Liquid Waste 1 
While Waste Disposal Law regulates all solid and 
liquid wastes, stipulations of special laws (e.g. Water 
Pollution Prevention Act) take precedence over Waste 
Disposal Laws for the wastes that are regulated by 
such special laws. 
 

 Water Pollution Prevention Act  
 …regulates waste waster discharged from factories 
and workplaces into public waster areas such as rivers, 
lakes, marshes, ports, harbors, coastal areas, and 
irrigation canals. 

Incineration Gaseous Waste 
>> Air Pollution Control Law 

Residue Industrial Waste 

Neutralization 
Dehydration 

Waste Water 
>> Water Pollution  
      Prevention Law 

Waster Pollution Prevention Law will be applied  
if waste water is treated within the factory (generation 
point) and discharged to public water areas such as rivers. 

Law regulating wastes will be applied for 
transportation (till it reaches waste 
treatment company), and processing by 
the treatment company. 

Liquid Waste 2 

Residue Industrial Waste 

Generator of Effluent Treatment Company 

Regulations on Atmospheric Pollution 
 (Gaseous Waste) 

• 32 Types of facilities which emit gaseous wastes are subject to 
Air Pollution Control Law 

• The Law regulates NOx’s emitted from the above targeted 
facilities. 

• The Law also regulates most of the above targeted facilities in 
terms of their NOx’s, dusts and soots emissions. 

• The Law also regulates the above targeted facilities which can 
potentially emit cadmium, chlorine, hydrochloride, fluorine/ 
hydro fluorine, and lead. 

• Regulation on mercury is also expected to be in place in a few 
years time. 



Cooperation with MCDC 
Kitakyushu City’s Potential 

Has a long experience of waste management by the city authority 
In possession of its own incineration facility, and of know-hows 

regarding its operation as well as issues associated with site selection. 
In possession of its own final disposal site. 
Has Japan’s top-level industrial waste management technologies 
Currently in the development of “Kitakyushu Eco-town Project” with 

the greatest accumulation of recycling industry in Japan, and has 
extensive knowledge / know-hows of recycling. 

Has a long experience of awareness-raising / environmental education 
targeting citizens / students since publishing “Works of Cleaning” in 
1974, and currently organizing field trips for elementary school 
students and inspection tours for citizens. Also currently promoting 
inter-elementary school exchanges. 

Currently engages in overseas exchanges with Myanmar and other 
Asian countries in diverse issue areas, and has developed collaborative 
projects in Indonesia, Philippines, and Vietnam. 



Technology for a better society 1 

Mr. Palash Kumar Saha, Research scientist  
Foundation for Scientific and Industrial Research, Norway 

Master Plan for Hazardous Wastes in Myanmar 

First Workshop for Developing the National/City Waste Management Strategies in 
Myanmar, Mandalay 16-17 June 2016 

 
 Ministry of Natural resources and Environment Conservation (MONREC) and 
International Environmental Technology Centre (IETC) of the United Nations 

Environmental Programme (UNEP)  

Technology for a better society 2 

The Norwegian Foundation for Industrial and Scientific Research, 
SINTEF, is one of Europe's largest research organisations. 

Technology for a better society 3 

A three year Norwegian funded project started in February 2016 
aiming to develop a Master Plan for Hazardous and Industrial 
Wastes in Myanmar. 
 
The project will be conducted jointly by the Norwegian 
Environment Agency and SINTEF; MONREC and ECD NPT is the 
client. 
 
The project will cover institutional, regulatory, technical and 
environmental aspects of hazardous waste management in Myanmar 
– assist in implementing the Basel Convention, build capacity and 
raise awareness of the need for an environmentally sound hazardous 
waste management system.  

Master Plan for Hazardous Wastes in Myanmar 

Technology for a better society 

         SINTEFs technical inputs     NEA 
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Shwe Pyi Thar IZ 1, 20 November 2015 

7 

Technology for a better society 9 

Yangon 

Technology for a better society 10 
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Technology for a better society 13 Technology for a better society 16 

Corn used as raw 
material for alcohol 
production in Shwe 
Myanmar Distillery 
(for 3 months every 

year, for rest of months 
sugarcane is feedstock) 



Technology for a better society 17 

Waste water has high suspended 
solids; the water is aerobically and 
anaerobically treated; methane is 

captured and used as fuel 

Technology for a better society 18 

Residue from 
water treatment is 
filter-pressed and 
dried in a small 

rotary kiln before 
selling the same as 

poultry feed 

Technology for a better society 19 20 

Distilleries requires 
fuel 



21 Technology for a better society 22 

Threading line of 
Aung Sein 

Textile factory 

23 Technology for a better society 24 

The threads dyed in 
steam chambers- 2 tpd 

of coal used for 
producing steam 



25 26 

27 Technology for a better society 28 



Technology for a better society 29 

The water from 
dyeing line is 

treated by sand 
and charcoal 

filtration; Final 
treated water has 
color and let out 
to river through 

a MCDC 
constructed pipe 

line 30 

Textile dyeing 
requires fuel 

Technology for a better society 31 32 



33 34 

36 37 



38 Technology for a better society 40 

Production of paper 
tissues … 

41 Technology for a better society 42 



Technology for a better society 43 Technology for a better society 44 

Technology for a better society 45 Technology for a better society 46 



47 48 

49 Technology for a better society 50 
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Mandalay 

Technology for a better society 53 Technology for a better society 54 



Technology for a better society 55 Technology for a better society 56 

Technology for a better society 57 Technology for a better society 58 



Technology for a better society 59 Technology for a better society 60 

Biggest final disposal site in Yangon (and in Myanmar) called Htein Bin- 
950-1600 t/d of MSW dumped - no waste segregation 

Technology for a better society 61 

At the Htein Bin cemetry complex, 
hazardous waste from industries 
(managed by YCDC) is contained 

in under ground brick-walled 
chambers 

Technology for a better society 62 

One brick-thick pit; 
leachates can be seen in 

adjoining fields 
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Wastes of all types and sources 
dumped in brick walled pits and 
covered by tooth paste tubes for 

odour suppression 

Technology for a better society 64 

Technology for a better society 73 

Mandalay 

Technology for a better society 74 

In corner of land fill site is an 
incinerator for burning clinical 

wastes (such as syringes)- Chinese 
technology, poor design, no flue gas 

treatment 



Technology for a better society 75 Technology for a better society 76 

One of the 2 final disposal sites in Mandalay, disposing 500 tpd of household and 
commercial wastes - poor segregation of combustibles and therefore waste, as such, has 

high CV 

Technology for a better society 77 Technology for a better society 78 
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Mandalay North 

Technology for a better society 81 Technology for a better society 82 
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Technology for a better society 85 Technology for a better society 86 
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Technology for a better society 89 Technology for a better society 90 
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Scrap Metal Recycling Facility in Mandalay 

Technology for a better society 
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Technology for a better society 95 Technology for a better society 96 

Technology for a better society 97 

Plastic Recycling Facility in Mandalay 

Technology for a better society 98 
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Technology for a better society 101 Technology for a better society 102 
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GOLDEN DOWA Ecosystem is setting up waste management facility in 
Thilawa SEZ. 

Technology for a better society 104 

Technology for a better society 105 Technology for a better society 106 

Management of HW, 
Disposal options and 

treatment facilities 
 

Resource efficiency, 
reuse, recovery & 

recycling 

Monitoring, 
Control and 
enforcement 

Policy, 
regulatory 
framework 

and 
legislation 

Vital 
components 
of a  
HWM-system 

• Awareness 
• Competence & 

capacity and 
Support 
services 

• Polluter pays 
principle and 
willingness to 
pay 
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Industry and 
Associations 

Academia and 
Consultancies 

Authorities 

Cross cutting activities 
in the project 

 
• Capacity building 
• Awareness raising  
• Training 
• Technical assistance 

Technology for a better society 111 

WS on Hazardous Chemicals Management, Yangon 18 
September 2014 

Technology for a better society 114 Technology for a better society 115 

WS on Basel Convention, Yangon 25 August 2015 
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Consultation meeting on 
Hazardous Substances,  
Yangon 27 November 2015 

Technology for a better society 117 

Technology for a better society 118 

WS on Treatment of Industrial and 
Hazardous Wastes, Yangon 4 February 2016 Technology for a better society 120 
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Meetings with heads of departments of MCDC, Ministry of industry, ECD-Mandalay and 
industry representatives 23 November 2015 

Technology for a better society 122 

Technology for a better society 123 

Media will be an important in raising awareness  
Technology for a better society 124 

Discussions with Yangon Technological University to 
provide a course on Hazardous Chemicals 
Management and supervise students doing their thesis 
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Improved management of 
Hazardous and Industrial 

Wastes in Myanmar 

EU, Finland, 
ADB, 

UNIDO, 
Korea 

…projects 

Japan 
Waste 
Water 

Project 

Norwegian 
HWM-

Project 

EU, Finland, 
ADB, 

UNIDO, 
Korea

…projects

EU

Japan 
Waste 
WaWWWWW ter 

ProjecttProjjjjjjjjjjjjjjjjjjjjjjjojjjojjjecececececcccccccccctttttttttttttttttttttttttttttttttttt

Norwegian 
HWM-

Project

Cooperation & 
synergy 

Technology for a better society 

Myanmar - Norwegian Cooperation on the  
Management of Hazardous Waste in Myanmar 

Overall Goal, Purpose and Outputs of the Project 

Project Stakeholders 

Project Schedule 

Overall Approaches 

Project Target Areas 

Project Expert Team 

NEA: Norwegian Environment Agency; MFA: Ministry of Foreign Affairs; HW: Hazardous wastes; Contacts in MONREC: Mr. Min Maw and Dr. Tin A. Win. 

Item Overall goal, project purpose and Outputs 

Overall 
Goal 

- Improved management of Hazardous Waste (HW) 
- Assist in developing a regulatory framework for HWM in Myanmar, 
including implementation of the Basel Convention. 
- Propose a Hazardous Waste Master plan for HW management in Myanmar. 

Project 
Purpose 

Contribute in the improvement of Environmental Management in Myanmar by 
strengthening institutional frameworks, by building capacities and providing 
technical assistance in the Environmentally Sound Management of Hazardous 
Waste (ESMHW).  

Outputs 

Output 1 Inception phase is finalised 

Output 2 
Baseline for existing regulatory framework and institutional 
arrangement for HW in Myanmar is conducted. 

Output 3 
Technical Baseline study and Inventory of HW in Myanmar is 
conducted. 

Output 4 
Technical Feasibility study for different hazardous waste 
treatment solutions is conducted – Prepared a Master Plan for 
HWM 

An intermediate outcome is strengthened capacity within MONREC/ECD, other relevant 
Ministries, City Development Committees, industry and relevant stakeholders on 
management of Hazardous Waste. 

TeTeTechchchnononololologygygy fffooooooo



UNEP International Environmental Technology Centre 1 

Integrated Solid Waste Management 
 

Stakeholders’ Concerns UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
International Environmental Technology Centre 

2 

Identifying Stakeholders 

1. Waste generators 
2. Service providers 
3. Regulators 
4. Government departments 
5.  Recycling sector 
6. Community or neighbourhood 

UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
International Environmental Technology Centre 

3 

Stakeholders w.r.t. Source 

MSW 
Domestic Waste (Residential) 

2. Commercial – small businesses 
 
ISW 

Industrial – process waste 
(hazardous & non hazardous) 

4. Healthcare – hazardous waste 

UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
International Environmental Technology Centre 

4 

At Each Operational Stage 
Stakeholders & 

Activities 
 

Waste 
Generators 

 

Service 
Providers 

 

Regulators 
 

Government 
 

Actors in 
Recycling 

& Resource 
Generation 

 

Community 
 

Source Segregation 
 

  
 

  
 

  
 

  
 

  
 

  
 

Collection 
 

  
 

  
 

  
 

  
 

  
 

  
 

Transportation 
 

  
 

  
 

  
 

  
 

  
 

  
 

Treatment 
 

  
 

  
 

  
 

  
 

  
 

  
 

Disposal 
 

  
 

  
 

  
 

  
 

  
 

  
 

Recycling & 
Resource 
Generation 
 

  
 

  
 

  
 

  
 

  
 

  
 



UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
International Environmental Technology Centre 
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Issues and Concerns 
UNNNNNEEEEPUUUNNNNEEEEEPPPUNNNEEEEPUNNEEEEP

UNNNNEEEEEPUNEEEEPUNEEEEP

UniUniUnininitedtedted NaNaNatiotiotionsnsns EnvEnvEnviroiroironmeenmenmeent tttt ProProProProogragragragrag ag mmemmmmmme

UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
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MSW (Segregation at Source) 
  

 
Waste Generators 

 
Service Providers 

 
Actors in 
Recycling 

 Financial 
 

1.  Who would bear the costs for 
buying bins and bags for source 
segregation 
2. Who would get the benefit of 
earnings from the sale of source-
separated recyclables 
3. Current fee system and 
increase in the fee with respect 
to affordability 

 

1. Who would bear the cost of providing 
extra equipment and service 
2. Who should get the benefit from the 
sale of the source-separated recyclables 

 

1. Will scavengers get benefit 
from more and clean quantity 
of recyclables (income and 
better job safety) 

 

Social 
 

1. Cleaning the recyclables and 
keeping the garbage for longer 
duration 
2. Awareness raising for 
segregation of waste and proper 
primary disposal 

 

1. Who will be responsible for safety & 
security of additional facilities 
2. Sanitation workers working 
environment including health risks 
  

 

1. Will any training be 
required 
2. Waste pickers’ working 
environment including health 
risks 

 
Technical 
 

1. Information about segregation 
of waste (different types of 
waste) 
2. Availability of different types 
of waste collection bags 
3. The size, shape and location of 
bins 
4. Methods for reuse and 
recycling waste at source 
5. Current problems in the waste 
collection and one or two 
possible suggestions for the 
improvements 

 

1. Technical adaptability of bins to 
transfer the garbage in the collection 
vehicles 
2. Training for sanitation workers 
3. Knowledge about different type of 
wastes, especially hazardous waste 
4. Segregation and recycling of waste 
after collection by sanitation workers 

 

1. How to distinguish between 
PET and other plastics 
2. Cleaning/treatment of the 
recyclables by waste pickers – 
availability of space, water, 
etc. 
3. Waste pickers’ collection 
point (bins, community waste 
disposal points, etc.) for waste 
pickers 

 
Environm
ental 
 

1. Odour, leakage and attracting 
birds, animals and flies 
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MSW (Collection) 
  
 

Waste Generators 
 

Service Providers 
 

Actors in Recycling & 
Resource Generation 

 

Financial 
 

1. Will there be any new 
collection charges 
 

1.Will there be revised 
collection charges for the 
service providers 
 

1. Whether scavengers 
will gain or loose in the 
new collection system? 
 

Social 
 

1. Can I allow scavengers 
to come to my house 
 

  
 

  
 

Technical 
 

1. Frequency and timing of 
collection 
 

1. What should be the 
collection frequency and 
timing based on the 
capacity of the department 
 

  
 

Environmental 
 

1. Odour and flies if the 
waste has to stay longer at 
my disposal point 
 

1. Will there be new health 
and environmental risks if 
the waste stays longer 
before it is collected 
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MSW (Transportation) 
  
 

Service Providers 
 

Community 
 

Financial 
 

1. Cost of transportation equipment 
 

1. Will the community have to bear any 
additional charges 
 

Social 
 

  
 

  
 

Technical 
 

1. Operational aspects 
2. Maintenance capacity 
 

  
 

Environmental 
 

  
 

1. Noise and congestion 
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MSW (Treatment) 
  
 

Service Providers 
 

Actors in Recycling 
& Resource 
Generation 

 

Community 
 

Financial 
 

1. Costs for each treatment 
option 
2. Benefits (e.g. waste to energy) 
3. Who should pay the costs 
 

1. Costs and 
benefits of recycling 
at treatment plants 
 

1. Will we get a share in 
the benefit 
 

Social 
 

1. Can treatment facilities 
provide additional jobs 
 

1. Working 
conditions at 
treatment facilities 
 

  
 

Technical 
 

1. Operation & maintenance 
skills 
2. Compliance with the 
regulations 
 

1. What are the 
market 
opportunities 
 

  
 

Environmental 
 

1. Water pollution form 
treatment facilities 
 

1. Is this regarded 
as natural 
environmental 
damaging 
 

1. Treatment facilities 
should not be located in 
my backyard 
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MSW (Disposal) 
  
 

Service Providers 
 

Actors in Recycling & 
Resource Generation 

 

Community 
 

Financial 
 

1. Costs for different options 
 

  
 

  
 

Social 
 

1. Will there be any public 
involvement against the 
facility 
2. What is the guarantee of 
recovering waste over long 
periods 
 

  
 

1. Is the treatment self-
viable over long-term 
 

Technical 
 

1. Operation & maintenance 
skills 
2. Compliance with the 
regulations 
 

1. Scavenging at landfill 
2. Technology and 
capacity for producing 
energy from landfill gas 
 

1. Is there any risk of 
accident 
 

Environmental 
 

1. Will there be future 
stringency in environmental 
law 
 

  
 

1. Environmental 
impacts on ground 
water & air pollution, 
noise, odour, etc. 
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Recycling & Resource Generation 
  
 

Actors in Recycling & Resource Generation 
 

Financial 
 

1. What will be change in the earnings for individuals and businesses involved in 
collection and selling of recycling 
2. Is there a ready market for resources generated from waste (e.g. compost, bio-gas) 
3. Where is information available on new technologies utilizing waste as an input 
 

Social 
 

1. Work safety of individuals involved into the recycling and composting 
2. Acceptability of goods (including compost and gas) produced from waste 
 

Technical 
 

1. Technology and capacity to convert waste into a resource 
 

Environmental 
 

1. Compliance with the environmental standards 
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ISW (Segregation at Source) 
  
 

Waste Generators 
 

Financial 
 

1. Who will pay for the additional cost of segregation 
2. The cost for treatment and reuse is very high 
3. Is it expensive to treat special waste (hazardous waste, e-waste, etc.) 
 

Social 
 

1. Are there any special provisions to be made for operators 
 

Technical 
 

1. Compliance with the regulations 
2. Technology, capacity and practices to store and treat or reuse/recycle 
the waste within the industry or hospital 
3. Information about the type of waste for segregation at source 
4. Opinions about the difficulties to manage industrial/hospital waste 
and one or two suggestions for the improvements 
 

Environmental 
 

1. Any internal regulations, in addition to national and local regulations, 
regarding handling/managing special wastes at industry/hospital 
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ISW (Collection) 
  
 

Waste Generators 
 

Service Providers 
 

Financial 
 

  
 

1. Waste generators are currently unwilling 
to engage service providers  for waste 
collection 
2. Are the collection charges, paid by the 
generators (industries/hospitals) enough to 
generate profits 
 

Social 
 

1.Service providers do not deploy 
trained personnel 
 

1. Waste generators are not cooperative to 
facilitate the work of service providers 
 

Technical 
 

1. Frequency and timing of 
collection 
 

1. Technology and capacity to collect the 
source-separated waste from industries 
2. Do service providers possess the licence to 
collect/mange special wastes 
 

Environmental 
 

1. Environmental protection 
measures by the service providers 
during collection 
 

1. Meeting the environmental standards 
while collecting/managing special waste 
(hazardous, e-waste, etc.) 
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ISW (Transportation) 
  
 

Service Providers 
 

Waste Generators 
 

Community 
 

Financial 
 

1. Cost of transportation 
equipment 
 

  
 

  
 

Social 
 

  
 

  
 

  
 

Technical 
 

1. Operational aspects 
2. Maintenance capacity 
 

Service providers lack 
technical capacity and that 
may result into accidents and 
mismanagement 
 

  
 

Environmental 
 

  
 

  
 

1. Noise, congestion 
and accidents 
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ISW (Treatment) 
  
 

Waste Generators 
 

Service Providers 
 

Community 
 

Financial 
 

1. Charges 
 

1. Costs for each treatment 
option 
2. Benefits (e.g. waste to energy) 
 

  
 

Social 
 

  
 

  
 

  
 

Technical 
 

  
 

1. Operation & maintenance 
skills 
2. Compliance with the 
regulations 
 

  
 

Environmental 
 

  
 

  
 

1. Environmental impacts 
 

UNEPUNEPUNEP

UNEP 
United Nations Environment Programme 

Division of Technology, Industry and Economics 
International Environmental Technology Centre 

16 

ISW (Treatment) 
  
 

Service Providers 
 

Community 
 

Financial 
 

1. Costs for each option 
 

  
 

Social 
 

  
 

  
 

Technical 
 

1. Operation & maintenance capacity 
2. Compliance with the regulations 
 

  
 

Environmental 
 

  
 

1. Environmental impacts on 
ground water & air pollution, 
noise, odour, etc. 
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