
Annex 4-2: Record of Discussion on May 8, 2005 

53



54



55



56



57



58



59



60



61



62



63



64



65



66



67





Annex 5: Table of Achievement and Evaluation Grid
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Annex 6: List of Dispatch of Japanese Experts
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Annex 7: List of Equipment by Japanese side
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Annex 8: List of C/P Personnel Trained in Japan
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Annex 9: List of C/P Distribution
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Annex 10: Average Precipitation Data in 2005-2007
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Annex 10: Average Precipitation Data in 2005-2007

STATION: KHAMPANGPHET (48380)

Precipitation Data

Year: 2005 unit: mm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.0 0.0 0.0 0.0 0.0 10.3 0.0 5.2 2.9 0.0 0.0 0.0

2 0.0 0.0 0.0 5.1 0.0 0.2 T 1.8 1.4 0.0 0.0 0.0

3 0.0 0.0 0.0 117.2 0.0 0.0 0.2 2.6 0.1 0.2 1.2 0.0

4 0.0 3.0 0.0 0.4 0.2 0.2 4.3 0.1 T 17.4 49.9 0.0

5 0.0 4.8 0.0 0.7 0.0 1.7 0.0 0.7 0.0 11.5 9.1 0.0

6 0.0 0.4 0.0 0.0 0.0 12.4 3.5 0.0 T 0.4 0.0 0.0

7 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 6.2 T 8.5 0.0

8 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.2 14.8 4.5 0.0 0.0

9 0.0 0.0 0.0 0.0 0.0 5.8 0.0 T 36.6 2.6 T 0.0

10 0.0 0.0 0.0 0.0 0.0 15.4 0.0 T T 0.0 4.8 0.0

11 0.0 0.0 0.0 0.0 0.0 12.0 4.0 1.1 15.7 0.0 T 0.0

12 0.0 0.0 0.0 0.0 31.2 0.0 1.2 0.2 19.0 1.1 0.0 0.0

13 0.0 5.0 0.0 0.0 T 0.7 29.2 5.6 4.7 2.4 0.0 0.0

14 0.0 0.0 4.3 0.0 0.2 12.6 0.0 0.0 39.0 35.0 0.0 0.0

15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 4.7 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 11.7 0.0 0.9 29.8 T 1.4 0.0

17 0.0 0.0 0.0 0.0 0.0 31.0 0.0 0.6 0.2 0.0 45.6 0.0

18 0.0 0.0 0.0 0.0 0.0 6.8 2.6 16.4 0.0 0.0 0.0 0.0

19 0.0 0.0 0.0 0.0 0.0 67.9 0.0 5.2 5.6 T 2.4 0.0

20 0.0 0.0 0.0 0.0 0.9 20.3 8.0 0.4 25.5 0.0 0.0 0.0

21 0.0 0.0 T 0.0 0.0 34.3 43.8 1.6 0.4 0.0 0.0 0.0

22 0.0 T 0.0 0.0 T 9.2 8.7 0.1 0.0 0.0 0.0 0.0

23 0.0 0.0 0.0 0.0 0.0 9.8 0.9 0.0 2.0 0.0 0.0 0.0

24 0.0 0.0 3.4 0.0 0.0 2.7 11.0 0.0 0.6 0.0 0.0 0.0

25 0.0 0.0 1.1 0.0 T 0.0 0.9 0.0 0.0 17.9 0.0 0.0

26 0.0 0.0 0.0 0.2 0.0 T 8.7 0.0 0.0 5.0 0.0 0.4

27 0.0 0.0 0.0 0.0 0.0 7.5 0.0 7.5 0.0 0.8 0.0 T

28 0.0 0.0 0.0 0.0 0.0 0.8 28.8 0.0 9.1 0.0 0.0 0.0

29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.1 0.0 0.0 0.0

30 0.0 0.0 0.9 2.2 0.0 0.2 0.0 0.0 0.0 0.0

31 0.0 0.0 10.1 3.4 0.0 0.0

Total 0.0 13.2 8.8 124.5 44.8 273.3 160.7 53.8 266.4 98.8 122.9 0.4

Days 0 4 3 6 6 21 17 19 20 12 8 1

Max. 0.0 5.0 4.3 117.2 31.2 67.9 43.8 16.4 48.1 35.0 49.9 0.4

Amount of annual precipitation:   1167.6 mm

Day of precipitation per year:   117 days

Maximum precipitation:   117.2 mm on April 3, 2005

Remark: Amount of daily precipitation is collected during 07.00-07.00; 

T means precipitation data < 0.1 mm; "-" means no data

Date
Month
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STATION: KHAMPANGPHET (48380)

Precipitation Data

Year: 2006 unit: mm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.0 0.0 0.0 0.0 12.6 0.0 3.2 1.4 25.7 0.0 0.0 0.0

2 0.0 0.0 0.0 0.0 0.0 2.4 0.7 1.8 44.9 3.8 0.0 0.0

3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.3 0.0 4.7 0.0 0.0

4 0.0 0.0 0.0 0.0 0.0 0.0 8.4 0.0 0 0.0 0.0 0.0

5 0.0 0.0 0.0 0.0 0.0 T 3.0 0.0 0.0 0.2 0.0 0.0

6 0.0 0.0 0.0 0.0 0.0 0.6 0.1 0.0 2.6 0.0 0.0 0.0

7 0.0 0.0 0.0 0.8 T 19.6 T 0.0 0.0 6.8 0.0 0.0

8 0.0 0.0 0.0 0.0 T 6.7 2.7 14.1 T 0.3 0.0 0.0

9 0.0 0.0 0.0 0.0 T 1.7 7.0 4.1 3.6 1.2 0.0 0.0

10 0.0 0.0 0.0 0.0 2.0 5.5 T T 0 8.6 5.3 0.0

11 0.0 0.0 0.0 0.0 4.5 0.0 16.4 T 15.3 28.3 0.0 0.0

12 0.0 0.3 0.0 0.0 0.0 2.2 3.6 0.0 31.0 33.0 0.0 0.0

13 0.0 0.0 T 0.0 0.0 17.1 0.0 0.0 4.7 1.5 0.0 0.0

14 0.0 0.0 0.0 T 0.0 0.0 18.2 11.2 0.1 0.0 0.0 0.0

15 0.0 0.0 0.0 0.0 76.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

16 0.0 T 0.0 0.0 7.6 0.0 8.3 2.1 10.0 0.0 0.0 0.0

17 0.0 0.0 0.0 7.0 T 0.0 12.1 0.2 1.7 12.7 0.0 0.0

18 0.0 0.0 0.0 0.0 4.2 1.0 5.9 0.0 4.6 0.0 0.0 0.0

19 0.0 11.7 T T 15.3 31.4 0.6 0.5 8.0 0.0 0.0 0.0

20 0.0 2.1 0.0 0.0 53.2 7.4 4.1 0.0 0.7 0.0 0.0 0.0

21 0.0 0.1 0.0 8.0 33.8 5.8 0.0 26.4 4.0 7.8 0.0 0.0

22 0.0 0.0 4.5 T 11.3 0.0 0.0 0.6 22.3 0.0 0.0 0.0

23 0.0 0.0 0.0 0.0 0.5 44.2 0.0 0.3 0.0 0.0 0.0 0.0

24 0.0 0.0 0.0 30.0 11.9 0.0 0.2 0.0 0.0 0.0 0.0 0.0

25 0.0 0.0 0.0 0.0 0.9 23.4 15.6 49.7 8.8 0.0 0.0 0.0

26 0.0 0.0 0.0 T 4.1 17.0 1.3 28.4 47.5 0.0 0.0 0.0

27 0.0 0.0 0.0 5.8 3.8 4.1 1.0 5.0 18.8 0.0 0.0 0.0

28 0.0 0.0 0.0 16.0 8.0 0.2 0.0 0.0 1.8 0.0 0.0 0.0

29 0.0 0.0 0.5 4.3 1.6 22.3 6.6 1.7 0.0 0.0 0.0

30 0.0 2.3 5.2 4.4 3.1 0.5 25.7 6.7 0.0 0.0 0.0

31 0.0 0.0 14.4 0.5 1.9 0.0 0.0

Total 0.0 14.2 6.8 73.3 273.3 195.3 135.7 180.3 264.5 108.9 5.3 0.0

Days 0 4 2 8 19 20 22 18 21 12 1 0

Max. 0.0 11.7 4.5 30.0 76.5 44.2 22.3 49.7 47.5 33.0 5.3 0.0

Amount of annual precipitation:   1257.6 mm

Day of precipitation per year:   127 days

Maximum precipitation:   76.5 mm on May 15, 2006

Remark: Amount of daily precipitation is collected during 07.00-07.00; 

T means precipitation data < 0.1 mm; "-" means no data

Date
Month
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STATION: KHAMPANGPHET (48380)

Precipitation Data

Year: 2007 unit: mm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.0 0.0 0.0 0.2 0.0 6.7 0.0

2 0.0 0.0 0.0 0.0 33.4 1.1 0.6

3 0.0 0.0 0.0 0.0 6.4 8.6 6.9

4 0.0 0.0 0.0 1.9 16.2 0.0 8.7

5 0.0 0.0 0.0 0.0 23.0 46.0 T

6 0.0 0.0 0.0 0.0 29.9 2.0 0.0

7 0.0 0.0 0.0 0.0 16.7 0.4 0.0

8 0.0 0.0 0.0 5.5 0.0 4.2 13.1

9 0.0 0.0 0.0 0.0 34.8 0.0 0.5

10 0.0 0.0 0.0 0.0 15.6 0.0 2.5

11 0.0 0.0 0.0 2.9 T 4.2

12 0.0 T 0.0 0.0 22.8 0.3

13 0.0 0.0 0.0 0.0 26.4 1.9

14 0.0 2.0 0.0 0.6 7.3 1.2

15 0.0 0.0 0.0 4.5 0.8 0.0

16 0.0 0.0 0.0 3.5 0.5 0.0

17 0.0 0.0 0.0 0.0 14.8 2.7

18 0.0 0.0 0.0 0.0 0.0 14.2

19 0.0 0.0 0.0 0.0 0.0 19.8

20 0.0 0.0 T 0.6 1.3 17.6

21 0.0 0.0 0.0 0.0 1.0 1.1

22 0.0 0.0 0.0 0.0 0.0 0.0

23 0.2 0.0 0.0 0.0 0.0 0.0

24 0.0 0.0 0.0 0.0 0.0 0.0

25 0.0 0.0 0.0 2.7 0.0 0.0

26 0.0 0.0 0.0 0.0 3.4 29.8

27 0.0 0.0 0.0 0.0 8.8 24.9

28 0.0 0.0 0.0 2.8 0.0 T

29 0.0 4.1 10.1 29.6 12.7

30 0.0 0.0 50.3 2.3 24.1

31 0.0 0.0 5.4

Total 0.2 2.0 4.1 85.6 300.4 223.5 32.3 0.0 0.0 0.0 0.0 0.0

Days 1 1 1 12 21 20 6

Max. 0.2 2.0 4.1 50.3 34.8 46.0 13.1

Amount of annual precipitation:   648.1 mm

Day of precipitation per year:   62 days

Maximum precipitation:   50.3 mm on April 30, 2007

Remark: Amount of daily precipitation is collected during 07.00-07.00; 

T means precipitation data < 0.1 mm; "-" means no data

Date
Month
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Annex 11: Wastewater Quality Data of STPs under WMA 
(From January, 2006 to April, 2007)
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Annex 12: Outline of Reference Materials
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Annex 12: Outline of the Reference Materials Formulated by the Project* 

“All information below except the attachment is summarized and translated from the reports of Reference 

Material Committee and the other reports provided by the Japanese experts” 

Reference Materials

Though the Project originally planed to produce 13 reference materials, the mid-term evaluation team 

suggested the Project to reconsider the contents of reference materials and concentrate on materials with 

higher priorities and to involve organizations concerned such as PCD, DOLA, local authorities to 

disseminate the Project’s outputs to STPs beyond STPs under WMA. 

The joint coordination committee held on 24th August, 2006 including suggested organizations has 

approved the 9 reference materials listed below, which were modified from the original plan through the 

works among the Japanese experts and WMA CPs. 

(Final reference materials list) 

1. Analysis of Existing Wastewater Treatment Systems, 

2. Guide for Wastewater Collection to Sewer System, 

3. Guideline for Pumping Station Design and O&M, 

4. Wastewater Treatment System O&M 

5. Standards for Quality Control of Construction Works on Wastewater Systems, 

*This material consists of the following four contents; 

- General Specifications for Construction Works, 

- Supervision and Inspection Manual for Construction Works 

- Technical Guideline for the Sewage Works, 

- Technical Document 

6. Guideline for Evaluation of Rehabilitation Works, 

7. Cost Control for O&M of STPs, 

8. Troubleshooting Examples, 

9. Safety Manual. 

The short descriptions of each material are attached below. 

Reference Materials Committee

The contents of reference materials were extensively discussed and refined in the Reference Materials 

Committee Meetings. The date and short descriptions of the Reference Material Committee is shown in 

the table below. 
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No Title of Meeting Date Description 

1 Preparatory Meeting 1/Dec/06’ It aimed on the establishment of the Reference

Materials Committee. Many representatives from the 

Central Government, Local Municipalities and 

academic experts were invited to participate. The 

following issues were explained in the meeting. 

Introduction of IST Project and Reference 

Materials 

Objectives of the Reference Material 

Committee 

General Specification and Supervision & 

Inspection  Manuals 

The meeting agreed the establishment of the 

committee with the certain consideration attached 

below. 

2 1st Reference Material 

Committee Meeting 

16/Feb/07’ The following volumes of Reference Materials were 

explained in the meeting. 

General Specifications for Construction 

Works 

Supervision and Inspection Manual for 

Construction Work 

Guideline for Pumping Station Design and 

O&M

Safety Manual 

Technical Guideline for the Sewage Works 

Technical Document 

Comments were given from the committee and 

utilized for the revision of Reference Materials. 

3 2nd Reference Material 

Committee Meeting 

9/March/07’ The Project explained the results of the revision 

based on the comments given in the 1st meeting and 

received the approval from the committee. 

The committee gave the suggestion to the Project on 

the following points. 

Promotion of Reference Materials to the local 

authorities

Discussion on the remaining Reference 
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Materials 

4 3rd Reference Material 

Committee Meeting 

Mid/Augst/07’ 

(Plan)

It is planned to explain the plan of promotion of 

Reference Materials to the local authorities and the 

remaining Reference Materials. 

The members of the Reference Material Committee and the available existing M/M are attached in the 

following. 

Documents attached below; 

1. The short description of Reference Materials 

2. Consideration on the Committee for Reference Materials of JICA/WMA IST Project 

3. Members of the Reference Materials Committee 

4. M/M of Reference Materials Committee 
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The Short Description of Reference Materials 

1.  Analysis of Existing Wastewater Systems 

 Existing problems about wastewater systems reside in three fields: planning & 

design, construction, and O&M. for clear understanding of the problems, we must carry out 

case study analysis on different types of treatment systems. Case study analysis will reveal 

detail information of the problems. 

 There are mainly three types of treatment systems working in Thailand: activated 

sludge (including OD), stabilization ponds, and aerated lagoons. The case study must cover 

on these three categories of the systems. To develop this title document, above-mentioned 

research will be conducted in three types of wastewater systems.  

Table of Content 

1   Project Background 

1-1   Background and Objective of the Study 

1-2   General Information about Sewage Works in Thailand 

1-3   General Information of Project Site , Pathumthani 

  1-3-1   Site Condition 

  1-3-2   Climatic Condition 

  1-3-3   Population 

  1-3-4   Land Use 

  1-3-5   Socio-economic, Environmental and Institutional Frame work 

2   Pathumthani Sewage Works 

  2-1   History of Sewage Works in Pathumthani 

  2-2   Existing Pathumthani Sewage Works 

    2-2-1   Storm Sewer System 

    2-2-2   Sewage Treatment Plant 

  2-3   Existing Wastewater Management System 

  2-4   IST-JICA Project on Pathumthani Municipality's Sewage Facilities 

3   Survey Works 

  3-1   Approach and Methodology 

  3-2   Door-to-door Interview Survey 

  3-3   Water Quality 

    3-3-1   Water Sampling and Analysis 

    3-3-2   Review of Water Quality Analysis 

107



4   Sewage Works Improvement 

  4-1   The Scope of Work 

  4-2   Water Consumption Rate and Water Demand 

    4-2-1   Water Consumption Rate of Sewered and non-Sewered area (Group A) 

    4-2-1   Water Consumption Rate of Factory in Sewered area (Group B) 

  4-3   Wastewater Characteristic 

    4-3-1   Wastewater Discharge 

    4-3-2   Total BOD loading of Project Area 

4-4   Recommendation for Sewage Work Improvement  

2.  Guide for Wastewater Collection Sewer System 

 When wastewater system is constructed to protect receiving waters from pollution, 

the system needs to collect sufficient wastewater from its service area into the system. But it 

is reported that there are 63% units of wastewater systems that have wastewater inflow less 

than 50% of the total capacity. One of the main reasons of this small inflow is small 

connection rate of residences. 

 This guide will show you the detail technical information for building connection 

and provide effective way for connection of each house to the system. 

Table of Content

1   Introduction, Characteristics of Existing Sewer System in Thailand 

  1-1   Introduction 

  1-2   Project Background 

  1-3   Characteristics of Existing Sewer System in Thailand 

2   Observation of inflow and Inflow pattern 

  2-1   Data analysis of 77 STPs 

  2-2   Site survey on inflow, IST Basic Study 

  2-3   Inflow Trend Analysis 

3   Reviewing Sewerage Master Plan – Study Report from Pathumtani 

  3-1   Reviewing Sewerage Master Plan of Pathumtani Municipality 

    3-1-1   General information 

    3-1-2   Comparative study Original Sewerage Planning and Actual Situation 

    3-1-3   Vulnerability to Floods and these Protecting structures 

  3-2   Water quality analysis at Pathumtani 
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4   Sewer Service Population, Connection rate and Socio-economic study  

       – Study Report from Pathumtani 

  4-1   Sewer service population and connection rate 

  4-2   Socio-economical study on Sewerage Works 

  4-3   Proposal for Improvement of Pathumtani Sewerage Works 

5   Consideration for Existing Pump Facilities 

  5-1   Actual Operational of Existing Pump Facilities 

  5-2   Analyzing Existing pump capacity 

6   Improvement Pump Operation for Effective Wastewater Collection 

  6-1   Re-designing for Re-installation of Pump Machineries 

  6-2   Timer Control System for Improving Existing Pump Station 

  6-3   Consideration for Existing Screening Facilities 

    6-3-1   Study on screening facilities 

    6-3-2   Problem of Pump Clogging 

    6-3-3   Countermeasures of Rubbish Problem 

7   Study on sea water Intrusion and Rubbish problem 

  7-1   Study on seawater intrusion into sewer system 

    7-1-1   Calculation of seawater ratio in the influent at STP 

    7-1-2   Survey on Sea Water intrusion at BanPhe Sewer System at PS2 

    7-1-3   Proposals for improvement seawater intrusion  

  7-2   Study on Rubbish problem 

    7-2-1   Rubbish generation rate at pumping station 

    7-2-2   Rubbish Survey on Sriracha Sea shore 

8   Introduction of Construction Materials for Improvement Household drainage system 

  8-1   House inlet for domestic wastewater 

  8-2   Wastewater inlet for Public Space 

  8-3-1   Infiltration inlet for rain water 

  8-3-2   House inlet for rain Water 

  8-4   Cleaning Trap and Grease trap for wastewater 

  8-5   Sink and Tap water support 

9   Conclusion
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3.  Guideline for Pumping Station Design and O&M 

 Pumping stations are essential facilities for collecting wastewater in flat areas and 

are necessary for high reliability. These facilities work day and night to convey wastewater 

into treatment systems. Once the pump stopped, there is high risk of flodding with 

continuously coming of wastewater or storm water. 

 One of the main causes of malfuntions of the pumps is clogging in thep umps with 

rubbish. Now design to remove the rubbish at the pumping stations and to pretect pumps 

from rubbish is not sufficient for such huge amount. We need to design pumping station 

more focusing on this matter. 

 Another problem we find in pumping station is selection of the capacity of pumps. 

Generally, existing pumps placed in the systems seem to be too big for coming daily flow 

rate. When we decide the size of thep umps, we must take into consideration of the small 

flow rate period in initial stages. 

 In this guideline, we will develop pumping station design and O&M in more 

practical and fit manner for the condition of Thailand, focusing on the rubbish problem, the 

appropriate pump size determination, and so on. 

Table of Content

1   General Principle 

1-1   Scope of Guideline 

  1-1-1   Sewer System and PS in Thailand 

  1-1-2   Outline of Pumping Station 

  1-1-3   General Requirements 

1-2   Form / Type of Pumping Station 

  1-2-1   Type of Pumping Station 

  1-2-2   Wet Well and Dry Well 

1-3   Design Criteria 

  1-3-1   Design Flow Rate 

  1-3-2   Design Water Level 

  1-3-3   Design Grand Level 

1-4   Matter of Consideration 

  1-4-1   Rubbish 

  1-4-2   Corrosion 

  1-4-3   Safety 
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2   Grit Chamber Facilities 

 2-1   Gate 

 2-2   Screen Facility 

   2-2-1   Screen Facility Design 

   2-2-2   Coarse Screen 

   2-2-3   Fine Screen 

   2-2-4   Bypass Bar Screen 

   2-2-5   Screenings Removal and Disposal 

   2-2-6   Control System 

 2-3   Grit Chamber 

   2-3-1   Grit Chamber Design 

   2-3-2   Grit Removable Equipment 

3    Pump Facilities 

3-1   Pump Type and Selection 

3-2   Size / Number of Pumps 

3-3   Pump Well 

3-4   Piping and Valve 

3-5   Force Main 

3-6   Hoist Crane 

3-7   Electrical Facilities 

4   Electrical Equipment 

 4-1   Basic point 

 4-2   Receiving and Transformation Facility 

 4-3   Load Facility 

 4-4   Control Board 

 4-5   Measurement Equipment 

 4-6   Supervisor System and Data Log System 

5   Other Facilities 

 5-1   Building and Floor 

 5-2   Door and Space for Equipment carrying 

 5-3   Stairs and Guardrail 

 5-4   Ventilation System / Deodorization Equipment 

6   Conditions for Operation and Maintenance 

 6-1   Rubbish Control 

 6-2   Corrosion Protection 

 6-3   Safety Control 
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 6-4   Accessibility 

 6-5   Overhaul and Repair 

   6-6   Spare Parts and Supplies 

4.  Wastewater Treatment System O&M 

 Good O&M works in treatement systems are the key points to reliable water quality 

control as effluent. In O&M works we normally focus in three fields of works: how to get a 

good quality of effluent, how to keep the system in good condition, and when to procure 

necessary supplies including spare parts. In these three fields we must pay great attention 

and have enough knowledge fro the O&M works. 

 For limited knowledge of the operators, useful reference guide book for O&M is 

essential. In this reference material, we will develop them to fulfill of this requirement. 

Table of Content

1   General 

2   Object and target of the O&M at wastewater treatment system 

3 The O&M works for good water quality of effluent from wastewater treatment system 

  3-1   Inflow quantity 

3-2   Inflow quality 

3-3   Pump operation 

3-4   Wastewater treatment plant operation 

  3-4-1   Oxidation Ditch Process (OD Process) 

  3-4-2   Stabilization Pond Process (SP Process) 

3-5   Effluent 

3-6   Operation of disinfection facility and equipment  

3-7   Record and Report 

  3-7-1   Kind of water quality test 

  3-7-2   Test for management of a wastewater treatment plant 

  3-7-3   Test required by law 

  3-7-4   Test for supervision of influent water quality to a wastewater treatment plant 

  3-7-5   Contents and frequency of test 

  3-7-6   Contents and frequency of Precision test 

  3-7-7   Sampling 

  3-7-8   How to get a sample 

  3-7-9   Adoption of sampling point 
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  3-7-10   Accuracy control 

  3-7-11   Report 

4   O&M activity of wastewater treatment facility and equipment 

  4-1   Object and contents of implementation about inspection of wastewater treatment 

facility and equipment 

  4-2   Maintenance and inspection activity  

    4-2-1   Daily inspection 

    4-2-2   Periodical inspection 

    4-2-3   Temporary inspection 

    4-2-4   Inspection required by law 

    4-2-5   Supervision and operation of the facility or equipment 

  4-3   Evaluation of the inspection results and its response 

    4-3-1   How to evaluate the inspection results 

    4-3-2   Maintenance of inspection results 

5   Record and report at the time of malfunction or accident occurrence 

5.  Standards for Quality Control of Construction Works on Wastewater Systems 

 The poor qualities in construction tend to introduce failure of the systems and to 

make lifetime of the systems shorten. For avoiding poor construction works, quality control 

including supervising/inspection works is indispensable. 

There are some construction criterial in other fields (highway, architecture and so 

on), but there is no criterial specialized for the wastewater system field. Constructions of 

wastewater systems are comprehensive works of civil, mechanical and electrical works. 

Some criteria in other fields can be applicable with diverting to this field. And criterial for 

specialized wastewater systems are also necessary because of the special condition of the 

systems: corrosive nature of the environment of the systems, necessary of high reliability of 

the systems and so on. 

For quality of wastewater systems, we need to develop the technical materials, such 

as (1) General Specifications, (2) Supervision and Inspection Manual, (3) Technical 

Guideline, and (4) Technical Document based on the criteria of each technical field, so that 

suitable quality control is undertaken in each stage of planning, designing, construction and 

management of the wastewater systems. 
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-  General Specifications for Construction Works 

Table of Content

1   General 

  1-1   Objective 

  1-2   Definition 

  1-3   Confirmation of Construction Condition 

         Design Document 

         Site Condition 

  1-4   Statement of Construction Method 

  1-5   Control of Construction 

         Safety Control 

         Environment 

         By-Product Control 

  1-6   Record by Photograph 

  1-7   Principle by Letter 

  1-8   Drawings as of Completion 

  1-9   Standards to be Referred 

2   Civil Works 

  2-1   General 

  2-2   Material 

  2-3   Site Works 

    2-3-1   Site Preparation and Miscellaneous Work 

    2-3-2   Excavation and Backfill 

    2-3-3   Installation of Underground Piping and Fittings 

    2-3-4   Landscaping 

    2-3-5   Paving 

    2-3-6   Fencing 

    2-3-7   Piles 

  2-4   Concrete 

    2-4-1   Concrete 

    2-4-2   Concrete Reinforcement 

    2-4-3   Concrete Finish 

    2-4-4   Concrete Joint 

    2-4-5   Precast concrete 

  2-5   Metals 
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3  Mechanical Works 

  3-1   General 

3-2   Installation 

3-3   Painting 

3-4   Coarse Screen 

3-5   Automatic Screen 

3-6   Grit Removal Equipment 

3-7   Main Pump 

3-8   Gates  

3-9   Aeration Equipment 

3-10   Clarifier 

3-11   Disinfection Equipment 

3-12   Dewatering system 

3-13   Piping and Valves 

3-14   Monorail System 

3-15   Overhead Traveling Crane 

4   Electrical Works 

  4-1   General 

  4-2   Receiving and Transformation Facility 

    4-2-1   Transformer 

    4-2-2   High-Tension 22 KV.  Distribution Lines 

  4-3   Load Facility 

    4-3-1   Low Voltage Distribution 

    4-3-2   Control Board 

    4-3-3   Lighting System 

    4-3-4   Communication System 

    4-3-5   Protection System 

    4-3-6   Electric Motors 

    4-3-7   Wire and Cable 

    4-3-8   Conduit and Boxes Fittings 

    4-3-9   Cable Tray, Cable Ladder and Wire Way System 

    4-3-10   Grounding System 

    4-3-11   Lightning Protection System 

  4-4   Control system 

    4-4-1   Instrumentation 

   4-5   Spare Part 
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   4-6   Product Test 

-  Supervision and Inspection Manual for Construction Works

Table of Content

1   Objectives 

2   Definition 

3   Method of Supervision 

 3-1   Fulfillment of Works 

 3-2  Confirmation of Construction Works 

 3-3 Keeping Smooth Construction 

4   Method for Inspection 

 3-1   Timing of Inspection 

 3-2   Method for Inspection 

 3-3   Inspection concerning Construction Procedure 

 3-4   Inspection concerning Accuracy, Quality and Performance of Equipment 

  3-5   Judgment Criteria  

5   Items to be written by Letter 

6   Evaluation of Contractor 

-  Technical Guideline for the Sewage Works 

Table of Content

Part 1  : Sewer System

1   Wastewater Planning 

  1-1   Planning Basin 

     1-1-1   Type of Planning 

     1-1-2   Date Collection 

     1-1-3   Appropriate technology 

  1-2   Fundamental Factors in the Plan 

     1-2-1   Target Year 

     1-2-2   Service Area 

     1-2-3   Type of collection system 

     1-2-4   Storm Water Consideration  

     1-2-5   Siting of the wastewater treatment plant 
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  1-3   Planning Parameters 

     1-3-1   Population 

     1-3-2   Wastewater Quantity 

     1-3-3   Wastewater Quality 

     1-3-4   Wastewater Treatment Process 

     1-3-5   Staged Development of the Treatment Plant 

     1-3-6   Treated Effluent Reuse 

2   Collection System 

  2-1   Type of collection system and sewer 

  2-2   Basic consideration 

  2-3   Design of Sewer system 

3   Pumping Station 

  3-1   Selection of site 

  3-2   Type of pumping station 

  3-3   Selection pf Pump and Control 

  3-4   Design consideration of pumping station 

4   Wastewater Treatment Plant 

  4-1   Wastewater Treatment Process 

  4-2   The Treatment Process Selection Methodology 

5   Preliminary and Primary Treatment 

  5-1   Screen 

    5-1-1   Type of Screens 

    5-1-2   Design factors for bar racks 

  5-2   Grit Chamber 

    5-2-1   Type of Grit Removal Facilities 

    5-2-2   Disposal of Grit 

    5-2-3   Grit Separation and washing 

  5-3   Flow _Measurement  

  5-4   Primary Sedimantation 

    5-4-1   Design Basin 

    5-4-2   Influent structure 

    5-4-3   Effluent structure 

    5-4-4   Sludge collection 

6   Secondary Treatment System 

  6-1   Stabilization Pond 

    6-1-1   Types of stabilization pond  
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    6-1-2   Design consideration 

    6-1-3   Sludge accumulation 

  6-2   Aerated Lagoon 

    6-2-1   Type of Aerated Lagoon 

    6-2-2   Design consideration 

    6-2-3   Design formulae 

  6-3   Activated Sludge 

    6-3-1   Type of reactor 

    6-3-2   Process modifications 

    6-3-3   Aeration Basin 

    6-3-4   Design of Activated sludge Process 

    6-3-5   Aeration System Design 

    6-3-6   Secondary Clarifier 

7   Disinfection 

  7-1   Disinfection means 

  7-2   Chlorination of wastewater effluent 

  7-3   Chlorine dosage 

  7-4   Chlorine contact tanks 

8   Sludge Treatment and Disposal 

  8-1   Sludge characteristics and quantities 

  8-2   Pumping of Various sludge 

  8-3   Sludge Treatment Process 

    8-3-1   Thickening 

    8-3-2   Stabilization 

    8-3-3   Sludge conditioning and dewatering 

Part 2  :Civil Engineering

1   Sewer Design 

  1-1   Capacity of Sewer 

    1-1-1   Types pf Sewer Cross-Section 

    1-1-2   Flow capacity calculation 

    1-1-3   Velocity and Gradient 

  1-2   Type of Manhole 

    1-2-1   Design of manholes 

    1-2-2   Ready - made/Section manhole 
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  1-3   Types of Sewer 

    1-3-1   Types of Sewer Cross-Section 

    1-3-2   Kinds of sewer materials 

  1-4   Foundation for Sewer 

    1-4-1   Purpose of Foundation 

    1-4-2   Condition for the selection for foundation 

    1-4-3   Types of foundation 

  1-5   Design of Overflow Chambers 

    1-5-1   Purpose 

    1-5-2   Design quantity of overflow 

    1-5-3   Location 

    1-5-4   Structure of overflow chamber 

    1-5-5   Entrance 

  1-6   Inlet and Lateral Sewer 

    1-6-1   Inlet 

    1-6-2   Lateral Sewers 

  1-7   Storm- water Reduction System 

    1-7-1   Types of storm-water reduction system 

  1-8   Incidental Facilities 

    1-8-1   L-Shaped Trough 

    1-8-2   Safety Equipment / facilities for manhole works 

    1-8-3   Ventilation 

    1-8-4   Siphon 

    1-8-5   Outfall 

2   Concrete Structure Design Criteria 

  2-1   General 

  2-2   Loading conditions 

    2-2-1   Dead Loads 

    2-2-2   Live Loads 

    2-2-3   Earth Pressure on Backfill Walls 

    2-2-4   Water Pressure 

  2-3   Stability of Structure 

    2-3-1   Overturning 

    2-3-2   Sliding 

  2-4   Material and Allowable Stresses 

    2-4-1   Concrete 
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    2-4-2   Reinforcing Steel 

    2-4-3   Structural Steel 

  2-5   Spacing limit for Reinforcement 

  2-6   Concrete protection for reinforcement 

  2-7   Bond and Anchorage requirement 

  2-8   Minimum or Temperature Reinforcement 

  2-9   Hooks and Bends of Reinforcement bars 

    2-9-1   Standard Bar Bending 

    2-9-2   Standard Bar Bending 

    2-9-3   Bends Other Than Standard Hooks 

  2-10   Minimum wall thickness 

  2-11   Cutoff walls 

  2-12   Joints in structures 

3   Architectural Design Concept 

  3-1   General 

  3-2   Element in Architectural Design 

  3-3   Climate 

    3-3-1   Consider solar orientation 

    3-3-2   Shape buildings to be conscious of wind 

    3-3-3   Use landscape to provide desire micro-climate for buildings 

  3-4   Function 

  3-5   Aesthetics 

  3-6   Materials 

  3-7   Energy Conservation 

4   Sewer Installation 

  4-1   Preconstruction Information 

  4-2   Site Preparation 

  4-3   Receiving and Handling of pipe 

  4-4   Trench Excavation 

    4-4-1   Excavated Machine 

    4-4-2   Excavation Limit 

    4-4-3   Excavated Soil Pipe 

    4-4-4   Shoring and Sheathing 

  4-5   Line and Grade 

  4-6   Dewatering 

  4-7   Foundation Preparation 
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  4-8   Pipe Bending 

  4-9   Material for pipe bending 

  4-10   Jointing 

    4-10-1   Rubber Jointing 

    4-10-2   Mastic Jointing 

    4-10-3   Cement Mortar 

  4-11   Pipe Joint 

    4-11-1   Joint between pipes 

    4-11-2   Joint with Structure 

  4-12   Backfilling 

    4-12-1   Backfilling around pipe 

    4-12-2   Final Backfilling 

  4-13   Acceptance Tests 

    4-13-1   Soil density 

    4-13-2   Line and Grade 

    4-13-3   Visual Inspection 

    4-13-4   Infiltration 

    4-13-5   Exfiltration 

5   Structure Construction 

  5-1   Introduction 

    5-1-1   Scope 

    5-1-2   Purpose 

  5-2   Piling 

    5-2-1   Before Works Begins 

    5-2-2   During the Course of Work 

  5-3   Concrete Structure 

    5-3-1   Before Works Begins 

    5-3-2   During the Course of Works 

      5-3-2-1   Placing Concrete 

      5-3-2-2   Forms 

      5-3-2-3   Joints 

      5-3-2-4   Surface Finishing 

  5-4   Reinforcement 

    5-4-1   Before Works Begins 

    5-4-2   During the Course of Works 
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6   Construction Management 

  6-1   Meaning of Construction Management 

  6-2   Contents of Construction Management 

  6-3   Schedule Control 

    6-3-1   Condition of process management 

    6-3-2   Schedule 

    6-3-3   Observance of process 

  6-4   Quality Control 

  6-5   Completion Shape Management 

  6-6   Construction Progress Management 

  6-7   Safety Control 

Part 3  :Mechanical System

1   General Principle 

2   Grit Chamber 

3   Pump Facilities 

4   Other Equipment 

5   Operation and Maintenance 

Part 4  :Electrical System

1   Basic Point 

2   Receiving and Transformation Facility 

3   Load Facility 

4   Control System 

5   Measuring Equipment 

6   Supervisory System and Data Logging System 

7   Two Methods of Pump Stat-stop Function 

8   Installation of Electrical Equipment 

-  Technical Document 

Table of Content

Part 1  : Private Sewer

1   The Laws relating to Wastewater Management Laws and Regulations 

  1-1   The Laws Prescribing the Duty of Public Organizations to Treat Wastewater 

  1-2   Laws Prescribing Private Individuals Duty to Treat Wastewater   
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2   The Laws Relating to the Wastewater User Charge Collection 

3  The Laws Relating to The Powers and Duties of the Local Administration 

4   Law Enforcement in case of Failure to pay the User Charge 

  4-1   Law Enforcement for Wastewater User Charge 

5   Private Participation in Investment or Joint Operation 

  5-1   Wastewater Treatment Systems 

6   The Regulation Relating to Drainage and Treatment Facilities in the Building 

  6-2   The Building Control Act B.E. 2522 

Part 2  : Water Environmental Monitoring

1   Standard 

  1-1   Environmental standards of public water body 

  1-2   Standard of influent to sewer system 

  1-3   Standard of effluent from sewer system 

  1-4   Standard of analysis technique and monitoring technique to water quality items 

2   Wastewater Monitoring and Control of Sewer System 

Part 3  : Occupational Safety and Health

1   Introduction 

2   Laws and Regulations 

  2-1   Legal System of Thailand 

  2-2   Contract / Employment 

  2-3   Construction Works 

3   Safety in Construction 

  3-1   Organization chart for safety management 

  3-2   Safety Audit in Construction 

  3-3   Safety Management Plan 

  3-4   Safety Management measures 

  3-5   Safety Management Items and Inspection Methods 

  3-6   Safety Guideline 

4   Safety in Mechanical Works 

  4-1   Safety Control 

  4-2   Safety in Installation Work 

  4-3   Safety in Overhaul and Repair Works 

5   Electrical Safety 

  5-1   Introduction 
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  5-2   What are the Hazards? 

  5-3   Assessing the Risk 

  5-4   Reducing the Risk 

  5-5   Ensure that the Electrical Installation is Safe 

  5-6   Prove Safe and Suitable Equipment 

  5-7   Reduce the Voltage 

  5-8   Provide a Safety Device 

  5-9   Carry out Preventative Maintenance 

  5-10   Work Safety 

  5-11   Electrical Shock 

  5-12   First Aid for Electrical Shock 

6.  Guideline for Evaluation of Rehabilitation Works 

  In order to carry out rehabilitation works efficiently and effectively, this reference 

material shows the required checkpoints to decide extent (repair, improvement or renewal) 

of a rehabilitation work. With checking out sewage systems according to this material based 

on some documents of inspection data, the extent of rehabilitation work can be judged 

intelligibly and objectively, the evaluation method is also shown by this material. If the 

evaluation works are carried out by this material’s evaluation method, the results of the 

evaluation works can be explained to municipality as fair judgment.

Table of Content

1   Common 

1-1   Definition of rehabilitation and repair  

1-2   Target facility and equipment 

1-3  Expected standard lifetime 

1-4  Extension of facility and equipment lifetime 

1-5   Target lifetime 

1-6   Necessary requirement for rehabilitation 

2   O&M for facility 

2-1   O&M data 

2-2   Rehabilitation and effective O&M activity 

3   Check to the facility 

3-1   Certification of checked facility 

3-2   Judgment of the certification 
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3-3   Evaluation of using years 

3-4   Physical evaluation 

3-5   Evaluation of economical efficiency and improved function of the system 

3-6   Practice of facility rehabilitation 

4   Planning of a rehabilitation 

4-1   Facility and equipment on renewal construction 

4-2   Planning of renewal constructions 

4-3   The renewal construction annual schedule 

7.  Cost Control for O&M of STPs 

 In operation and maintenance works, how to get a good condition of the system and 

how to reduce the cost are main concerns. The manager of the system must pay attention in 

these two fields. The cost directly reflects the ability of the manager.  

 We will develop cost control idea for O&M in this document.

Table of Content

1   General 

2   Appropriate O&M of STP 

3   Appropriate management of O&M cost 

3-1   Unit cost of treatment plant  

3-2   Calculation of O&M cost 

3-3   Calculation of business cost 

4   Idea of Cost reduction. 

4-1   Plan for rebuilding 

4-2   Efficient O&M of STP 

4-3   Systematization of O&M 

4-4   Establishment of appropriate O&M method 

4-5   Private consignment 

4-6   Idea of Life cycle Cost 

4-7   Case Study in Japan 

5   Idea of Energy conservation.  

5-1   Contribution to environment 

5-2   Energy independence measures 

5-3   Resource use 

5-4   Environmental evaluation 
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8.  Troubleshooting Examples 

 When we faced some trouble in wastewater systems, one of the most useful 

information sources for handling the problems is experiences of ourselves. During this 

project period we will have some troubleshooting experiences in the focused STPs.  

 In this reference document, these troubleshooting experiences are collected and 

compiled into single book. 

Table of Content

1   General 

2   Basic matter 

  2-1   O&M in Sewage Treatment Plant 

  2-2   O&M in Pumping Station 

  2-3   Management of Waste water systems 

  2-4   Educational campaign 

3   Case study 

  3-1   Sewage Treatment Plant 

  3-2   Pumping Station  

  3-3   The Rehabilitation works 

9.  Safety Manual 

 Workers in the field of wastewater face several potentially dangerous situations. 

There are a lot of potentially insecurity places in the wastewater systems, which are 

construction sites, high raised places, aerated tanks, inside of the pipes, pump pits, chemical 

laboratories and so on. Workers and manager need to know about their environment and 

must avoid accidents that jeopardize their health and life. To keep safety of workers is the 

priority duty for managers of wastewater systems. 

 Safety manual is an essential book for keeping workers away from injury, disease, 

and other peril.

Table of Content

1   General 

2   System of Management 

3   Management Method 

4   Labor Safety Measures in Pipe Conduit 

5   Labor Safety and Health in pumping Station and Treatment Plant 
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6   Urgent Measures 

7   Safety Equipment and Protective Equipment 
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December 7, 2006 

<Consideration>

Committee for Reference Materials of JICA/WMA IST Project 

1. Role of the Committee is to discuss the draft of reference materials. The Committee 
members describe their opinions/comments and discuss in the meeting. 

2. WMA submits the draft of reference materials and explains briefly, supported by 
JICA Experts and TEAM Consultant. 

3. WMA concludes the reference materials referring the opinions/comments in the 
Committee. The materials will be used in WMA as its own materials and distributed 
to/referred by local municipalities. 

4.   Translators are required for efficient discussions in the Committee. 

5.   General specifications in Thai Government are referred in drafting the GS by WMA, 
JICA Experts and TEAM Consultant. 

6.   The GS by WMA does not lead increase of consturction cost, because contractors 
are required quality of outputs within the contract price. 
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North Region
Location Type Training Name Position

Payao Municipality SP SP Mr. Sanee Chanfai Director of Technical Works

SP Mr. Sanguan Matnok Sanitary Engineer

Cheangmai Municipality AL

Tak Municipality SP SP Mr. Sanee Naknawdee Director of Water Quality Analysis

SP Mr. Kajornsuk Saijai Sanitary Engineer 

Pichit Municipality AL SP Mr. Surapon Teytakul Machanician

SP Mr. Chompol Sadao Sanitary Engineer

Khampangphet Municipality SP SP Mr. Chosub Saisang Director of Sanitary Works

Salokbaht Municipality SP SP Mr. Prawit Hunteang Public Health 6

SP Ms. Siriporn Kumkram Sanitary 2

Nan Municipality SP

Mae Sod, Tak Municipality SP

Cheangrai Municipality AL SP Mr. Sanong Neamsakul Acting Chief of Sanitary Works

SP Mr. Chawalit Chantharot Civil Engineer

Lumpon Municipality AS

Sukhothaithani Municipality SP SP Mr. Chawarit Srimung Sanitary Academician 

SP Mr. Sophon Chommanee Machanician 

Phitsanulok Municipality SP

Lumpang Municipality SP SP Mr. Surachat Paisarn Mechanician 7

SP Mr. Sawage Chanthawong Civil Technician 4

Chumsang Municipality SP SP Mr. Saroj Luttisophon Engine Technician 6 

Uthaithani Municipality SP SP Mr. Bunnatorn Tonglor Director of Public Health and Environment Division 

SP SP Mr. Nikorn Krawitnit Vice Mayor

Middle Region 
Location Type Training Name Position

Chainart Municipality SP SP Ms. Kasara Sungkapand Director of Public Health and Environment Division 

Baan Mee Municipality SP SP Ms. Saiphet Maksuthat Director of Sanitary and Environment Division 

Angtong Municipality AL SP Mr. Suwatchai Tanaseaneewat Civil Mechanician 5 

Bangkok Sipraya AS SP Mr. Kretha Soysiri  Civil Engineer 7

            Yannava AS SP Mr. Chalom Mepong Electrical Engineer

            Ratthanakosin AS

            Ratburana AS

            Nongkham – Pasricharoen AS

           Combine WTP, phase 1 AS

           Combine WTP, phase 4 AS

Nakornpathom Municipality SP SP Mr. Sonthaikarn Sangsawang Acting Chief of Maintenance

SP SP Mr. Chanont Kammanee Acting Chief of Maintenance

Baanpong Municipality SP SP Mr. Surut Tanasupanuwet Civil Technician 5

Photharam  Municipality OD

Phetburi Municipality SP SP Mr. Kiertsak Suksadee Civil Mechanician 6 

Huahin, phase 1 RBC SP Mr. Nirun Nimittawin Electrical Techinician 6

Huahin, phase 2 OD SP Ms. Madee Ruksa Director of Technical Works

Prachubkirikhan Municipality AL SP Mr. Narong Tavornbunjob Mr. Narong Tavornbunjob

Authong Municipality SP SP Mr. Chaowchai Kitipun Technician Administrator 7

SP Mr. Chalermchai Pisitpan Civil Mechanician 5 

Suphanburi Municipality SP SP Mr. Suvit Panacha Chief of Public Health Division

Pathumthani Municipality OD

Nonthaburi Municipality AS SP Mr. Siwawut Neamwutthana Machanical Engineer

Prainnracha Municipality AS SP Mr. Veeraphon Atthajinda Electrical Technician 5

Cha-um Municipality AL

Annex 13: List of Attendance to Technical Seminars
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Location Type Training Name Position

Rachaburi Municipality SP SP Mr. Teerapong Kahabadee Acting Diriector of Sanitary Works

SP Mr. Permyut Tiwwoharn Electrical Technician 7

Singburi Municipality SP SP Mr. Nutthayut Pusuwan Electrical Technician 2

Khanchanaburi Municipality OD

On process of Construction 

Samutprakarn Minicipality AS

North East Region 
Location Type Training Name Position

Sakonnakorn Municipality SP + Wetland SP Mr. Apiwut Pudjaiko Engine Technician 

SF/SP Mr. Rungroj Kotprom Sanitary Acdamician 

Ta Rae Municipality SP SP Mr. Sayun Sanpak Vice Mayor

SP Mr. Teerawut Sarathiyakul Chief of Public Health Division

Khonkhan Municipality AL SP Mr. Thotsaphon Wongarsa Chief of Natural Resourdes Management 

SP Mr. Chawalit Hongyont Sanitary Academician 6 

Huakwang Municipality SP SP Mr. Thanatip Amornpun Director of Mechanician Division 

SP Ms. Siriwan Chaithani Director of Public Health Division 

Chaiyaphom Municipality SP SP Ms. Suthida Ngorpilai Sanitary Academician 6 

SP Ms. Nalinee Arjarun Sanitary 2

Bau Yai Municipality SP SP Mr. Vitthaya Muanmai Vice assistant district officer

SP Mr. Uthaisin Kumsiri Public Health 6

Nakornratchasrima Municipality SP SP Mr. Rachan Teeraphitthayatrakul Sanitary Acadamician 6

Ubonrachathani  Municipality AL SP Mr. Jongka Boonrung Sanitary Acadamician 4

Bureerum Municipality AL SP Mr. Pairat Chaisoomboon Technician 6

Pakchong Municipality SP SP Mr. Chakkre Dokmanee Civil Engineer 5

SP Mr. Rojrut Muangnak Electrical Technician 1

Varinchumrab Municipality SP

Mookdaharn  Municipality SP

On process of Construction 

Yasothorn Municipality SP SP Mr. Aram Nijphanit Director of Technical Works

SP Mr. Atjiphon Nontree Civil Engineer 6

Aumnartcharoen Municipality SP SP Mr. Prasarn Pungpan Vice assistant district officer

SP Mr. Jarutchai Chantongsurawee Vice Mayor

SP Mr. Sungworn Bonsod Civil Engineer 8

SP Mr. Vichean Yoyala Sanitary Acdamician 5

SP Mr. Tawee Pannawong Sanitary Acdamician 5

Nakornpanom Municipality SP

Mahasarakham Municipality SP

Karasin Municipality AL

Surin Municipality SP

East Region 
Location Type Training Name Position

Chachensao Municipality OD SP Ms. Pichittra Ngenpatt Environment Academician 7

SP Ms. Chatvadee Khamchai Assistant Environment Academician

Panasnikhom Municipality SP SP Mr. Somchai Pinpiroom Electrical Technician 5

Sansook Municipality SP Mr. Pakorn Kitinunthawat Engine Technician 

North Area SP SP Mr. Chanachai Sansooksakolchon Electrical Technician 

South Area OD SP Mr. Somsak Sompand Electrical Engineer

OD OD Ms. Kwankanung Srihawong Sanitary Works

OD Mr. Pakorn Kitinuntawat Technician

Sriracha Municipality OD OD Ms. Nisakorn Wiwagwin Sanitary Works

Lamchabung Municipality OD SP Ms. Kavarin Akradechrungsri Sanitary Acdamician 8

SP Mr. Yongyut Suwansin Engine Technician 5
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Location Type Training Name Position

Phattaya Municipality

Soi watbunkunchanaram AS SP Mr. Vorayut Krompalod Sanitary Engineer 3

Na kreu AS SP Mr. Sadjapad Tawatphaiboon Civil Technician 2

Baan Pae Municipality OD SP Mr. Noppadon Viyaporn Electrical Techinician 4

OD Mr. Kornpob Shotipong Sanitary Works

OD Mr. Buntoon Buatong Civil Engineer

Chantaburi Municipality SP SP Mr. Chatchai Wutthanaaungkul Civil Technician 2

Tachang Municipality SP Ms. Sasina Jirapruk Public Health 3

Rayong Municipality AL SP Mr. Attawit Tiptayawut Technical Admintration 6

SP Mr. Dusit Tummasiriruk Public Health Administration 6

Chonburi Municipality OD

Kalong Municipality SP SP Mr. Rathasak Sunthanon Sanitary Academician  4

SP Mr. Rawat Chalermpong Electrical Technician 6

Mabthaphut Municipality AL

On process of Construction 

Bang Kra, Chachengsao  SP

South Region 
Location Type Training Name Position

Panguan Local Administration Wetland

Pa Tong Municipality OD SP Mr. Supanut Mirint Civil Mechanician 6 

Phuket Municipality OD SP Ms. Sitharat Srikat Assistant Environment Academician

SP Ms. Anuttha Sakeaw Assistant Civil Engineer

Aow Nang Municipality SP

Trang Municipality AL SP Ms. Jarunee Fongngam Sanitary Acadamician 3

SP Mr. Surana Suthinint Civil Technician 5

Hadyai Municipality SP + 

Songkra Municipality AL

Koh Sa mui Municipality

Had Na Thon OD SP Mr. Sombat Somwang Chief of Sanitary Works

Cha Wang OD SP Mr. Paiboon Phetthong Sanitary Engineer 5

La mai OD OD Mr. Sombat Somwang Sanitary Works

Krabi Municipality AL SP Mr. Sompob Kuwanichkul Director of Techical Works

SP Mr. Bunjob Kasumrit Civil Technician 6

Karon Municipality AS SP Mr. Chatporn Charoenvat Electrical Technician 

SP Mr. Sin Sirinuntasak Machanician 

Pak Panung Municipality AL + Wetland

On process of Construction 

Chompon  Municipality SP SP Ms. Jongjai Kuyukhom Chief of Public Health Administration 

SP Ms. Thitiya Jarukitpiphat General Staffs

Phatthani Municipality SP SP Mr. Manit Aebsakul Director of Civil Works

Nakornsrithummarat  Municipality SP + Wetland

Krato Municipality OD

Yala Municipality
Decentralized AL &SP

Other Organizations
Organizations Training Name Position

WOMC SP Mr. Nattaphat Saiwan Manager

WOMC SP Ms. Jiratha Phatkanoksiri Chemist

WOMC OD Ms. Sukanya krinkrob Sriracha, Baan Pae, Chemsang, Khampangpet

WOMC OD/SP Mr. Nirut Tongpromrat Sakonnakorn, Ta Rae, Hua Kwang

EEI OD Mr. Akarat Sriyuyung Officer

EEI OD Mr. Chalermpon Chareontao Middle Region 

EEI SP Mr. Jiraphat Nonthapraphet Environment Engineer

EEI SP Mr. Alongkorn Auttarapinyo Environment Engineer
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Organizations Training Name Position

PCD SP Mr. Bunphot Yamkrinphot Civil Techinicain 6

PCD SP Mr. Suriya Morsin Environment Acdamician 

ONEP SP Mr. Paisarn Padungsirikul Director of Analysis and coordination 

ONEP SP Ms. Nareerat Punmanee Environment Academician 6

ONEP SP Mr. Pisanuphon Sanguanaon Envirinment Acdamician 

Director of Wastewater Management 

Lecture for cost and energy saving

Director of Planing and Development Project 

Lecture for Wastewater Treatment om OD method

Director of The Office of Internal Audit

Law & Regulation, Wastewater Treatment System

Special Project

Lecture for Safety Control for Workers in Wastewater & Safety

WMA OD Mr. Anupand Taipairuchkulkit Special Project

WMA OD/SP Mr. Kumpanart Tanasatakorn Project Engineer for Central & East

Project Secretary for Central & East

Lecturer for water analysis

Special Project

Lecturer for Pumping Station Mechanical and Electrical facilities

Project Engineer for  Central & East

Lecturer for Periodical and daily inspection in SP treatment system 

WMA OD/SP Mr. Atirak Buphajantao Deputy Project Manager for North

WMA OD/SP Ms. Rosita Laosakol Project Engineer for  North

WMA SP Ms. Woranun Chandanu Budgeting Division 

WMA OD Mr. Sombat Paneiam EX Project Manager for North

WMA OD/SP Mr. Amornchai Hiranrat Special Project

WMA SP Ms. Sukanda Taweepon ISO Research Project

Project Secretary for Northeast

Lecturer for wastewater treatment of SP method

WMA OD Mr. Supamit Yuwattana Deputy Project Manager for Northeast

WMA OD Ms. Orawan Chantra Research Project

Special and Research Project 

Lecture for Safety 

WMA OD/SP Mr. Paisarn Taitama Deputy Project Manager for South

WMA OD/SP Mr. Nawin Jitkeaw Project Engineer for South

WMA SP Ms. Vipa Matamoo Public Relation

WMA OD Mr. Puwanart Kreangmeesri Project Secretary for South

WMA OD Mr. Manut Kumkul Special Project 

WMA OD Mr. Sompong Pusub Special Project 

Laboratory Staff

Lecturer for water analysis

WMA SP Ms. Rattiya Saingam Laboratory Staff, Chemist

WMA OD Mr. Norasing Karnchanaprakorn Procurement

Training: OD: Oxidation Ditch

STP under the WMA

A person who are certified of SP

STP under the WMA from 2008

A person who are certified of OD

STP completed contract

             SP: Stabilization Pond

             SF: Safety

Mr. Somkiet SangchaisukonkitSP

Ms. Panadda KongcharoenOD/SP

WMA

Ms. Phatcharin NuntiwawatSPWMA

WMA

WMA OD/SP Ms. Duangjai Khunkruer

WMA SF/SP Mr. Kitti Teerasoradeck

WMA OD/SP
Mr. Supparat Ittipol

Participated as a lecturer

WMA OD/SP
Ms. Hatairat Likitanupak

Participated as a lecturer

OD/SP
Mr. Chumpol Musiganont

Participated as a lecturer

WMA OD/SP Ms. Photjamarn Tuntip 

Mr. Phanthat Chancharoensook 
OD/SF/S

P
WMA

WMA
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 Evaluation Report 
Training Program – The Management of Stabilization Pond System 

Bangkok – Nakornpathom, 29 – 31 January 2007  

Evaluation Meeting on 6 February 2007 at WMA Meeting Room 

Participants
WMA
1. Mr. Supparat Ittipol    Project Manager 
2. Ms. Hatairat Likitanupak   Assistance Project Manager  
3. Mr. Phanthat Chuncharoensook  Head of Training  
4. Mr. Kitti Teerasoradej    Team Member  
5. Ms. Phatcharin Nuntiwawat   Lecturer  
6. Mr. Somkiert Sangchaisukonkit  Lecturer 
JICA
1. Mr. TAKAHASHI Haruki   Chief Advisor 
2. Mr. USUI Testuro    Project Coordinator  
3. Mr. NAKAMURA Nagahide   Long Term Expert 
4. Mr. NISHI Shu     Long Term Expert 
5. Ms. Parawee Bailee    Secretary 

Meeting Began 9.30 AM.
Mr. USUI Tetsuro informed Agenda and the purpose of evaluation 
meeting is to exchange the ideas among team member in order to 
improvement for organizing training program in next time.

The topics of evaluation as follows 
The title of training program is “The management of Stabilization 
Pond System”. The title was appropriate, by evaluating from the 
number of participants that was more than the expectation.  
Duration of Training is 3 days divided into lecture 2 days and 
practical training on the last day, that was appropriate. From the 
experience of the previous training program last year which was 5 
days training, team member found that 5 days was too long.  
Place of Training is Princeton Park Suite Hotel and Nakorn Pathom 
Wastewater Treatment Plant and Pumping Station.  

Princeton Park Suite Hotel – the training room was not 
appropriate for more than 100 persons, because the columns of 
the room cover up the participant at the back of the room, so the 
participants could not pay attention to the lecture. 
 Nakornpathom Wastewater Treatment System was appropriate, 
because Wastewater Treatment System is Stabilization Pond 
System and close to Bangkok. It was only one choice to select 
Nakornpathom as the practical training site. The distance from 
Pumping Station to Wastewater Treatment Plant is long, so it 
spend much time to rotate the participant from one place to 
another place.
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Nakornphathom Municipality contributed to this training very 
much.

Number of Trainees is satisfactory and more than expectation. 
Total participants are 120 persons from 54 Municipalities, BMA, 
ONEP, PCD, DLP, WOMC, EEI and WMA. The rank and level of 
participants were wide and varied, so the view points of participants 
were different. For example, the participant who has high qualification 
might gain the knowledge less than the expectation, but the 
participant who has less qualification might not understand some 
topics that cover the basic knowledge. The invitation letter had 
mentioned clearly about the target of participants and asked the 
organization to select the participant to meet our criteria. Finally 90 
persons got certification as skilled personnel. 

Curriculum and Content of Training Program 
Curriculum of this training was appropriate.  
Lecturers contributed to the training lecture with 
preparing text book. Text book is valuable. 
Power point for presenting should be visual to attract the 
participants. Slide should put only keywords and visual 
things, because all the contents are already provided in 
text book.
The rehearsal for junior lecturer should be held before the 
lecture in order to practice presentation skill and how to 
make the question and answer.

On site training 
The transportation from treatment plant to pumping 
station was inconvenience because the size of the bus was 
too large and the weight of the bus made the bank of the 
pond damage.
We could not control all the participants at the site and let 
them rotate to each section of training because of large 
number participants.
The instruction or direction board should be prepared in 
front of the entrance in order to guide the participants.

Group Discussion 
  Group Discussion was organized by dividing participants into 
4 groups which follow the type of treatment system and had the leader 
from WMA to guide and lead the question in each group. After that, the 
representative from each group presented the ideas, and the discussion 
was concluded by Mr. Supparat and Ms. Hatairat. The purpose of 
group discussion is to share the experience, problems and get the 
appropriate solution. WMA staff learned from them and they learned 
from each other so this training achieved the purpose of group 
discussion.

Group Discussion divided participant into group by following 
the wastewater treatment system of participants such as 
Stabilization Pond, Oxidation Ditch, and Aerated Lagoon. The 
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activities of group discussion was shared the experience of operation 
system and circumstance also the problems. The point of group 
discussion could summarize into 8 point are as follows: 

1. Treated Wastewater Quality: The effluence from STP could 
not reach the standard of effluence and staff could not operate and make 
the effluence meet standard so participants mention that they need 
knowledge to improve the wastewater treatment system in order to solve 
the problem of treated wastewater quality.  

2.  Lack of Staffs (Skilled Person/Total Staffs):  The staffs 
working in the function of STP lack of knowledge, the proportion about 
skilled person per total staffs is quite difference so skilled person could not 
control and manage cover all functions then they need more training both 
lecture and practical training.

3.  Lack of knowledge and budgets in mechanical Facilities:  
Need budget in maintenance facilities, Need knowledge in maintenance 
facilities.

4.  Citizen unconcern about the management of wastewater: 
From the discussion, participants share the opinion and the opinion goes 
the same direction which is citizens unconcern and not realize about the 
management of wastewater so participants agree that they need the 
method to make citizens are  conscious about the valuable of water, 
wastewater treatment system and environment. They expect that if citizen 
concern about the management of wastewater other problems could solve 
easier.

5.  Executives unconcern about the management of wastewater: 
The management of wastewater is depend on the executives policy, the 
problem might occur when municipality change the executives. If the 
executive unconcern about the management of wastewater so during that 
period will not have any budgets or workflow about wastewater then they 
need to know clarify about the management of executives. 

6.  Inappropriate Design: Since the construction period in the 
past, the design is inappropriate with the location such as over capacity, 
the design of pumping stations and specification of facilities are not the 
same so they need the appropriate design and facilities as pump and pipe 
should be the same type. For example, when pump NO. 1 got damage, we 
could switch another pump to work. 

7.  Problem of influence (Damage of pipe/ sewer not cover): The 
design of STP could support more than the actual influence so they would 
like to increase number of pipe and connection of pipe to increase the 
influence, need to examine the damage of pipe in order to get the real 
volume of influence. Municipalities do not have the ability to examine the 
damage of the pipe and does not have the budgets to expand the line of 
sewer to collect influence. 

8.  Lack of budgets and could not collect wastewater treatment 
fee: Need constant budget in order to operate system continuously. 
Citizens are not conscious for fee collection and the executives don’t 
propose it and the budgets in management of wastewater are depending 
on the executive level also.   
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Evaluation from participants  
Only 72 evaluation sheets has submitted among 120 participants, 
and summary of result as below,

           1. Content of training [very good: 7.41%, good: 48.84%, fairly: 
39.81%, poor: 3.94%] 
           2. Practical training [very good: 8.10%, good 57.87%, fairly 33.33%, 
poor:  0.70%] 
           3. Satisfaction [very good: 15.28%, good: 51.04%, fairly: 29.86%, 
poor: 3.13%, very poor: 0.69%] 

Cost Management
The brief total cost of organizing this training program is 250,000 
THB. The detail of expenses is enclosed in the meeting documents. 
This number could be used as the reference data when WMA will 
organize training program next time and also be necessary for the 
program to set up with training fee per person. So it is very 
important how much program itself will be beneficial and attractive 
for their demands. 
Next Training Plan  
WMA plan to organize training program once a year and safety 
training 4 places per year. 

Others 
1.  Revises text book and materials for demands of participants.

2.  Editing video record and produce as training kits with revises text 
book and materials, it will be one of the tools to promote WMA 
activities.

3. Analysis of data of evaluation paper and questionnaire to meet their 
demands for WMA activities and next training program.  

Meeting Closed 11.30 AM. 

161





Annex 14-2: Report on Trainings of OD Management 

163



164



165



166



167



168



Annex 15: Summary of Interview  
with Agencies/Organization Concerned
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Annex 15: Summary of Interview with Agencies/Organization Concerned 

Organization Date of Interview 

 1.   Wastewater Management Authority (WMA) 21/06/07  
 2.   Wastewater Management Authority (WMA) 21/06/07  

 3.   Wastewater Management Authority (WMA) 22/06/07  
 4.   Wastewater Management Authority (WMA) 25/06/07  

 5.   Wastewater Management Authority (WMA) 25/06/07  
 6.   Wastewater Management Authority (WMA) 26/06/07  

 7.   Wastewater Management Authority (WMA) 26/06/07  
 8.   Wastewater Management Authority (WMA) 26/06/07  

 9.   Wastewater Management Authority (WMA) 27/06/07 

10.  Wastewater Management Authority (WMA) 27/06/07 
11.  Wastewater Management Authority (WMA) 27/06/07 

12.   Kamphaeng  Phet Municipality 28/06/07 
13.   Kamphaeng  Phet Municipality 28/06/07 

14.   Kamphaeng  Phet Municipality 28/06/07 
15.  Wastewater Management Authority (WMA) 29/06/07 

16.   Pathumthani Municipality 03/07/07 

17.   Department of Local Administration (DOLA) 02/07/07 
18.   Pollution Control Department, MONRE 05/07/07 

19.   The Office of Permanent Secretary, MONRE 11/07/07 
20.   Summary of Interview with Focused STPs 10/07/07 

1. Present issues on sewage policies and WMA functions. 

The problems of wastewater management in Thailand still exist; 80% of those are 
related to O&M of the system. 

WMA expects to construct new sewage treatment plants (STP) in potential areas, but 
it is difficult to do because of the financial burden and lessons learned from 
unsuccessful projects in the past - such as the STP at Klong Dan, Samut Prakarn.  In 
this regard, MONRE has solved the problems by providing some budget allocations 
to Local Authorities (LA) to manage the system by themselves, but it did not work 
well in practice.  

MONRE plans to improve the operation of existing sewage treatment plants by 
appointing WMA to a role to support LAs to perform this function. Under this 
directive, WMA shall conduct certain activities, as follows: 

o O&M
o Study wastewater treatment system structure 
o Set up wastewater treatment fee 
o Public Participation Promotion 

The current policy of WMA does not support these roles it plays, mentioned above, 
because:

o Wastewater management policy is still unclear and the operation of STPs 
belongs to LAs that have not allowed WMA to perform much in practical 
terms. 

1. Wastewater Management Authority (WMA) 
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o The influence of local politics on wastewater management can be intrusive at 
times.  For example, some local authorities consider that the concept of a 
“Polluters Pay Principle” might affect their local votes.  

o The changes on local executive boards are considered to be an obstacle for 
cooperation with the WMA. 

2. What expectations, desires and necessities do you think local authorities and other 
organizations concerned requires from WMA? 

Cooperation with local authorities in 3 areas: 
 1)  Technical transfer 

                                  2)   Collect wastewater treatment fee 
       3)   Public relations 

3. To what extent can WMA deal with these expectations, desires and necessities? 
WMA should discuss with the mayor of the municipality about the direction of 
cooperation on wastewater management and follow-up on its performance regularly.  

4. Does WMA have specified ideas and views about its own future possibilities and the 
required activities, especially in the next five years? 

At present, the cabinet is in the process of approving the policy itself. In the next five 
years, WMA will play a roll as a consultant for local authorities on wastewater 
management. 

5. Remarks on the position and future activities of the water quality analysis team 
The existing structure of WMA does not feature a water quality analysis team, so we 
plan to reconsider a new structure. 

Now WMA has one chemist working for water quality analysis. In the future, WMA 
will recruit an additional chemist. 

WMA will apply for ISO 17025 using the budget from government and JICA in order 
to improve the quality of the laboratory. 

6. To ensure project sustainability and achieve the overall project goals and super 
goals after project termination, what are the important points on the training 
programs?

One important point is that all technical knowledge from the Project must be 
transferred to the new engineers. 

Another point is setting up “on the job training” for staff in the engineering division 
to enhance their knowledge. 

Self-effort on technical sustainability is important. In the Project, there are some 
remarkable points such as self-arrangement of technical seminars and improvement of 
contents of newsletter to inform WMA activities to the public.  

7. What kinds of problems and concerns are there in terms of capacity building and 
development through the use of reference materials? 

Due to the fact that reference materials are prepared in English, it is difficult for the 
relevant staff to understand. In response, WMA assigned a local consultant to 
translate the materials into Thai, though the translations are not yet complete.  

After the translation process is finished, a committee consisting of related agencies - 
for example, academic institutes, ONEP, PCD, DEQP - will be invited to share their 
ideas and suggestions on the reference materials. In addition, WMA will set up 4 
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3. Wastewater Management Authority 

workshops to disseminate the reference materials in 4 regional areas including North, 
North East, Central, and South. 

8. Others
CP personnel who have joined training programs in Japan have not left their jobs and 
works, meaning they still continue their works. 

1. How does WMA need to sustain and develop technical skills and knowledge for 
facility rehabilitation and O&M obtained from the project activities? 

Since the number of WMA experts is small, we plan to transfer the technical skills 
obtained from the Project to new engineers in order to sustain the knowledge over the 
long run.

2. How have technical skills and knowledge obtained from training programs in Japan 
been applied for project sustainability? And how will they have to be developed in 
the future? 

The knowledge obtained from the training programs in Japan can be applied to the 
work in terms of equipment maintenance, algae control and utilization of effluent 
water for agriculture activities. 

1. What and how has the project affected the activities of the training Laboratory? 
JICA provided 3 items of equipment for the training laboratory (DO meter, pH meter 
and spectrophotometer), so training was provided for water analysis in 5 parameters: 

1)  Suspended Solids (SS) 
2)  Total dissolved solids (TDS) 
3)  Dissolved Oxygen (DO) 
4)  Biochemical Oxygen Demand (BOD) 
5)  Chemical Oxygen Demand (COD) 

All equipment procured by the Project is still well utilized, while the equipment that 
was transferred from the Department of Public Works and Town & Country Planning 
(DPT) are out of order and in need of repair. 

The present activities of the laboratory include the following: 
1)  Collect and analyze wastewater samples from wastewater treatment plants 

under WMA twice a year. 
2)  Demonstrate the equipment for technical training 

 Future plans for the laboratory: 
1)  Recruitment of environmental scientist to operate laboratory. 
2)  Strengthen capabilities to analyze all necessary parameters under wastewater 

standards such as TKN, Oil & Grease, etc.  
3)  Apply for ISO certification

2. Wastewater Management Authority 
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4. Wastewater Management Authority 

1. Present issues on sewage policies and WMA’s functions. 
2. What expectations, desires and necessities do you think WMA are required from 

local authorities and other organizations concerned? 
3. To what extent can WMA deal with these expectations, desires and necessities? 
4. Do you think that WMA will also have sufficient possibilities (organizational power 

and ability) in the future? 
5. Does WMA have specified ideas and views about its own future possibilities and the 

required activities, especially in the next five years? 

The important policy is related to the Decentralization Act B.E. 2542 (1999); this is 
because the Department of Public Works constructed STPs all over Thailand and 
transferred the responsibility of system operation to local authorities. As a matter of 
fact, most LAs do not have the capability - in particular human resources - to operate 
the system, so that the system cannot work properly. 

WMA initiated the rehabilitation program and provided supervision for the local 
authority on O&M of the existing wastewater treatment system as a pilot project at 
Saen Suk Municipality, Chonburi Province. 

Starting in fiscal year 2004, WMA conducted similar projects in other areas: 

Sri Racha Municipality, Chonburi

Baan Pae Municipality, Rayong

Petchaburi Municipality, Petchaburi

Sakon Nakon Municipality, Sakon Nakon

Pathum Thani Municipality, Pathum Thani  

In fiscal 2005, the project was expanded to another 5 areas: 

Tharae Municipality, Sakon Nakon

Huakhwang Municipality, Maha Sarakam  

Kampaengpetch Municipality, Kampaengpetch  

Pa-Ngan (Baan Tai Tambol Administrative Organization), Surat Thani  

The policy given by the previous government on the role of WMA is unclear as it 
expects WMA to provide social services on wastewater management while, at the 
same time, WMA has to raise its income without support from the government. 

WMA is a state enterprise organization that collaborates with the local authorities to 
conduct public opinion surveys on the collection of the wastewater treatment fee and 
set up appropriate wastewater treatment charges in each responsible area. 

According to the 4-year plan of WMA, it is impossible to achieve the target defined 
in the plan due to the overwhelming number of STPs in relation to the limited budget 
and human resources of WMA. 

WMA finds suitable technology for each local area. In addition, for project 
sustainability, WMA wants to increase capacity building of human resources, 
technical skill and management. 

The IST project supported by JICA is appropriate and beneficial to WMA to obtain 
new technical skills and knowledge on wastewater treatment systems that can 
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6. Wastewater Management Authority 

5. Wastewater Management Authority 

enhance the capability of WMA staff to expand their knowledge to the local 
authorities in order to support them to operate the wastewater treatment system 
efficiently and effectively. Moreover, the reference materials and Information System 
developed by the Project also supports WMA to disseminate useful information to the 
public.

To sustain the Project, the capability building of WMA staff is required to strengthen 
their knowledge and explore suitable wastewater treatment technology that can then 
be applied to each area.

Participation in training in Japan improved my knowledge which I am able to transfer 
to the staff of local authorities. Although, most STPs in Japan are activated sludge, 
and the major system used in Thailand is the stabilization pond, somehow, some part 
of the knowledge obtained from the Project is still applicable.

New Japanese technology, such as nitrogen and phosphorus removal, and algae 
removal by ultrasonic sound, can apply to STP operation in Thailand; for example, 
algae removal by ozone, but the cost is high and requires more research. 

The establishment of a WMA Research Center should be taken into consideration.

1.    Current situation of STPs in Thailand 
The number of STPs is inadequate and does not cover all of Thailand. 

The operation of existing STPs has not reached full capacity. 

The technical skills of personnel are insufficient to solve the wastewater problem. 

The budget from the central government is inadequate. 

The awareness and willingness of people to pay the wastewater treatment charge is 
still low. The influence of local politicians can be an obstacle to the achievement of 
wastewater treatment fee collection.  

2.   Local Authorities require WMA support to:
Implement technical transfer for O&M of the system 

Enhance capacity building of their staff 

Provide recommendation on how to secure the budget from the central government 
to be used for STP operation 

 3.  WMA requires local authorities’ cooperation:
To raise people’s awareness of the wastewater treatment charge 

To allocate some of their own budget for wastewater management 

To assign appropriate staff for O&M of the system 
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7. Wastewater Management Authority 

8. Wastewater Management Authority 

4.   To Sustain the Project, these activities should be performed: 
Follow the 4-year plan of WMA 

Continue the technical training program 

Set up the information system to disseminate data to the public 

Distribute reference material in Thai to the related agencies 

1.  What are the important points in the training programs to ensure project 
sustainability and achieve the overall project goals and super goals after project 
termination? 

2.  What kinds of problems and/or concerns are there in terms of capacity building and 
development using reference materials? 

The important points are to strengthen technical skills and increase the number of 
WMA staff for technical transfer to the LAs. 

The qualification of personnel to be trained should be taken into consideration by the 
LAs in order to utilize and maintain the knowledge effectively.

The knowledge obtained from the training program in Japan has not yet been 
transferred to other staff of WMA since the responsible person is very busy.

1. What are the important points in the training programs to ensure project 
sustainability and achieve the overall project goals and super goals after project 
termination,? 

2. What kinds of problems and/or concerns are there in terms of the capacity building 
and development using reference materials? 

The important point is capacity building of WMA staff.  

WMA expected target personnel from LAs to be trained in the training program, but 
LAs managed the selection of trainees. 

Since the reference materials are prepared by WMA and JICA experts, after the 
process is completed, concerned agencies should be invited to share their comments 
and recommendations before the materials are disseminated to the public.  

Now training programs schedule for wastewater treatment system are keep on going.  

In my opinion, more technical abilities need to be strengthened with support from 
JICA.   The training programs should be conducted in Thailand rather than Japan in 
order to reduce costs. 
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9. Wastewater Management Authority 

1. Current situation on wastewater policies and WMA functions. 
There have been 4 policies related to wastewater management: 
1) Decentralization Act: This provides authority to Local Administrative 

Organization (LAO) to manage wastewater treatment systems by themselves. 
2) Laws and regulations related to pollution control policy: LAs must comply; for 

instance, setting up environmental standards for pollution control. 
3) Privatization policy: In cases where LAs lack potential to solve pollution 

problems such as wastewater and solid waste, they are allowed to utilize the 
private sector to do so. 

4) Polluters Pay Principle: This policy aims to raise the awareness of people 
responsible for the wastewater treatment fee. 

Based on these 4 policies, WMA is the direct agency responsible for managing 
wastewater. However, from my point of view, WMA does not have full authority to 
manage the wastewater treatment system since it is the responsibility of local 
authorities.

2.   What expectations, desires and necessities do you think WMA are required from 
local authorities and other organizations concerned? 

3. To what extent can WMA deal with these expectations, desires and necessities? 

Executive board of LAs should pay more attention to wastewater management. 

The facilities of the wastewater treatment system, such as the collection system, have 
to be completed and function well for their operation.  

4. Do you think that WMA will also have sufficient possibilities (organizational power 
and ability) in the future? 

5. Does WMA have specified ideas and views about their own future possibilities and 
the required activities, especially in the next five years? 

WMA will have sufficient capability in the future because WMA is the only agency 
responsible for managing wastewater.  In addition, the regulation allowed WMA to 
collect a wastewater treatment fee, whereas the government cannot. 

Due to the fact that most LAs do not pay much attention to wastewater management, 
the government should enforce them to take applicable actions, which are:

o Manage the wastewater treatment system by themselves  
o Assign a private company to manage the system 
o Assign WMA to manage the system 

According to the WMA 4-year plan, ten more engineers will be recruited.  
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10.  Wastewater Management Authority

11.  Wastewater Management Authority 

12.  Kamphaeng Phet Municipality 

1. How does WMA need to sustain and develop technical skills and knowledge for 
facility rehabilitation and O&M obtained from the project activities? 

More technical training programs (laboratory, mechanical technique and O&M) still 
need to be strengthened for WMA staff. 

Japanese experts shall be requested to transfer technical knowledge in this regard. 

1. What expectations and abilities does WMA receive from Pathumthani Municipality 
for future activities? 

2. To deal with those expectations and abilities, what does WMA have to do? 
3. How does Pathumthani STP need to sustain and develop technical skills and 

knowledge for rehabilitation and O&M? 

People in high ranking positions assigned for STP operation rarely deal with LAs.  

The municipality is willing to support WMA’s activities, but the problem is that they 
lack the human resources to do so.  

In the past, the contractor assigned by WMA to take care of the STP did not operate 
the system properly; for example, sometimes turning off the aerator. 

The government should build up public relations in the area, because local people still 
do not know much about the project and the wastewater treatment charge. 

1.  The priority of the wastewater treatment situation in Kamphaeng Phet Municipality. 
Current situation:   
o The wastewater collection system is a combination of wastewater and rainfall. 

When the amount of rainfall is higher than wastewater, the system does not 
work at its full capacity.  

o Lack of skilled personnel to operate the system efficiently and effectively.   
2.   Is the wastewater treatment policy appropriate for the municipality to manage the 

STP?
The wastewater treatment policy is not appropriate to solve water pollution across the 
country.

3.   Does the municipality have its own policy for wastewater treatment? 
Kamphaeng Phet municipality does not have a special policy for wastewater 
treatment. Overall, the policy covers both wastewater and solid waste to protect   
environmental quality.  
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13.  Kamphaeng Phet Municipality 

4.   Does the municipality have plans to collect a wastewater treatment fee? 
Currently, the regulations related to the wastewater treatment charge from the 
business sector have been prepared and are awaiting the approval by the municipality 
executive board.

1.   Is the wastewater treatment policy appropriate for the municipality to manage 
STP?

Thai wastewater treatment policy is still unclear. The policy should concentrate on 
capacity building of the municipality and raise environmental awareness of leaders 
and the public. 

The budget supported by the government is insufficient for wastewater management. 

2.   Does the municipality have its own policy for wastewater treatment? 
No, but it cooperates with WMA in this regard. 

3.   Does the municipality have plans to collect a wastewater treatment fee? 
Currently, the regulations related to the wastewater treatment charge from the 
business sector have been prepared and are awaiting approval by the municipality 
executive board.

4. From your point of view, how do you evaluate the performance of WMA in terms of 
STP management?  

The STP management by WMA is appropriate. The problem is that WMA staff 
cannot work full time at the plant so that when the municipality faces problems with 
O&M, they cannot be solved promptly.  

5. What is your expectation on the roles played by WMA? 
We expect WMA to support local authorities and provide technical assistance and the 
budget for us to operate the system properly.   

However, we also fear whether WMA can ensure sufficient number of technicians for 
O&M of STPs with regard to the present management conditions of WMA.  

6. What kinds of media are used for the public relations campaign on wastewater 
management?

Local TV Cable and brochures.
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14.  Kamphaeng Phet Municipality 

15.  Wastewater Management Authority 

1.  The priority of the wastewater treatment situation in the municipality. 
Once we have STP and collect wastewater from commercial areas to be treated, we 
have been trying to improve the wastewater collection system using the municipal 
budget.

2.   Does wastewater treatment policy appropriate for the municipality to manage the 
STP?

The policy itself is appropriate. The problem is that the budget of the municipality is 
not enough to cover O&M costs (electricity, chemical substance (Cl2) and human 
resources).

3.   Does the municipality have its own policy for wastewater treatment? 
Kamphaeng Phet municipality does not have a particular policy for wastewater 
treatment. Overall, the policy covers both wastewater and solid waste to protect   
environmental quality.  

4.   From your point of view, how do you evaluate the performance of WMA in terms of 
STP management?  

From my point of view, WMA manages the STP very well and can respond to our 
requests promptly.  Plus, we have learned about O&M of the STP from them.  

5. What is your expectation on the roles of WMA? 
We expect WMA to support us in terms of budget for the improvement of the 
drainage system in order to change the route of effluent pipes.

1.   How do you wish to produce the contents of public relations to ensure project 
sustainability and achieve the overall project goals and super goals in the future 
after project termination,? 

Currently, the data of WMA is prepared in simple format, such as location, 
wastewater treatment plant capacity, and water quality, which is updated once a 
month.

We also disseminate reference materials provided by the Project on the website 
(only English version) 

2.  How do you wish to apply the information network to promote project sustainability 
after project termination,?

Same as before, but we want to develop the reference materials to be more 
interesting and easy for users to download. 
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16.  Pathumthani Municipality 

1.  Priority of wastewater treatment issue including wastewater fee collection system 
Priority of wastewater treatment issue in Pathumthani municipality is quite high.  

However, municipality budget is still not enough to cover wastewater treatment plant 
operation or maintenance cost because municipality has many functions which need 
to use a lot of budget, such as taking care of flood control, solving electric problems 
etc.

Therefore, to manage wastewater treatment plant, municipality thinks that it is 
necessary to collect fee from residents in the future. 

2.  How does Pathumthani Municipality evaluate the performance of WMA? 
Nowadays, Pathumthani municipality has asked WMA to rehabilitate the plant for 
them.  

However, as WMA has hired another local consultant company to run the plant, there 
is no need for the consultant company to transfer any maintenance technology or 
report collected data to municipality staffs, the company only needs to response to 
WMA.

Besides, WMA hardly sent the report to municipality. Therefore, municipality feels 
that it is unfair and has no idea how much budget is really needed in plant O&M. 

Pathumthani municipality prefers the central government to support budget to 
municipality directly that supports to WMA.

If Pathumthani municipality can have sufficient budgets to hire a consultant company 
by themselves, the company will be more responsible to municipality and it will be 
easier for the municipality to control, monitor the consultant company and 
municipality staffs can also have opportunities to learn the O&M from hired 
consultant company.  

3.   Overall comments 
From these reasons, Pathumthani municipality is not willing to use WMA service 
after finishing 5 year of rehabilitation support anymore. 

As WMA does not have enough manpower  to maintain the STPs in overall Thailand, 
what WMA should do is 1) making O&M standard, 2) making manuals and 3) 
conducting training courses for municipality staffs 

To tackle with local environmental problems, central government should think about 
wastewater treatment fee as part of social services, support budget to municipalities, 
promote and make people understand why fee collection is important.

Let people know more about wastewater system and their responsibilities on the 
environment, not only trying formulating regulations. Then, it would be possible to 
collect treatment fee from the residents.  

4.   Others 
After the rehabilitation of the STP, the operation of the aeration tank has been 
improved, which has led to more energy saving.  

The service area for wastewater treatment is the same as before because of the 
limitations of the wastewater collection system. 

The flow rate is higher (from 2,000 m3/day up to 3,000 m3/day)
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17.  Department of Local Administration (DOLA) 

1.   Wastewater management policy 

Relationship between Decentralization policy and Wastewater management policy

Decentralization began in 1999. Since then, 50 sewage treatment plants in 32 areas 
constructed by PWD have been transferred to local government management. 
Because of the lack of budget and personnel in local government, PWD tried to 
negotiate with the government to prepare an O&M budget for local government. 
Therefore, MOI started a 5-year plan to support O&M costs. 

DOLA budget in the 5-year plan is as follows: 
-  In 2006, 298 million baht was allocated for 48 project sites. 
-  In 2007, 150 million baht has been allocated for 42 project sites. 
-  In 2008, 28 million baht will be allocated for 14 project sites. 
-  In 2009, provisions will be given for only 8 project sites. 

After these allocations are used, each municipality needs to seek new grants from 
WMA or use their own budget. However, DOLA will try to consider, with ONEP and 
PCD, a new program on wastewater treatment. 

Policy on the reinforcement of local government for municipal sewerage system management

The only policy is that of the Environmental Act in 1992, Article 39, which indicated 
that local authorities should collect treatment fee by themselves. However, there was 
no regulation or Ministry declaration to support local authorities to force people to 
pay the treatment fee at that time. 

Mr. Chipat believes that, in order to collect a wastewater treatment fee, first of all, the 
treatment system should be fully operational, then it will be necessary to revise the 
law and clarify policy about how people should pay, and at the same time, convince 
people of the benefits of paying the treatment fee. 

Initially, the government should provide full support for the treatment fee, while 
trying to convince people to pay.  In the second step, ask people to pay half the cost, 
and finally ask them to pay full price when everything is sufficiently prepared. The 
most important thing is that the central government should not fail to ask for public 
opinion before they make any decisions or formulate any new rules/ regulations for 
local people.

2.   Expectation and needs for WMA 

DOLA expects WMA to provide grants to municipalities who apply for WMA 
service, transfer technology and be a consultant for those municipalities who cannot 
operate treatment plants by themselves. 
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There are 4 more municipalities who applied for WMA service after the WMA 
Seminar on June 7, 2007. Therefore, if WMA continues their promotion, more 
municipalities may want to use WMA services. 

3.   Financial allocation and resources 

DOLA supports the O&M budget to municipalities in the 5-year plan as mentioned 
above. However, after 5 years, support from DOLA will end and they will need to 
look for new grants from WMA, environmental funds, the private sector or utilize 
their own budgets. 

Concerning the utilization of Environmental funds, Mr. Chaipat mentioned that 
ONEP needs to change many commercial oriented criteria which are not fit for Local 
administration to become public service oriented. If it does not, it will be difficult for 
local administrations to make use of this fund. 

4.   Other comments 

BMA should start a collection system to set an example for other small 
municipalities.

A public opinion survey should be conducted before the construction of any new 
treatment plant. Without an opinion survey, it would likely end up like cases in 
Rayong, Pitsanulok and Saraburi where the central government built treatment plant 
on too big a scale for which the municipalities could not afford O&M costs and 
refused to take any responsibility for the plants. The municipalities who would like to 
construct plants should study the Royal Project in Laem Pak Bia, Petchaburi province 
which uses a Wetland system for wastewater treatment. 

DOLA also expects DEQP to play an important part in raising public awareness on 
the necessity of wastewater treatment collection. 

As the treatment plants are difficult for local authorities to manage, the central 
government started to ask local people to install grease traps for household 
wastewater treatment instead. This made people think they have to pay for both 
grease trap installation and wastewater treatment fees, and consequently are unwilling 
to pay for the treatment fee. 
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18. Pollution Control Department, MONRE 

1. Policy on water pollution control/water environment conservation in Thailand, with 
development/rehabilitation of the wastewater system and coordination between 
MONRE and MOI on water pollution control. 

In the past, the government policy required the local authorities (municipalities) to 
manage wastewater treatment system by itself. However, most municipalities faced 
the same problems, which are a lack of budget, human resources and technical 
knowledge to manage the system. 

Two years ago, the government changed its policy by supporting small-scale 
wastewater sources to use Onsite Treatment System – Oil & Grease Trap and Septic 
Tank. In the meantime, for large-scale wastewater sources, cluster wastewater 
management will be introduced (approximately 10 households/groups) in some 
potential areas. The implementation of this policy has been announced by PCD to 
related agencies, including the Department of Local Administration (DOLA) which 
is responsible for budget allocations to local organizations. 

2.   Is the policy on wastewater management of MONRE in line with the 
Decentralization Act?

Yes, very much so, since the management of Onsite Treatment System requires the 
local authorities to implement it. They have to set the priority areas and install the 
system. PCD plays a role as policy maker and technical assistant. However, this 
policy has been implemented for only 2 years so it will take some times to evaluate 
the degree of achievement.   

3.   Does PCD have any criteria to select the priority areas for installing Onsite 
Treatment System?

For small-scale wastewater sources, we give priority to the areas that wastewater 
treatment and collection system are not available. For cluster management, we 
consider the areas based on the potential areas that already have a wastewater 
treatment system by constructing additional pipe connected to the existing 
collection system to collect wastewater from the cluster groups to be treated.   

4.   How far of the success of “Municipal Wastewater Management Plan (2003-2007)” 
(PCD, 2002)? 

This plan was approved by the cabinet in 2004. However, the priority area defined 
in the plan could be changed depending on the budget and existing facilities in each 
area. After the termination of this plan, municipalities have to manage the 
wastewater treatment systems by themselves. In this regard, PCD is working on this 
matter by conducting discussions with concerned agencies – for example DOLA 
and the Decentralization Committee in order to support municipalities to be 
prepared. As the result of discussion, the government shall allocate a budget amount 
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to DOLA to support O&M expenditure for wastewater treatment systems, which is 
a financial burden for most municipalities. 

In addition, PCD has collaborated with other agencies about how to raise people’s 
awareness on the importance of wastewater treatment systems. Once people realize 
this point, they will ultimately be willing to pay the treatment fee.  

5.    Has PCD prepared a guideline or criteria to calculate a suitable figure for 
wastewater treatment fee? And does PCD have any policy to enforce people to pay 
the fee in the future?  

The study on this matter has already been done and disseminated to concerned 
agencies, particularly the local authorities. However, the implementation of this 
study is dependant on voluntary action. So far, there is no plan to enforce every 
household to pay the fee. But PCD selected 5 municipalities as a pilot area to set up 
and collect the wastewater treatment fee from their people. The result from this 
study will be analyzed and applied to other areas in the future.

Nonetheless, local authorities that obtained governmental loans for wastewater 
treatment system construction have to collect the fee from their residents as part of 
the loan regulations. However, the implementation of this regulation does not work 
in practical terms.  

6. What is the direction of the collaboration between PCD and WMA on wastewater 
management in Thailand? 

Nowadays, PCD plays the role of policy maker and setting up or prioritizing areas 
to be managed; while DOLA is responsible for budget allocations to local 
authorities. In the meantime, WMA can participate in the process as a consultant for 
local authorities. In the future, if the capacity of WMA is increased, WMA will be 
able to play the role of supervisor for detailed design and construction for 
municipalities whose wastewater treatment system has not yet been constructed 
(1,146 areas approximately). Moreover, WMA can work together with PCD to 
provide technical training courses to municipality staff.

In terms of WMA capacity building, PCD has nothing to do with this matter. WMA 
has to consider the possibility of injecting more capital in order to manage their 
organization efficiently.

7.  Which agency conducts routine monitoring of the effluent of the municipality 
wastewater treatment plant? 

Nowadays, 16 Provincial Environment Offices under MONRE have conducted 
routine monitoring of the effluent of MWTS 4 times/year covering the parameter of 
pH, BOD, SS, TDS, TKN, TP and FoG. The report of effluent wastewater quality 
will be submitted to both municipalities and PCD. 
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19. The Office of Permanent Secretary, MONRE 

1.   Wastewater management policy 

Water quality in Thailand is getting 3-5% worse because of wastewater discharge. 
MONRE has formulated a Master Plan on wastewater management and prepared a 
budget of 26,000 million baht for 40 cities over the next 4 years for treatment plant 
construction. These 40 cities have completed feasibility studies and were selected 
by criteria such as its status as a tourist spot or the seriousness of wastewater 
discharge wastewater.  

The wastewater management policy at present is already clear enough that it is the 
local authorities’ duty to solve environmental problems in their area. MONRE plans 
to decrease the budget for local authorities because MONRE want to stimulate local 
authorities to really think about ways to solve the wastewater problem. If they really 
want to solve the problem, they must find a way by themselves, such as selling 
bonds, etc.

Due to this policy, many local authorities might complain that they do not 
have sufficient budget or personnel. However, for the budget, it depends on how 
local governors allocate the budget to tackle environmental problems, and for 
personnel problems, at first local authorities can hire WMA or consultants to 
operate the plants for them, so there is no need to have their own engineers or 
technicians. For the fee collection, local authorities should not expect the central 
government to provide any subsidy because wastewater problems are the problem 
of each local area, so people in those areas should take responsibility upon 
themselves. Moreover, the National Environmental Board already approved that 
local governments can set up their own regulation to collect wastewater treatment 
fees,
so there is no need for the central government to set up any other new regulation to 
force people to pay again. 

About raising awareness, governors should tell their residents the truth about why 
wastewater treatment is important, why treatment plant construction is necessary 
and why fee collection is necessary. There are a few different types of treatment 
plants, so governors should explain to people which type would be suitable for their 
area and not cost much for the local people. 

2.   Enhancement of WMA capability 

MONRE would like to support WMA. However, according to the law, when WMA 
became an agency they gained the option to join business with the private sector. 
WMA can offer technical support, be a consultant or operate treatment plants for 
local authorities. Besides, WMA already has an advantage by the budget support 
they receive from the central government. Therefore, WMA should have enough 
capability to compete in the private sector.  
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20. Summary of Interview with Focused STPs 

they would like to use this methodology or not. Local governments can collect 
lower fees than that which was set as the standard if they generate their own 
subsidies.

4.   Cooperation with Water supply authority 

There are many Water/Wastewater related organizations in Thailand and the 
relationship between organizations is quite complicated. MONRE used to ask for 
cooperation from the water supply authority on wastewater treatment fee collection, 
but as the water supply authority is under the Ministry of Interior, cooperation was 
quite difficult. Moreover, as the water supply fee is already high, if they add the 
wastewater treatment fee to the water supply fee, people will not be satisfied.

In you opinion, are there any changes on the technical consciousness compared with 
“before” and “after” joining the techincial seminar and/or special lecture? 

Directors of Sanitation Department 

Since I have a certain background of wastewater treatment process so that the technical 
trainings provided by the Project did not increase much new knowledge but it could 
remind of and strengthen my existing knowledge to be more utilized at present. 
Moreover, it would be appriciated if the central government provide this kind of trainings 
to local staff periodically. 

Operators of STPs (subcontractors of WMA)

Some useful experiences and information from the Japanese experts for O&M of STP 
were shared and applied to my works. Even I have quited and been transferred to work at 
other plants but the knowledge obtained from the Project was still useful.
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Annex 16: Budget allocation concerned with STP O&M 
From DOLA to local authorities 2005-2007

187



A
nn

ex
 1

7:
 B

ud
ge

t 
al

lo
ca

ti
on

 c
on

ce
rn

ed
 w

it
h 

ST
P 

O
&

M
 f

ro
m

 D
O

L
A

 t
o 

lo
ca

l a
ut

ho
ri

ti
es

 2
00

5-
20

07
 

(U
n

it
: 

th
o

u
sa

n
d

 T
h

ai
 b

ah
t)

 

T
h

ai
 f

is
ca

l 
y

ea
r

2
0

0
5

 
2

0
0

6
 

2
0

0
7

 

a.
 T

o
ta

l 
b

u
d

g
et

 
1

0
7

,9
5

6
1

0
5

,4
6

1
1

0
2

,3
4

0

b
. 

N
o

. 
o

f 
m

u
n

ic
ip

al
it

ie
s 

w
it

h
 O

&
M

 

im
p

le
m

en
ta

ti
o

n
s 

3
6

3
5

3
4

S
im

p
le

 a
v

er
ag

e 
(a

/b
) 

2
,9

9
9

3
,0

1
3

3
,0

1
0

S
o

u
rc

e:
 D

O
L

A
 

*
 T

h
e 

ad
d

it
io

n
al

 i
n

fo
rm

at
io

n
 o

n
 t

h
e 

ta
b

le
 a

b
o

v
e 

is
 a

s 
fo

ll
o

w
s;

 

B
ac

k
g

ro
u

n
d

 
M

in
is

tr
y

 o
f 

N
at

u
ra

l 
R

es
o

u
rc

es
 a

n
d

 E
n

v
ir

o
n

m
en

t 
(M

O
N

R
E

) 
h

as
 c

o
n

cl
u

d
ed

 p
re

p
ar

at
io

n
 o

f 
“R

eh
ab

il
it

at
io

n
 a

n
d

 I
m

p
ro

v
em

en
t 

P
la

n
 f

o
r 

M
u
n

ic
ip

al
W

as
te

w
at

er
 C

o
ll

ec
ti

o
n

 a
n

d
 W

as
te

w
at

er
 T

re
at

m
en

t 
S

y
st

em
 f

o
r 

O
v

er
al

l 
T

h
ai

la
n

d
” 

(R
eh

ab
il

it
at

io
n

 P
la

n
) 

in
 M

ay
 2

0
0

3
. 

U
n

d
er

 t
h

e 
R

eh
ab

il
it

at
io

n
 P

la
n

, 
P

o
ll

u
ti

o
n

 C
o

n
tr

o
l 

D
ep

ar
tm

en
t 

o
f 

M
O

N
R

E
 i

s 
d

es
ig

n
at

ed
 a

s 
th

e 
m

ai
n

 o
rg

an
iz

at
io

n
 i

n
 p

re
p

ar
in

g
 t

h
e 

re
h

ab
il

it
at

io
n

 p
la

n
, 

w
h

ic
h

 i
s 

p
ar

t 
o

f 
th

e 
N

at
io

n
al

 
W

as
te

w
at

er
 M

an
ag

em
en

t 
P

la
n

 2
0

0
3

-2
0

0
7

. 

O
b

je
ct

iv
es

 
T

h
e 

o
b

je
ct

iv
es

 o
f 

th
e 

R
eh

ab
il

it
at

io
n

 P
la

n
 a

re
 t

o
 a

cc
el

er
at

e 
th

e 
p

ro
ce

ed
in

g
 o

n
 r

eh
ab

il
it

at
io

n
 o

f 
m

u
n

ic
ip

al
 w

as
te

w
at

er
 t

re
at

m
en

t 
sy

st
em

s,
 w

h
ic

h
 

h
av

e 
p

ro
b

le
m

s 
o

n
 
p

er
fo

rm
an

ce
 
ef

fi
ci

en
cy

 
to

 
b

e 
m

o
re

 
ef

fi
ci

en
t 

as
 
so

o
n

 
as

 
p

o
ss

ib
le

 
to

g
et

h
er

 
w

it
h

 
ca

p
ac

it
iv

e 
b

u
il

d
in

g
 
fo

r 
lo

ca
l 

au
th

o
ri

ti
es

 
in

 
w

as
te

w
at

er
 m

an
ag

em
en

t,
 o

p
er

at
io

n
 a

n
d

 m
ai

n
te

n
an

ce
 t

o
 b

e 
ab

le
 t

o
 e

ff
ic

ie
n

tl
y

 a
n

d
 c

o
n

ti
n

u
o

u
sl

y
 o

p
er

at
e 

th
e 

w
as

te
w

at
er

 t
re

at
m

en
t 

sy
st

em
. 

M
o

re
o

v
er

, 
lo

ca
l 

au
th

o
ri

ti
es

 h
av

e 
to

 t
ak

e 
re

sp
o

n
si

b
le

 i
n

 t
h

e 
sy

st
em

 m
an

ag
em

en
t 

as
 w

el
l 

as
 o

p
er

at
io

n
 e

x
p

en
se

s.
 

E
v

al
u

at
io

n
 C

ri
te

ri
a

 
 

T
h

e 
In

v
es

ti
g

at
io

n
 T

ea
m

 e
st

ab
li

sh
ed

 b
y

 M
O

N
R

E
 h

as
 i

n
v

es
ti

g
at

ed
 a

n
d

 e
v

al
u

at
ed

 7
7

 m
u

n
ic

ip
al

 w
as

te
w

at
er

 s
y

st
em

s 
b

y
 u

si
n

g
 e

v
al

u
at

io
n
 c

ri
te

ri
a 

o
n

 
sy

st
em

 o
p

er
at

io
n

, 
re

ad
in

es
s 

o
f 

th
e 

st
af

fs
 a

n
d

 b
u

d
g

et
. 

 
M

O
N

R
E

 b
y

 P
C

D
 h

as
 a

n
al

y
ze

d
 a

n
d

 e
v

al
u

at
ed

 t
o

 d
et

er
m

in
e 

th
e 

m
et

h
o

d
 f

o
r 

so
lv

in
g

 p
ro

b
le

m
s 

o
n

 m
u

n
ic

ip
al

 w
as

te
w

at
er

 t
re

at
m

en
t 

sy
st

em
 i

n
 

co
n

si
d

er
at

io
n

 o
f 

co
n

cr
et

e 
m

an
ag

em
en

t 
b

y
 a

p
p

o
in

ti
n

g
 l

o
ca

l 
au

th
o

ri
ti

es
 t

o
 b

e 
th

e 
m

ai
n

 p
ra

ct
ic

al
 o

rg
an

iz
at

io
n

. 
A

n
al

y
se

s 
h

av
e 

b
ee

n
 i

n
 o

v
er

al
l 

p
ic

tu
re

s 

188



o
f 

sy
st

em
 o

p
er

at
io

n
 s

ta
tu

s,
 p

ro
b

le
m

s 
in

 g
ro

u
p

in
g

 o
f 

p
er

fo
rm

an
ce

 l
ev

el
, 

b
u

d
g

et
ar

y
 s

u
p

p
o

rt
 i

n
 O

&
M

 a
n

d
 e

ff
ic

ie
n

cy
 i

n
 w

as
te

w
at

er
 m

an
ag

em
en

t 
w

it
h

 
re

g
ar

d
in

g
 i

n
 c

ap
ac

it
y

 b
u

il
d

in
g

 t
o

 l
o

ca
l 

au
th

o
ri

ty
. 

T
h

e 
m

et
h

o
d

 i
n
 w

as
te

w
at

er
 t

re
at

m
en

t 
sy

st
em

 r
eh

ab
il

it
at

io
n

 c
an

 b
e 

su
m

m
ar

iz
ed

 i
n

to
 t

h
re

e 
ac

ti
v

it
ie

s 
as

 f
o

ll
o

w
s;

 

1
)

T
h

e 
ac

ce
le

ra
ti

o
n

 o
f 

re
h

ab
il

it
at

io
n

 f
o

r 
m

u
n

ic
ip

al
 w

as
te

w
at

er
 t

re
at

m
en

t 
sy

st
em

s 
th

at
 h

av
e 

b
ee

n
 f

in
is

h
ed

 c
o

n
st

ru
ct

io
n

 b
u

t 
w

it
h

 p
ro

b
le

m
s 

so
 t

h
at

 
th

e 
sy

st
em

 c
an

n
o

t 
b

e 
ef

fi
ci

en
tl

y
 a

n
d

 c
o

n
ti

n
u

o
u

sl
y

 o
p

er
at

ed
. 

2
)

S
u

p
p

o
rt

in
g

 o
f 

o
p

er
at

io
n

 b
u

d
g

et
 t

o
 l

o
ca

l 
au

th
o

ri
ti

es
 i

n
 t

h
e 

fi
rs

t 
p

h
as

e 
to

 s
tr

en
g

th
en

 t
h

e 
lo

ca
l 

p
o

te
n

ti
al

 d
u

ri
n

g
 t

h
e 

p
re

p
ar

at
io

n
 s

ta
g

e 
fo

r 
se

lf
-s

u
p

p
o

rt
.

3
)

C
ap

ac
it

y
 b

u
il

d
in

g
 f

o
r 

lo
ca

l 
au

th
o

ri
ti

es
 i

n
 w

as
te

w
at

er
 m

an
ag

em
en

t.
 

C
o

n
d

it
io

n
 o

f 
th

e 
S

u
p

p
o

rt
in

g
 B

u
d

g
et

 
 

 
F

o
r 

th
e 

im
p

le
m

en
ta

ti
o

n
 o

f 
re

h
ab

il
it

at
io

n
 a

n
d

 i
m

p
ro

v
em

en
t 

o
f 

w
as

te
w

at
er

 c
o

ll
ec

ti
o

n
 s

y
st

em
, 

an
d

 w
as

te
w

at
er

 t
re

at
m

en
t 

p
la

n
t,

 i
t 

m
u

st
 b

e 
co

n
fi

d
en

t 
th

at
 t

h
e 

w
as

te
w

at
er

 t
re

at
m

en
t 

sy
st

em
 h

ad
 a

lr
ea

d
y

 b
ee

n
 r

eh
ab

il
it

at
ed

 a
n

d
 t

h
e 

re
ad

in
es

s 
o

f 
m

an
ag

em
en

t 
fo

r 
th

e 
re

sp
o

n
si

b
le

 a
u

th
o

ri
ti

es
 h

ad
 b

ee
n

 b
u

il
t.

 
T

h
e 

lo
ca

l 
au

th
o

ri
ti

es
 w

il
l 

h
av

e 
to

 o
p

er
at

e 
th

e 
sy

st
em

 c
o

n
ti

n
u

o
u

sl
y

 a
n

d
 e

ff
ec

ti
v

el
y

 b
y

 t
h

em
se

lv
es

. 
F

u
rt

h
er

, 
al

l 
th

e 
im

p
le

m
en

ta
ti

o
n

s 
m

u
st

 b
e 

ev
al

u
at

ed
. 

T
h

er
ef

o
re

, 
th

e 
g

u
ar

an
te

e 
cr

it
er

ia
 s

h
o

u
ld

 b
e 

b
u

il
t 

fo
r 

th
e 

sy
st

em
, 

re
ce

iv
in

g
 b

u
d

g
et

 f
o

r 
re

h
ab

il
it

at
io

n
 a

n
d

 i
m

p
ro

v
em

en
t,

 t
h

at
 t

h
es

e 
sy

st
em

 w
il

l 
ef

fe
ct

iv
el

y
 o

p
er

at
e 

an
d

 c
o

v
er

 t
h

e 
in

v
es

tm
en

t 
co

st
. 

P
C

D
 p

ro
p

o
se

s 
co

n
d

it
io

n
 f

o
r 

su
p

p
o

rt
in

g
 b

u
d

g
et

 t
o

 t
h

e 
D

ep
ar

tm
en

t 
o

f 
L

o
ca

l 
A

u
th

o
ri

ty
 (

D
O

L
A

) 
to

 
b

e 
al

lo
ca

te
d

 t
o

 l
o

ca
l 

au
th

o
ri

ti
es

 u
n

d
er

 t
h

e 
co

n
d

it
io

n
 m

en
ti

o
n

ed
 i

n
 t

h
e 

R
eh

ab
il

it
at

io
n

 P
la

n
. 

189





Annex 17: Questionnaire and Summary of Results

191



Terminal Evaluation Study on Improvement of Sewage   JICA Thailand Office 
Treatment Plant Management in Thailand     KOKUSAI KOGYO (THAILAND) CO., LTD. 

 - 1 - 

Annex 17: Questionnaire and Summary of Result 

List of Recipients for Questionnaire Survey 

No. Name Position Response 
  1.  Ms. Hatarirat  Likitanupark Director of Business Development;  

Assistant Project Manager 
O

  2.    Mr. Atirak  Bupachanto  Mechanical Engineer at 
Kamphaeng Phet STP 

O

  3.    Ms. Rattiya Saingam Training Laboratory staff O 
  4.   Ms. Panadda Kongsricharoen  Training Laboratory staff O 

  5. Ms. Pojjaman Tanthip Training Laboratory staff O 

  6.    Ms. Duangjai  Khankruer  Technician, Engineering Division O 
  7. Mr. Supparat  Ittipol Office Director for Wastewater 

Treatment 
O

  8. Mr. Phanthat  Chancharoensook  Head of Training Program O 

  9. Mr. Kitti  Teerasoradech  Staff of Training Program, 
technical and safety training 
programs 

O

 10.   Ms. Valailak  Komolrit  Staff of Information System O 
 11.  Mr. Somkiet  Sangchaisukonkit  Mechanical Engineer, Wastewater 

Management Division,  
O

 12.   Mr. Khampanart  
Thanasadtakorn 

Former responsible person for STP, 
Pathumthani 

O

 13. Ms.  Rosita  Laosakul Technician,  
Engineering Department 

O

 14.  Mr. Paisarn Taetama Technician,  
Engineering Department 

O

 15.   Mr. Puwanart  Kreangmesri Technician,  
Wastewater Treatment Division 

O
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Questionnaire 

Name of correspondent:           

Division/Section:                                     ______ __             

Position:   ______                          Contact Tel No.:                                   

Period involved in the Project:   ______                                        

Share of approximately working hours for the Project activities:                     %

This questionnaire is prepared for the Terminal Evaluation Study on the project mentioned above. 

Your answers would help analyze whether or not the Project has been carried out properly as it was 

planned and generated a certain achievement. 

This questionnaire is also prepared to analyze “Relevance”, “Effectiveness”, “Efficiency”, 
“Impact”, and “Sustainability” of the Project.  

Besides, if you cannot fulfill your additional comments, ideas and/or suggestions onto this paper, 

please prepare additional papers and write down onto them. 

Finally, after fulfilling this questionnaire, please send back to ‘Mr. Minoru FUJII of the JICA 

Terminal Evaluation Study Team not later than 12pm on Friday, 22nd June, 2007 with the 

following way; 

By fax: 02-937-0704 or

By e-mail: fujiim@tkh.att.ne.jp

We should be glad if you would share your time for this work.  

Thank you for your cooperation in advance. 

Terminal Evaluation Study on the Project for Improvement of Sewage 
Treatment Plant Management in Thailand

Japan International Cooperation Agency 

193



Terminal Evaluation Study on Improvement of Sewage   JICA Thailand Office 
Treatment Plant Management in Thailand     KOKUSAI KOGYO (THAILAND) CO., LTD. 

 - 3 - 

I. Relevance 
1.  Does the overall project goal coincide with the Thai national policies? 
Overall Goal of the Project:

“Sewage Treatment Plants (STPs) are operated efficiently and effectively in Thailand” 

Yes, very much      Yes, much        Fairly         Not so         Not at all

Please provide your comment what type of performance is particularly coincide with. 

Comment: ……………….……………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

2.  Is the project in line with the needs of the central and local government officials for wastewater 
plant management? 

 Yes, very much      Yes, much        Fairly         Not so         Not at all

Please provide your comment on the reason for your answer. 

Comment: ……………………….……………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..

3. Is the project purpose in line with the policy of WMA? 

Project Purpose:
“Efficient and effective operation method of STPs is established”. 

 Yes, very much      Yes, much        Fairly         Not so         Not at all 

If “No”, please provide your comment what point is NOT in line with the policy of WMA. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

4. Is the project purpose in line with the policy of local authorities? 
Project Purpose:

“Efficient and effective operation method of STPs is established”. 

 Yes, very much      Yes, much        Fairly         Not so         Not at all 

If “No”, please provide your comment what point is NOT in line with the policy of local authorities. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 
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5.  Are there any other institutes/ organizations which should correspond to domestic wastewater 
management in Thailand? 

 Yes, very much        Yes, much        Yes, but just few      No  Not sure

Please list the names of institutes/ organizations if you answer “Yes” above. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

6.  Are there any other institutes/ organizations/ committees involved consequently in the project? 

 Yes, very much        Yes, much        Yes, but just few       No         Not sure 

Please list the names of institutes/ organizations if you answer “Yes” above. 

List: ………………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..    

7.  Have you ever participated in this kind of the project encompassing technology transfer; training; 
reference materials and information system development by other cooperating agencies? 

Yes  No           Not sure

If “Yes”, please describe respectively the names of cooperating agency, and contents of activities. 

Comment: …..…….……………………………………………………………………………………………  

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..  

And, how has this experience above been ever supporting your career? 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..

8.  Have there been any positive changes in the environment of the project (politics, economy, society, 
etc.) since the mid-term evaluation? 

Yes  No           Not sure

If “Yes”, please comment what type of changes there have been. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 
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II. Effectiveness 
1.  Is the setting up of the project purpose appropriate in accordance with the nature of WMA and 

local authorities? 
Project Purpose:

“Efficient and effective operation method of STPs is established”. 

 Yes, very much        Yes, much        Fairly         Not so         Not at all

Please provide your comment supporting the answer above. 

Comment: ……………….……………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

2.  To what extent has the project purpose been achieved? 
Project Purpose:

“Efficient and effective operation method of STPs is established.” 

 Completely achieved   Almost achieved   

 Halfway or in part, but can be achieved by the project termination  

 Not so, cannot be achieved by the project termination     Not sure

Please provide your comment supporting the answer above. 

Comment: ……………………….……………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..

3.  Have the STPs under WMA’s control adapted the reference materials provided by the project for 
their operation?

Yes  No           Not sure

If “Yes”, please provide your comment how the materials have ever been supporting your operational work. 

Comment: ………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

4.  Have the reference materials provided by the project ever been used widely for STP operators all 
over Thailand? 

Yes  No           Not sure

If “No”, please provide your comment on its reasons. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 
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5.  Do you think that effluent from STPs under WMA has met the water quality standard in Thailand? 

Yes  No           Not sure

Please provide your comment supporting the answer above:  

Comment: ………………………………………………..……………………………………………………. 

………….…………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

6.  Are there any policies/regulation to collect the sewage treatment fee from residents? 

Yes  No           Not sure

If “Yes”, please provide your comment when it will be or was implemented. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

6.  Are sewage users willing to pay the sewage charge? 

Yes  No           Not sure

If “No”, please provide your comment on its reasons. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

III. Efficiency 
1. Has the number of dispatched Japanese experts been appropriate for the activities of the project? 

 Yes, very much     Yes, much      Fair Not so         Not at all 

Please provide your comment supporting the answer above. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

2.  Has the capacity of dispatched Japanese experts been appropriate for the activities of the project?

 Yes, very much     Yes, much      Fair Not so         Not at all 

Please provide your comment supporting the answer above. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..  
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3.  Has the length of dispatch of Japanese experts been appropriate for the activities of the project? 

 Yes, very much     Yes, much      Fair Not so         Not at all 

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..  

4.  Has the timing of each activity been appropriate for the activities of the project? 

 Yes, very much     Yes, much      Fair Not so         Not at all 

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..

5.  Has the number of counterpart trainees for the training in Japan been appropriate? 

 Yes, very much     Yes, much      Fair Not so         Not at all 

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..

(* For those who have joined technical training in Japan only)

6. Have the quantity and quality of training contents in the training in Japan been appropriate? 

 Yes, very much        Yes, much        Fair         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..
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(* For those who have joined technical training in Japan only)

7. Has knowledge gained from the training in Japan benefited you for a better understanding of 
transferring knowledge and organizing the training sessions by yourself later on?  

 Yes, very much        Yes, much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..

8.  Has the number of skilled personnel assigned to operate and maintain the focused STPs been 
appropriate?

 Yes, very much        Yes, much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..

 9.  Has the information system established to disseminate reference materials and to collect O&M data 
been appropriate? 

 Yes, very much        Yes, much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..

10.  Are reference materials for technical dissemination still appropriate and available through 
information system on WMA managing STPs? 

 Yes, very much       Yes, much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. For example, which materials are practically still 

appropriate and available? 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..
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IV. Impact 
1.  Has/will the new wastewater system construction plan for overall Thailand been/be formulated? 

Yes  No           Not sure

If “Yes”, when will it be / was it formulated?:………………………………………………………………... 

…………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………. 

If “No”, please provide your comment on its reason. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

2.  How far have all the STPs in Thailand been operated efficiently and effectively? 

 Very much        Much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: ……………………….…………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………..

3.  How far have all the STPs under WMA been operated efficiently and effectively? 

 Very much        Much        Fairly         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: ……………………….…………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

4.  Has the improvement of WMA performance influenced the formation of related policies, 
regulations, or legal systems on wastewater management in Thailand? 

 Yes, very much        Yes, much        Fair         Not so         Not sure

Please provide your comment supporting the answer above. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 
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5.  Has there been any influence on raising environmental awareness from the public by the 
achievement of the project? 

 Yes, very much        Yes, much        Fairly         Not so         Not sure

If “Yes”, please provide your comment what influence has risen. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

6.  Have there been any visual publications (such as newsletters, booklets, etc.) produced by the project 
organization to show its presence to the general public? 

 Yes  No        Not sure

If “Yes”, please provide your comment what publications there have been. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..  

7.  How has the trend been in complaints and/or opinions from sewage users (residents) to sewage 
treatment operation? 

 Increasing very much        Increasing slightly        Just same as before

 Decreasing slightly          Decreasing very much 

Please provide your comment supporting the answer above. 

Comment: ……………………………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………….. 

8.  Have there newly been any negative events (problems, troubles or confusions) occurred by 
knowledge and technologies transferred by the project? 

 Yes  No        Not sure

If Yes, please provide your comment what negative kinds of events have been occurred. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..  

9.  Have there been any specific impacts observed, either positive or negative changes by the project? 

 Yes  No        Not sure

If yes, please provide your comment what specific impacts you have observed. 

Comment: …………….………………………………………………………………………………………… 

………………………………………………………………………..………………………………………….. 

…………………………………………………………………………………..………………………………..  
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V. Sustainability 
1.  Do you think that the achievement of the project purposes will be able to be sustained after the 

termination of the project? 

 Yes, very much       Yes, much        Fairly         Less         Not at all

If “No”, please provide your comment on the reason for why “No”. 

Comment: ……………….…………………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

2. What kinds of capacity development has WMA obtained sufficiently in order to carry out your 
activities after the termination of the project? (Multiple answered allowable)

 Human resource      Technical skills and knowledge  Financial stability 

 Institutional framework    Socio-environmental concerns   Others    None of them

Please provide your comment supporting the answer(s) above. 

Comment: ……………...………….…………………………………………………………………………… 

………………………………………………………………………………………………………………….. 

3.  Does WMA cooperate with other agencies concerned with domestic wastewater management for the 
wide spread of the project outputs? 

Yes  No           Not sure

If yes, please provide your comment on the name(s) of cooperating agency/ies, and content(s) of activity/ies. 

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 

4.  Have all the techniques developed by the project still been effective/ conducted/ progressed since 
their technical transfers during the project implementation? 

 Yes, very much       Yes, much       Fairly        Less  Not at all

Please provide your comment supporting the answer above. 

Comment: …………….………………………………………………………………………………………… 

…………………………………………………………………………………..………………………………..

5.  Are there any continuous training sessions by using reference materials provided by the project? 

Yes  No           Not sure  

If yes, please describe what kinds of session are there.  

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 
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6.  Have the skills of counterparts and assigned persons involved in wastewater management and 
operation been rising through the project implementation? 

 Yes, very much      Yes. much        Fairly         Less  Not at all

If yes, please provide your comment what skills have been rising in particular.  

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 

7.  Are equipment/materials procured by the project still utilized well since their operational 
commencements in the project? 

Yes  No           Not sure  

If “No”, please describe what equipment/materials are not utilized well and why they are not.  

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 

8.  Are equipment/materials for the water quality measurement transferred from the Training Center 
for Sewage Works (TCSW) Project still well utilized for the project? 

Yes  No           Not sure  

If “Yes”, please describe what equipment/materials are still utilized well.  

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 

9.  Is the information system established by the project still utilized well ? 

Yes  No           Not sure  

Please provide your comment supporting the answer above.  

Comment: …………….……………………………………..………………………………………………… 

………………………………………………………………………………………………………………….. 

Thank you indeed again for your cooperation. If you have other suggestions and/or comments useful 

for the terminal evaluation of the project, please feel free to state below. Any comments (especially, 

comments on how the JICA technical cooperation projects should be operated in the future) are 

welcome. 

Suggestions and/or comments:                                                                      
                                                                                        
                                                                                        
                                                                                        
                                                                                      
                                                                                        
                                                                                        
                                                                                        
                                                                                       

--- End --- 
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Summary Results 

I. Relevance 

1. Does the overall project goal coincide 

with the Thai national policies?
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2.  Is the project in line with the needs of the 

central and local government officials for 

wastewater plant management?
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3. Is the project purpose in line with 
the policy of WMA?
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Comment:
-   Assistance from this project was technology transferring in terms 

of enhancing technique, improving and operating wastewaster 
treatment system including making reference documents and 
training for the staff of WMA and local authorities. 

-   Reduction, Protection and Control of Pollutions 
-   The Sewage Treatment Plant can be effective that mean the water 

quality meet the standard. And the Sewage Treatment Plant can 
work sustainable without budget from central Government. 

-   It coincides with water environmental quality conservation policy 
-   The Thai government will emphasize integrated water 

management to deal with water-related issues. 

Comment:
-   1) Central government is still need for capacity building to local 

authorities; 2) Local authorities are not ready in term of technique 
to do it by themselves. 

-   Central government and local authorities are lacking of technical 
skills and knowledge. 

-   Because the knowledge on wastewater treatment system is 
required. 

-   Local administration has been received assistance and knowledge 
for waste water treatment system 

-   Local Government lacks of expert staff.  
-   Local government agencies have obtained more knowledge of 

waste water treatment. 
-   The project supports the central and local governments to acquire 

knowledge on wastewater treatment and plant management. 

Comment:
-   Staffs of WMA are still need to capacity building in terms of 

technical knowledge. 
-   The operation has gone to difference way. 
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4. Is the project purpose in line with 
the policy of local authorities?
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5.  Are there any other institutes/ organizations which 

should correspond to domestic wastewater 

management in Thailand?
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6.  Are there any other institutes/ 
organizations/ committees involved 
consequently in the project?
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Comment:
-   Local authorities have policy to operate its STP efficiency and 

effectively. 
-   Local authorities need the plant to operate effectively but they 

need skill staff. 
-   It is difficult to get cooperation from them. 
-   Local authorities want wastewater treatment system work 

efficienctly and effectively but they lack of skill personnel and 
techniques. 

Comment:
-   The decentralization act define that the agency responsible for 

waste water treatment is local authorities while the duty of WMA 
is the same as defined in WMA’s regulations. In this regard, local 
authorities should allow WMA play its role and share 
responsibility in the area. 

-   BMA, local authorities 
-   PCD, ONEP, Regional Environmental Office of MONRE 
-   NHA 
-   All agencies working as the Joint Committee of the project such 

as PCD, DEQP, DOLA, Local government 

Comment:
-   Patumthani and Kampaeng Petch Municipality      
-   MONRE, local authorities. 
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7.  Have you ever participated in this kind of  the 

project encompassing technology transfer; training; 

reference materials and information system 

development by other cooperating agencies?
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8.  Have there been any positive changes in the 

environment of  the project (politics, economy, society, 

etc.) since the mid-term evaluation?
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II. Effectiveness 

1.  Is the setting up of  the project purpose 

appropriate in accordance with the nature of  WMA 

and local authorities?
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Comment:
-   BMA, Department of Public Works and Town & Country 

Planning (DPT) 
-   DANIDA (construction of wetland and wastewater feasibility 

studies

Comment:
-   There is coordination among related agencies - ONEP, PCD, 

local authorities - to participate in the process of preparing 
reference materials. This could lead to other kinds of cooperation 
in the future.   

-   Using knowledge to apply with real work. 
-   The suggestion on various types of STP could build up more 

knowledge for actual operation. 
-   More clear policy. 
-   Local authorities concern about the management of wastewater 

as Kamphengpet and Phathumthani. 
-   WMA has clearer policy to assist local authorities. 
-   If we can operate wastewater treatment system as efficiency and 

received good cooperation from municipality. Quality of life in 
community to be better. 

Comment:
-   The capacity of WMA’s staffs is increased in term of technique 

such as analysis, survey, inspection, electrical system and 
analysis in problems of operation and maintenance of waste 
water treatment system including energy saving idea. 

-   WMA is the main agency for operation and disseminating 
knowledge on waste water treatment. 

-   The purpose of project same as WMA purpose. 
-   WMA has duty to support operation of waste water treatment 

plant to run efficiency and effectively. 
-   Effective operation methods of STPs as recommended by the 

Japanese experts were difficult to implement because STPs 
operational staff do not follow it. 
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2.  To what extent has the project 
purpose been achieved?
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3.  Have the STPs under WMA’s control adapted the 

reference materials provided by the project for their 

operation?
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4.  Have the reference materials provided by the 

project ever been used widely for STP operators all 

over Thailand?
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Comment:
-   It has not yet been achieved in terms of dissemination/training. 

However, the preparation of reference materials has been 
completed but WMA has plan to arrange the workshops for 
dissemination them to related agencies in the future. 

-   STPs have been operated efficiently and effectively and make the 
effluent meet the water quality standard. 

-   System has been run effectively. 
-   Some areas have not yet cooperated. 
-   Local authorities can run the system efficiency and effectively. 
-   Overall operation method of STP has been improved. 

Comment:
-   Further study on pumping operation and saving energy 
-   The reference materials have not yet been distributed. 
-   It will be distributed in the future. 
-   Some reference materials have been disseminated via website of 

WMA. 

Comment:
-   It has been used by the STP operators under WMA but the 

adaptation of these materials in other areas has not been 
confirmed.

-   Currently, the reference materials have been used for STP under 
WMA only.  

-   The reference materials can be applied in some certain areas 
only. 

-   There is the standard for waste water discharge and operation of 
WMA.  
It is mentioned in contract and TOR. 

-   The Thai version of reference materials have not yet be 
completed. 
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5.  Do you think that effluent from STPs 
under WMA has met the water quality 
standard in Thailand?
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6.  Are there any policies/regulation to collect the 
sewage treatment fee from residents?
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7.  Are sewage users willing to pay the 
sewage charge?
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Comment:
-   The analysis of effluent quality from STPs under WMA has been 

conducted many times and the results have met the water quality 
standard.

-   Because the water quality control is managed efficiently by 
WMA. 

-   The quality of effluent meets the standard. 
-   Regular water quality analysis has been conducted. 
-   There has been the standard for waste water discharge and 

operation of WMA. It is mentioned in the contract and TOR. 

Comment:
-   Due to the duty of wastewater management is under local 

authorities, so  
it depends on the policy of each local authority. In some areas the 
fee has been collected from residents while some areas collect 
from business sector only or do not collect at all. 

-   WMA is working on sewage charge collection. 
-   Some local authorities have a policy to collect the fee. 
-   Some local authorities have issued municipal regulation on this 

matter. 
-   Policies/regulations are implemented by local authorities. 

Comment:
-   It depends on the awareness of people in each area.  
-   Most Thai people are unconcern on wastewater management and 

the collection of wastewater treatment fee had not been done 
before.
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III. Efficiency 

1. Has the number of  dispatched Japanese 

experts been appropriate for the activities of  the 

project?

6

2

7

0 0
0

2

4

6

8

10

12

14

Very  much Much Fair Not so Not at all

P
er

so
n

s

2.  Has the capacity of  dispatched Japanese experts 

been appropriate for the activities of  the project?
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3.  Has the length of  dispatch of  Japanese 

experts been appropriate for the activities of  the 
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Comment:
-   When facing some problems during the period of technical 

transfer, the experts could provide useful recommendation to 
over come those problems properly.  

-   They are technical experts in several fields. 
-   They have experiences and skillful. 
-   They were appropriate and have knowledge 
-   Their expertise and recommendations are very useful. 

Comment:
-   It was appropriated. They could transfer their knowledge without 

any delay. 
-   Number is appropriate for STP rehabilitation under WMA 
-   The dispatch of the experts should be longer-stay. 

Comment:
-   The dispatch of some short term experts was too short so they 

could not finished their assignment because running out of time. 
-   Very short period 
-   The time period should be extended. 
-   Long-term and short-term experts should get involved throughout 

the project. 
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4.  Has the timing of  each activity been 

appropriate for the activities of  the project?
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5.  Has the number of  counterpart trainees for the 

training in Japan been appropriate?
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6. Have the quantity and quality of  training 

contents in the training in Japan been appropriate?
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Comment:
-   It could be done in accordance with the plan. 
-   Very short period 
-   The time suited for each activity. 
-   It should provide more activities to concentrate on operation/take 

caring of the routine system 
-   The target for each activity has been achieved. 

Comment:
-   The number of trainees was not adequate and less than 

expectation as discussed at the initial stage of the Project. 
-   The number should be increased more widely 
-   Many trainees are interested. 
-   Some problem on JICA budget 
-   The number of trainee from WMA and local authorities should 

be increased. 
-   It number of trainees should be increased and domestic training 

should be considered in order to save cost. 
-   Counterpart training depends on the budget available. 

Comment:
-   The training contents cover all necessary fields in the period of 

time. 
-   It covered the system that Japan uses for Sewage work but for 

Thailand whose budget is limited should concentrate on pond 
system. 
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7.       Has knowledge gained from the training in 

Japan benef ited you for a better understanding of  

transferring knowledge and organizing the training 

sessions by yourself  later on?
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8.  Has the number of  skilled personnel assigned to 

operate and maintain the focused STPs been 

appropriate?
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9.  Has the information system established to 

disseminate reference materials and to collect O&M 

data been appropriate?
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Comment:
-   It has been well established. 
-   The reference materials cover various sections widely used for 

O&M of STPs. 
-   Because it has to use as manual for solving problem and 

improvement of the treatment system. 
-   The search engine should be applied. 

Comment:
-   It is small compared to the number of existing STPs across 

Thailand. And comparing to the 4-year-plan of WMA, this 
number is also small. 

-   The number of skilled personnel is small in practical. 
-   It should be more than now because area of STP is quite large. 
-   The  employee have never been determined on their skills. 

Comment:
-   The new knowledge can distribute to other staff and concerned 

officers.
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10.  Are reference materials for technical 

dissemination still appropriate and available 

through information system on WMA managing 

STPs?
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IV. Impact 

1.  Has/will the new wastewater system 

construction plan for overall Thailand been/be 
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2.  How far have all the STPs in Thailand 

been operated ef f iciently and ef fectively?
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Comment:
-   Many STPs are still lacking of budget for O&M and lacking of 

staff in both quantity and quality. 
-   Actually, not so. This is because some existing STPs are 

controlled by local authorities. 
-   Some area need to operate and maintenance. 
-   Suitable wastewater treatment and management system need to 

be conducted and more wetland construction should be 
considered. 

Comment:
-   It is planned by PCD. 
-   It depends on policy of MONRE in the future. 
-   Problem about policy and budget. 

Comment:
-   Some reference materials is still in the process of translation. 

After the completion, it will be disseminated thoroughly. 
-   It can be used as guideline. 
-   The search engine will help tremendously in this regard. 

formulated. 
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3.  How far have all the STPs under WMA 

been operated ef f iciently and ef fectively?
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4.  Has the improvement of  WMA 

performance inf luenced the formation of  

related policies, regulations, or legal systems 

on wastewater management in Thailand?
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5.  Has there been any inf luence on raising 

environmental awareness from the public by the 

achievement of  the project?
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Comment:
-   Because the project has not concerned with the raising of 

environment awareness to the people. 
-   Awareness in field of water environmental quality conservation 

and willingness to pay sewage treatment charge. 
-   Environment awareness is increased through local participation. 

Comment:
-   Although the government expect WMA to responsible for STPs 

operation in Thailand, but the capability of WMA is still doubtful 
in some certain extents. 

-   Creating new policies. 
-   Local authorities are aware of wastewater problems and set up 

policies and regulations for wastewater management. 

Comment:
-   Because WMA has good administration and management system 

and enough qualified staff and budget supported by the 
government.

-   Effluent quality has met water quality standard in Thailand 
-   I recognized only Pathum Thani STP which has been operated 

efficiently. 
-   Some STPs have been operated with high cost, thus they might 

be considered effective but not efficient. 
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6.  Have there been any visual publications (such 

as newsletters, booklets, etc.) produced by the 

project organization to show its presence to the 

general public?
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7.  How has the trend been in complaints and/or 

opinions from sewage users (residents) to sewage 

treatment operation?
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8.  Have there newly been any negative events 

(problems, troubles or confusions) occurred by 

knowledge and technologies transferred by the 

project?
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Comment:
-   We have faced language translating problems on specified 

technical terms between English and Thai. 
-   Some equipment have never be used.      
-   Some WMA staff have no much time for this project because of 

their routine work.. 
-   The use of many electrical equipment and machineries is a 

problem during flooding period. 

Comment:
-   Residents are aware of how wastewater caused environmental 

problems.

Comment:
-   WMA newsletters 
-   Newsletters of JICA/IST project are issued periodically. 
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9.  Have there been any specif ic impacts observed, 

either positive or negative changes by the project?
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V. Sustainability 

1.  Do you think that the achievement of  the project 

purposes will be able to be sustained af ter the 

termination of  the project?
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1.  Do you think that the achievement of  the project 
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Comment:
-   WMA staff obtained more knowledge and skills to improve their 

operation.
-   Environmental Quality is getting better. 
-   It’s positive impact such as local administrations can run waste 

water treatment system more effectively. 
-   Local operators have increased their knowledge and skill from 

the project. 

Comment:
-   We have to continue technical training for our new staff. 

Comment:
-   Continuous training on technical skills/knowledge and socio-

environmental concerns are very important for WMA capacity 
development.

-   The knowledge and techniques obtained during the project 
should be applied and developed for the work. 

-   My knowledge and skill in computer network and programming 
have increased through the computer training supported by the 
project.

2. What kinds of capacity development has WMA obtained 
sufficiently in order to carry out your activities after the 
termination of the project? (Multiple answered allowable)

215



Terminal Evaluation Study on Improvement of Sewage   JICA Thailand Office 
Treatment Plant Management in Thailand     KOKUSAI KOGYO (THAILAND) CO., LTD. 

 - 25 - 

3.  Does WMA cooperate with other agencies 

concerned with domestic wastewater management for 

the wide spread of  the project outputs?
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4.  Have all the techniques developed by the project 

still been ef fective/ conducted/ progressed since their 

technical transfers during the project 

implementation?
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5.  Are there any continuous training sessions by 

using reference materials provided by the project?
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Comment:
-   Currently, the preparation of training plan is ongoing before the 

completion of the project. 

Comment:
-   Training for staff working in Wastewater Treatment Plant. 
-   The search engine was not put in use. 

Comment:
-   PCD, ONEP, DOLA 
-   Local administration/Knowledge Transfer 
-   PCD, ONEP, BMA, DOLA, Local authorities 
-   Local authorities 
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6.  Have the skills of  counterparts and assigned 

persons involved in wastewater management and 

operation been rising through the project 

implementation?
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7.  Are equipment/materials procured by the project 

still utilized well since their operational 

commencements in the project?
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8.  Are equipment/materials for the water quality 

measurement transferred from the Training Center 

for Sewage Works (TCSW) Project still well utilized 

for the project?
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Comment:
-   Basic equipment for water quality analysis is in good condition 

and be utilized well. But some equipment could not be used such 
as Nitrogen Analysis Equipment, Heavy Metal Detector (AAS) 
so WMA has to use the laboratory of Department of Fisheries in 
stead. 

-   All equipment used in the field is still utilized well. 
-   The equipment that are still utilized well including pH Meter, DO 

meter, oven, incubator, waterbath, Spectophoto meter 
-   The equipment that are still utilized well including BOD, DO 

meter, SS, TDS, pH, Spectro photometer 
-   Some equipment was damaged and some are still in good 

condition. 

Comment:
-   Some parts can be used. 

Comment:
-   Knowledge in waste water treatment technique; survey; problem 

analysis on wastewater treatment system; IT for data 
dissemination

-   Technical skills and knowledge in particular areas. 
-   Experiences, techniques gained from the experts 
-   Obtained more knowledge and techniques. 
-   Knowledge on operation and maintenance 
-   Capability on operating STA and heavy equipment inspection 
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9.  Is the information system established by the 
project still utilized well ?
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Suggestions and/or comments: 

WMA are still need capacity building for its staff in the area of survey and design techniques. In addition, public 

education on wastewater treatment system in Thailand is also required. Since WMA tend to develop its policy and plays 

its role to be the same as Japan Sewage Work Agency, so the assistance from JICA is required in order to develop our 

human resources and working system to achieve the target.   

All training from the project contributes greatly to the successful dissemination of reference materials through the 

Internet by using the search engine and building web pages to be user-friendly. 

No.Sample : 15 

Comment:
-   The search engine needs to be link into the system. 
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1

Summary of Important Points

1. Introduction

MONRE has finished preparation of Rehabilitation and Improvement Plan for 
Municipal Wastewater Collection and Wastewater Treatment System for Overall Thailand in 
May 2003. The objective of this plan is to accelerate the proceeding on rehabilitation of 
municipal wastewater treatment systems, which have problems on performance efficiency to 
be more efficient as soon as possible together with capacitive building for Local Authority in 
wastewater management, operation and maintenance to be able to efficiently and continuously 
operate the wastewater treatment system. Moreover; local authority has to take responsible in 
the system management as well as operation expenses.

MONRE has established an Investigation & Rehabilitation Team to investigate, 
evaluate and analysis for rehabilitation model as well as cost estimation of the municipal 
wastewater treatment system for the whole country in March 2003. The establishment is the 
cooperation among Provincial Natural Resource and Environment, Regional Environmental 
Office, ONEP, WMA and PCD, whereas PCD is the main organization in preparing the 
rehabilitation plan which is part of the National Wastewater Management Plan. The 
objectives and goals of the rehabilitation plan are as follows:

Objectives

(1) To rehabilitate and improve of municipal wastewater collection and treatment 
system to perform efficiently.

(2) To strengthen the local authorities in wastewater management and 
responsibility in continuous plant operation by their own.

Goals

Total 77 sites of the municipal wastewater treatment system should be efficiently 
operated by the responsibility of the local authorities with readiness in management and 
continuous maintenance by the year 2006.

2. Status of Centralized Municipal Wastewater Treatment System

For the past 20 years, Central Government had provided budgetary of 67,290 million 
baht for construction of wastewater collection and treatment plant to local authorities. The 
provision of budget was through MOSTE (previously) to OEPP (previously) and MOI to 
PWD (previously). Up to now there are total 87 municipal wastewater treatment plants which 
can handle total 2.8 million cubic meters per day of domestic wastewater. 50 plants were from 
the PWD construction, 22 plants were from local authority construction from MOSTE budget, 
7 plants were from BMA construction and 8 plants from other organizations. However there 
are 3 wastewater treatment plants that cannot be constructed according to the plan, which are 
Wastewater Treatment Plant for Saraburi Town Municipality from some conflicts and the 
municipality has not handed over the site to the contractor, Wastewater Treatment Plant for 
Tambon Pakprak Municipality - Nakorn Sri Tammarat Province where NEB has resolution to 
cancel the Project on 10 April 2003 and the Wastewater Treatment Plant in Samutprakarn 
Province where PCD has ordered to postpone the Project on 28 February 2003.

The Investigation Team established by MONRE has investigated and evaluated 77 
municipal wastewater systems by using evaluation criteria on system operation, readiness of 
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the staffs and budget and found out that no sites are performed in very good standard, with 13 
sites in good standard, 11 sites in low standard and the rest 14 sites are under construction. 
Details of the standard grouping for sites can be shown in Table 1 and Figure 1.

Main reasons for the inefficient performance of the municipal wastewater treatment 
system can be summarized below:

(1) Lack of staffs that have skills or experiences in operation and maintenance. 
Most of local authorities have problems in lacking of staffs who are directly responsible in 
operation and maintenance of wastewater treatment systems. Moreover; the assigned staffs 
always have not much knowledge or experience in wastewater management as well as 
wastewater treatment operation and maintenance.

(2) Lack of clear understanding in related law enforcement especially enforcement 
in wastewater collection fee which should be clear policy from central government for local 
authority to follow according to the polluters pay principle.

(3) Lack of public relation to give knowledge and facts to community and people 
as well as public hearing to let them participate in wastewater management. Participation 
among government sector, private sector and people should be promoted.

(4) Lack of budgetary to be used as expenses in wastewater treatment system 
operation caused by not ready in management and local authorities do not concentrate in 
system operation.

MONRE by PCD has analyzed and evaluated to determine the method for solving 
problems in consideration of concrete management by appointing local authority to be the 
main practical organization. Analysis were in overall pictures of system operation status, 
problems in grouping of performance level, budgetary support in operation and maintenance 
and efficiency in wastewater management with regarding in capacity building to local 
authority. The method in wastewater treatment system rehabilitation can be summarized into 
3 activities, i.e.

(1) The acceleration of rehabilitation for municipal wastewater treatment systems 
that have been finished construction but with problems so that the system cannot be 
efficiently and continuously operated.

(2) Supporting of operation budget to local authority in the first phase to 
strengthen the local potential during the preparation stage for self support. 

(3) Capacitive building for local authority in wastewater management.

3. Summary of the Rehabilitation and Improvement Plan for Municipal Wastewater 
Collection and Wastewater Treatment System

The rehabilitation and improvement plan is part of the National Municipal 
Wastewater Management Plan which has to be consistent and link together in each activity.
Central and regional government shall perform supporting and assisting roles to the local 
government for clear and not duplicating works for all agencies which will create integration 
with more efficient implementation, according to the environmental policy and strategy of the 
government and MONRE.

The budget for rehabilitation and improvement plan is approx. 1,138.00 million baht 
(342.6 million baht from supporting budget of local government and 795.4 million baht from 
the central government budget.) with following details:
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(1) Rehabilitation, improvement and repair of the wastewater collection and 
wastewater treatment plant including machines and equipment in the system is approximately 
185.00 million baht.

(2) Supporting budget for operation and maintenance of the 46 plants which have 
been constructed (not including the plants that have been cancelled or postponed, BMA plants, 
under construction plants plants, plants that already have fee collection for cost recovery, 
plants in WMA responsibility or hire private company to operate). The estimation for 
operation expenses during year 2004 – 2009 is approximately 914.00 million baht. But in case 
the supporting budget for operation will be on decreasing basis to each local authority within 
4 years (reduce 25% per year) for preparation of long run operation to the local authority, the 
budget will be 342.60 million baht from the local authority and 571.40 million baht from the 
supporting budget. Local authority can provide this expense from the direct wastewater fee 
collection or local budget or supporting budget under the action plan step for the 
decentralization administration or from other sources. This budget will include only electrical 
cost, operating staffs, chemical costs and laboratory cost. The 4 tear operating budget will not 
include the maintenance and repair cost for equipment in the system in which the local 
authority will have to provide budget separately.

(3) The operation after system rehabilitation and capacitive building to local 
authorities for the 77 sites for the year 2004 – 2006 for both completely constructed and under 
construction will be in monitoring and evaluation on the rehabilitation results of the local 
authority. This capacitive building to local authority on management, public relation, public 
awareness and public participation from community and people in wastewater management 
will require approx. budget of 39 million baht.

The details according to the rehabilitation plan are as follows:

1. System improvement and repair to 36 sites for 185.00 million baht budget with 
local authority as main responsible authority, including

1.1 System improvement and repair of 25 sites for 170.00 million baht budget 
in year 2004.

1.2 Detail survey and planning for improvement and repair of 11 sites for 15.00 
million baht in year 2004 before actual improvement in next year.

2. Supporting for plant operation within 571.40 million baht budget with local 
authority and/or WMA as main responsible authority, including

2.1 Supporting budget in decreasing basis, starting from year 2004 – 2007 for 
17 wastewater treatment plants with total budget of 259.00 million baht categorized in 3 good 
performances, 14 fair performances which are the ones without request in repair and can be 
implemented in year 2004.

2.2 Supporting budget in decreasing basis, starting from year 2005 – 2008 for 
18 wastewater treatment plants with total budget of 180.40 million baht categorized in 2 good 
performances and 16 fair performances which are the ones with requests in repair for 
rehabilitation therefore the implementation can start after rehabilitation in year 2005.

2.3 Supporting budget in decreasing basis, starting from year 2006 – 2009 for 
11 low performances wastewater treatment plants with total budget of 132.00 million baht. 

(Details are illustrated in Figure 2 and 3)

3. Implementation after rehabilitation of the system for 39.00 million baht budget, 
including:

3.1 Monitoring, inspection and evaluation of the rehabilitation result for 9.0 
million baht budget with Regional Environmental Office, ONEP, PCD and WMA as main 
responsible authorities.
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3.2 Capacitive building for local authority in wastewater management for 
sustainable operation with efficiency and continuously for 10.0 million baht budget with 
Regional Environmental Office, DEQP and WMA as main responsible authorities. The works 
will cover preparation of wastewater fee structure and collection method as well as creation of 
public understanding in wastewater management, operation and maintenance.

3.3 Public relation, public awareness and public participation in wastewater 
management as well as work cooperation and payment in wastewater fee for 20.0 million baht 
budget with Regional Environmental Office, Provincial Natural Resource and Environmental 
Office and DEQP as main responsible authorities.

Table 2: Summary of plans for improvement, rehabilitation and repair for 36 sites of 
wastewater treatment plant 

Plans for rehabilitation and repair of 
wastewater treatment plant

Operation 
cost

(Million 
Bath)

Operation 
year

Financial source Responsible 
authority

Total budget for the 36 sites of 
wastewater  treatment systems

185.00 Main responsible 
authority 
Local authority

(1) Improve and repair of 25 sites 170.00 2004 Government budget Supporting 
authorities 

(2) Detail study and plan for the 
improvement and repair of 11 sites

15.00 2004 Government budget
PCD, OEPP, DEQP, 
REO, PNREO

Remarks:

PCD = Pollution Control Department
OEPP = Office of Environmental Policy and Planning 
DEQP = Department of Environmental Quality Promotion
REO = Regional Environmental Office
PNREO = Provincial Natural Resource and Environment Office

Table 3: Summary of supporting plans for operation and maintenance for 46 units of 
wastewater treatment plant

4 years supporting budget in decreasing 
basis

Supporting plans for 
operation and 
maintenance

Budget
(Million 

Baht)
2004 2005 2006 2007 2008 2009

Financial
Source

Responsible 
authority

Total operation budget 
for wastewater treatment 
plant of 46 units (reduce 
supporting budget) 

571.4 Main 
responsible 
authority
Local 
authority or 
WMA

(1) Operation  for 17 units 259.0

Supporting 
authority

(2) Operation for 18 units 180.4

(3) Operation for 11 units 132.0

Budget 
flows 
through 
steps of 
action plan 
of the 
distribution 

of authority 

to local

government 

PCD, 
OEPP,

DEQP, 
REO, and 

PNREO
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Table 4 Summary of operation plans after rehabilitation for 77 units of wastewater treatment 
plant

Operation plan 
after rehabilitation

Budget
(Million Baht)

Operation year
(B.E)

Financial source Responsible 
authority

Total operation 
budget

39.0

(1) Monitoring and 
evaluation of the 
system 
rehabilitation 
project

9.0 2547-2549 Government 
budget

Main responsible 
authorities are 
REO, OEPP, 
WMA, and PCD.
Supporting 
authority is 
PNREO.

(2) Building the 
readiness of the 
local authority for 
management of 
wastewater 
treatment plant

10.0 2547-2549 Government 
budget

Main responsible 
authorities are 
REO, DEQP, and 
WMA.
Supporting 
authorities are 
PCD, OEPP, and 
PNREO.

(3) Conduct public 
relation, public 
awareness and 
public 
participation 

20.0 2547-2549 Government 
budget

Main responsible 
authorities are 
REO, PNREO, and 
DEQP.
Supporting 
authorities are 
PCD, and WMA

Remarks:
PCD = Pollution Control Department
OEPP = Office of Environmental Policy and Planning 
DEQP = Department of Environmental Quality Promotion
REO = Regional Environmental Office
PNREO = Provincial Natural Resource and Environment Office
WMA = Wastewater Management Authority

4. Condition of the supporting budget

For the implementation of rehabilitation and improvement of wastewater collection 
system and wastewater treatment plant, it must be confident that after the wastewater 
treatment system had been rehabilitated and the readiness of management for the responsible 
authority had been built. The local government authority will operate the system by itself with 
continuity, and effective. Further, all implementations must be evaluated. Therefore, the 
guarantee criteria should be built for the system, receiving budget for rehabilitation and 
improvement, that these system will effective operate and cover the investment cost. The 
Pollution Control Department proposes condition for supporting budget to the Department of 
Local Authority as follow:

1. Budget Management

1.1  PCD will support only the operation cost. The local authority must take 
responsibility for maintenance and machine cost. The operation cost budget will support for 4 
consecutive years, with the reduction of 25% per year, to the local authority that has no 
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money. The supporting operation cost will not give to the sites that collect the wastewater 
treatment fee, the sites for which the Wastewater Management Authority take responsibility 
or the sites that privatize to private sector. For the 4 consecutive years supporting budget, with 
the reduction of 25% per year, PCD has to find source of money. Source of supporting budget 
will be government budget from the Department of Local Authority Promotion or budget 
from action plan of the provincial environmental management. The Ministry of Natural 
Resource and Environment will cooperate for these supporting budgets to reduce the 
redundant of the supporting expense of the wastewater treatment plant operation, creating the 
integrated of the wastewater treatment system.

1.2  PCD will support budget for building the readiness of the local authority for 
management of wastewater treatment system by itself. Monitoring, evaluation, building the 
readiness for management, public relation, public awareness and public participation will be 
conducted for 3 years (2547-2549) by using the central financial support. Further, for the 
ultimate objectives, from year 2550 and so on, the 77 Local Authorities, who own the 
treatment system will take the total responsibility (both operation and maintenance cost) by 
itself using the local budget, which will came from the wastewater treatment fee of others 
income.

2. Local Authorities (Local Authority Board/Provincial Management Board/City 
Management Board) have to follow the conditions as follow:

2.1 Prepare the suitable budget that cover all expense of the operation and 
maintenance cost of the treatment system by using the local budget, the supporting budget 
from the distribution of authority plan, and/or income form the wastewater treatment fee. 
Prepare budget to support the reduction of budget for operation cost according to supporting
budget plan for 4 consecutive years. And, prepare financial support for the treatment system 
operation and maintenance after the 4 consecutive years supporting budget ended.

2.2 Collection of wastewater treatment fee within 1 year after the rehabilitation of 
the system completed or after 1 year receiving supporting budget for system operation. The 
wastewater treatment fee must be in the range of the initial proposed minimum-maximum rate. 
The local authority has to collect the fee that covers all the expense (all expense plus 
supporting budget from central authority.

2.3 Responsible for the financial budget and management plan of wastewater 
collection and wastewater treatment that can be evaluated. All these responsibility must be 
proposed to the Ministry of Natural Resource and Environment through the Pollution Control 
Department.

2.4 Report results of wastewater treatment plant operation to the Ministry of 
Natural Resource and Environment through the Pollution Control Department every 4 months.

2.5 Prepare organization, personal or privatize to private sector or Wastewater 
Management Authority to conduct the rehabilitation and improvement of the treatment system 
and/or operate wastewater treatment plant, maintenance and/or collect the wastewater 
treatment fee for the local authority.

3. In case of the local authority can not operate the wastewater treatment plant with 
the effectiveness according to the supporting budget for 4 years such as can not collect the 
wastewater treatment fee, low inflow of wastewater to the treatment plant, the effluent can not 
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meet the effluent standard, the local authority have to follow the Wastewater Management 
Authority, which will take responsibility instead of the local authority and the local authority 
have to send the received budget to Wastewater Management Authority.

4. In case of the local authority can not operate the wastewater treatment plant with 
the effectiveness after the end of the 4 years supporting budget, such as can not collect the 
wastewater treatment fee, low inflow of wastewater to the treatment plant, the effluent can not 
meet the effluent standard, the local authority have to follow the Ministry of Natural Resource 
and Environment or other responsible authority such as the Wastewater Management 
Authority or the authorized private sector, which will take responsibility instead of the local 
authority to manage the treatment system and the local authority has to pay for all expense 
from the operation and maintenance of the treatment system.

5. The local authority, receiving the supporting budget according to rehabilitation 
and improvement plan, which can not operate the wastewater treatment system with 
continuity and effective for the total life cycle of the plant, will not be supported for the 
construction cost to increase the capacity of the treatment plant for the next phase.

6. PCD suggest to the Ministry of Natural Resource and Environment to bring the 
polluter pay principal, under the consideration process of the polluter pay principal committee, 
to identify the rate of charge and the method of the fee collection throughout the country 
before the ended of the 4 consecutive years supporting budget to solve the problem and can be 
implemented. Results of the wastewater treatment plant operation form the 4 consecutive 
years supporting budget should be considered to identify the rate of charge as well.

MONRE has brought the wastewater treatment fee collection method in according to 
the polluters pay principal proposed to the Nation Environmental Board during the 7/2546 
meeting on December 4, 2003. The Nation Environmental Board has resolution in acceptance 
the concept of the wastewater treatment fee collection in according to the polluters pay 
principal proposed by the MONRE with  details are as follows:

1. Objective of the wastewater treatment fee: Bring income to the local authority the 
effective manage of the wastewater treatment plant and invest the new treatment units in the 
future.

2. Target: Collect the wastewater treatment fee within the rate of total cost.

3. Concept of the charge rate for the wastewater treatment fee and strategy to identify 
the rate of charge.

3.1 Wastewater treatment fee collected in the form of “Treatment Fee”, people 
living in the area have to responsible for.

3.2 The initial rate of charge for the wastewater treatment fee is charged only for 
the operation and maintenance for the operation unit as follow:

1.) Stabilization Pond 2-4 Baht per cubic meter
2.) Aerated lagoon 3-5 Baht per cubic meter
3.) Activated Sludge System 3-8 Baht per cubic meter
4.) Rotating Biological Contact (RBC), Bio-filter, Constructed wetlands, 

charge rate consider from operation and maintenance cost of each site.
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4. Rate of charge: Fix rate of charge within the range of minimum-maximum. For the 
first stage of the collection, the minimum rate will be charge after that the rate of charge will 
be increased to the fixed maximum rate. Concept and method for the rate of charge will be
intermittently considered.

5. Collection and management of income

5.1 Collection: For the first stage, collection in the form of wastewater treatment 
fee only in the area that has the wastewater treatment plant and had water supply system. The 
local authority will be collected because the local government has legal authority that can be 
implemented immediately.

5.2 Management of income: Money collected from wastewater treatment fee of the 
local authority will be the income of the local government, which can be used for the 
management and expansion of the wastewater treatment system.

6. Local authority will have to implement and consider in the following details:

6.1 From the regulation of the distribution of authority to the local government 
section 16 (8), 17 (10) and section 23(19), 24(12), the local authority has authority and duty to 
manage the wastewater treatment system and the central waste treatment system within the 
responsible area and the local authority had authorize to collect the fee for the wastewater 
treatment or central waste treatment system.

6.2 Identify the initial rate of the wastewater treatment fee according to the 
proposed charged rate or according to the operation and maintenance cost. Activity or type of 
the water usage or other collection method that consider being suitable will be investigated 
and the charged rate will be intermittently reconsidered.

6.3 Consider for waving of the wastewater treatment fee for the household. 
6.4 Consider for the reimbursement or waving of the wastewater treatment fee for 

the sources of wastewater that have wastewater treatment plants, which can be proved that the 
effluent meet the effluent standard.

6.5 Consider for the collection of the service fee or the other fee that related to the 
wastewater treatment system such as water discharge fee or the fee for connecting of 
wastewater to treatment system.

7. In case of the local authority that has the charged rate and collected of the 
wastewater treatment fee, the local authority should consider for further implementation or 
should reconsider for the suitable proposed outlines.

Moreover, the Ministry of Natural Resource and Environment will be the main 
responsible organization for the consideration and cooperation with the related organization 
regarding law, regulation, and practice outlines according to the polluter pay principle. The 
Ministry of Natural Resource and Environment will assign the government authority or 
private sector that has the authority to conduct the implementation plan to solve problems in 
case of the local authority can not operate or can not take responsibility for the effective 
operation of the wastewater treatment plant. Law and regulation that will be considered would 
be the National Environmental law, 2535 B.E., the Wastewater Management Authority law 
and regulation, the distribution of authority to the local government law and regulation, 2542 
B.E. Other laws that give authorize to the organization relating to the management such as 
water supply, electrical supply.
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5. Suggestion

1. Management of wastewater should be opened to the public society and people in 
the local community should be involved and make decision to make the public participation 
and reduce the problems that will emerge.

2. The budget management of the local authority through the action plan of the 
distribution of authority to the local government should clearly consider the responsibility and 
budget of the local government that has to manage for the environment and wastewater.

3. Bring the polluter pay principle and put the wastewater treatment fee collection to 
the action. The wastewater treatment fee may collect plus the water supply fee, which law and 
regulation should be indicated. Organization such as the water supply section and wastewater 
treatment section should be reorganized to be the new one organization. These will give the 
effective management.

4. Local government, who do not want to operate and maintenance of the wastewater 
treatment system, can privatize these responsibility to private sector or consulting company or 
the Wastewater Management Authority.

5. Building capacity and develop the local government personal to manage and 
maintenance of the wastewater treatment system.

6. Expected outcome

1. Community and people have an increase in the water quality and environmental 
quality, and accordingly the increase in the quality of life.

2. People have knowledge, understanding and receiving information regarding the 
wastewater management and pollution form wastewater. Further, people have the change to 
participate and involve in the decision making regarding wastewater treatment.

3. Community and people have the effective and capable local authority to the 
effective environmental management.
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Annex 19: Total number of WMA employees 2004-2010 
The number of WMA’s technical personnel 2004-2010
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Annex 19: Total number of WMA employees 2004-2010 
The Number of WMA’s technical personnel 2004-2010 

Year 2004 2005 2006 2007 2008 2009 2010 
Total number of WMA employees 

Total No. of WMA’s 

employees 
88 92 104 108 118 128 138 

Number of WMA’s technical personnel 
No. of staff of 

Engineering Dept. 
2 4 4 5 6 7 8 

No. of staff of Wastewater 

Management Dept. 
7 12 8 7 9 10 11 

No. of staff Statistical Data 

Development Div. 
0 3 5 5 6 7 8 

Source: 1) Mid-term evaluation study report 

             2) Interview survey to WMA 
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Annex 20: List of Requests  
from Local Authorities to WMA
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Content of Request Municipality Year Detail

For existing STPs Had Yai , Songkhla 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

 Rehabilitation, Mab Ta Put, Rayong Survey System, Estimate the problem, and Operation system

 O/M  and consuiting Pakert , Non thaburi 2004 Request to speed up the Construction 

 (33 municipalities) Nakorn Rachasima 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Burirum 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Koi Sa Mui, Surat Thanee 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Ao Nang, Kra Bi 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Kanjana Buri 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Chai Nat 2003 Prepare Plan of Manangement and Rehabilitation,  Request for Operation 

Tak 2002 Joint Management, Rehabilitation and O&M of STP : 4 Years

Pakchong , Ratcha Sima 2006 Joint Management, Rehabilitation and O&M of STP : 4 Years

Cha Am, Petcha Buri 2002 Study and Prepare plan of Rehabilitation

Lam Pang Survey system, Estimate the problem, and operation system

Leam Chabang, Rayong Survey system, Estimate the problem, and operation system

Pra In Tharacha, Ayuddhaya Study and Prepare plan of Rehabilitation

Pra Nakon Sri Ayuddhaya 2002 Study and Prepare plan of Rehabilitation

Patong, Phuhet 2002 Study and Prepare plan of Rehabilitation / constrnetedsult the constructed wetland

Ka Ron, Phuket 2002 Study and Prepare plan of Rehabilitation

Pattaya, Chon Buri 2001 Rehabilitation, management 

Ban Pong, Ratcha Buri 2003 Prepare Plan of manangement and rehabilitation,  Request for operation 

Hua Hin, Prachuap Kiri Kan 2001 Joint Management, Rehabilitation and O&M of STP : 4 Years

Ban Mee, Lop Buri 2001 Joint Management, Rehabilitation and O&M of STP : 4 Years

Chaiyapum 2002 Study and Prepare plan of Rehabilitation

Bua Yai, Nakon Ratcha Srima 2002 Study and Prepare plan of Rehabilitation

Prachuap Kiri Kan 2002 Joint Management, Rehabilitation and O&M of STP : 4 Years

Chan Thaburi 2002 Refuse to join / in 2007 Request by phone for help for Rehabilitation and O&M of 

STP

Khon Khan Study and Prepare plan of Rehabilitation

Luang Suen, Chum Porn 2007 Expert in wastwater management to be consultant in planning wastewater 

treatment system

Chon Buri Study and Prepare plan of Rehabilitation

U Thong, Suphan Buri Study and Prepare plan of Rehabilitation

Suphan Buri 2002 Study and Prepare plan of Rehabilitation

Chaing Rai Study and Prepare plan of Rehabilitation

Pi Jit 2002 Study and Prepare plan of Rehabilitation

For underconstructing STPs Rayong** 2002 Survey System, Estimate the problem, and Operation system

 Technical assistance Surat Thanee 2002 Study and Prepare Plan for Wastewater Management

 and suggestion Koi Lanta, Kra Bi Study and Prepare Plan for Wastewater Management

  on planing, FS and survey Phisanulok** Survey System, Estimate the problem, and Operation system

 by dispatching WMA staff Phuket Study and Prepare plan of Rehabilitation

 (12 municipalities) Pattanee to support expert on wastewater treatment/to plan and manage STP to be 

efficiency

Rachaburi** Survey System, Estimate the problem, and Operation system

re) * don't finish construction Sra Buri* Survey System, Estimate the problem, and Operation system

     ** don't accept STP from PWD Plu Taew Village, Ta Kao Pa WMA(DANIDA Budget) constructed the STP (Constructed Wetland)

Nam Kam, Ta Kao Pa Constructed the Onsite Treatment System

Chum Porn* Feb-07 Survey System, Estimate the problem, and Operation system

Luang Suen, Chum Porn Feb-07 to support expert on wastewater treatment/to plan and manage STP to be 

efficiency

Annex 20: List of Requests from Local Authorities to WMA
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Annex 21: Seminar Report No.1 

 “Trend for Supporting Local Administrations in Community Wastewater Management 
of Wastewater Management Authority” 

Management Solutions International Co., Ltd. 
Asdecon Corporation Co., Ltd. 

June 2007 
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Seminar
On Topic of “The guidance in supporting Local Administration about domestic 

wastewater management of Wastewater Management Authority” 

1. Principle and Reason 

The growth and expansion of communities is continuously so the quantity of 
wastewater is increase especially big city area.  The quantity of wastewater might be 
effect to environment, water quality, and quality of life of citizen in community. 
Government and related organization both central and local are implementing about 
domestic wastewater management. From the past, total project of construction 
domestic wastewater treatment system is 87 projects, total cost is 68,295 million baht 
by dividing into project of local administration and outside Bangkok 79 projects with 
the cost of investment is 25,524 Million Baht.  
 Moreover, the operation of wastewater treatment system in several areas faces 
with the problems such as budget, readiness of staffs, management, and etc. Some 
wastewater treatment system are not operate, get damage, and lose the cost of 
investment so the investment of construction, rehabilitation, and management of 
wastewater treatment system in order to operate efficiency and sustainable, the 
cooperation of local administration and the support of related organization both 
government and private are necessary include capacity development of local 
organization to have enough capacity.
  The guideline of good operation and success in domestic wastewater 
management in other countries such as Unite State of America, Japan, and Korea, the 
related organization of government must support local administration in management 
of domestic wastewater treatment system in various fields such as finance, staffs and 
technical, collecting environment fee, Law and regulation, and etc. At present, 
Wastewater Management Authority (WMA) is the one of government organization 
has the role with other main related organization such as Ministry of Natural 
Resources and Environment, Office of the Natural Resources and Environmental 
Policy and Planning, Pollution Control Department, and etc. In order to support local 
administration and development and rehabilitation efficiency of wastewater treatment 
system to reach the highest effectiveness and government need to operate wastewater 
treatment system with the purpose of construction, these projects necessary to use the 
investment and rehabilitation cost and has appropriate management method.  
 Wastewater Management Authority Board Member has meeting session 
3/2007 on 19 March 2007 and agree about the development method of  Wastewater 
Management Authority by agreeing to implementation, rehabilitation of domestic 
wastewater treatment system, and support local administration in management of 
domestic wastewater treatment system by cooperating with related organization both 
Ministry level (Ministry of Natural Resources and Environment and Ministry of 
Interior) and Operation Level (Wastewater Management Authority and Department of 
Local Administration) 
 The purpose of this seminar is to explain and make clarify in this matter and 
create the cooperation and define the method of operation in domestic wastewater 
management between Local Administration and Wastewater Management authority. 
This is one of strategy of operation to support the success and sustain operation.  

2. Objectives  
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2.1 To create understanding to Local Administration in wastewater operation of 
Wastewater Management Authority 

2.2   To find out the appropriate method in operating wastewater management 
between Wastewater Management Authority and Local Administration.  

3. Target Group  
1. Representative from Local Administration 75 places        1 Person/Place 

2. Committee of Wastewater Management Authority        12 Persons  

3. Representative from Department of Local Administration        4 Persons 

4. Representative from Bureau of Budget                                 2 Persons  

5. Representative from State Enterprise Policy Office                   2 Persons 

6. Representative from Office of the Natural Resources and Environmental Policy and 
Planning               2 Persons  

7. Representative from Pollution Control Department          2 Persons  

8. Representative from Department of Environmental                   2 Persons 
Quality Promotion  

9. Representative from Regional Environmental Office 16 places 16 Persons  

10. Representative from Office of Natural resources                     44 Persons
 and Environment Provincial     

11. Wastewater Management Authority Staffs           40 Persons  

       Total            201 Persons  

4. Implementation Method  

Implement in presentation, sharing ideas and experience, and panel discussion and divide 
into 2 parts which are 
 4.1 Presentation and sharing ideas in sustainable domestic wastewater management 
by cooperating with Local Administration and Wastewater Management Authority  

 4.2 Transforming Experience and Panel Discussion in several issues that related 
with the ideas and method in morning session in order to find out the appropriate method in 
cooperation between Local Administration and Wastewater Management Authority.  

5. Time of Implementation  

Thursday 7 June 2007, 8.15 – 16.30 (Agenda Attached)

6. Place

Miracle Grand Hotel
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7. Organizer 

Business Development Section, Wastewater Management Authority  

8.  Expect Output 

8.1 To promote organization and increase level of understanding about organization role of 
Wastewater Management Authority to Local Administration  

8.2 Acknowledgement about the attitude of Local Administration to Wastewater 
Management Authority  

8.3 Acknowledgement about total of Local Administration that supports the operation of 
Wastewater Management Authority and could attend in the beginning.
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AGENDA
The guidance in supporting Local Administration about domestic wastewater 

management of Wastewater Management Authority  
Thursday 7 June 2007 

Magic 2, 2nd Floor, Miracle Grand Hotel, Bangkok 

08.15 – 09.00    Registration  

09.00 – 09.10   Welcome Speech  
    By Mr. Reab Naradisorn  
    Chairman of Wastewater Management Authority  

09.10 – 09.20   Reporting Speech  
    By Mr. Akanit Ampawasiri  

Acting Director General Wastewater Management Authority   

09.20 – 09.50   Opening Speech and Special Speech  
    By Mr. Pitipong Pungboon Na Ayutdaya 

Permanent Secretary Ministry of Natural Resources and    
Environment   

09.50 – 10.35 Presentation in topic of “Wastewater Management of  Local 
Administration in Thailand” 

 By Mr. Somporn Chaibangyang  
 Director General – The department of Local Administration  

10.35 – 10.50 Coffee Break  

10.50 – 12.00 Panel Discussion on “Guideline for operating between Local 
Administration and Wastewater Management Authority in 
improvement and management of wastewater” 

 By 1. Mr. Chatri Chuyprasith  
           Deputy Permanent Secretary Ministry of Natural 

resources and Environment
       2. Ms. Jiraporn Meeleesawad 
  Representative from Bureau of the budget, committee 

of Wastewater Management Authority  
       3. Mr. Akanit Ampawasiri  
  Acting Director Wastewater Management Authority  
 Moderator By  
 Mr. Kitti Singhapat  

12.00 – 13.00 Lunch  
13.00 – 14.00 Panel Discussion on “The experience in wastewater 

management between Local Administration and Wastewater 
Management Authority” 

 By Mr. Komut Teekatananont 
       Mayor of Sakonnakorn Municipality  
                                                      Ms. Rattana Lertwichakul
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       Vice Mayor of Hua Kwang Municipality, Mahasarakham  
        Mr. Nartpong Wicheanchuy  
                                                       Mayor of Baan Tai Local Administration  
 Moderator By  
 Mr. Sarawut Srisakul  
 Director of Director Office Wastewater Management Authority  

14.00 – 14.30 Presentation on “Japan Sewage Works Agency and wastewater 
management in Thailand” 

 By Mr. TAKAHASHI Haruki  
 Chief Advisor The Project of The improvement of Sewage 

Treatment Plant Management in Thailand 

14.30 – 16.00 Panel Discussion on Exchange the ideas in any issues that 
related with Policy and Guideline for managing domestic 
wastewater such as 

The budget in investment ** 

Wastewater Treatment Fee 

Law in wastewater treatment management 

Possibility in collecting Environment Tax by Local 
Administration  

(Coffee Break in Seminar Room) 

16.00 – 16.10   Seminar Conclusion  
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Seminar Summary Report No. 1 
on

“The Guidance in Supporting Local Administrations on Domestic Wastewater 
Management of Wastewater Management Authority” 

1. Principle and Reason 

  Wastewater Management Authority (WMA) Board Member has a meeting session 

3/2007 on 19 March 2007 and agreed about the development method of WMA by agreeing to 

implementation, rehabilitation of domestic wastewater treatment system, and support local 

administration in management of domestic wastewater treatment system by cooperating with 

related organization both Ministry level (MNRE and Ministry of Interior) and operation level 

(WMA and DOLA). Therefore, WMA has intention to organize a seminar in order to make 

understanding with local administrations in WMA’s work and finding suitable solution for 

cooperation in wastewater management for WMA and local administration. 

 The consultant and WMA organized a seminar no. 1 on 7 June 2007 at Magic 2 Room, 

Miracle Grand Hotel, Bangkok, for this matter. 

2. Objectives 
 2.1 To survey opinions of all related agencies and local administrations to WMA’s 

work including domestic wastewater management in whole picture. 

 2.2 To bring opinions to reflect in formulation of detail reform plan. 

3. Participants and Topics 
3.1 Participants 
 Participants come from all concerned agencies with wastewater management in 

central government, local agencies and private, totally 215 persons. It can be summarized as 

follows; 

 1) Representative from government agencies     215 persons 

  - central government       59 persons 

  - provincial administration      46 persons 

  - local administration       80 persons 

 2) Representative from private and other     30 persons 

 Annex A is shown name list of all participants. 

3.2 Topics 
 The seminar is divided into 2 parts as follows; 

 Part 1 is lecture and present idea of MNRE, Budget Bureau and DOPA. The topics 

are as follows; 

Wastewater Management of Local Administration in Thailand 

Trend of Cooperation between Local Administration and WMA for rehabilitate 

and wastewater management 
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Part 2 is experience transfer in wastewater management and operation both in 

Thailand and foreign countries including exchanging of opinions in various topics which 

related to community wastewater management. The topics are as follows; 

Experience in cooperation of wastewater management between local 

administration and WMA in Sakhon Nakhon municipality in Sakhon Nakhon 

province, Hua Kwang municipality in Maha Sarakham province and Ban Tai TAO 

in Surat Thani province 

Japan Sewage Works Agency and wastewater management in Japan 

Panel discussion regarding policy and operation guidance for domestic wastewater 

such as 

- Budget supporting from central government for investment in construction of 

wastewater management and operation 

- Opportunity in central wastewater treatment for local administration more than 

1 place 

- Sewage treatment charge collection 

- Law measurement to support wastewater treatment of local administration 

- Supporting from central government that local administration needs for 

efficiency, effectively and sustainable of wastewater treatment management 

- Appropriateness of local environmental tax collection 

Detail is shown in seminar’s schedule of Annex B. 

4. Summary of Important Topics from Seminar 
4.1 Opinion of related agencies to WMA 
4.1.1 Opinion of MNRE to WMA 

Guidance of operation and assistance to local administration of WMA is not clear. 

WMA has to develop, modify its task and organization structure in order to 

response to the needs of local administration efficiency and effectively. 

WMA should have capacity building especially in field of technique including 

project analysis, design, construction, research, etc. in order to fully assist local 

administration. 

MNRE pleased to fully support to WMA if WMA has a clear in policy and work 

plan.

Funding source for wastewater management come from 3 source as follows; 

- Central government budget through Ministry of Interior. However, this budget 

requires advanced plan for at least 1 year. Therefore, this budget is not suitable 

with wastewater problem which is critical now. 

- Source from Environmental Fund about 4,000 million Baht which is suitable 

for solving environmental problem in urgent case. However, using this fund 

requires many processes, difficult and high cost. MNRE would like to get 

opinion from local administration in order to improve the regulation of 

Environmental Fund for more appropriateness. 

- Income of local administration for sewage treatment charge but it is unpopular 

among local administration. 
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MNRE pleased to support WMA for sewage treatment collection. MNRE may 

issue Ministry Act in order to pave the way for local administration to collect the 

charge.

The problem occurred to large scale wastewater treatment is mostly collection 

pipe system. This makes MNRE changing idea to construct of smaller scale of 

wastewater treatment including treatment at wastewater generation point. MNRE 

thinks that WMA at present is suitable for improvement of existing wastewater 

treatment including medium scale of wastewater treatment like cluster. 

MNRE pleased to support local administration in various fields such as duty, law 

concerned, etc. in order to achieve more efficiency and effectively of wastewater 

management. 

WMA should conduct capacity building for local administration in order to 

strengthen local administration to fulfill its duty in accordance with 

Decentralization Act Year 1999. WMA should do in the 5 following fields. 

- Giving knowledge and understanding for wastewater management to local 

administration 

- WMA should participate in wastewater treatment operation in control area for 

10 places by cooperating with local administration for analysis and 

construction of wastewater treatment system 

- WMA should increase its capacity especially in field of design, construction in 

order to assist local administration 

- At present, wastewater treatment system has run much lower than its capacity 

(40%), therefore, WMA should assist local administration to rehabilitate and 

manage the wastewater treatment system 

- WMA should concentrate to wastewater treatment for cluster or on-site 

treatment including specific wastewater treatment 

4.1.2 Opinions of DOLA to WMA 
Due to limited budget, investment for wastewater treatment should have work 

plan and clear target. Prioritize of the project must be suited with water pollution 

problems and investment plan on domestic wastewater 

WMA could not run wastewater treatment alone. WMA should be the 

organization to take care the system in whole picture. 

DOLA pleased to promote cooperation between WMA and local administration. 

WMA should participate in construction plan and operation plan of wastewater 

treatment system of local administration 

WMA should do the work aggressive by preparing plan and awareness of people 

in wastewater treatment  

4.1.3 Opinion of Budget Bureau to WMA 
Budget Bureau pleased to support WMA in field of budget. In year 2008, the 

Budget Bureau has allocated budget to WMA  to operate the system for 18 places 

(increase from 12 places at present) 
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If WMA has a clear work plan, the Budget Bureau pleased to support. 

However, as state enterprise, WMA should get income at most. 

4.2 Opinion of Participants 
4.2.1 Support of central government to project of wastewater treatment and operation 

Proportion of investment between central government and local administration is 

highly depended on necessity of each area. However, it should be the proportion 

that local administration can stand on. 

Borrowing money from Environmental Fund is difficult and high cost. MNRE 

should reduce regulations and interest including possibility to give grant to local 

administration 

Project analysis of local administration is still lower than standard. It makes 

Environmental Fund and central agencies (MNRE, Ministry of Interior and The 

Budget Bureau) do not believe the possibility of the project. Therefore, they do 

not allocate the budget. 

Changing type of budget from general support to specific support makes local 

administration facing difficulties in operation 

4.2.2 Opportunity of Cluster Wastewater Treatment for local administration more than 
1 place 

Cluster Wastewater Treatment is depended on each local administration. If local 

administration operate by itself, the cluster system will be more difficult. 

4.2.3 Sewage Treatment Charge Collection 
Some local administration thinks it should be collected together with water supply 

but it may difficult to do and need strong cooperation from Provincial Water 

Authority. Even in Bangkok Metropolitan, there is no wastewater treatment 

collection 

In case that wastewater treatment system constructed by Public Works 

Department, it could not collect the sewage treatment charge because according to 

Article 88 allows to collect fee only if the project cost  come from Environmental 

Fund.

MNRE should consider to issue Ministry Act for sewage treatment charge 

collection in order to pave the way for local administration to collect the fee 

Campaign for people to aware and willing to pay is necessary. 

4.2.4 Law Measurement to support Wastewater Treatment of Local Administration 
National Environmental Quality Promotion Act allows local administration that 

use budget or Environmental fund to set rate and collect sewage treatment charge. 

However, in case that Public Works Department constructed the system, it is not 

clear that the sewage treatment charge could be collect or not. 
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4.2.5 Support of Central Government that Local Administration needs for management 
of wastewater treatment efficiency and effectively 

WMA has to study and analysis that the project which WMA participate for 5 

years, after that local administration can run by itself or not 

Many local administrations need WMA for analysis of the wastewater treatment 

project due to can not do by themselves. Analysis of the project is also to consider 

the intention of local administration to have wastewater treatment system. 

Central government is still lack of clear policy for wastewater management due to 

many agencies concerned and each agency go into difference way. It should be 

propose to national agenda or have only one agency to responsible for. 

Budget on wastewater management should be continued. 

4.2.6 Others 
If local administrations do the system by itself, the cost will be cheaper than 

WMA. WMA will get benefit in case of compiling many contracts together. 

How WMA has clear policy for local administration to participate in setting up it 

requirement and wastewater management operation 

5. Summary of Questionnaire 
 Summary of Questionnaire to survey opinion of participants on topic of domestic 

wastewater management in Thailand has 65 replies. The detail is shown in Annex C. 

6. Results of Panel Discussion that WMA could proceed further 
 The consultant has summarized the results of seminar for WMA to proceed further as 

follows; 

Issues from Seminar Problem The thing that WMA should do 

1. Guidance of Operation 

and Assistance to local 

administration of WMA is 

not clear 

1. Due to WMA is state 

enterprise, therefore, WMA has 

to consider the profit at most 

1. WMA’s business is service for 

social. It’s difficult to get profit. 

For example, Provincial Water 

Authority (PWA) is a state 

enterprise. It has to get some 

funding support from the central 

government. Therefore, the 

business of WMA has to do for 

social service. 

2. WMA has to push all concerned 

agencies to acknowledge that 

WMA could not think only profit 

because the service is served 

social. The thing that WMA can do 

only to find the most income in 

order to reduce the burden of 

central government budget. 
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3. WMA may have to reorganize 

its structure such as to be public 

organization for clearer task of 

WMA.

 2. Task and structure of WMA 

may not suitable and may not 

response to the need of local 

administration 

1. Propose the structure of new 

organization that response to the 

need of local administration and all 

concerned agencies 

2. Analysis and design of the new 

guidance which concentrate for 

technical support to local 

administration for operating of 

domestic wastewater management. 

It should have a opinion survey and 

seminar to obtain all idea of related 

agencies.

2. WMA should have 

capacity building especially 

in field of technique 

including project analysis, 

design, construction, 

research, etc. for fully assist 

to local administration 

1. Most of outsider agencies are 

still lack of confidence to 

WMA

2. WMA is still lack of expert 

in field of project analysis, 

wastewater treatment system 

design and wastewater 

treatment 

3. When they talk about 

wastewater management they 

don’t think about WMA. 

1. WMA has to change 

organization structure and recruit 

more staff especially in field of 

engineering and science 

2. WMA must have training for its 

staff in field of technique and 

wastewater treatment method 

3. WMA should have research 

project to develop technology of 

domestic wastewater treatment that 

suitable for Thailand and local 

communities. 

4. WMA has to upgrade itself to be 

the main national agency in field of 

domestic wastewater management 

3. WMA has to do capacity 

building for local 

administration in order to 

achieve assigned tasks of 

Decentralization Act Year 

1999

1. Main tasks of local 

administration is not 

wastewater management. 

Therefore, many local 

administration especially the 

small one is lack of human 

resources and capacity for 

wastewater management 

1. WMA has to adjust itself to have 

more capability especially in field 

of technique and wastewater 

management in order to transfer 

technology to local administration 

2. WMA should develop itself to 

be strategic partner of local 

administration. This will be 

guarantee for local administration 

that WMA will not compete with 

local administration for wastewater 

management
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4. Due to limited budget, 

investment for 

wastewater treatment 

should have work plan 

and clear target. 

Prioritize of the project 

must be suited with water 

pollution problems and 

investment plan on 

domestic wastewater 

1. Central government budget 

to local administration for 

wastewater management is 

limited. Therefore, it must have 

good criteria for budget 

allocation in order to use it at 

the most efficiency. 

1. In project planning of WMA and 

local administration, it should be 

considered pollution problems of 

water source and investment plan 

of PCD for domestic wastewater 

management

5. MNRE has changed idea 

to construct smaller scale of 

wastewater treatment 

system including treatment 

at wastewater generation 

source

1. Main problem of large scale 

wastewater treatment system is 

collection pipe system. The 

expense for installation of 

collection pipe system is much 

higher than construction of 

wastewater treatment system 

1. In the near future, the central 

wastewater treatment system in 

large scale like Klong Dan will be 

quite difficult to happen. WMA 

should consider medium size of 

wastewater treatment system 

2. Cluster idea for local 

administrations which have close 

border may possible but it must 

operate by WMA 

3. Task to rehabilitate existing 

wastewater treatment system must 

be continued  

6. Assistance to local 

administration to operate 

the wastewater treatment 

system for 5 years, after 

that whether local 

administration can operate 

by itself or not 

1. There is no study to analyze 

that what should be done for 

local administration to stand on 

by itself in term of finance. 

Because model of WMA uses 

for local administration is for 

20 years. If the time is reduced 

to 5 years, the opportunity of 

local administration to stand on 

in term of financial may be very 

low

1. WMA has to study and analyze 

the project that WMA assist for 5 

years, after that what local 

administration can do by itself. 

2. The possible case is local 

administration could not stand on 

by itself. WMA should provide 

plan for local administration and 

coordinate with related agencies 

for getting financial support for 

local administration after 5 years. 

7. Local administration 

thinks that expenses for 

running wastewater 

treatment by itself are 

cheaper than WMA. 

Therefore, local 

administration would like 

to operate by itself, not 

contract to WMA. 

1. Labor fee of local 

administration is cheaper than 

WMA. Therefore, WMA must 

show the benefit that local 

administration could receive if 

WMA participate in wastewater 

treatment system. 

1. WMA will get advantage when 

compiling many contracts of local 

administrations. WMA could 

negotiate with contractor. It can be 

reduced the cost due to economies 

of scales. 
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8. How WMA has clear 

guidance for participation 

of local administration in 

term of requirement and 

wastewater management for 

new project 

1. Local administration is not 

participated in process of 

establishment of wastewater 

treatment system in the area 

1. Giving change to local 

administration to participate in all 

process from survey, design, 

construction until operation 

2. WMA should work with people 

and volunteer for awareness and 

necessity of wastewater treatment 

system 

9. Proportion of investment 

between central 

government and local 

administration 

1. Construction and operation 

of wastewater treatment system 

require high investment. With 

limited budget of local 

administration, they could not 

bear on this cost alone. The 

central government has to assist 

in term of finance.  

1. Coordinate with related agencies 

to have seminar for setting 

proportion of investment between 

central government and local 

administration 

10. In case of wastewater 

treatment system 

constructed by Public 

Works Department, how to 

collect the sewage 

treatment charge because 

the article 88 allows only 

collect the charge in case of 

use financial from 

Environmental Fund 

1. Article 88 mentioned that 

wastewater treatment system 

that constructed from budget 

and Environmental Fund can 

collect sewage treatment 

charge. But in case doesn’t use 

Environmental Fund, many 

local administrations think that 

could not get the charge. 

1. Pushing up to modify Article 88 

in order to collect the sewage 

treatment charge in all case. 

2. Issuing Ministry Act for local 

administration can collect sewage 

treatment charge 

11. Central government is 

still lacking of clear policy 

for wastewater management 

due to there are many 

agencies to responsible for 

wastewater management. 

Therefore, it should put 

wastewater topic to be 

national topic and it should 

have only one organization 

to take care. 

1. There is no main agency for 

wastewater management 

1. Trying to have only one main 

agency and it should be WMA for 

wastewater management. 
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ANNEX C  Summary of Questionnaire from Seminar’s Participants 
National Community’s Waste Water Treatment Management 

Thursday 7 June 2007 

Part 1: Replier is divided into 2 groups as follows; 
1. Representatives from municipalities, there are 33 repliers. 
2. Representatives from Regional Office of Natural Resources and Environment and 

Provincial Office of Natural Resources and Environment including other agencies, 
there are 32 repliers. 

Part 2: Opinion to environmental tax and central waste water treatment development of 
Thailand
2.1 Acknowledgement about idea of Ministry of Finance for environmental tax collection 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Knew and well understand 3 4 7 11 
2. Heard but it’s not clear 26 26 52 81 
3. Never heard 3 2 5 8 
Total 32 32 64 100 

 Most of 2 groups have already known about idea of Ministry of Finance to collect 
environmental tax but is not clear (81%). This due to the actual situation because the 
environmental tax is under study, therefore, it has not clear yet. 

2.2 Agreement with idea of Ministry of Finance for environmental tax collection 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Agree 31 30 61 94 
2. Do now agree 2 1 3 5 
3. No idea - 1 1 1 
Total 33 32 65 100 

 Most of 2 groups agree with idea of Ministry of Finance to collect environmental tax 
up to 94%. The persons who agree with this idea have given idea and suggestions as follows; 

The environmental management has to use a lot of money, therefore, collection of 
environmental tax for solving problem and expand management system for waste water, 
solid waste and others can be covered whole country. 
Population is the main factor to destroy environment, therefore, it should be take 
responsible together in accordance with PPP. Furthermore, giving knowledge and 
creating environmental awareness to people should be done. 
Issuing a law has to be considered for enforcement and collection structure that must be 
justice and capability to pay of payer. 
It should be considered tax collection to a target group especially industry and 
commercial including service before the household, community or small enterprises. 
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Data dissemination should be widening and tax payer should be understand and accepted. 
Tax collection can be added to VAT. It should have trial period for 5 years before 
revision.
Sewage charge comes from tax and water supply charge, therefore, the suggest formula is  
sewage charge = tax + K (factor from water supply) 

For the disagree group, they gave reasons as follows; 
Waste water treatment by government is not good enough (Pakchong City Municipality) 
Waste water treatment is service to people as same as road. Furthermore, most of waste 
water doesn’t come from household (Laem Chabang Sub-district Municipality) 

For the person who doesn’t have any idea gives reason that they don’t know the data and 
structure of environmental tax collection. 

2.3 Possibility for environmental tax added with sewage charge of WMA 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Possible 25 22 47 72 
2. Not sure 7 9 16 25 
3. Impossible 1 1 2 3 
Total 33 32 65 100 

Most of 2 groups has opinion that there is possibility for environmental tax to be 
collected for sewage charge 72%. However, there are repliers about 25% are not sure on this 
matter. The persons who think it is possible have the following comments; 

Public relations through mass media should be done often and continuously in order to 
make everybody understand and agree to cooperate. 
Tax collection should be issued by law. 
It should be entrusted the central government agencies to be responsible on this matter 
such as WMA, PCD and ONEP. 
Tax and service should be collected and done by local administrations. 
It should be started from large community such as town municipality, city municipality in 
order to be pilot before down to sub-district level.

The persons who are not sure on this matter give reason regarding local political vote 
and think that local administrations are not well understand. 

2.4 Agreement with Central Waste Water Treatment 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Agree 30 23 53 83 
2. Do not agree 3 7 10 16 
3. No idea - 1 1 1 
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Total 33 31 64 100 

 Most of representatives from 2 groups agree with central waste water treatment 83%. 
However, there is disagree group up to 16%. The persons who agree with central waste water 
treatment have the following instructions as follows; 

Suitable is depended on density of community for amount of waste water and limited 
conditions of each area 
Central waste water treatment is easily to control, operate and high capability. However, 
it also should have separated waste water treatment due to each community has different 
geography and physical. 
Central waste water treatment is not suitable with large community or far from each other 
or scattering communities. 
Urban community is very high density of household. Therefore, the area should be 
divided into cluster which not too big. It should not be concentrated only mega project but 
mid-size system should be introduced and scattered to whole area. 
Central waste water treatment can control waste water treatment is better in large city 
which waste water mostly drain to river or canal. 
It’s better to use simple waste water treatment system that not required heavy equipment 
such as pond. 
Central waste water treatment can operate in case city structure is suitable in term of 
justice and fairness. 

The persons who disagreed have the following reasons: 
It may not be settle for the dividing of responsibility. 
Management is difficulty, high cost and need large area. 
Waste water in rural area is not much dirty, therefore, it should be done by on-site method. 
At present, more than 60% of central waste water treatments were failed. Therefore, it 
should be changed to small system which concentrates to quality. Furthermore, it should 
be encouraged to enterprises that have their own waste water treatment system and 
monthly water quality analysis for tax reduction. 

For the persons who don’t have idea said it’s depended on suitable of each area. 
Therefore, it’s no answer. 

2.5 Complaints from people related to waste water 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. No complaints 4 1 5 8 
2. Some complaints 27 19 46 73 
3. Many complaints 2 10 12 19 
Total 33 30 63 100 

It found that most of area of local administrations that have waste water treatment 
system are still facing complaints from people up to 91%. Among these amount, 19% are 
many complaints and 73% are some complaints. 
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2.6 Level of Local Administrations that ready to construct central waste water treatment 
system 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Provincial Administration 
Office (PAO) 

11 15 26 32 

2. Municipality 27 27 54 67 
3. Tambol Administration 
Office (TAO) 

1 - 1 1 

Total 39 42 81 100 
Remark: This question can reply more than 1 answer. 

 It found that local administration in municipality level is ready to construct central 
waste water treatment system 67% while PAO is 32%. 

2.7 Readiness of Local Administration for construction of Central Waste Water Treatment 
System 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Ready 27 12 39 63 
2. Not sure 4 14 18 29 
3. Not ready 1 4 5 8 
Total 32 30 62 100 

 It found that 63% of replies think that their area are ready to construct central waste 
water treatment system. 

2.8 Which agency should initiate for construction of central waste water treatment system 

Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Local administration 17 15 32 48 
2. Central government agency 5 8 13 20 
3. WMA 11 10 21 32 
Total 33 33 66 100 

 It found that 48% of replies think that local administration should initiate. The next 
agency is WMA. 

2.9 Expectation to have organization or agency to assist in field of technique, operation and 
maintenance 
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Amount No. of 
Municipality’s
Representative

No. of 
Representative of 
Regional Office 

and others 

Total Percentage 
(%)

1. Expect 27 28 55 87 
2. Do not expect 4 4 8 13 
Total 31 32 63 100 

 It found that 87% of replies expects to have organization or agency to assist.

 Representatives from local administrations expect to have agency to support in the 
following fields; 

Agency Supporting for 
Ministry of Interior Budget 
Dept. of Provincial Administration Budget/construction, expansion, 

improvement/human resources management 
Dept. of Public Works Operation and maintenance 
PAO or Province Budget 
Budget Bureau Budget 
MNRE Technique 
ONEP Construction, expansion and system 

improvement 
WMA Technique/operation & maintenance/sewage fee 

collection/public relations/training/meeting 
Provincial office and Regional office 
of Natural Resources and 
Environment 

Technique

PCD Policy and standard/budget/operation and 
maintenance/law/regulation/feasibility study 

DEQP Awareness/Public relations 
Educational Institute (University Knowledge and experience 
Government Law and regulation 

 Representatives from MNRE and others expect to have agency to support in the 
following fields; 

Agency Supporting for 
WMA Technique/study design/construction 

supervision/operation and 
maintenance/budget/training for local 
administration in field of waste water treatment 
system/national policy of waste water treatment 

PCD Technique/waste water treatment 
method/national policy of waste water treatment

ONEP Formulate environmental plan and fund source 
Provincial office and Regional office 
of Natural Resources and Environment

Coordination with central government 
agencies/advisor 

Environmental Fund Loan support and grant to local administration 
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PAO or Province Operation 
Educational Institute (University Technique/Lab 
Private Company Technique/investment 

 13% doesn’t expect with the reasons such as from his experience of coordination for 
support it found that very difficult and have conditions. 

Part 3: Present Situation of Waste Water Treatment from Opinions of Representative 
of Local Administrations 

3.1 Type of investment and management of waste water treatment system of local 
administration 

Type of Investment and Management of Waste Water Treatment Amount of Reply 
1. Local administration invest and operate by itself 12 
2. Local administration invest and hire private to operate 6 
3. Local administration contracted with private for investment and 
operate in time period 

-

4. Operate with WMA 6 
5. Other 7 
Total 31 

3.2 Budget Source for operation and maintenance 

Type of Investment and Management of Waste Water Treatment Amount of Reply 
1. Budget from central government 17 
2. Budget from local  31 
3. Collect from people 7 
4. Budget from WMA 6 
5. Other 3 
Total 64 

Remark: This question can be replied more than 1 answer. 

3.3 Opinion to budget source for management of waste water treatment system 

Type of Investment and Management of Waste Water Treatment Amount of Reply 
1. Budget from central government 15 
2. Budget from local administration 18 
3. Collect from people 15 
4. Other 4 
Total 52 

Remark: This question can be replied more than 1 answer. 
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3.4 Operation and water quality after treatment 

Operation Number (case) Water Quality Number (case) 
1. Operate normally 24 1. Meet standard 23 
2. Some operation and 
some stop 

5 2. Sometimes standard 
sometimes not 

7

3. Stop operation 1 3. Not standard 1 
Total 30 Total 31 

3.5 Necessity/Assistance Requirement in term of technique and Assistance in Operation and 
Maintenance

Necessity/Requirement Technical 
Assistance

Percent
(%)

Assistance in 
Operation and 
Maintenance

Percent
(%)

1. Very necessary 9 31 17 56 
2. Necessary 20 63 11 34 
3. Not necessary 2 6 3 10 
Total 31 100 31 100 

 Local administration up to 94% needs technical assistance. Among these, 31% needs 
very much and 63% needs in medium level. At the same time, 90% needs assistance for 
operation and maintenance. In this amount, 56% needs very much and 34% needs in medium 
level.

3.6 Opinion to Human Resources of Local Administration to take care waste water treatment 

Number of Human Resources Amount (Case) Percent (%) 
1. Enough 12 40 
2. Not enough 18 60 
Total 30 100 

 Local administration about 60% thinks that number of human resources to take care 
waste water treatment is not enough. 

3.7 Necessity/Requirement in Training for waste water treatment 

Necessity/Requirement Amount (Case) Percent (%) 
1. Very necessary 19 63 
2. Necessary 11 37 
3. Not necessary - - 
Total 30 100 

 All local administration (100%) would like their staffs to be trained in field of waste 
water treatment. 63% thinks that it is quite necessary. 

3.8 Opinion to Principle 

Principle Amount (Case) Percent (%) 
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1. Polluter Pay Principle 15 48 
2. Who gets benefit from waste water treatment 
should be responsible for the charge 

2 7 

3. Agree with 2 above principles 14 45 
Total 31 100 

3.9 Sewage charge collection from people 

Collection Amount (Case) Percent (%) 
1. Full collection 4 13 
2. Collection in some 1 3 
3. No Collection 25 84 
Total 30 100 

 Most of local administration (84) does not collect sewage charge from people. There 
are only 4 places collect the charge (Pattaya city, Tha Rae Municipality, Nakhon Ratchasima 
Municipality and Hadyai Municipality) 

 The more details on this matter is in Table 3.10. 

3.10 Reasons that Local administration doesn’t collect sewage charge 

Reason Amount (Case) Percent (%) 
1. No policy from executives of local administration 13 35 
2. Worry to people protest 7 22 
3. People could not pay 3 8 
4. Other 13 35 
Total 36 100 

Remark: This question can be replied more than 1 answer. 

Other reasons that local administration doesn’t collect sewage charge such as 

Service is not fully covered the responsible area and the waste water treatment system is 
not good enough. 
Lack of law on this matter 
Lack of human resources to do collection due to it needs a lot of human resources for 
survey, data base, collection, finance and accounting. 
People don’t understand clear benefit of waste water treatment. 
Sewage charge must be justice and collect according to capability to pay of payer with 
most convenience to pay and have a willing to pay. 
It could not be collected now due to Pollution Control Dept. has not announced in the law 
yet. If collection is done before it may make a problem. 
Idea of sewage charge is not well known in local administration and they are waiting 
more clear policy from central government 
Sewage charge collection is the duty of local administration. If there are good public 
relations to people it may be possible to collect the charge. 
They would like to see more clear policy, clear law and more fairness for waste water 
treatment system  

3.11 Additional Opinion 
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WMA should give instruction in term of technique, operation and maintenance to all local 
administration although the contract was expired or no contract. 
WMA should assist local administration in initial period until they have human resources 
for operation and maintenance by themselves. 
When the contract is expired, WMA should organize training for local administration in 
order to guarantee that they can operation the system individually. 
Training should be organized together with operation and specifies in specific field such 
as management, operation, water quality, etc.  
Human resources of local administration are still lacking of knowledge such as laboratory, 
sanitary engineering (in mechanical maintenance) 
WMA should be a service agency to serve local administration, giving knowledge and 
budget. It should not be contractor of local administration because nowadays local 
administration can do by itself. 
Data on budget should propose with good consideration for budget allocation. 
Sewage charge should be collected in low rate. Or it can be collected from factory, hotel, 
resort, restaurant in higher rate from household. 
Central government should understand problem and cooperate to solve a problem 
Small municipality has not enough budget. 
Waste water treatment system is good but lack of budget, human resources and 
management method 
It should have public relations to people to know that at present problem of water 
environment is increasing and has much negative impact to environment and human 
being.
Public hearing from people required supporting from executives to provide budget. 
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Annex 22: WMA’s 4 year Operational Plan
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Annex 23: Organization Chart of WMA
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Annex 24: Location of Wastewater Treatment System
in Thailand Total 95 places 
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Annex 24: Location of Wastewater Treatment System in Thailand 
 Total 95 places

* Information in English is attached following this page

Northeast
North

EastMiddle

South
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North Region

No. Location  Type  Capacity  
1.  Payao Municipality  SP  9,700 m3/D
2.  Cheangmai Municipality  AL 55,000 m3/D
3. Tak Municipality SP 5,400 m3/D
4. Pichit Municipality AL 12,000 m3/D
5.  Khampangphet Municipality  SP 13,500 m3/D
6. Salokbaht Municipality SP 500 m3/D
7. Nan Municipality SP 8,259 m3/D
8. Mae Sod, Tak Municipality SP 40,000 m3/D
9. Cheangrai Municipality  AL 27,200 m3/D
10. Lumpon Municipality AS 10,000 m3/D
11. Sukhothaithani Municipality SP 8,400 m3/D
12.  Phitsanulok Municipality SP 15,000 m3/D
13. Lumpang Municipality SP 24,600 m3/D
14. Chumsang Municipality SP 1,650 m3/D
15.  Uthaithani Municipality SP 9,790 m3/D

Total 240,999 m3/D

On process of Construction
No. Location  Type  Capacity  
1. Tapanhin Municipality  SP 5,379 m3/D
2. Nakornsawan Municipality  MSBR 10,000 m3/D

Total  15,379 m3/D

Middle Region  

No. Location  Type  Capacity  
1.  Chainart Municipality  SP 3,500 m3/D
2.  Baan Mee Municipality SP 1,000 m3/D
3. Angtong Municipality AL 8,200 m3/D
4. Nakornsriadyuthaya Municipality AS 25,000 m3/D
5.  Bangkok    

Sipraya AS 30,000 m3/D

Yannava AS 200,000 m3/D

Ratthanakosin  AS 40,000 m3/D

Ratburana AS 65,000 m3/D

Nongkham – Pasricharoen  AS 157,000 m3/D

Combine WTP, phase 1  AS 350,000 m3/D

Combine WTP, phase 4 AS 150,000 m3/D

6. Nakornpathom Municipality  SP 60,000 m3/D
7. Baanpong Municipality  SP 5,000 m3/D
8. Photharam  Municipality OD 5,000 m3/D
9. Phetburi Municipality SP 10,000 m3/D
10. Huahin, phase 1 RBC 10,000 m3/D
11. Huahin, phase 2 OD 17,000  m3/D
12.  Prachubkirikhan Municipality AL 8,000 m3/D
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13. Authong Municipality SP 5,500 m3/D
14. Suphanburi Municipality SP 11,400 m3/D
15.  Pathumthani Municipality OD 11,000 m3/D
16. Nonthaburi Municipality AS 38,500 m3/D
17. Prainnracha Municipality  AS 4,500 m3/D
18. Cha-um Municipality AL 17,000 m3/D
19. Rachaburi Municipality SP 20,000 m3/D
20. Singburi Municipality SP 4,500 m3/D
21. Khanchanaburi Municipality OD  24,000 m3/D

Total 1,279,100 m3/D

On process of Construction
No. Location  Type  Capacity  
1. Samutprakarn Municipality  AS 525,000 m3/D

North East Region

No. Location  Type  Capacity  
1.  Sakonnakorn Municipality SP + Wetland 16,000 m3/D
2.  Ta Rae Municipality SP 2,054 m3/D
3. Khonkhan Municipality AL 78,000 m3/D
4. Huakwang Municipality SP 1,500 m3/D
5.  Chaiyaphom Municipality SP 2,000 m3/D
6. Bau Yai Municipality SP 1,500 m3/D
7. Nakornratchasrima Municipality SP 45,000 m3/D
8. Ubonrachathani  Municipality AL 22,000 m3/D
9. Bureerum Municipality AL 13,000 m3/D
10. Pakchong Municipality SP 12,000 m3/D
11. Varinchumrab Municipality SP 22,300  m3/D
12.  Mookdaharn  Municipality SP 8,500 m3/D

Total 223,854 m3/D

On process of Construction
No. Location  Type  Capacity  
1. Yasothorn Municipality SP 7,246 m3/D
2. Aumnartcharoen Municipality SP 13,185 m3/D
3. Nakornpanom Municipality SP 8,600 m3/D
4. Mahasarakham Municipality SP  4,200 m3/D
5. Karasin Municipality AL 14,400 m3/D
6. Surin Municipality SP 13,597 m3/D

Total  61,228 m3/D

East Region

No. Location  Type  Capacity  
1.  Chachensao Municipality OD 24,000 m3/D
2.  Panasnikhom Municipality SP 5,000 m3/D
3. Sansook Municipality   

North Area OD 14,000 m3/D

South Area OD  9,000 m3/D

294



4. Sriracha Municipality OD 18,000 m3/D
5.  Lamchabung Municipality OD  25,000 m3/D
6. Phattaya Municipality   

Soi watbunkunchanaram  AS 20,000 m3/D

Na kreu AS 65,000 m3/D

7. Baan Pae Municipality OD  8,000 m3/D
8. Chantaburi Municipality SP 17,000 m3/D
9. Rayong Municipality AL 41,000 m3/D
10. Chonburi Municipality OD 22,500 m3/D
11. Kalong Municipality SP 5,400  m3/D
12.  Mabthaphut Municipality AL 15,000 m3/D

Total 288,900 m3/D

On process of Construction
No. Location  Type  Capacity  
1. Bang Kra, Chachengsao   SP 5,000 m3/D

South Region

No. Location  Type  Capacity  
1.  Baan Tai Municipality AF + AS 200 m3/D
2.  Pa Tong Municipality OD 14,250 m3/D
3. Phuket Municipality OD  36,000 m3/D
4. Aow Nang Municipality SP  400 m3/D
5.  Trang Municipality AL 17,700 m3/D
6. Hadyai Municipality SP + Wetland  138,000 m3/D
7. Songkra Municipality AL 24,000 m3/D
8. Koh Sa mui Municipality   

Had Na Thon OD 2,400 m3/D

Cha Wang  OD 6,000 m3/D

La mai  OD  8,650 m3/D

9. Krabi Municipality AL 12,000 m3/D
10. Karon Municipality AS 6,000 m3/D

Total 265,600 m3/D

On process of Construction
No. Location  Type  Capacity  
1. Chompon  Municipality  SP 12,000 m3/D
2. Phatthani Municipality SP  28,920 m3/D
3. Nakornsrithummarat  Municipality SP + Wetland  33,700 m3/D
4. Krato Municipality OD  6,100 m3/D
5. Yala Municipality Decentralized AL 

&SP
12,000 m3/D

Total  92,720 m3/D
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Summary of Wastewater Treatment Plant  

Stabilization Pond   44 Plants 
Activated Sludge  16 Plants 
Aerated Lagoon  15 Plants 
Oxidation Ditch  17 Plants 
Wetland    3  Plants  

Wastewater Treatment Plant under the management of WMA 

NO. Location System 
1. Sriracha Municipality  OD 
2. Baan Pae Municipality  OD 
3. Phathumthani Municipality  OD 
4. Sakonnakorn Municipality  SP + Wetland  
5. Tarae Municipality  SP 
6. Huakwang Municipality  SP 
7. Chomsang Municipality  SP 
8. Khampangphet Municipality  SP 
9. Phayao Municipality  SP 
10. Songkha Municipality  AL 
11. Pha Ngun Municipality  Wetland  
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