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Introduction 

Phitsanulok is a large municipality of Phitsanulok province. It is in lower northern Thailand, 377 

kilometers north of the Bangkok Metropolitan area. It covers an area of 18.26 km2 with register 

population of 68,6421 (Figure 1). It is a hub for business, trade, transport, and education in lower 

northern Thailand.  

 

 

Figure 1 Map of Phitsanulok Municipality, Thailand 

 

About 34,877 tonnes per year of waste is generated by households and institutes; business and 

markets; and tourism. Waste collection is carried out by the municipality. The municipality has 

contracted a private company to operate a mechanical biological treatment (MBT) facility 

owned by the municipality with an area of 36 ha. The municipality has actively promoted 3Rs 

implementation in communities and schools under its aims to achieve zero waste policy.   

                                                   
1 as of 30 September 2016 
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Figure 2 Mechanical biological treatment site of Phitsanulok Municipality 

 

In 2014, Phitsanulok Municipality joined the Climate and Clean Air Coalition (CCAC), the first city 

in Thailand to do so. IGES and Dr. Walter Schoell Foundation conducted a rapid city assessment 

and organized a participatory workshop to enhance active discussion among municipal staff on 

how to further improve solid waste management in Phitsanulok. The proposal from the 

participants of that workshop can be summarized into eight main tasks: 

1) Mainstreaming 3Rs and community based waste management 

2) Improving waste collection efficiency and fuel use 

3) Increasing organic waste separation and processing for utilization 

4) Increasing utilization of post-MBT waste to achieve zero-waste landfill 

5) Promoting non-burning practices 

6) Generating biogas from leachate for energy use 

7) Improving accounting system of SLCP emissions from MSW management 

8) To be a learning center for SLCP emissions reduction from MSW in Thailand and Asia    
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In 2015, CCAC provided financial support to develop a work plan for Phitsanulok Municipality to 

cover the above 8 tasks through a public participation approach. Deliverables are presented in 

the following parts. 
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Work Plan 1: Mainstreaming 3Rs and community based waste 

management 

 

Background 

IGES and Phitsanulok Municipality have identified several activities that are required in order to 

successfully develop a work plan for mainstreaming 3Rs and community based waste 

management including an awareness raising campaign; building the capacity of municipality's 

personnel on climate friendly waste management; developing a local school curriculum for 

students on climate-friendly waste management; conducting a pilot project in communities, 

schools, hotels in the implementation of the 3Rs and community-based waste management 

practices; promoting these pilot schools, communities and hotels to be mentors; and practicing 

the 3Rs at the municipal office and improving engagement with the public. 

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) Formation of working group and inception meeting for the preparation of work 

plan development 

b) Participatory workshops to develop a draft work plan  

c) Site visits at and learning from awarded zero waste schools and zero waste 

communities 

d) Pilot project implementation for testing the strategy and work plan at 

communities and schools. Participatory monitoring and evaluation was conducted. 

A curriculum on zero waste school was developed. 

e) Creating webpage for public outreach on SLCP emission reduction practices (This 

task was transferred to Working Group 8: Preparation to be a learning center) 

f) Finalised the work plan for actual implementation 

 

Deliverables 

The deliverables comprise a summary of workshop and participant list, a summary of pilot 

project implementation and the work plan.  
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a) Summary of workshops  

• Workshop on leadership competence building and site visits on 12-15 January 2016  

There were 49 participants from communities, educational institutes, hotels and the Phitsanulok 

Municipal office attending the workshop and site visit. The objective of this workshop was to share 

the project background and seek cooperation from participants to develop the work plan and 

implement pilot projects. The agenda included a presentation on the 3Rs and climate change and a 

checklist for project implementation. Site visits were a part of the leadership competence building, 

which allowed participants to talk directly with representatives from successful projects and identify 

the potential for adoption in Phitsanulok Municipality. The site visits included community based 

waste management program at Maha Bho community; a low carbon hotel at Nan Boutique Hotel in 

Nan Province; a community based waste management programme in Ban Tungsri community; and 

low carbon schools at Prae Municipal School in Prae province. 

 

• Workshop on lesson learnt from site visits on 19 January 2016 

The workshop was organized on 19 January 2016 to gain feedback, ideas and comments from 

participants of the site visits. It was observed by the participants that the success factors included: 

o Strengthening community, hotel and school based waste management through 

awareness raising; 

o Empowering community by giving an active role to community leaders including waste 

fee collection. Therefore, the workload of municipal staff has decreased while as waste 

management in the community has improved; 

o Implementing project based on strength of the community; 

o Enhancing active cooperation among communities, temples and the municipal office 

as a part of social interventions; 

o Promoting waste separation at source by using recyclable market mechanism that 

allow residents to earn extra income from selling recyclable wastes, food waste and 

composting either for individual or community;   

o Award competition can be a driving force for schools to improve waste management 

towards developing low carbon schools 

The participants identified that the following approach can be applied to Phitsanulok 

Municipality: 

o Expand the 3Rs and community based waste management to all communities; 

o Ensure the involvement of particular groups for project implementation such as 

women groups, elderly groups, vocational groups, housewife groups and youth groups; 
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o Require the active cooperation among the Departments of Public Health, Welfare and 

Education; 

o Transfer knowledge through on-the-job training;  

o Give priority to waste reduction at the household level; 

o Involve temples in the project due to their high level of food waste generation; 

o Train schools to serve communities as a knowledge hub on waste management;  

o Enhance cooperation among schools, temples and communities as key stakeholders at 

the local level 

 Participants suggested that the following activities should be considered: 

o Reducing the use of plastic bags and foam;  

o Setting up a community focal point on waste management; 

o Allocating budget for communities;  

o Allocating more time for municipal staff to work with communities;  

o Give incentives such as certificates or trophies to communities, schools and hotels that 

perform well in waste management 

 Participants agree to the following activities: 

o Avoid waste generation by using shopping baskets or bags, reusing goods and products 

and sorting sellable waste for recycling; 

o Seal waste bags properly before depositing and leaving in the bin;  

o Organize a group meeting every third Thursday of the month at 14:00 at municipal 

office; 

o Keep in contact via applications such as Line and Facebook; 

o Conduct 3Rs at Rattana Park hotels as a pilot hotel;  

 

• Workshop on development of local curricular for municipal school on climate friendly 

waste management on 6 September 2016 

A workshop on local curricular development was organized on the 6 September 2016 at Wat 

Tamaprang School. There are 16 participants from 5 municipal schools of Phitsanulok Municipality. 

These schools will integrate teaching on subjects related to the 3Rs for waste management and 

climate change mitigation from Kindergarten to Grade 9. However, the schools cannot create a new 

course due to limitation of the national outline of school curriculum. Therefore, the teachers will 

integrate them into the general education through actual practice for Kindergarten, the careers and 

technology course for Grade 1-6 and the science course for Grade 7-9. To effectively teach students 

on this subject, teachers requested special training on waste and climate change mitigation to all 

teachers of Municipal Schools.  
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b) Summary of pilot project implementation 

• Community based waste management 

Pilot project was conducted in 6 communities: Pralue, Chaiyanuparp, Pratumuang, Ruenpae, 

Taandio, and Praongkhao. The project started with training residents on waste composition 

analysis, which could enable design a proper plan for waste management in their communities. 

It was found that their waste comprises 62% food waste, 18% plastic bag, 4% diapers, 3% paper, 

3% plastic, 3% cloth, 2% glass, 1% foam, 1% wood, and 3% others. Hence, the community plan 

on waste management will focus on organic waste utilization for composting and animal feed 

and reduction in the use of plastic bags. To do so, training on how to make a shopping basket 

was provided to reduce use of plastic bags. Also, training on community based composting was 

provided and composting boxes were distributed to participants who would like to do 

composting at home and in the community.   

 

• Low carbon waste management in schools 

Two schools were involved in this pilot project: Municipal School 3 and Municipal School 5. The 

pilot project in schools included teaching on environmental subjects in every Friday; 3Rs 

implementation and waste separation at source; use of compost for growing vegetables in 

school; use of recyclable papers and plastic to create goods and accessories; no plastic bags; and 

so on. As the success in these pilot schools were observed, Bhudhachinarat school requested 

the Municipal Office to also provide training to their students to practice the 3Rs in school as a 

part of a low carbon school programme.    

 

• Low carbon waste management in hotel 

Pilot project on low carbon waste management in hotels was conducted at Rattana Park Hotel. 

The activities included the replacement of tissue paper with cloth for hand drying; conducting 

vermicomposting and using compost for growing vegetables in the hotel garden. As a result, the 
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hotel become a learning centre for other hotels and a local certification program was developed 

to encourage other hotels to participate in these kind of activities under the name of the 'Green 

Hotel Programme'.     

 

c) Work plan 

During the work plan development in 2015-2016, the municipality has tried to promote the 3Rs 

in many ways including providing training to and conducting pilot projects in communities; 

schools, and hotels; promoting of no use of styrene foam under the slogan 'Say No to Foam' in 

municipal festivals; and raising awareness through the integration of learning on waste 

management in the municipal school curriculum. Based on experience from these activities, the 

Municipality has developed a 12-year work plan for mainstreaming the 3Rs and community 

based waste management (Table 1-1).  

Under governance rules in Thailand, Phitsanulok Municipality needs to submit a 4 year municipal 

development plan to allocate the municipal budget and/or request financial support from the 

national government. Therefore, the municipality has set a budget plan to implement the work 

plan on mainstreaming 3Rs in their 4 year municipal development plan as presented in Table 1-

2. Nevertheless, the municipality has already allocated 600,000 THB for implementation of this 

work plan in 2017.
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Table 1-1: 12-year work plan on mainstreaming 3Rs and community based solid waste management 

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Waste reduction at 

the disposal system 

(as of 2016: 96 

tonnes/d) 

80 tonnes/day 

or 1.2 

kg/capita/d of 

registered 

population 

75 tonnes/day 

or 1.1 

kg/capita/d of 

registered 

population 

70 tonnes/day 

or 1.0 

kg/capita/d of 

registered 

population 

5 tonnes/day of 

collected waste is 

reduced every 4 years 

or waste to be disposed 

per registered 

population is reduced 

by 0.1 kg/capita/day for 

every 4 years  

o Promote reduction of waste 

generation through avoiding the use 

of plastic bags, reuse of products, etc. 

o Promote waste separation at sources 

for animal feed, composting, and 

recycling by communities, schools, 

hotels, markets and so on. 

o Campaign on the 3Rs practices in 

governmental buildings, education 

institutes, religious organizations, 

private places and businesses  

o Install hazardous waste bins to all 

communities to avoid contamination 

of hazard waste in organic and 

recyclable wastes 

Public Health 

and 

Environment 

Bureau 

 

 

 

 

 

 

 

Parameters Target Milestone Implementation Responded/ 
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(Baseline) 2018-2021 2022-2025 2026-2029 Supporting 

departments (4 Years) (8 Years) (12 Years) 

Increase number of 

schools adopted 

waste management 

curriculum (as of 

2016: 5 schools)  

9 13 17 Number of schools 

adopting waste 

management curricular 

is increased one school 

per year  

Encourage schools to integrate waste 

management in the school curriculum as a 

part of awareness raising to students to 

ensure long-term improvement of the 3Rs 

practices in the city.   

Education 

Bureau  

 

 

 

 

 

 

 

 

 

Table 1-2: 4-year budget plan on mainstreaming 3Rs and community based solid waste management 
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Project Objectives 
Goals 

(Project outputs) 

Budget plan 
Key Performance 

Indicator (KPI) 
Expected outcome 

Responsible 
department 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Promotion of 
citizen 
participation in 
waste 
management 

1.To strengthen a community 
based waste management 
towards zero waste communities   
2.To promote 3Rs-based waste 
reduction and waste separation in 
schools as learning sources and 
awareness creation for students   
3.To promote environmental 
management in temples located 
in the municipality area to be 
model temple for global warming 
mitigation  
4. To encourage standard 
environmental management in 
green hotels with local 
certification and able to further 
compete in national level 
competitions 
5.To promote hazardous waste 
separation in communities  
6.To reduce municipal waste at 
source 
7.To promote low carbon city 

1. Expansion of model 
community’s activities on 
waste reduction, 
separation to 12 
prospective communities  
2.Expansion of 3Rs 
campaigns in 10 schools   
3. Implement a waste 
management learning 
module and expand to 4 
schools    
4.Expansion of saleable 
material sorting and 
composting of organic 
waste in 4 religious 
organizations   
5.Promote green hotel 
standard and minimum 2 
hotels are certified  
6.Hazardous waste bins 
are installed minimum 
50% of total community  

300,000  
 

(allocated 
budget in 

2017) 
300,000 

300,000 300,000 300,000 1.Minimum 5% 
of waste is 
reduced from the 
previous fiscal 
year in the 
prospective 
areas 
2. Existence of 
waste 
management 
learning modules 
in schools  
3.At least 2 
hotels are 
certified as 
Green Hotels  
4. Hazardous 
waste bins are 
installed 
minimum 50% of 
total community 

1.People, students 
and governmental 
bodies aware of 
participation in 
environment 
management  
2.The municipality 
can reduce costs for 
waste management   
3.Waste 
management 
learning module is 
expanded in more 
schools  
4.The life time of the 
landfill site is 
prolonged  
5.Global warming 
effect is minimized 
through improved 
waste management   

Public Health 
and 
Environment 
Bureau  
(Main 
response) 
 
Education 
Bureau 
(Supporting)  

 

Project Objectives 
Goals 

(Project outputs) 

Budget plan Key Performance 
Indicator (KPI) 

Expected outcome Responsible 
2018 2019 2020 2021 
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(THB) (THB) (THB) (THB) 

Awareness 
raising 
campaign and 
networking for 
environmental 
management  
 
 
 

1.To create 
environmental networks 
sharing activities and 
knowledge  
2.To create an 
environmental  
volunteer group as part 
of municipal area 
development 
3.To disseminate 
knowledge and raising 
awareness on 
environment  
4.To minimize using 
plastic bags and 
Styrofoam  
 
 

1.An environmental network 
is set up consists of 15 
organisations with a 
workshop to exchange 
knowledge and experiences 
2.At least 1 training per year 
for an environmental  
volunteer groups including 
itinerant waste buyers  
3.Campaigns are organised 
every year on Thai 
Environment Day and on 
World Environment Day  
4.Annual campaign is 
conducted to minimise using 
plastic bags and Styrofoam  
5.Human resource 
development emphasizing 
on environment is organised 
at least once a year for 
various groups i.e. itinerant 
waste buyers  

300,000 
 

(allocated 
budget in 

2017) 
300,000

 
 
  
 
 
  

300,000 300,000 300,000 1. Specified 
activities are 
completely done 
2. 70% of all  
members 
contribute in 
environment 
activities 
3.Reducing use of 
plastic bags and 
Styrofoam in 
municipal 
festivals 
 
 

1.The municipality 
has multilateral 
cooperation with 
both government 
and private sectors 
on environmental 
management 
 
2.Environment are 
managed by groups 
or networks   
 
3.People is able to 
manage their own 
waste and other 
environmental 
concerns  

Public Health and 
environment 
Bureau  
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d) List of working group members 

1. Mr. Bancha  Rungsipanodorn         Deputy Municipal Clerk  Chairman 

2. Mrs.Sukanya Junsingha Bureau Director of Public health 

and Environment 

Deputy Chairman 

3. Mrs.Chanida Srisak Professional Nurse  Working Committee 

and Secretary  

4. Ms.Jureeporn Phet-on Health Promotion technical 

officer 

Working Committee 

and Secretary  

assistant 

Office of the Municipal Clerk 

5. Mrs.Piyakmon  Somsri Subdivision Chief of Directing Working Committee 

6. Mrs.Nomooy Chomnanjit Clerical Officer Working Committee 

7. Ms.Thanyalak Kongna Plan and Policy Analyst Working Committee 

8. Mr.Sakdanai Apinuntano Section chief of Tourism 

Promotion 

Working Committee 

9. Mr.Rachene Jamdee Disaster Prevention and Relief 

Officer 

Working Committee 

10. Mr.Somchai Pankerd City Law Enforcement Officer Working Committee 

11. Mrs.Hathairat Janpech Section chief of Bus terminal 

serve 

Working Committee 

12. Mr.Sanun Bumrongpong City Law Enforcement Officer Working Committee 

 

Bureau of Education 

13. Mrs.Arinrada Kukum-u Subdivision Chief of Plan and 

Policy Analysis 

Working Committee 

14. Mr.Praphat Yimsarouy Assistant Director of Municipal 

3 school (Tamapang) 

Working Committee 

15. Mrs.Nidarat Pattawong Teacher of Municipal 3 school 

(Tamapang) 

Working Committee 

16. Mrs.Jintana Khambung Teacher of Municipal 5 school 

(Panpee) 

Working Committee 

17. Mrs.Sukanya Taengthai Teacher of Municipal 5 school 

(Panpee) 

Working Committee 
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Bureau of Public health and Environment 

18. Mr.Prakan Noysukka Sanitary researcher Working Committee 

 

Division of Social Welfare 

19. Mrs.Benjawan Ronkana Subdivision Chief of Community 

Development 

Working Committee 

20. Ms.Yaowaluk Anupongsanukul Section Chief of Social Work Working Committee 

21. Ms.Preeyanut Banyati Section Chief of Planning and 

Community Data 

Working Committee 

22. Ms.Kemnipphic Tanopnan  Plan and Policy Analyst Working Committee 

23. Ms.Chayutra Tichaphan General Administrative Officer 

Assistant  

Working Committee 

 

e) List of participants of each workshop 

• Workshop on leadership competence building and site visits on 12-15 January 2016  

Name Family name Position/Organization 

Mr.Boonsong Tanthani Mayor 

Mr.Prakarn Noisukkha Sanitation Technical Officer, 

Professional Level 

Mr.Chatchainarong Tangsommkid Public Health Officer, Experienced Level 

Ms.Napaporn Bunnakyam Public Health Officer, Experienced Level 

Ms.Jureeporn Pet-on Public Health Technical Officer, 

Practitioner Level 

Ms.Suratana Sriprajak Employee  

Mr.Warot Lekkham Employee 

Ms.Ratchaneekorn Sornsida Employee 

Ms.Prayong Sukontiang Employee 

Mr.Nakorn Sinsaap General Affairs Officer, Experienced Level 

Ms.Napatsamon Artsanjorn Assistant to Social Developer 

Dr.Premruadee Charmpoonod DSF Chairperson  

Mr.Sommai Noiduang Driver 

Mr.Samruay Buakloy Driver 

Mr.Thiraput Kraidet Driver 

Mr.Prapat Yimsaruay Deputy Director, municipal school  

Ms.Nidarat Pattawong Teacher, Senior Professional Level, municipal school 
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Ms.Jintana Kambung Teacher, Senior Professional Level, municipal school 

Mr.Sopon Tangsongkiat Teacher assistant, municipal school   

Ms.Bubpa Thongnoi Deputy Director , Bhudachinaratpitaya School 

Ms.Surapa Janpleng Teacher, Professional Level,  

Bhudachinaratpitaya School 

Mr.Makha Pumsaard Ratana Park 

Ms.Pratana Buranakhet Director of Finance Bureau  

Mr.Pipat Sriudom Ratana Park 

Somnuek Nutnoo Ratana Park 

Ms.Ratchadaporn Thongrom Pralue Community 

Mr.Narongrit Petcharat Pralue Community 

Mr.Prom Maneewan Pralue Community 

Mr.Praloam Promchoo Watnoi Patana Community 

Ratchanee Promchu Watnoi Patana Community 

Mr.Sirisak Lakawin Watnoi Patana Community 

Mr.Chairat Tatiwongkan Kalayanamitr Community 

Mr.Sinchai Srisawang Kalayanamitr Community 

Ms.Sukanya Jansing Director, Public Health and Environment Bureau  

Mr.Chod Jaiton Kalayanamitr Community 

Ms.Natrujee Kerdpoka Chaiyanuparp Community 

Mr.Kamol Makanat Chaiyanuparp Community 

Ms.Buppa Topunyanont Chaiyanuparp Community 

Mr.Wanchai  Khuenkaew Pratumuang Community 

Ms.Jintana Sampakdee Pratumuang Community 

Mr.Natdanai Sampakdee Pratumuang Community 

Ms.Anong Raktung Praongkhao Community  

Ms.Narisara Patarakittipong Praongkhao Community  

Ms.Somjit Nakornniam Praongkhao Community  

Mr.Akadet Jaiaree Director, Social Welfare Division  

Mr.Patpong Tounpet Taandio Community 

Mr.Laong Khamsri Taandio Community 

Mr.Paiboon Thongsri Taandio Community 

Ms.Chanyanut Mijat Ruamjai Community 

Ms.Duangrudee Nilrat Ruamjai Community 

Ms.Ankana Chimdonthong Director, Finance Administration Department  



17 
 

Ms.Chanida Srisak Nursing Technical Officer, 

Senior Professional Level 

Ms.Patanee Deeket Nursing Technical Officer, 

Professional Level 

Ms.Phiangpen  Sriviroj Sanitation Technical Officer, 

Professional Level 

Ms. Cholada  Khanthong DSF committee and secretary  

 

• Workshop on lesson learnt from site visits on 19 January 2016 

Name Family name Position/Organization 

Mr.Prakarn Noisukkha Sanitation Technical Officer, 

Professional Level 

Mr.Chatchainarong Tangsommkid Public Health Officer, Experienced Level 

Ms.Napaporn Bunnakyam Public Health Officer, Experienced Level 

Ms.Jureeporn Pet-on Public Health Technical Officer, 

Practitioner Level 

Ms.Suratana Sriprajak Employee  

Mr.Warot Lekkham Employee 

Ms.Ratchaneekorn Sornsida Employee 

Ms.Prayong Sukontiang Employee 

Mr.Nakorn Sinsaap General Affairs Officer, Experienced Level 

Ms.Napatsamon Artsanjorn Assistant to Social Developer 

Dr.Premruadee Charmpoonod DSF Chairperson  

Mr.Sommai Noiduang Driver 

Mr.Samruay Buakloy Driver 

Mr.Thiraput Kraidet Driver 

Mr.Prapat Yimsaruay Deputy Director, municipal school  

Ms.Nidarat Pattawong Teacher, Senior Professional Level, municipal 

school 

Ms.Jintana Kambung Teacher, Senior Professional Level, municipal 

school 

Mr.Sopon Tangsongkiat Teacher assistant, municipal school   

Ms.Bubpa Thongnoi Deputy Director , Bhudachinaratpitaya School 

Ms.Surapa Janpleng Teacher, Professional Level,  

Bhudachinaratpitaya School 
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Mr.Makha Pumsaard Ratana Park 

Ms.Pratana Buranakhet Director of Finance Bureau  

Mr.Pipat Sriudom Ratana Park 

Somnuek Nutnoo Ratana Park 

Ms.Ratchadaporn Thongrom Pralue Community 

Mr.Narongrit Petcharat Pralue Community 

Mr.Prom Maneewan Pralue Community 

Mr.Praloam Promchoo Watnoi Patana Community 

Ratchanee Promchu Watnoi Patana Community 

Mr.Sirisak Lakawin Watnoi Patana Community 

Mr.Chairat Tatiwongkan Kalayanamitr Community 

Mr.Sinchai Srisawang Kalayanamitr Community 

Ms.Sukanya Jansing Director, Public Health and Environment Bureau  

Mr.Chod Jaiton Kalayanamitr Community 

Ms.Natrujee Kerdpoka Chaiyanuparp Community 

Mr.Kamol Makanat Chaiyanuparp Community 

Ms.Buppa Topunyanont Chaiyanuparp Community 

Mr.Wanchai  Khuenkaew Pratumuang Community 

Ms.Jintana Sampakdee Pratumuang Community 

Mr.Natdanai Sampakdee Pratumuang Community 

Ms.Anong Raktung Praongkhao Community  

Ms.Narisara Patarakittipong Praongkhao Community  

Ms.Somjit Nakornniam Praongkhao Community  

Mr.Akadet Jaiaree Director, Social Welfare Division  

Mr.Patpong Tounpet Taandio Community 

Mr.Laong Khamsri Taandio Community 

Mr.Paiboon Thongsri Taandio Community 

Ms.Chanyanut Mijat Ruamjai Community 

Ms.Duangrudee Nilrat Ruamjai Community 

Ms.Ankana Chimdonthong Director, Finance Administration Department  

Ms.Chanida Srisak Nursing Technical Officer, 

Senior Professional Level 

Ms.Patanee Deeket Nursing Technical Officer, 

Professional Level 

Ms.Phiangpen  Sriviroj Sanitation Technical Officer, 
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Professional Level 

Ms. Cholada  Khanthong DSF committee and secretary  

 

• Workshop on development of local curricular for municipal school on climate friendly 

waste management on 6 September 2016 

No Name-Surname Position Organisation 

1 Mrs.Sasithon 

Piyapruektari  
Vice-Director,  

Senior Professional Level Teachers (K 3 Teachers) 
Municipal school 1 

2 Mrs.Chayanan Raksa  Senior Professional Level Teachers (K 3 Teachers) Municipal school 1 

3 Mrs.Pantip Sithiwong  Senior Professional Level Teachers (K 3 Teachers) Municipal school 1 

4 Mrs.Nattapak Worajit  Senior Professional Level Teachers (K 3 Teachers) Municipal school 1 

5 Mr.Pratueng 

Puangkongnakan  
Vice-Director, Senior Professional Level Teachers (K 3 

Teachers) 
Municipal school 2 

 
6 Mrs.Jintana Petthong  Senior Professional Level Teachers (K 3 Teachers) Municipal school 2 

 
7 Ms.Panjit  

Arun -unket 
Senior Professional Level Teachers (K 3 Teachers) Municipal school 2 

 
8 Mr.Prapat Yimsaruay  Vice-Director,  

Senior Professional Level Teachers (K 3 Teachers) 

Municipal school 3 

 
9 Mrs.Nidarat 

Pattawong   

Senior Professional Level Teachers (K 3 Teachers) Municipal school 3 

10 Mrs.Ratchanee 

Laisiangproa 

Senior Professional Level Teachers (K 3 Teachers) Municipal school 3 

11 Ms.Jantana 

Warapornwimonchai 
Vice-Director,  

Professional Level Teachers (K 2 Teachers) 
Municipal school 4 

 

12 Mrs.Sirapat Singtawat  Senior Professional Level Teachers (K 3 Teachers) Municipal school 4 

13 Mrs.Sopaporn 

Yoimuang  
Senior Professional Level Teachers (K 3 Teachers) Municipal school 4 

14 Mrs.Jintana Kambung  Senior Professional Level Teachers (K 3 Teachers) Municipal school 5 

 

15 Mrs.Arinrada Kukam-

ou  
Head of Planning and Project subdivision  Education bureau  

16.  Mr.Pornsak Yookong  Vice-Director, Senior Professional Level Teachers (K 3 

Teachers) 

Municipal school 3 
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Work Plan 2: Improving waste collection efficiency and fuel use 

 

Background 

Phitsanulok Municipality received complaints regarding waste collection service. Some vehicles 

are relatively old and there is a need to investigate whether it is technically viable to change the 

fuel type from diesel to natural gas vehicles. Also, there is a need to develop a plan on how to 

collect waste management fees from residents.  

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) Formation of a working group and inception meeting for the preparation of work 

plan development; 

b) Identified alternative waste collection systems and potential of changing fuel type 

including assessing the technical and economic aspects;  

c) Identified an alternative approach for collection waste fee from residents; 

d) Participatory workshop to develop the work plan 

 

Deliverables 

The deliverables comprise a summary of alternative improvement of waste and waste fee 

collection; summary of pilot project implementation; key challenges and lessons learned and 

the work plan.  

 

a) Summary of alternative improvement of waste and waste fee collection 

 Alternative improvement of waste collection  

A study on waste collection efficiency was conducted. It was found that distance and amount of 

waste collected by each route is not equally distributed. Therefore, routes were readjusted to 

balance the workload of each truck. Also, the speed of collection is very slow in some routes as 
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there are many small waste bins. It was therefore proposed to reroute trucks to balance the 

working hours of each truck.  

For the fuel use, the municipality is interested in refurbishing old diesel-using waste collection 

trucks to accept natural gas. Based on the municipal record of fuel consumption, it was found 

that collection trucks with diesel engine consume 24,622 THB per month per truck with an 

average of 9.47 THB per kilometre, which is higher than the collection trucks that use natural 

gas. Trucks with natural gas engines consume 12,813 THB on average for each truck per month 

or 4.30 THB per kilometre. The cost for modification from diesel to natural gas is 1.4 million THB 

per truck, leaving a payback time of 3.65 years. 

 Alternative improvement of waste fee collection 

The municipality considered improving waste fee collection in two ways: increasing the waste 

fee collection coverage and increasing the fee for waste collection based on the amount of waste 

discharged.  

The municipality has set three channels to pay for waste fee: pay to waste fee collectors, pay to 

the Financial Bureau, or pay to the Water Supply Division. However, only 14% of residents pay 

for waste fee regularly while 36% of residents did not pay at all. Residents raised various reason 

why they don't pay as follows: 

o Waste management is the responsibility of the municipality  

o Poor collection service by municipal staff 

o Did not generate waste 

o The fee is too high 

The municipality plans to solve this problem by creating good cooperation between the waste 

collection and the waste fee collector teams by sharing relevant information such as location of 

house that claimed that they received no waste collection service, the actual cost of waste 

management, etc. Additionally, the municipality plans to increase revenue from waste 
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management by reassessing the amount of waste generated by business enterprises and 

recalculating the waste fee.    

 

b) Summary of pilot project implementation, key challenges and lessons 

learned 

 Improvement of waste collection efficiency   

The following measures were conducted during the pilot test: 

o Rerouting of waste collection services in four routes to observe changes in 

efficiency of waste collection services.  

o Replacement of waste bins in areas where the bins were broken.  

o Installing waste bins in areas that do not have enough waste bins 

o Put sign of 'No waste drop' in areas that should be kept free from waste such as 

roadsides  

Key challenges 

o Limited number of staff and equipment 

o Inadequate knowledge of driver on fuel consumption and SLCP emissions 

o Inefficient waste truck fleet because some of them are relatively old resulting in 

high fuel consumption 

Lesson learnt and alternative solution 

o It was found that the collection efficiency is not only related to rerouting of trucks. 

Sometimes, residents just drop waste into the bins a few minutes after the 

collection truck has passed. Therefore, the waste was left uncollected. To solve 

this problem, there is a need to negotiate with residents on the waste collection 

time. 
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o Human resources development is required to improve working efficiency of truck 

drivers and waste loaders 

 

 Recalculating waste fee based on the amount of waste discharge 

A survey on waste amount discharge by 40 selected businesses was conducted for 7 days on 

May 2-8, 2016. Pictures were taken during those days to use as an evidence of waste amounts. 

It was founded that some of these groups did not discharge waste every day, therefore they use 

it as a reason not to pay for waste fees. However, the municipal staff shown them the record of 

waste weight over 7 days with pictures. Therefore, the business enterprises could not refuse to 

pay. As a result, the municipality can increase the amount of waste fee collection from business 

enterprise and aim to conduct survey on waste amount to cover the entire area. 

Challenges 

o Lack of competent staff to monitor waste amount of business enterprises in all area 

o Always new shops open which some of them did not register to the municipality 

Based on the survey with 40 enterprises, the current fee is very low compare to the 

discharged amount. The municipality wants to increase the rate of waste fee, but they need 

to find strategies to convince the enterprises to pay the actual fee.  

Lesson learnt 

o People do not want to pay for waste fees; therefore, evidence of the amount of waste 

disposed is important when negotiating with them to pay the fee. 

o Once the waste fee has increased, residents expected better waste collection services. 

o Need to disseminate the existing national regulation on waste management to 

residents to convince them that it is a duty of residents to pay for waste fee. 

o Need to build capacity and improve relationship of waste collectors and fee collectors. 
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c) Work plan 

The municipality aims to reduce waste truck fuel consumption by changing fuel types and phasing out old collection trucks. The 12-year work plan 

for improving waste collection efficiency and fuel use was developed (Table 2-1).   

 

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Reduction of waste 

related complaints (as 

of 2016: 76 

complaints) 

< 5 % < 5 % < 5 % 

 

Reduced complaints by 

residents to less than 5% of 

the numbers in 2016 

o Improve efficiency of waste 

collection service by 

seeking cooperation with 

residents on discharging of 

waste based on the 

schedule 

Public Health 

and 

Environment 

Bureau 

Reduction of fuel 

consumption (as of 

Aug 2016: 73,849.33 

litres)  

 

2% 

 

2% 

 

2% 

Fuel consumption by waste 

trucks is reduced by 2% 

every 4 years  

o Rerouting of waste 

collection service 

o Change of fuel types from 

diesel to CNG or NGV 

o Phase out old waste 

collection truck 

Public Health 

and 

Environment 

Bureau 
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Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Increase number of 

residents paying 

waste fees  

(baseline: numbers of 

residents paying 

waste fees in 2016) 

10% 15% 20% Increase number of 

residents pay for waste fee 

5% for every 4 years 

o Provide training to waste 

fee collectors 

o Sharing information of 

expenses on waste 

management to residents   

Finance Bureau 

 

In order to implement the work plan, the municipality has allocated budget to purchase the following equipments in 2017.   

o 4.5 million THB for a 6 wheels container waste truck with compress natural gas (CNG) engine 

o 0.72 million THB for 2 of 4 wheels hybrid open side waste trucks of 3 m3 

o 0.2 million THB for 2 of large container bins for waste storage with minimum capacity of 8 m3 

o 1 million THB for a container for trailer 

o 18,350 THB for 2 sets of closed-circuit television (CCTV) to be installed at the transfer station and the disposal site 

o 70,000 THB for air compressor and tire gauge 
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Also, the municipality has set budget plan in the 4-year municipal development plan as follows: 

Project Objectives 
Goals 

(Project outputs) 

Budget plan Key 
Performance 

Indicator (KPI) 
Expected outcome Responsible 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Improvement 
of waste 
collection 
services 

1. Phase-out old waste 
collection truck with 
moderns truck with CNG 
engines 

6 wheels container 
waste truck with 
compress natural 
gas engine 

  
4.5 

million 

 
Purchased the 
proposed 
trucks as 
planned 

1. Increase the 
efficiency of waste 
collection services  
2. Reduce fuel 
costs for waste 
collection service 
3. Reduce SLCP 
emissions from 
diesel use 

Public Health 
and 
Environment 
Bureau  
(Main 
response) 

4 wheels hybrid 
open side waste 
trucks of 3 m3 (2 
truck/year) 

1.4 
million 

1.4 
million 

1.4 
million 

1.4 
million 

6 Wheels CNG 
trucks (2 
truck/year) 

4.6 
million 

4.6 
million 

4.6 
million 

4.6 
million 

2. Improve facilities for 
waste collection services 

Large container 
bins for waste 
storage with 
minimum capacity 
of 8 m3 

 
400,000 

  
Purchased 
containers and 
trailer as 
planned 

1. Improve 
efficiency of waste 
collection services 
2. Reduce 
complaints on 
waste uncollected 
in narrow and/or 
crowded roads 

Public Health 
and 
Environment 
Bureau  
(Main 
response) Trailer for pick-up 

car 
150,000 
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Project Objectives 
Goals 

(Project outputs) 

Budget plan Key 
Performance 

Indicator (KPI) 
Expected outcome Responsible 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Building 
capacity of 
waste fee 
collectors 

1. To increase capacity 
of waste fee collectors  

Waste fee 
collectors are 
trained and can 
convince residents 
to pay waste 
collection fees 

10,000 
   

All waste fee 
collectors are 
trained 

Increase amount 
of waste fee 
collected 

Finance Bureau 
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d) List of working group members 

No. Name Position Role 
1. Mrs.Sukanya Junsingha Bureau Director of Public 

health and Environment 
Chairman 

2. Mrs.Chanida Srisak Professional Nurse  Working Committee 
and Secretary  

3. Mr.Chatchaiyanarong 
Tangsomkid 

Section Chief of the Service 
Cleaning 

Working Committee 
and Secretary  
assistant 

Bureau of The Public Work 
4. Mr.Sippakorn Jampathong Division Director of Sanitary 

Work 
Working Committee 

5. Mrs.Suphawadee 
Phiboonsombat 

Subdivision Chief of General 
Administrative Officer 

Working Committee 

6. Mr.Chuchai Lornimitdee Section Chief of Garbage and 
Waste Disposal 

Working Committee 

7. Mr.Natthakon Plodnaimuang Automotive Mechanic Working Committee 
8. Sm3 Ni-ran Sununmalikun Section Chief of City planning 

Control 
Working Committee 

Bureau of Finance 
9. Ms.Kwanrat Kunajantrachot Division Director of Financial 

Resources Development 
Working Committee 

10. Ms.Patcharakan 
Montreeprempree 

Finance and Accounting 
Technical Officer 

Working Committee 

11. Ms.Nuchalee Krinart Employee Working Committee 
12. Ms.Chiddao Rattanaming Employee Working Committee 
 
Bureau of Public health and Environment 
13. Mr.Warot  Lekkum Employee Working Committee 
14. Ms.Ratchaneekorn Sornsrida Employee Working Committee 
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Work Plan 3: Increasing organic waste separation and processing for 

utilization 

 

Background 

Most organic waste generated in Phitsanulok Municipality is processed through mechanical 

biological treatment (MBT) with residuals being landfilled. However, the municipality wants to 

increase resource efficiency by separating organic waste at source for composting, animal feed 

or for possible use in anaerobic digestion.  

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) A brief study to understand the current composting practice in Phitsanulok and 

other countries 

b) Survey on food waste management undertaken by restaurants in the municipality 

c) A training workshop on organic waste separation for processing and utilization 

d) A participatory workshop to develop a work plan for increasing organic waste 

separation and processing based on the findings of quick study 

 

Deliverables 

The deliverables comprise a summary of the results of the composting study, summary of 

survey, summary of training workshop's contents organized for 6 communities, summary of 

workshop on work plan development, and the work plan.  

 

a) Summary of the results of the composting study 

The working group has reviewed various composting techniques including windrow composting, 

Takakura composting, and passive aeration composting. Later on, the municipality pilot tested 

the composting techniques as follows: 

 Passive aeration composting 
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The municipality is familiar with passive aeration composting technique by using pallets as 

a base (Figure 3-1). Aeration pipes were installed and the composting piles were covered 

with a layer of coconut peels. It was found that this method is suitable for a large scale 

composting of market waste.  

Figure 3-1 Passive aeration composting with pallets 
 

 Static layer composting  

The municipality has a separate scheme for leave and wood waste collection. Therefore, the 

municipal staff consider using these dried materials for enhancing aeration of a windrow 

composting pile. The structure of this composting technique is presented in Figure 3-2.  

 

Figure 3-2 Static layered composting technique 
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 Modified static layer composting  

It was found during the experiment that degraded food waste dropped under dried wood in 

the bottom layer. Therefore, the municipal staff decided to put a shading net on top of the 

branches layer to avoid the similar problem (Figure 3-3).   

 
Figure 3-3 Experiment on a modified static layer composting 

 

After the trial, the Public Work Bureau has decided to use the passive aeration technique with 

pallets and aeration pipes for composting of market waste because it is easier for them to 

manage.  

 

b) Summary of survey on food waste separation 

A survey on food waste separation was conducted in 139 sites including large size restaurants 

(larger than 200 m2), hotels, popular restaurants, hospitals, schools, food courts, and religious 

organizations. It was found that 10 out of 31 large size restaurants separate food waste for 

farmers with an average amount of 1,250 litres per day. Also, another 88 out of the remaining 

108 sites separate food waste and give to 46 farmers for animal feed (e.g. dogs, pigs, ducks, 

fishes, chicken) (Figure 3-4).  

There is still a lot of sites that may generate large amount of food waste. However, due to the 

limitation of time and personnel, the survey cannot be done across the whole city. Based on the 
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finding of this survey, the city has developed a matching programme for food waste generators 

and users to enhance separation and divert food waste out of the collection scheme of the 

municipality.   

 

 

Figure 3-4 Food waste collection for animal feed 

 

 

 

c) Summary of training workshops contents for communities 

Training workshops on promoting organic waste separation at source for utilization were 

conducted 6 times with 162 participants in total (Figure 3-5). The workshop contents included 

introduction of waste management; environmental impacts of improper waste management; 

composting techniques; and a demonstration on how to make household composting at their 

backyard by using a simple compost box (a small round concrete box). Also, the municipality 

offered composting boxes to participants who interested in making compost. However, a rental 

contract had to be signed prior to receiving it. In total, there were 86 participants applied for 

the box and to start composting (Figure 3-6). 
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Figure 3-5 Training on community based composting 

 

 
Figure 3-6 Example of household composting of participant 

 

d) Summary of workshop on work plan development 
Working group meeting was organized on 16 August 2016 to review challenges found during the 

project period. The following points were raised:   

o Limited number of staff, thus it needs to define clear responsibilities of each 

member. Also, senior staff need to train new staff especially on composting and 

working strategy with communities 
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o Limited area for centralised composting during the project time. A new composting 

plant should be constructed. 

o It is more difficult to manage large scale composting especially for leachate and 

odour control. Thus the municipality will promote decentralised composting in 

temples, schools, markets and flower shops. 

o For active cooperation, the Public Health and Environment Bureau and the Public 

Work Bureau will meet regularly on a monthly basis. 
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e) Work plan 

The municipality aims to increase amount of food waste for composting or animal feed by 10% of every 4 years by promoting organic waste 

separation at sources, conduct centralised composting, and promote use of food waste for animal feed and composting (Table 3-1). 

Table 3-1: 12 year work plan on increasing organic waste separation and processing for utilisation  

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Increase organic 

waste to composting  

(0.5 tonnes in 2016) 

10% 19% 27% Increased amount of 

organic waste by 10% every 

4 years 

o Promote organic waste 

separation in 6 markets 

o Conduct centralised 

composting in 3 sites 

o Promote use of food waste 

for animal feed through a 

producer and user 

matching service program 

o Improved composting sites 

o Subsidise composting 

boxes 

The Public 

Health and 

Environment 

Bureau and the 

Public Work 

Bureau  
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To implement the work plan, the municipality has allocated 140,000 THB for campaign on organic waste utilization in communities and markets in 

2017. Also, the municipality has set a budget plan in their municipal development plan as presented in Table 3-2: 

Table 3-2: 4-year budget plan for implementing work plan on increasing organic waste separation and processing for utilization 

Project Objectives 
Goals 

(Project outputs) 

Budget plan 
KPI 

Expected 
outcome 

Responsible 
department 2018 

(Baht) 
2019 

(Baht) 
2020 

(Baht) 
2021 

(Baht) 
Campaign on 
organic waste 
utilization in 
governmental 
buildings, 
private sectors, 
businesses and 
markets  
 

1. To increase organic 
waste separation in 
governmental 
buildings, private 
sectors, businesses 
and markets for 
further utilization   
2. To make use of 
organic waste, 
branches and weeds 
from the municipal 
area   
3. To reduce an 
amount of waste to 
be disposed  
 

1.Separate and utilize organic 
waste in 2 model markets and 
expand to other 4 markets  
2. Campaign organic waste 
separation for further 
utilization (compost, animal 
feed, etc.) in 10 pilot 
government and private 
offices, 20 businesses of each 
municipal zone and 6 markets  
3.Expand composting into 2 
municipal sub-offices  
4.Operate a medium scale 
composting plant regularly 

140,000 
 

(2017) 
140,000  
  
  

140,000
  

140,000
  

140,000 1.At least 6 
markets join 
activity  
2.Organic waste 
is sorted out 10% 
increasingly 
from previous 
year 
(0.5 tonnes/day 
FY2016) 
3.Three 
centralised 
composting 
plants are 
operated  
 

1.Citizens gain 
knowledge 
and makes 
more use of 
organic waste 
2.Available 
compost for 
the municipal 
activities  
 

Public Health 
and 
Environment 
Bureau 
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Project Objectives 
Goals 

(Project outputs) 

Budget plan 
KPI Expected outcome 

Responsible 
department 2018 

(Baht) 
2019 

(Baht) 
2020 

(Baht) 
2021 

(Baht) 
Construction 
of reinforced 
concrete floor 
for 
composting at 
the disposal 
site 
 

1.To use of organic waste 
for composting through a 
passive aeration 
techniques using pallets 
and pipes 
 
2.To increase compost 
productivity  
 
3.To reduce SLCP from 
waste management  

1. Construction of 
reinforced concrete 
floor with a thickness 
of 0.12 m, width 
15.00 m and length 
32.00 m or in an area 
not less than 480 m2 
including a 0.30 m 
width of water 
drainage trench and a 
septic tank   
2. The constructed 
area is sufficient for 
organic waste, can 
minimum 2 
tonnes/day of organic 
waste 

- 500,000 - - Area of  
reinforced 
concrete floor 
constructed as 
targeted  
 
 

1. Available of 
reinforced concrete 
floor for 
composting with 
passive aeration 
technique 
2. More compost 
produced 
3. Reduction of 
SLCP through waste 
management  
4. Reduce 
environmental 
impact from 
composting 
leachate 

Public Works 
Bureau 
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f) List of working group members 

1. Mrs.Sukanya Junsingha Bureau Director of Public health and 

Environment 

Chairman 

2. Mr.Prakan Noysukka Sanitary researcher Working Committee 

and Secretary  

3. Ms.Naphaporn Bunnakyam 
 

Community Health Care Officer Working Committee 

and Secretary  

assistant 

Bureau of The Public Work 

4. Mr.Sippakorn Jampathong Division Director of Sanitary Work Working Committee 

5. Mrs.Suphawadee Phiboonsombat Subdivision Chief of General 

Administrative Officer 

Working Committee 

6. Mr.Chuchai Lornimitdee Section Chief of Garbage and Waste 

Disposal 

Working Committee 

7. Mr.Natthakon Plodnaimuang Automotive Mechanic Working Committee 

8. Sm3 Ni-ran Sununmalikun Section Chief of City planning 

Control 

Working Committee 

Bureau of Public health and Environment 

9. Mrs.Chanida Srisak Professional Nurse  Working Committee 

10. Mrs.Siriporn Kongtal Sanitary Researcher Working Committee 

11. Mrs.Kornpranee Chaipariyakul Plan and Policy Analyst Working Committee 

12 Mrs.Phathanee Dketu Professional Nurse  Working Committee 
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Work Plan 4: Increasing utilization of post-MBT waste to achieve zero-

waste landfill 

 

Background 

There is potential to utilize post MBT waste (i.e. materials that cannot be recovered in the MBT 

process or produced outputs that cannot be utilized) through a public-private partnership, 

especially in terms of waste-to-energy technology. 

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) Identify potential utilization of post MBT waste through an environmentally and 

economically sound approach 

b) Analysis of SLCP emissions from the MBT process and other utilization methods of 

post MBT waste such as for Refuse Derived Fuel (RDF) 

c) A participatory workshop to develop a work plan for increasing utilization of post-

MBT waste to achieve a zero-waste landfill 

 

Deliverables 

The deliverables comprise summary of alternative techniques for waste utilization, associated 

SLCP emission from MBT, and the work plan.  

 

a) Summary of alternative techniques for waste utilization 

Phitsanulok Municipality has applied a mechanical biological treatment that consists of the process 

of composting mixed waste by using passive aeration technique through pallets and pipes. After 

composting for 9 months, the degradation process will be stabilized and the volume of waste has 

decreased by 50%. The post-MBT waste consists of inert waste and degraded organic matter. Figure 

4-1 presents current utilization of post-MBT waste by Phitsanulok Municipality.    
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Figure 4-1 Utilization of post MBT waste in Phitsanulok Municipality 

 

The post MBT waste consists of 35% RDF that has high calorific value (approximately 15-17% from 

total waste input to the MBT process). This part of waste is screened and used for a cement factory 

since the end of 2013. The process to screen RDF from the post MBT waste is presented in Figure 4-

2. 

 
Figure 4-2 RDF screening process from post MBT waste 
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The municipality uses the degraded organic matter as cover material for the MBT piles because it can 

reduce unpleasant odours. Some construction companies have asked for inert waste for land 

reclamation. Therefore, approximately 30% of waste collected or 60% of post MBT waste is being 

used. Only 20% of the collected waste is being landfilled.  

The working group members reviewed various technologies to increase utilization of post MBT waste 

including incineration and gasification equipped with electricity generation. However, they confront 

with strong social resistance on thermal technology especially for incineration.  

Currently, a company is proposing a VM press technology from Germany to the municipality which 

could help to increase utilization of waste. The technology included high-pressure compaction of raw 

waste to separate liquid waste for anaerobic digestion and solid waste for gasification (Figure 4-3). 

Electricity will be generated from both treatment technologies. Under this process, the municipality 

will responsible for primary compaction of waste to reduce waste volume for transportation only. 

The company will responsible for build-own-and operated the facility.       

 

 
Figure 4-3 Flow chart of proposed VM press technology for electricity generation 

 

Currently, the municipality is interested in this waste management technology because the MOU with 

the Siam Cement Group (SCG) is expired and it will takes a few years to finalize the new MOU through 

the official process that requires approval by the central government. At the same time, the 

agreement to use the land for waste disposal is over. Therefore, the local authority, Buengkok Tambon 

Administrative Office, where the MBT site is located has asked Phitsanulok Municipality to stop using 

it.  

 

b) Associated SLCP emission from MBT 

In 2016, 34,877 tonnes of waste were treated by MBT process. The SLCP calculator of CCAC was 

applied to estimate potential SLCP and other GHG emissions from the MBT process without RDF 

utilization in comparison with sanitary landfill without gas recovery, MBT with RDF utilization, and 
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the VM press technology for electricity generation. It was found that the MBT with RDF utilization 

generates less SLCP emissions than sanitary landfill and less GHG emissions than the VM press. The 

VM press technology is also good for reducing SLCP emission even though the net GHG impacts is 

higher than the other options (Table 4-1). 

 

 

Table 4-1 Comparison of SLCP and GHG emission from sanitary landfill without gas recovery, MBT 

without RDF utilization, MBT with RDF utilization, and VM press for electricity generation 

Technology SLCP emissions 

(tonnes/year) 

Other GHGs (tonnes/year) Net GHG 

emissions 

(tCO2eq/yr) Black 

carbon 

CH4 N2O CO2 

Sanitary landfill 

without gas 

recovery 

0.15 922 0.003 344 26,168 

MBT without 

RDF utilization 

0.15 64.19 4.82 344 3,418 

MTB with RDF 

utilization 

0.15 64.19 4.81 126 3,199 

VM press with 

anaerobic 

digestion and 

incineration for 

electricity 

generation 

0.15 12.01 3.84 6,143 8,033 

Note: estimation of SLCP and GHG emission is based on a rough assumption because no actual 

implementation in Thailand yet. It requires further study to improve its accuracy. 

 

c) Work plan 

It is a difficult time for Phitsanulok Municipality to decide which technology to use as it has many 

external factors that may interfere the implementation of the work plan including social resistance, 

an administration process that requires permission from the central government, and the new 

regulation set to be announced by the central government in the coming year(s). However, the 

municipality has set up two options for this work plan. 
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1. Continue MBT process at Buengkok Sub-district with post MBT waste utilization policy (Table 4-2) 

This option of the work plan will not be possible to continue if Buengkok Municipality does not extend 

permission of Phitsanulok Municipality to use the disposal site (even though the land belongs to 

Phitsanulok Municipality but its jurisdiction area is under controlled of Buengkok Tambon 

Administrative Office). In this case, the option of changing waste treatment technology from MBT to 

VM press or others will be implemented. 

To continue improvement of waste treatment, Phitsanulok Municipality is negotiating with Buengkok 

Municipality to extend permission to use the disposal site and also negotiate with SCG to continue 

screening RDF for utilization (40% of old post MBT waste remained).  

 

2. Change of waste treatment technology to VM press under a privatization approach 

For this option, Phitsanulok Municipality will outsource the duty of waste treatment to the company 

operating VM press for electricity generation in the form of build-own-operate scheme. Therefore, 

the municipality will responsible only for waste collection and transfer to the treatment facility which 

likely to be located in another province. This company has already signed MOU with the Phitsanulok 

Provincial Authority, but not yet signed with Phitsanulok Municipality. For this option, it may take a 

few years more for the company to construct the facility and receive waste for treatment.  

 

Regardless, Phitsanulok Municipality has allocated 5 million THB to expand MBT area of 7,600 m2 to 

receive new coming waste and allocated 12.67 million THB for MBT operation in 2017. 

Furthermore, the municipality has included budget plan to improve the MBT treatment site in 2018-

2021 as presented in Table 4-2. The municipality did not allocate budget for post MBT utilization and 

tried to negotiate with private company on the issue of 'waste is resource'.  
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 Table 4-2: 12 year work plan on increasing utilization of post MBT waste 

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Increase utilization 

of post MBT waste 

 

(as of 2016: 60% of 

post MBT waste) 

69% 72% 75% Increase use amount of 

post MBT waste by 15% 

during 2018-2021 and 

to 20% and 25% during 

the duration of the 

latter plan   

o Use post MBT waste with high 

calorific value for RDF (need 

negotiation with SCG to 

continue operation of RDF 

screening) 

o Use post MBT waste with the 

size of less than 10 mm for soil 

amendment (need to ensure 

less contamination of heavy 

metal) 

o Identify potential to use post 

MBT waste with the size of 10-

40 mm (e.g. for land 

reclamation) 

Public Work 

Bureau 
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Table 4-3: 4-year budget plan on waste treatment 

Project Objectives 
Goals 

(Project outputs) 

Budget plan 
KPI 

Expected 
outcome 

Responsible 
department 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Privatising MBT 
operation  

1. To treat waste 
through the MBT 
process 
2. To improve 
efficiency of waste 
management 
3. To avoid SLCP 
emissions 

1. Treated 90-100 
tonnes/day of waste by 
MBT process in an 
environmental friendly 
operation  
 

17 mil. 
 

(2017: 
12.67 mil) 

17 mil. 17 mil. 17 mil. o Could treat all 
waste collected 
with minimum 
environmental 
impact 

o Decreased 
complaint from 
local residents 

o All waste is 
treated 
properly 

o Low 
environmental 
and health 
impacts 

o Less SLCP 
emissions 

Public Work 
Bureau 

Paved area for 
MBT process 

1. To increase the 
paved area for MBT 
operation 
 

1. Constructed paved 
area of 19,200 m2 with 
drainage system of 300 m 

18 mil - - - o Complete 
construction of 
the specified 
pavement 

o Have enough 
space for waste 
treatment with 
less 
environmental 
impact 

Public Work 
Bureau 

Improvement 
of access 
bridge to MBT 
site 

1. To construct 
access bridge to MBT 
site 
2. To increase 
working efficiency at 
the MBT site 

1. Improved access 
bridge to MBT site with 
an area of 1,200 m2. 

 0.8 mil   o Complete 
improvement of 
the specified 
access bridge 

o Convenient to 
work especially 
in rainy season 

o Conveniently 
access the MBT 
site in all 
seasons 
  

Public Work 
Bureau 
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Project Objectives 
Goals 

(Project outputs) 

Budget plan 
KPI 

Expected 
outcome 

Responsible 
department 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Improvement 
of road 
conditions 
inside the 
disposal site 

1. To improve 
accessibility of the 
road in the rainy 
season 

1. Constructed reinforced 
concrete road with the 
specification of 0.15 m 
thick, 6 m width, 1,013 m 
long (6,078 m2)  

3.7 mil.    o Reinforced 
concrete road 
with expected 
specifications 

o Comfortable  
access to the 
disposal site 
especially in 
the rainy 
season 

Public Work 
Bureau 

Improvement 
of storage 
house at the 
disposal site 

1. To improve the 
storage house to be 
more safe and easy 
to use 

1. Renovated an old 
building to be a storage 
house with an area of 10 
x 12 m. 

 0.5 mil   o Complete 
renovation of 
the storage 
house 

o Have sufficient 
facility to store 
equipment 

o Reduce loss of 
equipment 

o Have sufficient 
space to store 
equipment 

Public Work 
Bureau 
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d) List of working group members 
1. Mr.Chaichana Meesiri Bureau Director of Public Work Chairman 

2. Mr.Sippakorn Jampathong Division Director of Sanitary Work Working Committee and 

Secretary  

3. Mrs.Siriruk Nopparat Clerical Officer Working Committee and 

Secretary  assistant 

Bureau of The Public Work 

4. Mrs.Suphawadee 

Phiboonsombat 

Subdivision Chief of General 

Administrative Officer 

Working Committee 

5. Mr.Chuchai Lornimitdee Section Chief of Garbage and 

Waste Disposal 

Working Committee 

6. Mr.Natthakon Plodnaimuang Automotive Mechanic Working Committee 

7. Sm3 Ni-ran Sununmalikun Section Chief of City planning 

Control 

Working Committee 

8. Mrs.Siriluck Boonma Section Chief of Civil Engineering  Working Committee 

9. Mr.Wanloi Meepad Civic Works Chief Technical Working Committee 

10. Ms.Chanitda Chankitnapus Plan and Policy Analyst Working Committee 
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Work Plan 5: Promoting non-open burning practices 

 

Background 

Open burning is practiced in some communities and schools especially for plant residues. 

Phitsanulok municipality is seeking to educate people about the negative impacts of open 

burning with regard to air pollution, public health and climate change. 

The following activities were undertaken with a view towards enabling the municipality to 

successfully develop a work plan:  

a) A quick survey on the magnitude of open burning and quantification of the 

associated SLCP emissions 

b) Identification of alternative solutions to open burning, including the potential 

utilization of plant residues 

c) A participatory workshop to develop the draft work plan 

 

Deliverables 

The deliverables comprise a summary of the undertaken survey of the magnitude of open 

burning in the city and associated SLCP emissions, summary of recommendations for avoiding 

open burning practices, as well as the work plan.  

 

a) Summary of survey on open burning and SLCP emissions 

Open waste burning is prohibited by the Public Health Act, an order in which burning of waste is cited 

as a public nuisance. However, open burning is still practiced by some residents to eliminate their 

waste.  

A survey on open burning was conducted in all 64 communities to investigate resident behaviour of 

open burning of waste. During the survey, 42 open burning waste sites were identified. Discussions 

were conducted with those responsible for burning their waste in order to evaluate reasons for 

conducting this practice, as well as to inform members of the community about existing laws and 

regulations so as to persuade them to refrain from burning waste (Figure 5-1). 
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Figure 5-1 Discussion with residents who burn their waste 

  

Based on the survey, residents explained that they must burn their waste as it often remains 

uncollected by local waste collectors. The survey team reported this circumstance to the waste 

collection team accordingly with a view towards support improvements in collection service. The 

survey team also informed residents about specific garden waste collection service provided by the 

municipality. 

Burning of illegal dumping waste was also found to eliminate waste disposed of by individuals residing 

outside the municipal area (Figure 5-2). The survey team continues to monitor illegal dumping sites 

to discourage further dumping in these areas. 

After the survey, a map of open burning spots was developed, which will be used to monitor whether 

waste open burning practices continue or not (Figure 5-3 and 5-4). 

 

 
Figure 5-2 Example of open burning of waste by residents 

 



51 
 

 
Figure 5-3 Example of waste open burning mapping for monitoring 

 

 
Figure 5-4 Municipal map on waste open burning spots 

 

In 2015, it was estimated that approximately 700 tonnes per year of waste was openly burnt (1.2% 

of total amount of waste collected). Utilizing the SLCP calculator developed under CCAC-MSWI, it was 

determined that open burning could potentially release approximately 0.28 tonne black carbon and 

159 tonnes per year of carbon dioxide, respectively, per year.  

 

b) Summary of recommendations for avoiding open burning practices 

The working group discussed alternative solutions in place of open burning and agreed to pursue the 

following strategies.  

 Set up a communication center to receive complaints on waste open burning and 
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dispatch mobile units tasked with i) extinguishing the fire ii)investigating the cause of 

the fire iii) explore alternative options to prevent repeat of fire at the same location. 

Based on previous experience, residents were advised to directly inform the Municipal 

Police, Fire Fighting Department, or Provincial Electricity (Figure 5-5); however, these 

units do not cooperate with each other. A new arrangement was developed based on 

discussion between these agencies, aimed at enhancing future information sharing 

between them (Figure 5-6).    

 

 

Figure 5-5  Conventional organization of the communication center 

People notify / complain 

Municipal 
Police 

Fire Fighting 
Dept. 

PE 

Visit area  

Record data  

Visit area Stop fire / Broadcast 
on fire caution i.e. 
lantern lighting, 

seasonal burning and 
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Figure 5-6 Proposed reform structure for receiving and taking action on fire complaints 

 

 Awareness raising on environmental and health impacts of open burning through public 

outreach, distribution of brochures, exhibitions and information campaigns on 

preventing open burning practices including during festivals, through public 

announcements in communities,  as well as on social media such as Facebook, LINE 

application, and so on (Figure 5-7).  

Communication Center 
Compile data / Distribute  

People notify/complain 

Municipal 
Police  

Fire 
Fighter 

Data processing 
center  

Site investigators 
Survey/ Record 

PE 
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Figure 5-7 Example of exhibition aimed at preventing the open burning of waste 

 

 Campaign to promote composting of garden waste  

The municipal team will provide information on the impacts of open burning, instruct 

residents on effective composting practices, as well as distributing requisite compost 

boxes upon request. Figure 5-8 provides an example of resident who stopped the open 

burning of waste and started composting based on these efforts.  
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Figure 5-8 Example of garden waste composting by resident 

 

Due to these efforts, the survey team identified that the frequency of open burning decreased, based 

on observations of designated burning sites. Seven repeat incidences of open burning were detected 

in line with information contained in the prepared map; however, new burning sites were also 

discovered. For this reason, Phitsanulok municipality needs to proactively continue its campaign on 

preventing open burning.   
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c) Work plan 

The municipality aims to completely eliminate open burning in the city within 12 years (Table 5-1). 

Table 5-1: 12 year work plan on promoting non-open burning of waste 

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Increase number of 

communities 

practicing no waste 

burning  

 

(as of 2016: 21 

communities) 

50% 

 

(32 

communities) 

75% 

 

(48 

communities) 

100% 

 

(64 

communities) 

Number of communities 

practicing no open burning 

increases by 25% every 4 

years 

o Awareness raising on 

impact of open burning 

through brochures, public 

announcement in 

communities, exhibition in 

festival and public events, 

Facebook, LINE application, 

etc. 

o Promotion of composting 

of garden waste with 

subsidy on compost box 

The Public 

Health and 

Environment 

Bureau 

 

To implement the work plan, Phitsanulok Municipality has allocated 50,000 THB for campaign on no waste burning in 2017. Also, the municipality has set a 

budget plan in the municipal development plan (Table 5-2). 
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Table 5-2: 4-year budget plan on promoting non-open burning practices 

Project Objectives 
Goals 

(Project outputs) 

Budgeting and 
previous allocated budget 

KPI 
Expected 
outcome 

Responsible 
department 2018 

(Baht) 
2019 

(Baht) 
2020 

(Baht) 
2021 

(Baht) 
Promotion on 
no waste 
burning in 
municipal area 
of Phitsanulok 
Municipality 
 

1.To raise awareness of 
residents on 
environmental and 
health impacts of open 
burning  
2.To promote no waste 
burning among 
communities  
3.To facilitate 
information for 
residents on the 
burning notification  
4.To reduce number of 
complaints on air 
pollution caused by 
waste burning  

1.PR and knowledge 
transfer to people in 
64 communities 
through various 
channels  
2.Awareness 
campaign to stop 
open burning in risky 
area from 12 
communities  
3.Monthly survey and 
provision advice  

50,000 
 

(2017) 
50,000 

Budget in 2019-2021 will be 
considered based on 

achievement in 2017 and 
2018 

1.64 communities 
received 
information on 
impacts of open 
burning and the no 
burning policy 2.10 
communities in 
risky area stop 
open burning   
3.One hotline 
number introduced 
for notifying 
authorities on 
waste burning  
4.60% decrease in 
complaints about 
waste burning  
 

1.People 
acknowledge 
impacts from 
waste burning as 
well as  
understand public 
service system 
(waste collection, 
notification) 
provided by 
Phitsanulok 
municipality and 
manage waste 
accordingly  
2.Quick response 
to the complaints  
3.Decrease in air 
pollution from 
waste burning in 
the municipality  

Public Health 
and 
Environment 
Bureau  
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d) List of working group members 

1. Mrs.Sukanya Junsingha Bureau Director of Public health 

and Environment 

Chairman 

2. Mr.Prakan Noysukka Sanitary researcher Working Committee and 

Secretary  

3. Mr.Warot Lekkum Employee Working Committee and 

Secretary  assistant 

 Office of the Municipal Clerk 

4. Mr.Chanayut Mankong Disaster Prevention and Relief 

Officer 

Working Committee 

5. Mr.Kongkiat Pomkep City Law Enforcement Officer Working Committee 

6. Mr.Rachene Jamdee Disaster Prevention and Relief 

Officer 

Working Committee 

7. Mr.Surasit Jeenjaitrong Disaster Prevention and Relief 

Officer 

Working Committee 

Bureau of Public health and Environment 

8. Mrs.Chanida Srisak Professional Nurse  Working Committee 

9. Mrs.Chutikan Daowadueng Sanitary Researcher Working Committee 

10. Ms.Jureeporn Phet-on Health Promotion technical 

officer 

Working Committee 

11. Ms.Ratchaneekorn 

Sornsrida 

Employee Working Committee 
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Work Plan 6: System for generating biogas from leachate for energy use 

 

Background 

Leachate at the transfer station and MBT sites are currently treated through use of oxidation 

ponds. However, the present system at the waste transfer station is not operational. In this 

context, Phitsanulok Municipality is interested in generating biogas from leachate for energy 

use. 

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) Literature review of and quantification of the potential SLCP emissions from an 

aerobic digestion system for leachate treatment 

b) Cost-benefit analysis for an anaerobic digestion system 

c) A training workshop and/or site visit to observe biogas generation from MSW 

d) A participatory workshop to develop a work plan 

 

Deliverables 

The deliverables comprise a summary of the workshop report and respective participant list, 

summary of SLCP emissions from anaerobic digestion (AD) system, and the work plan.  

 

a) Summary of workshop report and participant list 

In order to ensure effective instruction on biogas generation, a site visit was organized on 24 March 

2016 in place of a conventional training workshop. The site visit was led by Dr. Pisit Maneechot, an 

expert on biogas generation based at Naresuan University. He introduced 16 participants from 

Phitsanulok Municipality to a biogas project at the Anuban Klonglan School, Kampaengpet province.  

At the school, biogas is produced from organic waste generated by the school’s canteen. The field 

visit provided participants an opportunity to understand how small scale biogas generation may be 

implemented in a similar manner.  

The digestion plant at the school consists of 4 tanks, each with a volume of 5,000 liters. Three quarters 

(¾) of the tanks are installed underground to maintain a suitable temperature. The upper part above 
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the ground is painted black to ensure more optimal collection of heat energy, which in turn can assist 

in accelerating the digestion process. The biogas generated is thereafter transferred to 200 liter 

plastic tanks. The plastic tanks are positioned upside down in an adjacent water pond, and float when 

gas enters their respective containers.   

 

 
Figure 6-1: Biogas chambers of Anuban Klonglan School 

 
Figure 6-2: Connection of gas pipes for utilization at the school canteen 

 
Figure 6-3: Four gas tanks, temperature is controlled by water 
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Table 6-1: List of municipal staff attended the site visit at Anuban Klonglan School, Kampaengpet 

province  

No Name-Family name Position 

1 Ms.Napaporn Boonnakyam Public Health Officer, Experienced Level 

2 Ms.Jintana Khambung Teacher, Senior Professional Level, 

Municipal school5 

3 Ms.Jureeporn Phet-on Public Health Technical Officer, Practitioner 

Level 

4 Mrs.Ankana Chimdonthong Director, Finance Bureau  
5 Ms.Pratana Buranakhet Director, Finance Bureau 

6 Mrs.Sukanya Junsingha Bureau Director of Public health and 

Environment 

7 Mr.Samruay  Buakloi Driver 

8 Mr.Tiraput Kraidet Driver 

9 Ms.Surattana Sriparjak General staff 

10 Mr.Warot Lekkum General Administrative Officer 

11 Ms.Ratchaneekorn Sornsrida General staff 

12 Ms.Prasong Sukhontieng General staff 

13 Ms.Kotchakorn Saibunsri Registered Nurse, Professional Level 

14 Ms.Pattanee Deeket Registered Nurse, Professional Level 

15 Ms.Chanida Srisak Registered Nurse, Senior Professional Level 

16 Mr.Praphat Yimsaruay Assistant Director of Municipal 3 school 

(Tamapang) 

 

b) Summary of SLCP emissions from AD system 
In collaboration with the Environmental Regional Office 3, Phitsanulok Municipality collected a 

sampling of leachate at the transfer station, disposal site and at the slaughterhouse for subsequent 

analysis. Table 6-2 presents information on the amount and biological/chemical characteristics of 

leachate collected from each site. 
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Table 6-2 Quantity and biological/chemical characteristics of leachate at transfer station, disposal site 

and slaughter house 

Source of sampling Quantity of leachate 

(L/d) 

Quality of leachate (mg/l) pH 

BOD COD 

Transfer station 1000 7,580 614,400 4.7 

Disposal site 500 71 1,656 8.4 

Slaughterhouse 70,000 366 794 6.4 

 

In line with guidance from the Department of Alternative Energy Department and Efficiency, 

potential for biogas and methane generation were calculated (Table 6-3) as follows: 

 Methane generation (CH4) = 0.30 kg CH4 / kg BOD in leachate 

 Biogas generation (BGG) = quantity of leachate (m3/d) x COD (mg/l)/1000 x efficiency of 

COD removal (80%) x gas yield (0.4 m3/kg COD)  

 

Table 6-3 Potential methane and biogas generation rate of leachate from each source. 

Source of sampling Quantity of leachate 

(L/d) 

CH4 generation 

(kg/day) 

Biogas generation rate 

(m3/day) 

Transfer station 1000 2.27 197 

Disposal site 500 0.011 0.26 

Slaughterhouse 70,000 7.69 17.78 

 
Based on these findings, it was determined that there is high potential for investment in biogas 

generation at the transfer station, however the pH value needs to be adjusted to enhance 

fermentation by anaerobic digestion. On the other hand, the potential for biogas generation at the 

disposal site remains low and does not warrant investment in an anaerobic digestion system. 

Although there is a biogas generation system already in place at the slaughterhouse, it is unadvisable 

to transport leachate from the transfer station to slaughter house system as it poses a risk of heavy 

metal contamination to the digestate currently being used for soil amendment. Based on this analysis, 

it is recommended that a new anaerobic digestion system be installed at the transfer station. The 

cost for a small-scale biogas generation system is estimated at 1.1 million THB, an investment that 

could be recompensed by substituting for conventional electricity consumption within 10 years.       

 

 

c) Work plan 
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The municipality is interested in installing a small-scale anaerobic digestion system equipped 

with power generation to treat leachate at the transfer station. Hence, a 12-year work plan and 

4-year budget plan were developed (Table 6-4 and 6-5). 
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Table 6-4: 12 year work plan on system for generating biogas from leachate for energy use  

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Utilization of 

leachate for 

electricity 

generation 

Biogas 

generation 

system 

equipped 

with 

electricity 

generation 

installed and 

fully 

operational 

at the 

transfer 

station 

Continued 

operation of 

the system 

Continued 

operation of 

the system 

1. Completed installation 

of the system 

2. System operates 

without major 

malfunction  

o Installed a small scale 

anaerobic digestion system 

equipped with power 

generation at the transfer 

station 

o Operation of the system to 

treat leachate and use the 

electricity onsite 

Public Work 

Bureau 
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Table 6-5: 4 year budget plan for system for generating biogas from leachate for energy use  

Project Objectives 
Goals 

(Project outputs) 

Budget plan 
KPI 

Expected 
outcome 

Responsible 
department 2018 

(THB) 
2019 
(THB) 

2020 
(THB) 

2021 
(THB) 

Utilization of 
leachate for 
electricity 
generation 

1. To construct a 
biogas generation 
system equipped 
with electricity 
generation 
 

Installed a small scale biogas 

generation system equipped 

with electricity generation at 

the transfer station 

 

 

1.1 mil    Construction of 
the facility 
completed and 
system fully 
operational 

1. Can utilize 
leachate for 
power 
generation 
2. Can reduce 
cost of 
electricity use 
3. Can improve 
quality of 
wastewater 

Public Work 
Bureau 
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c) List of working group members 

1. Mr.Chaichana Meesiri Bureau Director of Public Work Chairman 

2. Mr.Sippakorn Jampathong Division Director of Sanitary Work Working Committee and 

Secretary  

3. Mrs.Siriruk Nopparat Clerical Officer Working Committee and 

Secretary  assistant 

 Bureau of The Public Work 

4. Mrs.Suphawadee 

Phiboonsombat 

Subdivision Chief of General 

Administrative Officer 

Working Committee 

5. Mr.Chuchai Lornimitdee Section Chief of Garbage and Waste 

Disposal 

Working Committee 

6. Mr.Natthakon Plodnaimuang Automotive Mechanic Working Committee 

7. Sm3 Ni-ran Sununmalikun Section Chief of City planning Control Working Committee 

8. Mrs.Siriluck Boonma Section Chief of Civil Engineering 1 Working Committee 

9. Mr.Wanloi Meepad Civic Works Chief Technical Working Committee 

10. Ms.Chanitda Chankitnapus Plan and Policy Analyst Working Committee 
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Work Plan 7: Improving accountability system on SLCP emissions from 

MSW management   

 

Background 

Phitsanulok Municipality has a pilot scheme in place for implementing a monitoring, reporting, 

and verification (MRV) system aimed at accounting for GHG emissions associated with municipal 

solid waste management. The pilot project has demonstrated the importance of developing a 

waste management database, the need for applying information and communication 

technology (ICT) to track waste data, the value of disclosing information to the public as well as 

the usefulness of cooperating with schools on the preparation of a local curriculum aimed at 

accounting for SLCP and GHG emissions linked with waste management. 

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) A training workshop on data collection and ICT operation 

b) A participatory workshop to develop a draft work plan 

c) Testing the data collection and ICT operation system for 6 months 

d) Finalising the work plan including actions to improve the accounting system of 

SLCP emissions from MSWM. 

 

Deliverables 

The deliverables comprise summary of workshop report, summary of system operation, and the 

work plan.  

 

a) Summary of workshop report 

On 13 May 2016, a workshop was organized to share the list of data requirements and an associated 

template for documenting information. Sixteen participants attended this workshop. Participants 

agreed to record and report the following data, important for monitoring progress of work plan 

implementation and reducing SLCP emissions. List of data to be recorded include as follows: 
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Work Plan 1 Mainstreaming 3Rs and community based waste management to reduce SLCP emission  

Data types Source/Description Unit Responsible 

Recyclable waste in 

municipal office 

  

  

  

  

Waste component  

City Clerk Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

Recyclable waste in 

municipal schools 

  

  

  

  

Waste component  

Municipal Schools / Public 

Health and Environment 

Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

Recyclable waste in 

communities 

  

  

  

  

Waste component  

Communities / Public 

Health and Environment 

Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

Recyclable waste in 

temples 

  

  

  

  

Waste component  

Temple / Public Health 

and Environment Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

 
 
 
 
 

Data types Source/Description Unit Responsible 
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Recyclable waste in 

hotels  

  

  

  

  

Waste component  

Hotel / Public Health and 

Environment Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

Recyclable waste in other 

locations  

  

  

  

  

Waste component  

Communities / Public 

Health and Environment 

Bureau 

 - Paper kg 

 - Plastic kg 

 - Aluminium kg 

 - Metal / Metal waste kg 

 - Glass kg 

  

Work Plan 2 Improving waste collection efficiency and waste fee collection  

Data types Source/Description Unit Responsible 

Amount of waste collection  

  

  

  

  

  

Collected waste  Tonnes 

Public Health and 

Environment 

Bureau  

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Natural Gas kg 

Truck type 

(Please mark with  /) 

Modern trucks    

Older trucks    

Waste transferred from transfer 

station 

Transferred waste amount Tonnes 

Sanitary 

Engineering 

Subdivision 

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Natural Gas kg 

Truck type 

(Please mark with / ) 

Modern trucks    

Older trucks    
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Work Plan 3 Increasing in organic waste separation and processing for utilization  

Data types Source/Description Unit Responsible 

In community 

Total organic waste to composting Tonnes 

Public Health 

and 

Environment 

Bureau 

Food waste Tonnes 

Weed Tonnes 

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Used fuel -  Natural Gas kg 

Consumed electricity  kw 

Produced compost  Tonnes 

% of fertilizer used in agriculture and garden   % 

Composting  

at truck yard  

Total organic waste to composting Tonnes 

Public Health 

and 

Environment 

Bureau 

Food waste Tonnes 

Weed Tonnes 

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Used fuel -  Natural Gas kg 

Consumed electricity  kw 

Produced compost  Tonnes 

% of fertilizer used in agriculture and garden   % 

Composting at transfer 

station 

Total organic waste to composting Tonnes 
Sanitary 

Engineering 

Subdivision 

Food waste Tonnes 

Weed Tonnes 

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Sanitary 

Engineering 

Subdivision 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Used fuel -  Natural Gas kg 

Consumed electricity  kw 

Produced compost  Tonnes 
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% of fertilizer used in agriculture and garden   % 

Waste used as animal 

feed by farmers 

Amount for feedstuff (specify type)  Tonnes 
Public Health 

and 

Environment 

Bureau 

Swine Tonnes 

Cattles  Tonnes 

Chicken Tonnes 

Dogs Tonnes 

 

Work Plan 4: Increasing utilization of post MBT materials to achieve the zero waste landfill target  

Data types Source/Description  Unit Responsible 

Waste in MBT process  

Waste fed to the process Tonnes 

Sanitary 

Engineering 

Subdivision 

Waste components   

 - Food waste %  

 - Branches and leaves %  

 - Plastic %  

 - Paper %  

 - Textile %  

 - Leather / tire %  

 - glass %  

 - Metal %  

 - Nappies / Diapers %  

 - Wood / Wood waste %  

 - Hazardous waste  %  

 - Others %  

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Consumed electricity  kw 

RDF production  

Sorted RDF  Tonnes 

Used fuel  -  LPG (Regarding RDF usage) L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

Consumed electricity  Kw 
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Existing rejected materials Tonnes 

Left waste from process Tonnes 

 

Work Plan 5 Promoting non-burning practices   

Data type Source/Description unit  Responsible  

Amount of waste burnt2  

 

Estimated amount of burn waste Tonnes 

Public Health 

and 

Environment 

Bureau 

 - Food waste %  

 - Branches and leaves %  

 - Plastic %  

 - Paper %  

 - Textile %  

 - Leather / tire %  

 - glass %  

 - Metal %  

 - Nappies / Diapers %  

 - Wood / Wood waste %  

 - Hazardous waste  %  

 - Others %  

 

Work Plan 6 System for generating biogas from leachate for energy use 

Data types Source/Description Unit Responsible 

Biogas production 

  

  

  

  

Leachate amount Tonnes 
Public Work Bureau  

  

  

  

  

Used fuel  -  LPG  L 

Used fuel -  Gasoline L 

Used fuel -  Kerosene L 

Used fuel  - Diesel   L 

                                                   
2 Estimated through interview between the municipal staff and the residents who burn the 

waste. 
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  Used fuel - Natural Gas kg   

 

 

Figure 7-1 Workshop on data requirements for MRV 

   

Following the workshop, a program was developed for recording associated data on the municipal 

intranet platform. A training on data entering and Management Information System (MIS) was 

organized on 5 October 2016 to enable relevant municipal staff entering data into the intranet system. 
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The following presents instructions with regard to accessing the intranet of Phitsanulok Municipality. 

Under this system, users can login to check and update specific data at anytime. 

 

1 . System retrieving   

Access to the INTRANET of Phitsanulok Municipality via Chrome or Firefox or Internet Explorer web 

browser.  

 

Go to 

http://intranet.phsmun.go.th 

http://192.168.180.5 

 

 

 
 

Quick Link menu is on the right side  
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Click Logo  to access to the project page of SLCP and the 

monthly checklist page will popup. Users can see status of data input for each month of each plan 

from this page.   

 

 

 

2. System Login  

Click  a popup will be seen, select what plan you need and enter password.  
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A new page is coming for data input. 

 
 
 

3. System Logout       

Click   and confirm to leave the page by clicking OK  

 

 

 

4 .Data input 
In below page, select year of reporting.  
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The below page will be shown. Below picture shows an example of work plan 1. 

 
 
 

Click to add data    by month, a new popup will come. The below popup shows work plan 1 
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title, in Jan 2016.   

 

User need to fill the following data. 

Data topic 

Remark (if any)  

Upload pictures  

Attach file(s)   

Confirm by click   

 

After confirmation, a new page will be seen.  

 

 

 

For checking data, just click the file name. The system report page will appear as follows. (The 

example shows a report of Plan 1: 3Rs promotion and community-based solid waste management in 

January 2016 on data collection in excel file and attached pictures.)  
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b) Summary of system operation 

During the trial period, there were no identified problems with the operation of the intranet system. 

However, the platform experienced challenges based on the accuracy of data provided by the person-

in-charge of each data set. Some individuals entered data using the incorrect units. Some did not 

complete entering the data in a timely manner. In addition, some staff complained that the exercise 

was time consuming both in terms of preparing an individual data sheet for routine work as well as 

on the ICT platform. Taking these issues into account, the data input system needs to be further 

developed with a view to reduce staff workload; similarly, it will also be essential to develop an 

internal verification process aimed at ensuring accuracy of the inputted data. 

Similarly, another lesson learned was that despite several training attempts, it remains difficult for 

participants to understand the SLCP emissions calculation tool, as the tool itself is relatively 

complicated. Future on-the-job training will be necessary to improve the competency of staff in 

utilizing the calculator.   

 



80 
 

c) Work plan 

The municipality plan to improve the accounting system in the way that it is convenient and does not increase workload of municipal staff. Therefore, a 12-

year plan was developed as follows: 

 

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

A system to link data from transfer 

station and disposal site to the ICT 

office 

 

A complete data entry program 

that can automatically print 

expenses claims  

 

A complete data entry program 

that can link with the SLCP 

calculator 

Complete the 

program 

 

 

Complete the 

program 

 

 

Draft the 

program  

Maintain 

operation of 

the system 

 

Maintain 

operation of 

the system 

 

Complete the 

program 

 

Maintain 

operation of the 

system 

 

Maintain 

operation of the 

system 

 

Maintain 

operation of the 

system 

To reduce workload of 

municipal staff on data 

recording, 

documentation for 

budget claims and 

public outreach 

o Develop the 

mentioned 

program by 

responsible 

municipal staff at 

ICT office 

Main: ICT Office 

 

Supporting:  

Public Health 

and Environment 

Bureau, Public 

Work Bureau, 

Finance Bureau 
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This work plan does not require additional budget, except for time allocation of a computer 

programmer of the ICT office to develop the program in collaboration with staff of relevant 

departments. 

 

d) List of working group members 

1. Mr. Bancha  Rungsipanodorn         Deputy Municipal Clerk  Chairman 

2. Mrs.Janyaluck Petchnit Subdivision Chief of Technical 

Services and Promotion 

Working Committee 

and Secretary  

3. Mr.Kitti Sriphothong Computer Programmer Working Committee 

and Secretary  

assistant 
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Work Plan 8: To be a learning center for SLCP emissions reduction from MSW 

management in Thailand and Asia 

 

Background 

Through the assistance of the CCAC-MSWI, Phitsanulok wants to be a champion in reducing SLCP 

emissions from MSWM adopting community-based waste management, implementation of 3R 

activities, composting and proper landfill operation adopting MBT, RDF and AD in Thailand and 

Asia. Furthermore, the city will establish a proper institutional system to measure, report and 

verify the reduction of SLCP from MSWM in the city based on the Emission Quantification Tool 

developed by the CCAC-MSWI. In cooperation with IGES, the city would like to be a mentor for 

other cities in providing technical supports to develop and implement the city assessment, 

action and work plans enabling to achieve SLCP emission reductions.     

The following activities were undertaken to enable the municipality to successfully develop the 

work plan:  

a) Organize a participatory workshop to develop work plan 

b) Develop a webpage showing the activities, progress and learning materials related 

to CCAC-MSWI  

 

Deliverables 

The deliverables comprise summary of workshop report, summary of webpage development 

and the work plan.  

 

a) Summary of workshop report 

 Conceptual development workshop held on 23 December 2015 

The objective of this workshop is to brainstorm and seek cooperation from municipal staff to define 

the scope of learning center and its structure together because this work plan requires active 

cooperation from all municipal staff members. The following activities were raised to be included in 

or presented by the learning center. 
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o 3R community models and waste collection routes 

o Video to introduce the SLCP learning center including activities from work plan 1 

to 7 

o Ten measures to reduce SLCP emissions through waste management 

o Preparation programme for SLCP learning center execution 

o SLCP reduction related contests which can be essays, drawings or animations 

o Environmental leadership awareness campaign for youth 

o Knowledge transferred on waste management  

o Training and site seeing projects 

o Reducing pollution from vehicles 

o Database management  

o Dissemination of SLCP related information  

 

  

Figure 8-1 Conceptual development workshop 

 

 Participatory workshop to draft work plan held on 26 February 2016 

This workshop was focused on goal, strategic plan, and missions of the learning center. 

Goals 

o To be a SLCP national learning center within 3 years 

o Position SLCP learning center as an ASEAN SLCP learning center within 12 years 

Strategic plan 

o Be specialized on the 3R implementation in communities 

o Cooperate with other cities both within Thailand and international upon requests 

o Cooperate on research related to SLCP emission reduction with universities and 

research institutes upon requests 

o Join technical networking on waste management (as appropriate) 

Mission 

o To compile information on waste management including community based waste 



84 
 

management and training programme within the scope of SLCP emission reduction 

o To create and maintain a source for distance learning such as website 

o To facilitate the municipality on dissemination of its performance on waste 

management to the public 

 

   

Figure 8-2 Participatory workshop to draft work plan 

 

b) Summary of webpage development 

The webpage was developed by a computer programmer of the ICT office: http://slcp.phsmun.go.th. 

The programmer provided training to municipal staff on how to upload their files onto the webpage 

which will reduce workload of the programmer and enable members to upload any files by 

themselves. 

The webpage consists of its important parts for instance logo, language options, search, links and 

views. Social media i.e. Facebook, YouTube can also be linked from the website.  

The webpage shows activities and progress of the project as well as learning materials related to 

MSWM. From the home page, updated activities and events are publicized, followed by the 

introduction to the page as the SLCP learning center. All project’s activities are listed with details 

under the implementing plan menu. Training materials are uploaded in pdf files easy for web clients 

to download. Other news, printed matter, clips, gallery and slides are also included.  
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Figure 8-3 Example of webpage features of the SLCP learning center 

 

c) Work plan 

To ensure active operation of the learning center, an institutional structure was developed as 

presented in Figure 8-4. A 12-year work plan was developed as presented in Table 8-1. The 

municipality will utilize their internal resources, therefore no additional budget plan was set. 
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Figure 8-4 Institutional structure of learning center (draft, awaited official approval) 
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Table 8-1: 12 year work plan to be a learning center  

Parameters 

 

Targets 

Milestone Implementation 

Responded/ 

Supporting 

departments 
2018-2021 2022-2025 2026-2029 

(4 Years) (8 Years) (12 Years) 

Publishing materials for 

learning center 

- VDO 

- PPTs 

- Printing materials 

- Training manual 

 

 

1 

4 

4 

1 

 

 

1 

4 

4 

1 

 

 

1 

4 

4 

1 

 

 

Updating file every 4 years 

Updating files annually 

Publish at least 1 topic each year 

Review and update every 4 years 

o Collaborate with 

competent staff to 

develop mentioned 

documents 

o Assign competent 

staff on specified 

topics to give 

information for 

visitors  

Public Work 

Bureau 

 

Supporting: 

Public Health 

and 

Environment 

Bureau, City 

Clerk Bureau, 

Technical 

Service and 

Planning 

Division 

Develop sites for learning 

by other cities and any 

interested groups 

- Community based waste 

management  

- Transfer station 

- Disposal site 

 

 

 

 

4 

1 

1 

 

 

 

 

4 

 

 

 

 

4 

 

 

 

 

Increasing 1 site each year 

 

 

Webpage development 

- Thai 

- English 

 

1 

1 

  
 

Updating webpage information 

regularly 
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d) List of working group members 

1. Mr. Bancha  Rungsipanodorn         Deputy Municipal Clerk  Chairman 

2. Mrs.Prapaporn Klomklao Subdivision Chief of General 

Administrative Officer 

Working Committee and 

Secretary  

3. Ms.Kamonwan Intharapadit Section Chief of Technology and 

Information 

Working Committee and 

Secretary  assistant 
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