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EXECUTIVE SUMMARY 
 

BACKGROUND 

- This project was implemented to strengthen capacities of environmental authorities in Myanmar 

for water environmental management and Environmental Impact Assessment (EIA) review 

works. The activities were implemented based on the Record of Discussions (R/D) signed 

between Ministry of Environmental Conservation and Forestry (MOECAF) and Japan 

International Cooperation Agency (JICA) in December 2014. The project had two components: 

namely water environment management component and EIA component. This report is the final 

report of the water environment management component. The overall goal, project purpose and 

outputs of the project are summarized in the following table and elaborated in the text below it 

by output.  

Table ES-1  Overall Goal, Project Purpose and Outputs of the Project 
Item Contents Component 

Overall Goal Impact of industrial effluents from industrial zones on river water quality is alleviated, and advanced 

EIA approach for complicated issues are taken into account. 

Project 

Purpose 

Capacity for developing basic water pollution control measures based on obtained and interpreted 

information is enhanced and the institutional framework of the EIA review works is established.  

Outputs Output 1 Inspection procedure is standardized. Water environment 

management  

Output 2 Capacity for implementing water quality survey to obtain 

reliable information is enhanced. 

Water environment 

management 

Output 3 Database of water pollution sources and river water quality is 

developed. 

Water environment 

management 

Output 4 Capacity of interpreting the information for water pollution 

control measures is enhanced. 

Water environment 

management 

Output 5 Necessary technical manuals and forms for the EIA review are 

developed. 

EIA 

Output 6 Capacity of MONREC and the EIA Report Review Body on 

the EIA review is enhanced. 

EIA 

Duration June 2015 – May 2018 (3 years) 

 

- The water environment management component covers Outputs 1 through 4, and the activities 

were implemented jointly by Environmental Conservation Department (ECD) of Ministry of 

Natural Resources and Environmental Conservation (MONREC which succeeded MOECAF in 

2016), Yangon City Development Committee (YCDC), Mandalay City Development 

Committee (MCDC), and JICA Expert Team (JET). Many of the project activities were 

implemented in the two pilot study areas: namely Hlaing River basin in Yangon and Doke Hta 

Waddy River basin in Mandalay. They were selected to study impacts of industrial activities on 

river water qualities. 

- The general pollution pathways in the project areas summarized in the maps below for 

Hlaing River Basin and Doke Hta Waddy River Basin. They are based on Output 4 

activities. 
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Source: JET  

Figure ES-1  Pollution Pathways in the Hlaing River Basin 

Source: JET  

Figure ES-2  Pollution Pathways in the Doke Hta Waddy River Basin 

Intake Point for Water 
Supply to Mandalay City

Water use for Fishery 
and Recreation

Planned Intake Point for Water 
Supply to Mandalay City 

Pollution pathway to Taung Tha
Man Lake (through urban creek)

Pollution pathway to Taung Tha
Man Lake and Doke Hta Waddy
River (through IZs)

Pollution pathway to Ayeyarwady
River

10 Inch Pipeline



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

 
ES - 3 

OUTPUT 1 (INSPECTION) 

- Output 1 was implemented to standardize the procedure of environmental inspection of factories 

by ECD, YCDC and MCDC. The activities and the indicators of Output 1 are summarized in the 

following table.  

Table ES-2  Activities and Indicator of Output 1 (Inspection) 

Output 1 Inspection procedure is standardized. 

Activities 1-1 To collect information on water pollution sources 

1-2 To evaluate present inspection procedures 

1-3 To develop an inspection manual 

1-4 To implement trial inspection based on the inspection manual 

1-5 To provide training on measures to control industrial effluent 

1-6 To evaluate the trial inspection procedures 

Indicator Inspections are implemented according to the inspection manual by YCDC, MCDC and ECD. 

Source: JET  

 

- In order to standardize the inspection procedure, an inspection manual was developed. It was 

designed to support officers to understand important steps of the procedure and to minimize 

mistakes that arise from lack of knowledge and experience. Following the distribution of the 

draft manual in November 2016, ECD Yangon and ECD Mandalay implemented a total of 

about 80 inspections until the end of the 2016-2017 fiscal year. Overall, the inspection manual 

was received positively by regional ECDs, YCDC and MCDC. Currently ECD is translating the 

manual for official use by all regional ECD offices in the country.  

- In addition to standardization of the inspection procedure, the project organized a series of 

workshops on wastewater treatment to help officers and people of factories learn how to manage 

wastewater. The workshops covered various technical and practical issues, such as different 

technologies for wastewater treatment, comparison of individual versus joint/central treatment, 

etc.  

- Development of a centralized wastewater treatment facility is an attractive option to control 

industrial wastewater in an industrial zone. However, most industrial zones in Yangon still do 

not have such facilities. Thus, to facilitate discussions among related organizations, the project 

implemented a small case study in Hlaing Thar Yar Industrial Zone (IZ), and organized a 

workshop in October 2017. This case study identified a number of practical issues that have to 

be resolved before a facility is designed, constructed and operated. They include, but are not 

limited to, demarcation of responsibilities among different organizations including the 

possibility of establishing a company responsible for overall management of an IZ, financing of 

the investment cost including possible governmental subsidies, cost recovery including 

minimum flow guarantee by the government, estimation of quantity and quality of wastewater 

from each factory, and securing land for the treatment and auxiliary facilities. Yangon Region 

Government is now spearheading the effort to develop centralized wastewater treatment 

facilities in industrial zones in Yangon. 

- Through these activities, it became evident that environmental laws in Myanmar generally do 

not clearly define detailed and legally-binding environmental requirements for factories, and 

this is making environmental enforcement difficult and reactive. Thus, the project made a series 

of recommendations on how to clarify environmental requirements. This is highly pertinent to 

environmental administration in Myanmar right now because in January 2018 MONREC 

ordered factories in nine priority sectors to develop their own Environmental Management Plan 

(EMP) and obtain the Environmental Compliance Certificates (ECC) within 2018.  
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OUTPUT 2 (WATER QUALITY SURVEY) 

- Output 2 focused on capacity development through implementation of water quality surveys in 

the Hlaing River basin in Yangon and the Doke Hta Waddy River basin in Mandalay.  

 

Table ES-3   Activities and Indicator of Output 2 (Water Quality Survey) 

Output 2 Capacity for implementing water quality survey to obtain reliable information is enhanced. 

Activities 2-1 To select a private or governmental laboratory which can provide reliable services of sampling and 

chemical analysis 

2-2 To collect information on hydraulic observation, tide, water utilization and water pollution sources in the 

pilot study areas 

2-3 To develop criteria for selecting sampling points, sampling time, measurement parameters, etc. 

2-4 To develop a water quality survey plan 

2-5 To develop a water quality survey manual 

2-6 To implement a water quality survey based on the water quality survey plan 

2-7 To supervise the water sampling referring to the water quality survey manual 

2-8 To verify the results of the water quality survey using the water quality survey manual 

2-9 To prepare a water quality survey report 

Indicator Water quality survey reports are prepared in the pilot area by YCDC and MCDC. 

Source: JET  

 

- Water quality surveys were implemented five times (Feb 2016, June 2016, Jan-Feb 2017, Sep 

2017, and Feb 2018) during the course of the project. As discussed later, the project encountered 

various difficulties in obtaining reliable results in the first three surveys, and the water qualities 

of these rivers were evaluated based on the results of the 4h and 5th surveys.  

- The water qualities in Hlaing River and Pan Hlaing River in the rainy season (September 

2017) were acceptable for conservation of aquatic life, irrigation and water transportation, 

except for total suspended solid (TSS) and total coliform. In the dry season (February 

2018), the water quality deteriorated as shown by high COD detected at some points and 

slight oil and grease detected at all points. The upstream area of Hlaing River (upstream of 

Shwe Pyi Thar Bridge) maintained adequate water quality for irrigation and water 

transportation even in the dry season, except for TSS, total coliform and oil and grease. The 

water quality of the creek in the Shwe Pyi Tar IZ improved in September 2017 following 

the suspension of distilleries in the area, although it deteriorated again in February 2017 

after the operation of the factories resumed. 

- The Doke Hta Waddy River seems to have adequate water quality for domestic water supply 

after conventional treatment. The level of organic pollution does not appear to be very high. 

None of the results in this project showed elevated levels of toxic substances. The water 

quality did not dramatically vary in seasons or from point to point. The water quality in 

Taung Tha Man Lake was eutrophic, which was manifested by higher phosphorus and 

nitrogen concentrations, relatively low DO as well as high COD and pH. The water quality 

in the lake deteriorated significantly during the dry season compared with the rainy season. 

- The surveys provided governmental officers with various opportunities to get hands-on 

experiences in designing monitoring plans, using equipment (portable water quality meters and 

flow meters), taking samples, making on-site measurement, and cross-examining monitoring 

results. A series of report writing trainings was organized from November 2017 – February 

2018, in which officers practiced writing a water quality survey report under the guidance of 

JET’s engineers. 

- Data reliability was one of the main issues encountered in Output 2. Until the third survey, 

samples were analyzed in Myanmar and Thailand, but these laboratories used different 
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analytical methodologies, and some laboratories had quality control issues. Thus, despite the 

efforts to diagnose and rectify the problems, it was not possible to ensure reliability of data. For 

this reason, the sample analysis in the 4th and 5th surveys was carried out in Japan for most 

parameters. Based on these experiences, a series of recommendations were made to ensure 

reliability of monitoring data in the future. 

- It was also noted that there was no ambient water quality standard in Myanmar, and the results 

of the surveys had to be compared against the standards in other countries. An environmental 

standard is important as the basis of environmental decision-making, and recently ECD has 

started developing environmental standards, including ambient water quality standard. It is 

hoped that the environmental authorities in Myanmar will start environmental monitoring 

throughout the country, and evaluate water qualities based on their own standard. 

 

OUTPUT 3 (DATABASE) 

- Output 3 aimed to develop databases of pollution sources and river water quality. Because the 

river water quality data were collected in Output 2 activities, this output focused on gathering 

information on pollution sources. 

 

Table ES-4  Activities and Indicators of Output 3 (Database Development) 

Output 3 Database of water pollution sources and river water quality is developed. 

Activities 3-1 To collect and sort out the information on water pollution sources which was collected by the Activity 

1-1, inspection results and the water quality survey results 

3-2 To develop a system concept 

3-3 To design the database based on the system concept 

3-4 To collect additional information required to develop the database 

3-5 To develop the database 

3-6 To conduct training on operation and utilization of the database 

3-7 To develop an operation and maintenance manual of the database 

Indicator At least 150 factories’ information is accessible on the database. 

Results of water quality survey is accessible on the database  
Source: JET  

 

- In the early phase of the project, an attempt was made to develop a pollution source database 

from readily available information, such as those from DISI. However, detailed information 

essential to characterize pollution sources, such as production volume, water usage, measures to 

minimize pollution, wastewater treatment facilities, etc., were not available. Thus, pollution 

source surveys consisting of a questionnaire survey of 202 factories and wastewater sampling at 

100 factories in total were carried out in 2016 and 2017.  

- These surveys provided inspection officers with opportunities to closely investigate the 

situations of environmental management in different factories, and to take more than 100 

wastewater samples and compare the results against the National Environmental Quality 

(Emission) Guideline (NEQEG, 2015) values, although the guidelines were not legally-binding 

at the time of the surveys. Even though the surveys covered only about 10% of factories in the 

target areas, the results were quite revealing.  

 According to the results of the questionnaire survey in 2016, only 10% of factories in 

Yangon and 2% in Mandalay were equipped with water meters to monitor water usage. 

Apparently, most factories are not monitoring the water usage and the amount of wastewater.  

 Only 53% and 46% of factories investigated in Yangon and Mandalay respectively replied 

that they had wastewater treatment facilities. Majority of them were rudimentary screens and 

sedimentation tanks to remove solid waste and settling solids. Only a few percent of factories 

had secondary treatment facilities to remove organic matter (BOD and COD) in wastewater. 
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 According to the results of the wastewater analysis in 2017 for BOD and COD, 89 % and 

64% of factories were not meeting the NEQEG (2015) vales respectively. This was expected 

because to meet the requirements of NEQEG for BOD and COD, one usually needs 

secondary treatment, but most factories investigated did not have secondary treatment 

facilities. It was also confirmed that effluent concentration depends largely on the efforts of 

the industrial sector. Most factories in distillery, food and beverage, leather tanning, and 

paper sectors significantly exceeded the NEQEG (2015) requirements for BOD and COD. 

As for nutrients T-N and T-P, about 43% and 45% of the factories exceeded the NEQEG 

(2015) valuesrespectively. 

 With respect to toxic substances, elevated levels of Pb, Zn and Hg were detected from 

battery factories (categorized as semi-conductor). Similarly, elevated levels of phenols, 

sulphate and Cr were found from wastewaters of tanneries. Also, Zn was found from one of 

garment/textile factory. Environmental authorities should closely monitor these 

sectors/factories and control them as needed. 

 The questionnaire survey in 2016 also indicated that lack of expertise and lack of land are 

among the main difficulties factories were facing in installing proper wastewater treatment 

facilities, especially in Mandalay. The result in Yangon was mixed and not very conclusive. 

- Based on the data collected through the pollution source surveys in 2016 and 2017, a pollution 

source database was developed. The database contained data and information of 202 factories in 

Yangon and Mandalay, and is linked to a GIS software. The results of the water quality surveys 

from Output 2 were stored in another database on river water quality. The staff received a series 

of training programs about the use of databases including the GIS software. 

- A number of important lessons for water environmental management were drawn from the 

activities. First, it became clear that information essential for water environment management, 

such as water usage and wastewater quality, was not readily available for most factories. 

Moreover, obtaining reliable data were not easy. Most factories were not monitoring water 

usage, and many managers and operators of factories were not familiar with environmental 

management issues. Furthermore, laboratory data was often plagued with quality control issues. 

Thus, the project made some recommendations on gathering environmental information from 

factories and improving reliability of data on water usage and wastewater quality. 

- The results of the pollution source survey revealed that many factories lack measures to 

minimize pollution and treat wastewater, and their wastewaters were not meeting the NEQEG 

(2015). Environmental authorities need to both strengthen enforcement and actively support 

factories. The factories’ side should also consider how to conduct pollution control and 

maximize production efficiency. 

 

OUTPUT 4 (INFORMATION INTERPRETING CAPACITY) 

- Output 4 focused on developing capacities to interpret environmental information in order to 
develop strategies to control water pollution. 

 

Table ES-5  Activities and Indicator of Output 4 (Information Interpreting Capacity) 

Output 4 Capacity of interpreting the information for water pollution control measures is enhanced. 

Activities 4-1 To collect the information necessary for the water quality status report 

4-2 To interpret the collected information 

4-3 To prepare a water quality status report 

Indicator Results of water quality status report in the pilot areas is presented to the decision makers by 

MONREC, YCDC and MCDC. 
Source: JET  

 

- To teach different skills of interpreting environmental information, the following five case 
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studies were carried out jointly using the data and information gathered through the project 

activities. 

- Case Study 1: Pollution load analysis in the pilot area of Yangon 

- Case Study 2: Pollution load analysis in the pilot area of Mandalay 

- Case Study 3: Installation of centralized wastewater treatment system in Hlaing Thar Yar 

Industrial Zones 

- Case Study 4: Preliminary estimation of dilution capacity for water quality leading to future 

water resource management in the Doke Hta Waddy River 

- Case Study 5: Industrial water pollution control measures at national level 

- The pollution load analyses in Yangon (Case Study 1) and Mandalay (Case Study 2) were 

implemented to examine contributions of different sources of pollution, including not only 

industrial sources, but also domestic wastewater (sewage) and non-point sources, on the overall 

pollution loads to the Hlaing River and the Doke Hta Waddy River. The results showed that 

contributions of these sources vary significantly from location to location, and it is essential to 

elucidate pollution mechanisms to control water pollution. 

- Case Study 3 was for development of a centralized industrial wastewater treatment plant in 

Hlaing Thar Yar IZ implemented as part of Output 1 activities. The results are explained in the 

section of Output 1.  

- Case Study 4 on the Doke Hta Waddy River in Mandalay examined how the seasonal 

fluctuation of water flow, operation of Yeywa Dam in the upstream, water uptake for irrigation 

and the planned domestic water supply, and operation of the centralized wastewater treatment 

facility under construction, could influence the water quality of the river. The results 

demonstrated these factors significantly influence the water quality, and coordination among 

relevant stakeholders was suggested to maintain the water quality of the river. 

- Case Study 5 was a series of brainstorm meetings with the officers of ECD to identify policy 

issues to be considered at the national levels.  

 

RECOMMENDATIONS 

- Based on the experiences gained through the activities of Outputs 1 to 3, and the findings 

from the five case studies in Output 4 mentioned above, a series of strategies and action 

plans were developed jointly to improve water environment management in the future. 

- The suggestions for improvement of water environment management identified through the 

activities of Outputs 1 to 3 are summarized in the table below. 

 

Table ES-6  Suggestions from Activities of Outputs 1 to 3 

- Output Suggestions Summary 

Output 1 

(Inspection) 

Clarification of 

Environmental 

Requirements 

Implement sectoral studies, and set requirements considering the best 

practices in each sector. 

Clarification of Inspection 

Procedures for Each 

Environmental 

Requirement 

Once environmental requirements for factories are set, clarify the detailed 

inspection procedure for each environmental requirement. Revise the 

manual accordingly. 

Support to Factories on 

Pollution Control 

Organize workshops and consultation events to educate regulated 

communities forcusing on both procedural and technical issues. 

Worskhops for specific sector or area should be considred. 

Output 2 

(Water Quality 

Improvement of 

monitoring data quality in 

Standardize analytical methodologies and establish QA/QC, including 

proficiency testing and accredication system. Also obtain more reliable 
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Survey) Myanmar data as the basis for comparison with monitoring data. 

Development of proper 

water environmental 

standard 

Develop the surface water quality standard that has proper criteria and is 

also implementable with the capacity of monitoring organizations. 

Regular Surface Water 

Monitoring 

Plan and implement regular surface water monitoring programs by 

responsible authorities. Ensure reporting of results from regional ECDs to 

ECD Headquarters. For important cases, implement special investigations 

to elucidate detailed, site-specific pollution mechanisms. 

Output 3 

(Database 

Development) 

Gathering Information 

from Factories 

Collect relevant information from factories through EMP and as part of 

reporting requirements of ECC. Or implement a questionnaire survey 

similar to the one implemented in this project. 

Development of Database 

of Pollution Sources 

For managing ECC, expansion of the EIA database may be appropriate. 

Limit the information to be digitized if digitizing work is overwhelming. 

Improving Reliability of 

Measurement of Water 

Usage and Wastewater 

Qualities 

Include installation of water meters and measurement of water usage as 

part of ECC requirements. Standaradize analytical methodologies and 

introduce a system of QA/QC. 

Improving Environmental 

Measures by Factories 

Enforce realistic environmental regulations and implement support 

measures. Regulate groundwater abstraction. Request regulated 

communiteis to take their own initiatives for pollution control and 

efficient production, possibly spearheaded by MOI and/or industrial 

associations. 
Source: JET  

 

- Recommended series of strategies for water environment management developed in Output 4 

activities are summarized in the Figure below. The suggestions from Outputs 1 to 3 and the 

results of casestudies in Output 4 were taken into consideration. The strategies were developed 

for Yangon, Mandalay and at the national level, and the actions were divided into three terms: 

short-term (within 3 years), middle-term (within 5 years), and long-term (within 10 years). 

Counterpart organizations are urged to discuss these strategies further, develop official 

documents, get approval, and implement the actions.  

 

National

Level

2018-21 
(Short-term)

2021-23 
(Middle-term)

2023-28 
(Long-term)

Yangon

Mandalay

Industrial Water Pollution Control 

Water Environment Management

Strategy 2: Strengthening pollution control system

Strengthening Organizations

Strategy 1: Development of national pollution source inventory

Strategy 3: Development of surface water quality standards and national water quality monitoring network

Strategy 4: Promoting actions for water environment management

Strategy 5: Strengthening Organizations in response to decentralization

Strategy 3: Development of water environment management plans and its implementation in priority areas

Strategy 2: Development of a mechanism for promoting water environment 
management by factories

Strategy 1: Water environment conservation for future water use of Doke Hta Waddy River

Strategy 2: Improvement of water quality of Taung Tha Man Lake to increase value of the lake for tourism, 
recreation, fisheries, etc.

Strategy 1: Installation of centralized wastewater treatment plants in industrial zones to prevent pollution to 
surrounding area

 
Source: JET  

Figure ES-3  Strategies for Water Environment Management 
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- To support implementation of these strategies and action plans, further recommendations for top 

decision makers are also provided in the report. They cover (i) clear demarcation of 

responsibilities among environmental authorities, (ii) development of realistic environmental 

requirements, (iii) inducing behavior change in regulated communities, (iv) involvement of 

stakeholders, such as local residents, NGOs and industrial associations, and (v) promotion of 

regional coordination for activities that are beyond the capacity of environmental authorities. 
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CHAPTER 1 INTRODUCTION 

1.1 Background 

Myanmar has been facing considerable challenges in management of the environment due to 

increasing domestic and international investments in the industrial and urban/rural development 

sectors. In order to control environmental issues, the Government of Myanmar enacted the 

Environmental Conservation Law in 2012, established the Ministry of Environmental Conservation 

and Forestry (MOECAF) 1 in the same year, and issued Environmental Conservation Rule in 2014. 

However, in order to enforce environmental management based on the Environmental Conservation 

Law (2012) and Environmental Conservation Rule (2014), the capacities of the Environmental 

Conservation Department (ECD) of MOECAF have to be developed. 

At the local level, the Yangon City Development Committee (YCDC) and Mandalay City 

Development Committee (MCDC) have been inspecting factories and providing technical advices on 

pollution control within the frameworks of business licensing. Through these experiences, these 

organizations have gained basic capacities for environmental management. Nevertheless, they were 

not sufficient to control growing environmental problems. With the establishment of ECD and 

introduction of the Environmental Impact Assessment (EIA), it was hoped that the capacities of these 

organizations would be developed further in coordinated manner to meet the demands for better 

environmental management. 

Thus, the Government of Myanmar requested the Japan International Cooperation Agency (JICA) to 

support enhancement of capacities of ECD and other organizations concerned. In response, JICA sent 

a mission to Myanmar to discuss project formulation, and on 23 December 2014, the Record of 

Discussions (R/D) was signed by MOECAF and JICA to implement this project. 

1.2 Overall Framework of the Project 

1.2.1 Overall Goal, Project Purpose and Outputs 

The framework of the project is summarized in Table 1.2-1 in accordance with the R/D. The project 

had two components: water environment management component and EIA component. The water 

environment management component covered four outputs, namely Output 1 (inspection), Output 2 

(water quality survey), Output 3 (database) and Output 4 (information interpretation). As for the EIA 

component, which covered Outputs 5 and 6, it was implemented separately from the water 

environment management component, and is not discussed in this report. 

Table 1.2-1 Overall Goal, Project Purpose and Outputs of the Project 
Item Contents Component 

Overall Goal Impact of industrial effluents from industrial zones on river water quality is alleviated, and advanced EIA 

approach for complicated issues are taken into account. 

Project 

Purpose 

Capacity for developing basic water pollution control measures based on obtained and interpreted 

information is enhanced and the institutional framework of the EIA review works is established.  

Outputs Output 1 Inspection procedure is standardized. Water environment 

management  

Output 2 Capacity for implementing water quality survey to obtain reliable 

information is enhanced. 

Water environment 

management 

Output 3 Database of water pollution sources and river water quality is 

developed. 

Water environment 

management 

Output 4 Capacity of interpreting the information for water pollution control 

measures is enhanced. 

Water environment 

management 

Output 5 Necessary technical manuals and forms for the EIA review are 

developed. 

EIA 

Output 6 Capacity of MONREC and the EIA Report Review Body on the EIA 

review is enhanced. 

EIA 

Source: JET 

                                                      
1 MOECAF was restructured as the Ministry of Natural Resources and Environmental Conservation (MONREC) in 2016. 
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1.2.2 Organizational Structure 

Figure 1.2-1 below summarizes the organizational structure of the project. The ECD of thte Ministry 

of Natural Resources and Environmental Conservation (MONREC), which superseded MOECAF in 

2016, YCDC and MCDC were the main counterpart (C/P) organizations, and all activities were 

implemented jointly by the members of the C/P organizations and the JICA Expert Team (JET) in 

accordance with the R/D. In addition, the Ministry of Health and Sports (MOHS), the Ministry of 

Transport and Communications (MOTC), the Ministry of Industry (MOI), the Ministry of Education 

(MOE), and the Ministry of Agriculture, Livestock and Irrigation (MOALI) participated in the project 

as member organizations. 

 

Source: JET 

Figure 1.2-1  Organizational Structure of the Project 

In order to formulate the work plan and to review and the control overall progress of the project, Joint 

Coordinating Committee (JCC) meetings were held in total of five times during the course of the 

project. The members of the JCC were officially nominated by member organizations, appointed at the 

JCC meeting No.1 on 8 July 2015, and replaced as needed. The list of the latest JCC members as of 

May 2018 is given in Table 1.2-2. 

Table 1.2-2 Members of Joint Coordinating Committee as of May 2018 
No. Name Title Organization 

Members from the Myanmar Side 

1 Mr. Hla Maung Thein Director General (DG) ECD, MONREC 

2 Mr. Sein Htoon Linn Deputy Director General 

(DDG) 

ECD, MONREC 

3 Mr. Htun Naing Win Director Directorate of Water Resources and Improvement 

of River Systems (DWIR), Ministry of Transport 

and Communications 

4 Dr. San Oo Director ECD, MONREC 

5 Dr. Kyi Lwin Oo 

 

Director Occupational and Environmental Health Sub- 

Department, Department of Public Health, Ministry 

of Health and Sports 

6 Dr. Thar Htet Kyaw Deputy Director (DD) Research and Innovation Department, Ministry of 

Education 

7 Ms. Mya Mya Thet Assistant Director (DD) Department of Industrial Inspection and 

Supervision, Ministry of Industry 
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No. Name Title Organization 

8 Mr. Bawi Chung Assistant Department 

Head 

Pollution Control and Cleansing Department, 

Yangon City Development Committee 

9 Mr. Khin Mg Thinn Assistant Director 

(Engineering) 

Water and Sanitation Department, Mandalay City 

Development Committee 

10 Mr. Tun Tun Aung  Assistant Director  MOALI  

 

11 Mr. Min Maw Director ECD, MONREC 

12 Dr. Tin Aung Win Assistant Director ECD, MONREC 

Members from the Japanese Side 

13 Mr. Masayuki Karasawa Chief Representative JICA Myanmar Office 

14 Mr. Senro Imai Project Advisor JICA 

15 Dr. Itaru Okuda Leader, Industrial 

Effluent Management 

JICA Expert Team 

16 Dr. Kanji Usui EIA Technical Manual 

and Review Process 

JICA Expert Team 

17 Mr. Shunsuke Hieda Water Quality Survey JICA Expert Team 

18 Ms. Tomoe Takeda Water Sampling and 

On-site Measurement 

JICA Expert Team 

19 Mr. Hiroaki Nakagawara Database Development 

with GIS 

JICA Expert Team 

20 Mr. Toshiyuki Nishio Industrial Effluent 

Treatment 

JICA Expert Team 

Source: JET 

 

For details of JCCs, please see Section 2.2.1, and for the minutes of JCC meetings, please see 

Attachment 5. In addition to JCCs, Project Coordination Meetings (PCM) were held five times during 

the course of the project to share achievements and to discuss technical issues. Please see Section 2.2.2 

for details of the PCMs 

 

1.3 Amendments of PDM and PO 

The project framework, including the overall goal, project purpose, outputs, indicators (objectively 

verifiable indicators (OVI)) for achievements, important assumptions for project implementation, 

inputs to the project, and the schedule of project implementation, were set out in the Project Design 

Matrix (PDM) and the Plan of Operation (PO), attached to the R/D. As explained below, the PDM and 

the PO were revised twice during the course of the project without changing the overall framework of 

the project. See Attachment-1 for PDM and PO. 

(1) Addition of Project Activities at JCC Meeting No.2 

The project activities in Myanmar started in June 2015. In December 2015, after seven months into the 

project, the activities summarized in Table 1.3-1 were added to the project to make the project 

activities more effective. The changes were endorsed with the minutes of JCC meeting No.2. 

Table 1.3-1  Changes of PDM Related to Water Environment Management Component 

Adopted at JCC Meeting No.2 in December 2015 

Output Activities Added Reason of Revision 

Output 1 

(Inspection) 

Activity 1-5 To provide training on measures to control 

industrial effluent 

To learn technologies and issues of controlling 

industrial effluent 

Output 2 

(Water 

Quality 

Survey) 

2-8 To verify the results of the water quality survey 

using the water quality survey manual 

To learn how to check the accuracy of the 

analytical data 

Output 3 

(Database) 

3-4 To collect additional information required to 

develop the database 

To implement a pollution control survey and 

collect additional information about pollution 

sources. 
Source: JET 
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(2) Revision of PDM Based on Recommendations of Joint Mid-Term Review Team 

During the Mid-term Review in October – November 2016, the Joint Mid-term Review Team 

reviewed the progress of the project, and suggested a number of changes to the PDM. These changes 

were officially agreed at the JCC meeting No.3 on 9 November 2016. The key changes related to 

water environment management component are summarized in Table 1.3-2. This was the last time the 

PDM was revised during the project period.  

Table 1.3-2  Changes of PDM Related to Water Environment Management Component 

Adopted at JCC Meeting No.3 in November 2016 

Item 
Before Revision 

PDM (18 Dec. 2015) 

After Revision 

PDM (9 Nov. 2016) 
Reason of Revision 

Overall 

Goal (OVI 

2) 

Guidelines for wastewater 

management in industrial zones are 

developed by YCDC and MCDC in 

coordination with MOECAF. 

Written strategies for wastewater 

management in industrial zones are 

developed by YCDC and MCDC in 

coordination with MONREC. 

Changes to the level 

achievable in three 

years 

Output 1 

(OVI 1) 

More than 80% of the inspection is 

implemented according to the 

inspection manual by the end of the 

project. 

Inspections are implemented according 

to the inspection manual by YCDC, 

MCDC and ECD. 

Difficult to quantify no 

of inspections thus 

focused more on using 

inspection. 

Output 3 

(OVI 2) 

Inspection reports of YCDC and 

MCDC prepared during the project 

period are stored in the database. 

Results of river water quality survey 

are accessible in the database. 

Adjusted to the 

outcomes of Output 3. 

Output 1 

Activity 4 

To implement inspection based on the 

developed inspection manual. 

To implement trial inspection based on 

the inspection manual 

Inserted trial as 

inspection is yet to be 

defined. 
Output 1 

Activity 6 

To revise the inspection manual To evaluate the trial inspection 

procedures 

Source: Joint Mid-term Review Team 
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CHAPTER 2 PROJECT ACTIVITIES 

2.1 Introduction 

The major activities implemented during the project are summarized in Table 2.1-1.  

Table 2.1-1  Major Project Activities 

Year Date Activity 

2015 11 Jun. Kickoff meeting 

 12-30 Jun. Meetings with ECD, YCDC and MCDC to draft the Work Plan 

 1-6 Jul. Visiting laboratories 

 8 Jul. JCC Meeting No.1 

 Jul – Sep. Capacity assessment 

 Sep. Distribution of finalized Work Plan 

 Oct. – Nov. Collection and digitization of factory data and river water quality data 

 17,18 Nov. Meetings with MOHS, MOTC, MOI, MOALI 

 Nov. Evaluation of present inspection procedure 

 25 Nov. - 1 Dec. Meeting with Industrial Zone Management Committee in Mandalay and Yangon 

 4, 10 Dec. GIS Workshop in Yangon and Mandalay 

 Dec. Development of Progress Report No.1 

 17 Dec. PCM Meeting No.1 

 18 Dec. Signing of the MM of JCC No.2 on revision of PDM and PO 

2016 17 - 24 Feb. Water quality survey No.1 in Mandalay and Yangon 

 2-9 Mar. Survey of impact of tide in Yangon 

 May Development of Progress Report No.2 

 22 May - 28 May Study program in Japan No.1 

 1, 2 Jun. Workshop on Water Quality Status Report No.1 in Yangon and Mandalay 

 6 Jun. PCM No.2 

 20 - 28 Jun. Second water quality survey in Yangon and Mandalay 

 Aug. Development of Inspection Manual 

 Aug. – Nov. Pollution source survey in Yangon and Mandalay (Questionnaire survey and wastewater 

sampling) 

 27 Sep. -18 Oct. Study program in Japan No.2 

 24 Oct. - 9 Nov. Mid-term Review 

 9 Nov. Meeting of Joint Coordinating Committee No.3 and Mid-term Review 

 Nov. Development of Progress Report No.3 

 8 Dec. Project Coordination Meeting No.3 

2017 Jan. Industrial Wastewater Treatment Workshops in Yangon and Mandalay 

 23 Jan. - 1 Feb. Third water quality survey in Yangon and Mandalay 

 Mar. Development of technical materials; (i) Criteria for Selecting Sampling Points, Sampling 

Time and Measurement Parameters, (ii) Water Quality Survey Plan, (iii) Water Quality 

Survey Manual, (iv) Water Quality Survey Report for Period 1, and (v) Database Manual 

 21 Jun. PCM No.4 

 28 Aug. - 14 Sep. Study program in Japan No.3 

 Aug. - Nov. Pollution source survey in Yangon and Mandalay (Additional wastewater sampling and 

questionnaire survey) 

 18 Sep. -3 Oct. Fourth water quality survey in Yangon and Mandalay 

 30 Oct. Industrial Wastewater Treatment Workshop in Yangon (C/Ps in Nay Pwi Taw and 

Mandalay were also joined.) 

 Nov. – Feb. 2018 Joint training for water quality survey report writing and database development in Yangon 

and Mandalay 

 24 Nov. Inspection training in Yangon (for YCDC) 

 Nov. - Dec. Development of Progress Report No.4 

 8 Dec. PCM No.5 

2018 2 - 23 Feb. Terminal Evaluation 

 22 Feb. JCC Meeting No.4 

 19 - 27 Feb. Fifth water quality survey in Yangon and Mandalay 

 9 May Final Seminar in Mandalay 

 15 May Final Seminar in Yangon 

 17 May JCC No.5 and Final Seminar in Nay Pyi Taw 
Source: JET 
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2.2 Activities Common to All Outputs 

2.2.1 Joint Coordinating Committee Meetings 

The Joint Coordinating Committee (JCC) meetings were held in total of five times to formulate the 

work plan and to review and control overall progress of the project. Summaries of JCC meetings are 

given in Table 2.2-1. For the Minutes of Meetings (M/Ms) of these meetings, please see Attachment  . 

Table 2.2-1  Summaries of Joint Coordinating Committee Meetings 

No. Date Summary 

No.1 8 Jul 2015 This was the first JCC meeting organized after the project activities were started in Myanmar in 

May 2015. The main agenda of this meeting are (i) to introduce the project to all JCC 

members, (ii) to present related activities of relevant organizations, and (iii) to confirm 

proposed work plans of both water environment management and EIA components. 

No.2 18 Dec 2015 Considering the changes in the circumstances since the project had been formulated in 2014, 

the JCC members agreed to add the following activities to the PDM and the PO to make the 

project even more effective and practical: (i) training on industrial wastewater treatment 

(Activity 1-5 on Inspection), (ii) verification of results of water quality survey using the Water 

Quality Survey Manual (Activity 2-8 on Water Quality Survey), (iii) additional collection of 

data on pollution sources (Output 3-4 on Database). Also, there were some changes to the EIA 

component (Output 5 and Output 6). Due to the difficulty in organizing a JCC, the JCC 

members were consulted in writing, and the minutes of the meeting was signed on 18 

December 2015. 

No.3 9 Nov 2016 This JCC was held as part of the Mid-term Review. The following presentations by ECD 

(PCD), YCDC, MCDC, ECD (EIA) and JET (EIA) on progresses, findings and challenges of 

project implementation, the Joint Mid-term Review Team presented the results of the Mid-term 

Review. Then, participants discussed and agreed on the changes to the PDM suggested by the 

Joint Mid-term Review Team.  

No.4 22 Feb 2018 This JCC was held as part of the Terminal Evaluation of the project. The following 

presentations by ECD on the water environment management component and the EIA 

component, the Terminal Evaluation Team explained the results of the evaluation, and the 

participants discussed the results and the ways forward. 

No.5 17 May 2018 This JCC was held to close the project. 
Source: JET 

 

2.2.2 Project Coordination Meetings 

In addition to JCCs, Project Coordination Meetings (PCMs) were held in total of five times to share 

the achievements of the project and to discuss technical issues. The summaries of these meetings are 

given in Table 2.2-2. 

Table 2.2-2  Summaries of Project Coordination Meeting 

No. Date Remarks 

No.1 17 Dec 2015 The first Project Coordination Meeting (PCM) was held in December 2015 in Nay Pyi Taw to 

discuss technical aspects of (i) database development, (ii) development of inspection manual, (iii) 

drafting of Water Quality Status Report No.1, and (iv) the proposed revision of the PDM and the 

PO. The draft version of the Progress Report No.1 was distributed in the PCM meeting, which was 

finalized in April 2016. 

No.2 6 Jun 2016 The second Project Coordination Meeting (PCM) was held on 6 June 2016 in Nay Pyi Taw to 

discuss the progresses of project activities until May 2016 and proposed activities until November 

2016. The draft version of Progress Report No.2 was distributed for review. 

No.3 8 Dec 2016 The third PCM was organized in December 2016 for the following objectives: (i) to introduce 

results of water quality survey (Output 2), (ii) to introduce results of pollution source survey 

(Output 3), (iii) to make comments on inspection manual from Myanmar Side and how to 

collaborate each organization to implement inspection (Output 1), and (iv) to make comments on 

Water Quality Status Report and clarify the objective of Water Quality Status Report (Output 4). 

No.4 21 Jun 2017 The forth PCM was organized (i) to summarize achievements made in Period 1 (June 2015 – April 

2017), and (ii) to explain the Work Plan for Period 2 (June 2017 to June 2018). The members 

discussed the results of the evaluation with the evaluation team members. 

No.5 8 Dec 2018 This PCM was organized (i) to report progress of each output in this period (June to November 

2017), (ii) to report training in Japan in August to September 2017, and (iii) to explain the Work 

Plan for reaming period (Dec 2017 to May 2018). 

Source: JET 
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2.2.3 Capacity Assessment 

At the beginning of the project, in August – September 2015, a capacity assessment questionnaire 

survey was carried out to assess capacities of the main counterpart (C/P) organizations at the levels of 

individual and organization. First the organizational structure of each C/P organizations was surveyed, 

and then officers were asked to evaluate, on a scale of 1 to 5, their own capacities related to inspection 

and licensing activities, such as their capacities to explain regulations and legal responsibilities of 

factories, typical environmental issues of selected sectors (e.g., food, distillery, paper and textile), 

basic knowledge about wastewater treatment, sampling of industrial wastewater, etc.  

It is important to point out that circumstances surrounding water environment management in 

Myanmar have changed significantly during the course of the project. Among the most important 

changes are the expansion of Environmental Conservation Department’s (ECD’s) responsibilities in 

environmental management with the Environmental Impact Assessment (EIA) as a main tool, and the 

emergence of the Region Government as the center of regional governance. These changes, which are 

still in the process of transformation, shifted the main responsibilities for industrial pollution control 

from the Yangon City Development Committee (YCDC)/ Mandalay City Development Committee 

(MCDC) to ECD under the coordination by the Region Government, although as of early 2018, ECD’s 

capacity is still limited, and at the local level, industrial pollution control is controlled jointly by ECD, 

YCDC/MCDC, the Directorate of Industrial Supervision and Inspection (DISI), General 

Administration Department (GAD) and other relevant organizations under the overall direction of the 

Region Government. 

 

2.3 Output 1 – Inspection 

Table 2.3-1 summarizes the output, activities and indicator of Output 1 according to the final PDM. 

Output 1 was implemented to standardize the procedure of inspection of factories related to industrial 

wastewater. In the JCC No.2 in December 2015, “Activity 1-5: To provide training on measures to 

control industrial effluent” was added to Output 1. Also, the activities and indicator of Output 1 have 

been revised during the Mid-term Review in October – November 2016.  

Table 2.3-1  Activities and Indicator of Output 1 (Inspection) 

Output 1 Inspection procedure is standardized. 

Activities 1-1 To collect information on water pollution sources 

1-2 To evaluate present inspection procedures 

1-3 To develop an inspection manual 

1-4 To implement trial inspection based on the inspection manual 

1-5 To provide training on measures to control industrial effluent 

1-6 To evaluate the trial inspection procedures 

Indicator Inspections are implemented according to the inspection manual by YCDC, MCDC and ECD. 

Source: JET based on amended PDM 

 

2.3.1 To Collect Information on Water Pollution Sources (Activity 1-1) 

In 2015 and 2016, readily available information on pollution sources in the Hlaing River basin and the 

Doke Hta Waddy River basin were collected from relevant organizations. In Myanmar, basic 

information on factories, such as names of enterprises, sectors, products, number of employees, etc., 

are generally available because such data are regularly collected by development committees (YCDC 

and MCDC) and DISI of the Ministry of Industry (MOI) for issuing business licenses and for 

registering enterprises. 

For example, DISI has a registration of private industrial enterprises based on the Private Industrial 

Enterprise Law (1990), and according to DISI’s inventory for FY2015-2016, there were 6,177 and 

7,545 registered industrial enterprises in Yangon Region and Mandalay Region, respectively, and for 
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these enterprises, names, sector, products, turnover, etc., were available. However, environmental 

information on these factories were limited. 

In 2012-14 Pollution Control and Cleansing Department (PCCD)-YCDC implemented a questionnaire 

survey to factories within its jurisdiction using an inspection form, and gathered key information, such 

as name of enterprise, address, raw material, water consumption, and effluent quality for Biochemical 

Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Suspended Solid (SS), pH and 

temperature. This data set is useful for analyzing environmental management of different factories, 

however, this has not been digitized, and is a self-declared data. Reliability of some of these data is a 

concern. 

In order to develop a pollution source database, the project implemented the pollution source surveys 

in September – November 2016 (first survey) and August – November 2017 (second survey) as part of 

Output 3 activities. The first survey consisted of (i) a questionnaire survey for a total of 200 factories 

and (ii) sampling and analysis of wastewaters at 50 factories, both in the pilot study areas in Yangon 

and Mandalay. Because some of the results from the first survey were not reliable, the second survey 

was conducted in 2017 in which, wastewater samples were collected from 50 factories and analyzed. 

For details, please see the section on Output 3 below. 

 

2.3.2 Evaluate Present Inspection Procedures (Activity 1-2) 

(1) Legal Mechanisms for Pollution Control 

Table 2.3-2 below summarizes laws and regulations related to pollution control in manufacturing 

industries in Myanmar. 

Table 2.3-2  Laws and Regulations Related to Pollution Control in Manufacturing Industries 

Level Law and Regulation Relevance 

National Law on Environmental 

Conservation Law (Law 

No. 9/2012) 

 Chapter VII (Environmental Conservation) stipulates that businesses, which 

cause pollution, are required to install on-site facility and monitor, control, 

manage, reduce, or eliminate environmental pollution.  

 Chapter VII also stipulates that a person or organization operating business in 

the industrial estate to contribute the stipulated cash or in kind for 

environmental conservation. 

 Other articles pertinent to industrial pollution control include 

discharge/emission standards in Chapter VI, prior permission for industrial 

operation in Chapter X, and environmental emergency in Chapter V. 

Environmental 

Conservation Rules 

(2014) 

 In relation to the Environmental Conservation Law (2012), the roles and 

responsibilities of the Environmental Conservation Committee, MONREC, 

and other governmental organizations are described in the Environmental 

Conservation Rules (2014). 

National Environmental 

Quality (Emission) 

Guidelines (2015) 

 Annex 1 sets out the general and sector-specific effluent guideline values 

based primarily on International Finance Corporation (IFC) Environmental 

Health and Safety (EHS) Guidelines. 

 The guidelines are expected to apply to new projects subject to EIA 

Procedure. As for the existing projects, less stringent levels or measures may 

be adopted at the discretion of MOECAF. 

 A new national effluent standard is already in discussion and the guidelines 

are expected to be succeeded by the standard in the near future. 

Environmental Impact 

Assessment Procedure 

(2015) 

 MOECAF has the right to conduct monitoring and inspection regarding the 

requirements of Environmental Management Plan (EMP) or other 

requirements in the Environmental Compliance Certificate (ECC). 

Private Industrial 

Enterprise Law (Law 

No. 22/1990) 

 Chapter V describes the duties of powers of supervisory bodies in the states 

and divisions in recommending a grant of registration of a private industry 

considering “no cause of being injurious to the health of the public residing in 

the vicinity” and “no cause of being a nuisance to the environment and not 

cause of there being any pollution”. 

Standing Order No. 3 of 

the Ministry of Industry 

(1), Water and Air 

Pollution Control Plan 

 This standing order requires factories to adopt uniform preparatory measures 

beforehand for the prevention of pollution and destruction of the environment. 

 Chapter III of the standing order is devoted to water pollution control, 

requiring factories to report monitoring result of wastewater, to set a 
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(1995) timeframe for treatment of wastewater, and to complete the installation of the 

facility. 

 Annexure (C) provides a sample specification of allowable waste effluent 

standard. 

Development 

Committees 

Law of Yangon City 

Development 

Committee (2013) 

 Article 62 of the Law of Yangon City Development Committee (2013) 

stipulates that no one is allowed to discharge wastewater from any factory, 

industry, and enterprise into the drainages and rivers without treating it in 

accordance with the standard set by the committee. 

By-law of Yangon City 

Development 

Committee (2015), 

activities of PCCD 

 This has not been officially approved and is being used as an internal 

document. 

Law of Mandalay City 

Development 

Committee (2014) 

 Chapter 24 of the Law of Mandalay City Development Committee (2014) 

stipulates that no one must dispose or discharge wastewater from 

factory/workshop and business to drains, rivers and agricultural land, without 

treating it in accordance with the specification set by the committee. 

By-law of Mandalay 

City Development 

Committee, activities of 

CD (2009) 

 Chapter 2 of Environmental Conservation and Cleansing By-law of MCDC 

(2009) states that MCDC shall take action against anyone/ anything that cause 

environmental damage/ degradation/ and destruction. 

Source: JET 

 

Pollution control in Myanmar has long been implemented within the framework of business licensing 

and business registration by line ministries and city development committees. Even today, these are 

the main mechanism of controlling pollution, and environmental inspection is implemented in line 

with business licensing and registration. However, this is changing rapidly with the introduction of 

Environmental Conservation Law (2012) and EIA Procedures (2015), under which pollution is to be 

the controlled based on the Environmental Management Plan (EMP) submitted by each factory and 

Environmental Compliance Certificate (ECC) issued by ECD. Because both business 

licensing/registration and the newly introduced ECC are important in controlling industrial pollution, 

both of them are discussed in this section in relation to inspection procedures. 

(2) Business Licensing/Registration and Inspection 

1) Business Licensing/Registration  

In order to operate a business in Myanmar, one has to obtain a business license from the ministry in 

charge of the economic sector of the business. For most manufacturing industries, such as paper, 

tanning, chemicals, etc., the Ministry of Industry is responsible, and registration with DISI is 

necessary in accordance with the Private Industrial Enterprise Law (1990). In the case of alcohol 

production, such as distillery and brewery, a license from GAD under the Ministry of Home Affairs is 

also required. Also, if the business is going to operate in the administrative area of YCDC or MCDC, 

one has to obtain an operating license from YCDC or MCDC in addition to the license/registration 

from the line ministry(ies). Table 2.3-3 summarizes the numbers of licenses, environmental 

requirements, and relevant organizations of YCDC, MCDC and DISI licensing/registration. 

Table 2.3-3  Licensing/Registration Systems and Inspection 

System Relevant 

Law 

Environmental Requirements Number of 

Licenses 

issued in 

2014 

Organization 

Involved in 

Review 

Process 

Organization 

Responsible 

for Licensing 

YCDC 

Business 

License 

(Annual) 

Yangon City 

Development 

Committee 

Law (2013) 

 Article 62 of the Law requires factories to treat 

wastewater in accordance with the standard set 

by the committee. 

 There are no officially approved detailed 

requirements (e.g., by-law) and external 

guidelines, such as MONREC’s new effluent 

guideline, WHO’s drinking water guideline, 

etc., are referred to. 

 

3,474 

enterprises 

(This is 

limited to 

factories in 

industrial 

zones) 

PCCD, WSD, 

other relevant 

departments 

of YCDC 

YCDC 
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System Relevant 

Law 

Environmental Requirements Number of 

Licenses 

issued in 

2014 

Organization 

Involved in 

Review 

Process 

Organization 

Responsible 

for Licensing 

MCDC 

Business 

License 

(Annual) 

Mandalay 

City 

Development 

Committee 

Law 

 Chapter 24 of the Law forbids factories to 

discharge wastewater without treatment 

according to specification set by the 

committee. 

 There is a by-law but detailed licensing 

conditions are not specified. 

16,997 

enterprises 

(This seems to 

include small 

enterprises) 

CD, WSD, 

other relevant 

departments 

of MCDC, 

ECD 

Mandalay 

MCDC (CD) 

DISI 

Business 

Registration 

(Annual) 

Private 

Industrial 

Enterprises 

Law (1990) 

including 

Standing 

Order No.3 of 

Ministry of 

Industry (1), 

Water and Air 

Pollution 

Control Plan 

(1995) 

 Standing order requires factories to adopt 

uniform preparatory measures beforehand 

for the prevention of pollution and 

destruction of the environment. 

 Chapter III of the standing order is devoted 

to water pollution control, requiring 

factories to report monitoring result of 

wastewater, to set time frame for treatment 

of wastewater, and to complete the 

installation of the facility. 

 Similarly, Chapter IV stipulates 

requirements for air pollution control. 

 Annexure (C) provides a sample 

specification of allowable waste effluent 

standard. 

6,177 

enterprises in 

Yangon 

District and 

7,545 

enterprises in 

Mandalay 

District 

MOI (DISI), 

regional ECD, 

MOHS, and 

other 

organizations 

MOI (DISI) 

ECD 

Environme

ntal License 

(ECC) 

(5 years) 

Environmenta

l Conservation 

Law (2012) 

and EIA 

Procedure 

(2015) 

 EIA Procedure (2015) requires all projects 

and expansion projects having the potential 

to cause adverse impacts to undertake IEE 

or EIA or to develop an EMP and to obtain 

an ECC in accordance with this Procedure. 

 According to Chapter II of the procedure, 

any existing projects are also required to 

undertake environmental compliance audit, 

develop IEE, EIA, or EMP, and obtain ECC. 

MOECAF has the right to conduct 

monitoring and inspection regarding the 

requirements of Environmental 

Management Plan (EMP) or other 

requirements in Environmental Compliance 

Certificate (ECC). 

 Licensing conditions are to be stipulated in 

the ECC of each firm. 

Not issued yet ECD ECD 

Source: JET 

 

Figure 2.3-1 summarizes the processes of granting business license by YCDC or MCDC. The 

procedure starts with the submission of application document by the enterprise, and is followed by 

review of document by different departments of the development committee or other organizations, 

on-site inspection, preparation of comments, decision by committee, and issuing of the license.  
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Enterprise
Departments of 

Development Committee
Development 

Committee

Submission of 
application 

form
Review of 

application form

On-site 
inspection

Preparation of 
Comments

Decision to grant 
license

Issuance of license

Receiving 
application form

 

Source: JET 

Figure 2.3-1  Processes of Granting Operation License in Development Committee 

The procedures are similar in DISI’s business registration. In order to be registered by DISI, an 

applying enterprise needs a business license from YCDC/MCDC, occupational health certificate from 

the Health Department, letter of remarks from ECD on environmental concerns, letter from the Fire 

Department, and letters from other relevant organizations as needed. The registration has to be 

renewed annually. 

These licenses and registration by authorities require factories to be environmentally-responsible as 

stipulated in related laws and regulations. However, controlling environmental issues is not the main 

purpose of these licenses/registration, and they do not impose detailed environmental requirements on 

factories, such as legally-binding effluent standard and/or technical standard for pollution control 

facilities. Thus, governmental intervention on pollution is usually triggered by complaints from local 

residents over pollution-related damages to property, livelihood or health, and not by incompliance 

with environmental requirement itself. The decision over the dispute is made in a way similar to 

resolving a dispute over a common tort problem. This is done by a concerted effort of different 

departments of local authorities, such as the Water and Sanitation Department and Cleansing 

Department of YCDC/MCDC, Public Health Department, and DISI. With the advent of the new 

regime and the trend of decentralization, the Regional Government now spearheads such coordination, 

especially for major cases. Then, following the decision, administrative actions, such as warning to the 

polluter, ordering of installation of a wastewater treatment facility, imposition of fines, and ultimately 

suspension or revocation of business license, are given on the bases of violation of the law requiring 

the business entity to be environmentally-responsible. 

This is the main mechanism of resolving pollution problems, but it has a number of weaknesses. First, 

it is largely reactive and does not promote prevention of pollution. Second, it is highly case-dependent, 

and is not predictable, which is not ideal for investors and businesses who need to estimate risks in 

business decisions as well as for environmental authorities who are expected to give consistent 

guidance to regulated communities. Third, it requires significant inter-organizational coordination 

even for relatively minor cases. 

2) Inspection for Business Licensing/Registration  

In line with the mechanism of business licensing and registration, environmental inspection in 

Myanmar at the moment is implemented in the forms of: (i) compliance inspection related to 

licensing/registration, and (ii) inspection to resolve complaints. 
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(a) Compliance Inspection for Business Licensing and Registration 

This type of inspection has been implemented, in principle, to confirm compliance of factories with 

respect to requirements of business licensing by YCDC or MCDC, or business registration by DISI.  

With respect to YCDC’s business license, the administration department of YCDC is in charge of 

issuing business license, but PCCD is the main organization that provides technical assessment and 

recommendations on pollution-related issues. PCCD has developed an inspection form, and has started 

using the form to gather relevant information from factories, including availability of wastewater 

treatment facilities and self-monitored concentrations of effluent (see section on Output 3). Based on 

the replies from the factories and results of on-site inspection, PCCD provides suggestions regarding 

pollution control. 

The situation is similar in MCDC, where Cleansing Department (CD) is responsible for issuing the 

business license, and Water and Sanitation Department (WSD) is responsible for providing technical 

recommendations on wastewater issues.  

With respect to DISI’s business registration, Industrial Inspection Department of DISI has an 

environmental inspection form, in which factors to be inspected, i.e., waste, wastewater, emission, 

environmental health, health and site hazard, and fire, are specified. In order to support DISI, ECD 

Yangon carries out several on-site inspections per month, which are largely for writing remarks on 

environmental performance of the factory. ECD Mandalay also carries out frequent inspection, several 

times a week, in relation to the Ministry of Industry (MOI) registration. 

As discussed above, various efforts have been made to build pollution control into the existing 

licensing/registration schemes and inspect environmental performance of each factory. Nevertheless, 

the situation is quite different from typical compliance inspection in other countries, as these laws 

merely require factories to be environmentally-responsible and do not impose detailed, legally-binding 

requirements. Thus, environmental inspection related to business licensing and registration of YCDC, 

MCDC and DISI are very general, and geared toward checking, after walk-through inspection, if there 

is a significant environmental issue that is considered gross negligence for being 

environmentally-responsible.  

(b) Inspection to Resolve Environmental Complaints 

As the laws related to business licensing/registration do not provide clear legal ground to control 

industrial pollution, governmental intervention are taken predominantly based on complaints, such as 

those from local residents. Inspection in response to complaints are carried out by YCDC, MCDC, 

ECD, DISI and other organizations, depending on to which organizations the complaint was submitted, 

and who is giving the order. Recently, Regional Governments are becoming the focal point of such 

decisions, but some instructions are coming from the central ministries, such as MONREC. This type 

of inspection, which is implemented roughly 10 to 20 times a year in both Yangon and Mandalay, is 

organized by a single organization or jointly by many organizations (e.g., together with the Health 

Department) depending on the nature of the complaint. The main goal of inspection is to resolve the 

problem, and environmental authority sometime actively suggests a measure to contain the problem. If 

it is necessary, suspension of business licensing and registration is considered. Due to the ad-hoc 

nature of this type of inspection, there is no standardized procedure. 

(3) ECC-based Environmental Licensing and Inspection 

1) Schemes of Environmental Licensing 

With the introduction of the Environmental Conservation Law (2012) and EIA Procedures (2015), the 

situation is changing rapidly. Under the framework of EIA, a proponent of a new business is required 

to evaluate environmental impact of the business based on the framework of EIA/IEE, develop 

Environmental Management Plan (EMP), and obtain Environmental Compliance Certificate (ECC). 

Then, the business entity has to implement the environmental measures based on EMP and ECC, and 

to stay compliant with the requirements of ECC to continue its operating. Existing businesses should 

also develop EMP, obtain ECC, and stay compliant with the requirements of the ECC. 
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Most likely, this becomes the main mechanism of industrial pollution control in the near future, and it 

will make environmental management more prevention-oriented, predictable, and requiring less 

coordination. On 10 January 2018, MONREC issued an order to businesses in nine prioritized 

industrial sectors (distilleries/wine/beer, food and beverage processing, pesticide, cement and lime, 

textile and dyeing, foundry and smelting, tanning and leather finishing, pulp and paper, and sugar) to 

prepare their own EMP and obtain an ECC within 9 to 12 months. 

Under this mechanism, conditions of EMP and ECC become the legally-binding requirements, and the 

target of compliance inspection. At the moment, ECC is expected to require factories to fulfill the 

following conditions: 

- general conditions 

- environmental performance conditions 

- environmental management conditions 

- monitoring, reporting, and compliance with ECC conditions 

- project commitments, and 

- dispute resolution conditions. 

For example, compliance with the National Environmental Quality (Emission) Guideline (NEQEG, 

2015) is likely to become one of the requirements of environmental performance conditions. However, 

details of these requirements are yet to be set. Setting and satisfying these requirements will be a major 

challenge for environmental authorities and regulated communities. For example, in order to meet the 

NEQEG (2015) requirements, most factories will have to newly install sophisticated wastewater 

treatment facilities, but most factories may not be able to afford or find land to install such facilities, 

and setting the effluent requirement is not easy. Similarly, ECD is yet to set other requirements. Thus, 

it is still premature to discuss details of these requirements. 

In addition to ECC, Environmental Conservation Law (2012) has another mechanism to control 

factories, known as “Prior Permission”. However, this mechanism is yet to be introduced. 

2) Compliance Inspection for Environmental Licensing 

Under the scheme of ECC, the role of inspection is to check compliance with requirements of EMP 

and ECC, and suggest actions against those who are in violation of the requirements. However, as 

stated above, ECD is yet to clarify the requirements of ECC, and essentially none of these factories 

has obtained ECC. 

It was noted that some factories already have EMPs, and ECD have started inspecting such factories 

based on EMPs. Nevertheless, such factories are rare and there is no inspection framework based in 

EMP, and EMP is technically not legally binding without ECC. As such, inspection based on EMP at 

the moment is largely general walk-through inspection, similar to the ones for business licensing and 

registration. 

 

2.3.3 Develop an Inspection Manual (Activity 1-3) 

As discussed above, business licensing and registration by YCDC, MCDC and DISI have been the 

main mechanisms for pollution control in Myanmar, but the situation is changing rapidly with the 

introduction of ECC based on EIA/IEE and EMP. Thus, the inspection manual in this project was 

developed in anticipation of a new environmental management system based on ECC. Table 2.3-4 

summarizes the objectives, target and table of contents of the inspection manual. 
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Table 2.3-4  Objectives, Target and Table of Contents of Inspection Manual 

Objectives - To standardize inspection procedures so that officers in charge of inspection can minimize 

undetected serious pollution problems 

- To provide officers with general information on current laws and regulations pertinent to inspection 

activities 

- To provide officers with basic information on pollution control measures in typical industrial sectors 

in Myanmar 

- To provide sources of more detailed information on environmental management 

Target Junior officers with limited experiences 

Table of 

Contents 

Introduction Background and introduction to the inspection manual 

 Legal systems Brief summary of current legal systems for pollution control 

 Inspection Procedures Explanation about recommended procedures for pre-inspection preparation, 

on-site inspection, and post-inspection activities 

 Appendix 1: Checklist A checklist to be used by an officer to standardize inspection procedure 

Source: JET 

 

Under the new system, the main task of inspection officers is to inspect each factory’s compliance with 

respect to specific requirements given in ECC. Therefore, although the requirements of ECC have not 

been clarified, inspection procedures for ECC are expected to be similar to those of compliance 

inspection in other countries; which usually consist of (i) pre-inspection preparation, (ii) on-site 

inspection and (iii) post-inspection activities. Hence, the general framework of the manual was 

developed in accordance with these steps based on manuals used in other countries for environmental 

compliance inspection, such as IMPEL (1999)1, Ministry of Environment Japan (2006)2, OECD 

(2004)3 and US EPA (2002)4. The manual was developed together with the Asian Development Bank 

(ADB). 

The target of the manual are junior ECD officers who are going to start compliance inspection based 

on ECC, including those related to businesses in the nine industrial sectors that have to obtain ECCs 

within 2018. Examples of typical mistakes made by inexperienced officers include: (i) officer does not 

think about what to achieve in inspection (i.e., objectives) and does not make adequate preparation 

before inspection, (ii) officer does not know how to act professionally and makes the relations with the 

factory worse by abusing his/her authority, (iii) officer does not know the relevant laws, regulations, 

and official protocols; as a result, his/her inspection is later on considered not valid, (iv) officer 

infringes other laws and regulations or violates rights of factory people, (v) officer does not know what 

to inspect or how to inspect because he/she does not have enough knowledge and experiences, and (vi) 

officer does not properly report results and make a follow-up on the inspection. The manual was 

developed to minimize such mistakes. Most issues were addressed in the manual at least to some 

extent. However, (v) was difficult to cover because environmental requirements are yet to be defined 

in EMP and ECC. It is suggested to revise this part of the manual once ECD gain some basic 

experiences in implementing inspection based on ECC. 

In implementing compliance inspection, officers have to be intimately familiar with the law and the 

regulations. Thus, the manual has a special chapter on legal systems, which includes sections on 

environmental requirements of the Constitution (2008), Environmental Conservation Law (2012), 

                                                      
1 IMPEL, IMPEL Reference Book for Environmental Inspection, 1999. 
2 Ministry of Environment Japan, Guideline for Developing Inspection Manual based on Water Pollution Control Act, 2006. 
3 OECD, Assuring Environmental Compliance, A toolkit for building better environmental inspectorates in Eastern Europe, 

Caucasus and Central Asia, 2004. 
4 US EPA, Conducting Environmental Compliance Inspection, 2002. 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-11 

Private Industrial Enterprise Law (1990), YCDC Law (2013) and MCDC Law (2014), and another 

section on legal responsibilities of factories and environmental authorities. 

While the manual was developed mainly for ECC-based compliance inspection, the manual is 

considered useful for officers of YCDC, MCDC and/or DISI to implement similar inspection in line 

with business licensing and registration. 

2.3.4 Implement Trial Inspection based on the Inspection Manual (Activity 1-4) 

(1) Inspection by ECD 

Table 2.3-5 summarizes the inspections carried out by ECD in FY 2016 (April 2016 – March 2017). 

Table 2.3-5  Inspections by ECD in April 2016 – March 2017 

State/ 

Region 

Types of Inspection Number of 

Inspections 

(Apr. 2016 – 

Mar. 2017) 

Number of 

Inspections 

(Dec. 2016 – 

Mar. 2017) 

Yangon 1) Regular Inspection of ECD (Yangon) 83  28  

2) Inspection by ECD (Yangon) according to Complaints 7  2  

3) Inspection by ECD (Yangon) according to instruction of Union 

Minister 

2  2  

4) Inspection by ECD (Yangon) according to instruction of Region 

Government 

3   2  

Sub-Total 95   34  

Mandalay 1) Regular Inspection of ECD (Mandalay) 46   6  

2) Inspection by ECD (Mandalay) according to Complaints 16   4  

3) Inspection by ECD (Mandalay) according to instruction of Union 

Minister 

18   13  

4) Inspection by ECD (Mandalay) according to instruction of Region 

Government 

108   21  

Sub-Total 188   44  

Total of 

Other Area 

(except 

Yangon & 

Mandalay) 

1) Regular Inspection of ECD 593  - 

2) Inspection by ECD according to Complaints 39  - 

3) Inspection by ECD according to instruction of Union Minister 50  - 

4) Inspection by ECD according to instruction of Region Government 91  - 

Sub-Total 773  - 

Total 1,056  - 
Source: JET based on information provided by ECD 

 

The draft Inspection Manual was officially circulated to C/P organizations in November 2016 half way 

through FY2016, and after the circulation of the draft manual, in total 34 and 44 inspections were 

implemented in Yangon and Mandalay, respectively. Overall, the manual received positive reviews 

among the C/P organizations as it outlines the general inspection procedures, and they adopted the 

manual one way or another. Nevertheless, this does not necessarily mean that the C/P organizations 

fully adopted the manual. Please see Section 2.3.6 for details 

 

(2) Training for Use of Inspection Manual for YCDC-PCCD 

In order to train officers regarding environmental inspection, the department head of PCCD-YCDC in 

early November 2017 requested JET to organize a training for use of inspection manual. After some 

discussions, PCCD and JET developed a training program consisting of i) explanation of inspection 

manual, ii) Case Study 1: introduction of administrative guidance/ order system in accordance with the 

Water Pollution Control Law in Japan, iii) Case Study 2: introduction of environmental management 

system by the Thilawa Special Economic Zone (SEZ) Management Committee, and iv) site visit to a 

Japanese food factory and a Japanese garment factory in Thilawa SEZ to learn good practices in 

environment management.  

This training was held on 24 November 2017 in Yangon. More than 60 officers from PCCD 

headquarters and township supervisors of PCCD attended, and 50 offices joined the site visit. In the 
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site visit, the representatives of factories explained their wastewater treatment systems, sludge 

management, monitoring of treated wastewater in the monitoring pit, prevention of leakage of 

chemical and hazardous substances, emission control of a boiler, noise prevention device for 

generators, separation of hazardous waste, storage of waste, training of employees, and so on. Figure 

2.3-2 shows the photos from the training. 

 

 
 

Lecture by JET Site visit to the factories in Thilawa SEZ 

Source: JET 

Figure 2.3-2  Photos from the Training for Use of Inspection Manual for YCDC-PCCD 

2.3.5 Provide Training on Measures to Control Industrial Effluent (Activity 1-5) 

(1) Workshops on Wastewater Treatment Technologies 

The pollution source survey implemented in 2016 (see section on Output 3) revealed that most 

factories do not have adequate wastewater treatment facilities. In the near future, these factories have 

to install proper wastewater treatment facilities according to ECC, while officers of environmental 

authorities have to inspect such facilities based on ECC. For these tasks, readily available technical 

information on wastewater treatment was too limited in Myanmar. Thus, a series of workshops on 

wastewater treatment were organized for officers as well as for the people of factories. The 

presentation files are available in Appendix 14. 

The first set of training was held on 30 November 2016 in Mandalay and 2 December 2016 in Yangon, 

in which JET gave lectures to officers of YCDC, MCDC, and regional ECDs. It focused on basic steps 

for designing, constructing and operating industrial waste water treatment plant (WWTP), including 

how different technologies are combined to treat wastewater, typical technologies and functions of 

primary, main and tertiary treatment stages, typical treatment in each sector, and development of a 

centralized wastewater treatment facility for an industrial zone (IZ).
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Lecture in Mandalay on 30th November Lecture in Yangon on 2nd December 

Source: JET 

Figure 2.3-3  Photos of Lecture by Expert on Industrial Wastewater Treatment 

The second set of training was provided in January 2017 in Yangon, Mandalay and Nay Pyi Taw. This 

time, the focus was placed on more pragmatic aspects of wastewater treatment, such as how treatment 

in individual factory, joint treatment among neighboring factories, joint treatment among specific 

sector, or centralized wastewater treatment, may be approached, and how treatment cost could differ 

among different approaches. Figure 2.3-4 shows an example of comparison presented in the workshop 

based on the cost information in Vietnam. 
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Source: JET 

Figure 2.3-4  Examples of Comparison of Hypothetical Options for Wastewater Treatment 

(2) Workshop on Centralized Wastewater Treatment 

Many factories have to start exploring options to treat wastewater soon. This is particularly true for 

factories in nine prioritized sectors that have to obtain ECCs within 2018. For factories in an industrial 

zone, centralized wastewater treatment will be an attractive option because (i) the cost for each factory 

is expected to be lower than the one for an individual treatment because the scale of economy can be 

expected, (ii) each factory does not have to operate a full wastewater treatment facility, which requires 

significant technical and financial resources, and (iii) each factory could be spared from full-legal 

responsibility associated with final treatment/disposal of wastewater, although they still have to satisfy 
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other requirements of ECC and requirements set by the operator of the centralized wastewater 

treatment facility.  

On the other hand, the development of a centralized wastewater treatment facility is a major endeavor. 

To support the identification of possible options and issues for development of a centralized 

wastewater treatment in an IZ in Myanmar, the project implemented a small case study in Hlaing Tar 

Yar IZ in the summer of 2017. In this case study, options to treat wastewaters from Zone 1 and Zones 

1-4 of the IZ were examined, and responsibilities of the government and the specialized company 

during construction and operation were clarified. The results were presented at the workshop on 

wastewater treatment organized on 30 October 2017. The workshop also featured presentations on 

centralized wastewater treatment in Mandalay (under construction), Thilawa SEZ in Yangon and an IZ 

in Vietnam. 

  

Opening Speech by Chief Minister of Yangon Region Presentation by ECD 

Source: JET 

Figure 2.3-5  Photos from the Workshop on Wastewater Treatment 

The workshop identified major issues in establishing a centralized wastewater treatment facility, such 

as: 

- Organization of a company responsible for overall management of an IZ 

- Scheme for construction and operation of a centralized wastewater treatment facility (public 

project, BOO, BOT, etc.) 

- Financing of investment cost 

- How to estimate quantity and quality of wastewater from each factory 

- How to secure land to construct the treatment facility and auxiliary facilities 

- How to recover cost from factories and guarantee for minimum flow rate 

Many IZs in Myanmar are facing similar issues in other utilities/infrastructure, such as water supply, 

electricity and road. Moreover, many IZs do not have clear organizational structure for management. 

Thus, establishing the management structure may be the first step before establishing centralized 

wastewater treatment. 

 

2.3.6 Evaluate the Inspection Procedures (Activity 1-6) 

Overall, the inspection manual received positive reviews by C/P organizations, but it seems C/P 

organizations had some difficulties in fully adopting the manual. This is largely because the manual 

was developed as procedures for formal compliance inspection based on very clear, legally-binding 

requirements, but ECD is yet to introduce such requirements. Moreover, the manual implicitly 

assumes other legal mechanisms, such as formal administrative procedures as well as environmental, 
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administrative and injunction litigations, which are available in many countries for environmental 

regulation and dispute resolution. In Myanmar, these mechanisms are not fully in place, presumably 

because Myanmar has historical mechanisms of governmental regulation and dispute resolution at 

least for now. Nevertheless, environmental legislation as well as mechanisms of public administration 

and dispute resolution are changing rapidly, and with the introduction of ECC-based regulation, the 

manual will become more befitting to the situation of Myanmar in the near future. It was noted that 

ECD HQ has circulated the manual developed in the project to all ECD regional offices for their 

comments, and is translating the manual for formal adoption by regional offices. Thus, the effort in 

this project well-served its purpose. 

 

2.3.7 Issues and Suggestions Identified through Output 1 Activiteis 

This section summarizes the key issues identified in relation to Output 1 and the suggestions of JET on 

the issues. 

 

(1) Clarification of Environmental Requirements 

Issues: One of the main issues in inspection is the lack of specific environmental requirements for 

factories. Industrial pollution is addressed in Environmental Conservation Law (2012), YCDC Law 

(2013), MCDC Law (2014), Private Industrial Enterprises Law (1990), etc., but currently none of 

these laws have detailed, legally-binding requirements. This is making environmental administration 

arbitrary, and both the people of a factory and inspection officers cannot determine with confidence if 

the operation of a factory is considered in compliance with relevant laws or not. Thus, it is necessary 

to set clear and legally binding requirements for factories. It was noted that MONREC has already 

issued an order in January 2018 to factories in nine industrial sectors to develop EMPs and obtain 

ECCs within 9-12 months. If this order is enforced, each factory under this order will have 

legally-binding requirements based on its EMP and ECC. However, development of an EMP is largely 

left to the hand of each factory. Thus, most likely, ECD will receive EMPs of a wide range of 

qualities and contents even in a single industrial sector. Some of EMPs could be utterly unrealistic. 

Others may request special treatment for different reasons. Such situations would make enforcement 

very difficult. 

 

Suggestions: ECD is suggested to implement a series of sectoral studies, and set requirements sector 

by sector, considering the best practices in each sector, and develop detailed regulations for each 

industrial sector. This would take a few years, but once implemented, it will make environmental 

control, including inspection activities, much easy. 

 

(2) Clarification of Inspection Procedures for Each Environmental Requirement 

Issues: Inspection officers should know how to inspect each environmental requirement, such as those 

to be set in EMPs and ECCs. However, because the legal requirements are yet to be clarified, it is not 

possible to clarify the details at the moment. 

 

Suggestions: As far as the general inspection procedures are concerned, those described in the 

inspection manual are considered sufficient for now. In addition, international manuals described 

above, such as IMPEL (1999), Ministry of Environment Japan (2006), OECD (2004) and US EPA 

(2002) are useful references. For on-site wastewater sampling, Environment Canada (2005)1 may be 

useful. Once detailed requirements are set (e.g., in line with EMPs and ECCs), the environmental 

authorities should carry out trial inspections to determine how to inspect and make decisions under 

different situations. After sufficient experiences in inspection are accumulated, revised the section of 

the inspection manual as needed. There could be numerous technical/procedural issues to be resolved. 

For example, NEQEG (2015) stipulates that “specified guideline values should be achieved, without 

dilution, at least 95 percent of the time that a project is operating, to be calculated as a proportion of 

                                                      
1 Environment Canada, 2005, The inspector’s field sampling manual (2nd issue). 
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annual operating hours.”. Thus, in principle, inspection officers should know, what to do if wastewater 

from the production line is mixed with domestic wastewater, how to evaluate concentration in 95 

percent of the time based on one or two measurements, how to calculate operating hours, etc. 

 

(3) Support to Factories on Pollution Control 

Issues: During the project, efforts were made to educate people of factories about how to control 

pollution, such as different technologies to treat wastewater, pros and cons of individual and 

joint/centralized treatment, among others. However, knowledge of factory owners and managers is still 

too limited to make business decisions about pollution control, and more support to factories is 

desired. 

Suggestions: Environmental authorities are encouraged to organize workshops and consultation events 

to educate regulated communities. They should cover both procedural issues as well as technical issues. 

Workshops targeting a specific industrial sector are suggested because they usually share similar 

difficulties and similar solutions. Also, workshops targeting a specific area (e.g., industrial zone) are 

desirable in order to promote a joint/centralized wastewater treatment. For technical workshops, 

perhaps academics and practitioners in the fields of pollution control and pollution prevention should 

be called in.  

 

2.4 Output 2 – Water Quality Survey 

This output focused on capacity development through implementation of water quality surveys in 

Hlaing River basin in Yangon and Doke Hta Waddy River basin in Mandalay. Table 2.4-1 summarizes 

the activities and the indicator of Output 2.  

Table 2.4-1  Activities and Indicators of Output 2 (Water Quality Survey) 

Output 2 Capacity for implementing water quality survey to obtain reliable information is enhanced. 

Activities 2-1 To select a private or governmental laboratory which can provide reliable services of sampling and 

chemical analysis 

2-2 To collect information on hydraulic observation, tide, water utilization and water pollution sources in the 

pilot study areas 

2-3 To develop criteria for selecting sampling points, sampling time, measurement parameters, etc. 

2-4 To develop a water quality survey plan 

2-5 To develop a water quality survey manual 

2-6 To implement a water quality survey based on the water quality survey plan 

2-7 To supervise the water sampling referring to the water quality survey manual 

2-8 To verify the results of the water quality survey using the water quality survey manual 

2-9 To prepare a water quality survey report 

Indicator Water quality survey reports are prepared in the pilot area by YCDC and MCDC. 

Source: JET based on amended PDM 

 

The water quality surveys were carried out for a total five times in the dry season and rainy season 

from 2016 to 2018. The following descriptions summarize the results of the activities of Output 2. 

 

2.4.1 Select a Private or Governmental Laboratory which can Provide Reliable Services of 

Sampling and Chemical Analysis (Activity 2-1) 

The tasks of sampling and water quality analysis in Output 2 were outsourced to local environmental 

consulting companies and laboratories. In order to select these companies and laboratories, in 

February 2016, JET visited several candidate companies and laboratories and checked their 

capabilities in terms of related work experiences, methods and procedures of sampling and analysis 

work, quality control system, and availability of human and other resources, etc.  

Regarding the sampling, on-site measurement and transportation of samples, JET found that some 
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local environmental consulting companies have relatively good work experiences in water quality 

surveys. The subcontractor for such field work was selected from these consulting companies for 

Period 1 (June 2015 – April 2017) to implement the 1st – 3rd surveys, and for Period 2 (June 2017 to 

June 2018) to implement the 4th and 5th surveys. 

The laboratories providing the water quality analysis services for Period 1 (June 2015 – April 2017) 

were selected for the first time in early February 2016. The performance of laboratories was evaluated 

at each survey time, and the laboratories were changed as needed. Although these laboratories were 

carefully selected with available information, C/Ps and JET found that the analytical precision was not 

enough based on the examination of their performance in the 1st – 3rd surveys (see the details in 

Section 2.4.8). The chemical analysis results varied significantly among the local laboratories, and it 

was not possible to determine which local laboratories were reliable.  

Based on the lessons learned in Period 1, JET discussed with C/Ps and decided to outsource the 

laboratory analysis for most measurement parameters in the 4th and 5th surveys to a certificated 

laboratory in Japan except BOD and total coliform, which were analyzed in local laboratories in 

Yangon since the samples for these parameters cannot be preserved for a long time and they require 

immediate analysis work. 

 

2.4.2 Collect Information on Hydraulic Observation, Tide, Water Utilization and Water 

Pollution Sources in the Pilot Study Areas (Activity 2-2) 

In order to develop the water quality survey plan, information on climate, hydrology, pollution sources 

and other relevant characteristics of the target river basins was collected from various sources.  

 

(1) Hlaing River Basin 

The collected information is summarized in Table 2.4-2. The Hlaing River runs through the western 

part of Yangon City, joins with the Pan Hlaing River, becomes the Yangon River, and drains to 

Andaman Sea. Overall, readily available information on the Hlaing River and its basin was quite 

scarce. The spatial and temporal fluctuations of the flow of Hlaing River, which is significantly 

affected by the tide, have not been investigated in detail in the past. The main pollution sources along 

the Hlaing River in the urban area seemed to be domestic wastewater and industrial wastewater. 

Several industrial zones are located on both sides of the Hlaing River, and the water quality of 

drainage channels receiving discharges from factories seemed deteriorated. However, the impact of 

pollution sources on the water quality of Hlaing River had not been studied prior to the project.  

Table 2.4-2  Collected Information on Water Quality Survey for the Hlaing River Basin 

Category Summary 

Meteorology - The highest precipitation (approx. 600 mm/month) is observed in July while it 
hardly rains in the dry season especially from Nov. to Mar. (JICA, Final Report of 
The Project for the Strategic Urban Development Plan of the Greater Yangon, 
2013) 

Hydrology River 
information 

- The water level data of Hlaing River was unavailable. 

Tidal 
information 

- Lately the tide has not been observed by Myanmar Port Authority (MPA). The 
available historical data at Yangon Port up to 1936 showed that the highest high 
water level (HHWL) was at +6.74 m and mean water level (MWL) was at +3.121 
m in Yangon River at Yangon Port Station. (JICA, Final Report of The Project for 
the Strategic Urban Development Plan of the Greater Yangon, 2013) 

- The saltwater intrusion has been observed along the Hlaing River; however the 
spatial distribution of brackish water and its fluctuation are unknown.  

Pollution Source - Several industrial zones (IZs), including Shwe Pyi Thar IZ, Shwe Linban IZ and 
Hlaing Tharyar IZ, are located along the river. The effluent from factories such as 
battery, alcohol, and seafood factories, seems to deteriorate the surface water 
quality in drainage channels. Domestic sewage is also directly discharged to the 
Hlaing River. The detailed information on factories was collected in Output 3 
(Database). 

- The upstream and rural area of Hlaing River receive agricultural wastewater. 
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Past water quality data - In total 10 river water samples and 20 wastewater samples were analyzed in 2013 
for 11 analytical parameters. The level of COD was not high, and varied from 9 to 
25 mg/L. (University of Public Health and YCDC, Water quality assessment of 
Hlaing River Near Industrial Zone, Yangon, 2013) 

- It seems the wastewaters from factories flow into the channels and its adverse 
effect on water quality is obvious. However, concentrations of many pollutants as 
well as their main sources are not clear. 

Water use - YCDC plans to construct a water intake facility and water treatment plant in 
Kokkowa upstream of the Hlaing River to distribute drinking water to Yangon 
City. 

- YCDC is seeking the possibility of taking water from the Hlaing River to Hlawga 
Lake, which is one of the important water intake points for urban water supply, in 
order to restore the water storage in dry season. 

- The Hlaing River serves for flood control, river transportation and fisheries. 
Source: JET 

 

(2) Doke Hta Waddy River Basin 

Collected information is summarized in Table 2.4-3 below. The Doke Hta Waddy River flows from 

east to west in the south of Mandalay City and joins the Ayeyarwaddy River. There is a large 

industrial zone (three zones) in Pyi Gyi Tagon Township discharging wastewater to the south toward 

Doke Hta Waddy River and to the west toward Taung Tha Man Lake. As for the south-bound flow 

from Pyi Gyi Tagon IZ, it is discharged directly to the Doke Hta Waddy River through a 10- 

inch-diameter pipeline. In the upstream of discharging point, WSD-MCDC plans to abstract water for 

domestic water supply in the future. The pollution load from the factories and sewage in the area was 

also affecting Taung Tha Man Lake through the west-bound flow from the industrial zone. The lake is 

famous as a tourist destination in Amarapura (former capital of Myanmar), and is rich in fishery 

resources. Because there were major fish kill incidents in the lake in April – May and September – 

October 2015 presumably due to the pollution load from factories as well as other sources, 

WSD-MCDC started to check the water quality in the lake and surrounding channels periodically.  

 

Table 2.4-3  Collected Information on Water Quality Survey for Doke Hta Waddy River Basin 

Category Summary 

Meteorology - High precipitation (more than 100 mm/month) is observed in the rainy season from 
May to October while it hardly rains in the dry season especially from Dec. to Mar. 
(www.weather-and-climate.com) 

Hydrology - The river water level in the Ayeyarwady River varied from 3.6 m to 11.5 m in 2014. 
According to the 13-year monitoring data available from MCDC, the minimum river 
water level is observed in May, June, or December and the maximum level is in July, 
August, or September.  

- The monthly-average water level at Myintge Bridge of the Doke Hta Waddy River is 
relatively high from July to October and low from December to May (Department of 
Meteorology and Hydrology, 2005-2016) 

Pollution Source - The wastewater from the industrial zone in Pyi Gyi Tagon Township is discharged to 

Doke Hta Waddy River basin through the 12,000 feet and 10-inch-diameter pipeline. 

The pipeline has been constructed to reduce the pollution load in Pa Yan Taw Creek 

and intend to be connected to the wastewater treatment plant under construction.  

- The surrounding factories are allowed to discharge wastewater only at night time. 

- The detailed information on factories was collected in Output 3 (Database). 

Past Water Quality Data - WSD-MCDC has been monitoring water quality of Doke Hta Waddy River weekly 

as a potential source of supplied water (e.g., BOD varies from 3.5 to 5.3) (MCDC, 

from Mar. 2014 to Mar. 2015) 

- The water temperature, pH, color, DO, BOD and COD in Taung Tha Man Lake and 

a connected channel have been monitored by WSD-MCDC. Concentrations of COD 

(48 mg/L - more than 150 mg/L) and BOD (19 – 98 mg/L) are rather high. (MCDC, 

Oct. 2015)  

- Many dead fishes were found on the coastline of north Taung Tha Man Lake in April 

and September 2015, and it was suspected that it was caused by low level of oxygen 

and pollution load from factories.  

- Some data of wastewater quality discharged from factories have been collected.  
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- Water quality of Ayeyarwaddy River is monitored by the Ministry of Transport and 

Communications. 

Water Use - MCDC plans to use the Doke Hta Waddy River as an additional source of supplied 
water in the near future.  

- The upstream of Doke Hta Waddy River has been used for hydropower plant. 
- The other key uses are irrigation, flood control and artisanal fisheries. 

Source: JET 

 

2.4.3 Develop Criteria for Selecting Sampling Points, Sampling Time, Measurement 

Parameters, etc. (Activity 2-3) 

The main objectives of the pilot studies under Output 2 were to confirm the pollution statuses of the 

target river basins and to examine the impacts of industrial wastewater on the Hlaing River and Doke 

Hta Waddy River. The criteria for selecting sampling points, sampling time, measurement parameters, 

etc., were developed before the 1st survey and optimized further each time considering the results of 

the past water quality surveys and updated site-related information as shown in the table below. 

 

Table 2.4-4  Criteria to Select the Sampling Points, Sampling Time and Measurement 

Parameters 

Item 
Important Points to 

Consider 

Criteria for Selection 

Hlaing River Basin Doke Hta Waddy River Basin 

Sampling 
Point 

Locations of pollution 
sources, water usage, 
change in water quality 
and flow rate etc. 

 Pollution control point: major routes of pollution (e.g., channels from 
factories) and downstream locations in the river after sufficient mixing of 
wastewater and river water 

 Water usage control point: upstream of (future) water intake  
 Baseline point: upstream and downstream of confluent point, as well as the 

lowest point in the watershed 

Sampling 
Time/ 
Frequency 

Seasonal fluctuation 
(e.g., rainy /dry season), 
tidal fluctuation, other 
characteristics  

 Precipitation and river discharge: 
dry and rainy seasons 

 Tide: basically, at the time of spring 
tide and ebb tide in tidal area 

 Stability of water quality: on a day 
after several days of good weather 
(dry season) 

 Precipitation and river 
discharge: dry and rainy seasons 

 Stability of water quality: on a 
day after several days of good 
weather (dry season) 

Parameters Parameters to 
characterize river waters 
and industrial 
wastewaters 

 Relevant standards: Key parameters to monitor river water quality with 
reference to Japanese environmental standard, which will be replaced with the 
Myanmar Environmental Quality Standard after it is specified in the future.  

 Pollution sources: Discharge standard and main pollutants in the effluent 
In addition, existing water quality data, analytical capacity of laboratory, and other 
factors also shall be considered. 

Source: JET  

 

2.4.4 Develop a Water Quality Survey Plan (Activity 2-4) 

The water quality survey plan was developed as shown in the tables below. It was originally prepared 

in late 2015 based on the criteria presented in Section 2.4.3. The plan was slightly modified and 

optimized each time based on the discussions with C/Ps considering the changes in conditions of 

sampling sites and past survey results.   

Table 2.4-5  Summary of Water Quality Survey Plan for the Hlaing River Basin  

Item Contents 

Sampling Point  Hlaing River: 3 – 5 points, depending on the survey time 
 Channels in Shwe Pyi Thar IZ: 3 points   
 Channels in Hlaing Tharyar IZ: 0 – 2 points, depending on the survey time 
 Pan Hlaing River: 2 points  
 Kokkowa River: 0 – 1 point, depending on the survey time 

Sampling Time [Season] 
 1st survey: dry season in 2016 
 2nd survey: rainy season in 2016 
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Item Contents 

 3rd survey: dry season in 2017 
 4th survey: rainy season in 2017 
 5th survey: dry season in 2018 
[Time] 
 At the time of ebb tide near spring-tide day as much as possible 

Measurement 
Parameters 

[All points] 
 pH, EC, DO, TDS, salinity, turbidity, water temperature, ORP 
[Basic points] 
 Flow rate (if available), TSS, BOD, COD, oil and grease, total coliform 
[Representative points] 
 Total phosphorus, total nitrogen, cyanide, phenols, zinc, total chromium, hexavalent 

chromium, arsenic, total mercury, cadmium, and lead 
 Color, odor, iron and manganese in the 1st survey 
 Copper, phosphate, ammonia nitrogen, nitrate nitrogen and nitrite nitrogen in the 1st – 3rd 

surveys 
[Only one or two points] 
 Pesticides* and PCB  

* Total organic chlorine pesticides and total organic phosphorus pesticides for second and third surveys 

* Aldrin, atrazine, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endosulfan, endosulfan sulfate, endrin, HCH-alpha (benzene hexachloride-alpha), 

HCH-beta, HCH-delta, HCH-gamma(Lindane), alachlor, diazinon, chlorpyrifos, dimethoate and imidacloprid for fourth and fifth surveys 

Source: JET  

Table 2.4-6  Summary of Water Quality Survey Plan for the Doke Hta Waddy River Basin  

Item Contents 

Sampling Point  Doke Hta Waddy River: 3 – 4 points, depending on the survey time 
 Wastewater pipeline discharging to Doke Hta Waddy: 1 point 
 Taung Tha Man Lake: 2 – 3 points 
 Flow path to Taung Tha Man Lake :4 – 7 points depending on the survey time 
 Ayeyarwaddy River: 0 – 1 point, depending on the survey time 
 Shwe Kyin Creek: 0 – 1 point, depending on the survey time 

Sampling Time  1st survey: dry season in 2016 
 2nd survey: rainy season in 2016 
 3rd survey: dry season in 2017 
 4th survey: rainy season in 2017 
 5th survey: dry season in 2018 

Measurement Parameters [All points] 
 pH, EC, DO, TDS, salinity, turbidity, water temperature, ORP 
[Basic points] 
 Flow rate (if available), TSS, BOD, COD, oil and grease, total coliform 
[Representative points] 
 Total phosphorus, total nitrogen, cyanide, phenols, zinc, total chromium, hexavalent 

chromium, arsenic, total mercury, cadmium, and lead 
 Color, odor, iron and manganese in the 1st survey 
 Copper phosphate, ammonia nitrogen, nitrate nitrogen and nitrite nitrogen in the 1st 

– 3rd surveys 
[Only one or two points] 
 Pesticides* and PCB  

* Total organic chlorine pesticides and total organic phosphorus pesticides for second and third surveys. 

* Aldrin, atrazine, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endosulfan, endosulfan sulfate, endrin, HCH-alpha (benzene hexachloride-alpha), 

HCH-beta, HCH-delta, HCH-gamma(Lindane), alachlor, diazinon, chlorpyrifos, dimethoate and imidacloprid for fourth and fifth surveys 

Source: JET  
 

2.4.5  Develop a Water Quality Survey Manual (Activity 2-5) 

The water quality survey manual was developed to improve quality and reliability of water quality 

surveys by the C/P organizations. The manual summarized methodologies of developing a sampling 

plan, sampling and on-site measurement, storage and preservation of samples, review of analytical 

data, and report writing. 
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2.4.6 Implement a Water Quality Survey based on the Water Quality Survey Plan  (Activity 

2-6) 

The water quality surveys were conducted for a total of five times by a team from a local consulting 

company under the supervision of C/Ps and JET as per the following schedule targeting one time in 

the rainy season and another time in the dry season for each year.  

Table 2.4-7  Sampling Dates for the Hlaing River Basin 

Survey Sampling Period Note 

First water quality survey 21-23 Feb 2016 - 

Second water quality survey 20 and 21 Jun 2016 - 

Third water quality survey 30 Jan–1 Feb 2017 - 

Fourth water quality survey 18-20 Sep 2017 It rained heavily in the afternoon of 19 Sep. 

Fifth water quality survey 19–21 Feb 2018 - 

Source: JET  

Table 2.4-8  Sampling Dates for the Doke Hta Waddy River Basin 

Survey Sampling Period Note 

First water quality survey 17, 18 and 25(re-sampling) 

Feb 2016 

Since the survey team found the sample volume was 

not enough for analysis after the survey, they went to 

the site again to retake the samples on 25 Feb. 

Second water quality survey 20 and 21 Jun 2016 The samples of Doke Hta Waddy River were taken at 
night time. 

Third water quality survey 30 Jan–1 Feb 2017 - 

Fourth water quality survey 25 and 26 Sep 2017 - 
Fifth water quality survey 26–27 Feb 2018 - 

Source: JET  

 

The sampling points of the surveys are shown in the following maps. 

  
Source: JET  

Figure 2.4-1  Sampling Points of Water Quality Surveys in the Hlaing River Basin  
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Source: JET  

Figure 2.4-2  Sampling Points of Water Quality Surveys in the Doke Hta Waddy River Basin 

 
TPK  

Bridge 
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2.4.7 Supervise the Water Sampling Referring to the Water Quality Survey Manual (Activity 

2-7) 

The field work of the surveys was supervised by C/Ps from ECD-Yangon Regional Office, 

PCCD-YCDC and WSD-YCDC in the surveys in Yangon, and ECD-Mandalay Regional Office and 

WSD-MCDC and in the surveys in Mandalay (see Figure 2.4-3). The instructions given through the 

surveys included the basic procedure of water sampling, on-site measurement using the 

multi-parameter water quality meter and water flow measurement, sample preservation as well as 

recording of on-site information.  

Apart from the samples analyzed by the outsourced laboratories, one set of water samples was 

delivered to the C/Ps’ laboratories (Water Laboratory and Wastewater Laboratory in WSD-YCDC and 

the laboratory in WSD-MCDC) for chemical analysis.  

 

 
Water Sampling in Yangon 

 
Sample Preservation in Yangon  

 
On-site Water Quality Measurement in Mandalay 

 
Water Flow Measurement in Mandalay 

Source: JET 

Figure 2.4-3  Photographs from the Water Quality Surveys 

 

2.4.8 Verify the Results of Water Quality Survey Using the Water Quality Survey Manual 

(Activity 2-8) 

The results of the water quality surveys were validated with the technical staff of each C/P 

organization in accordance with the Water Quality Survey Manual. The checked items included 

comparison with standard values, consistency with the results of the past surveys, consistency with the 

results of related parameters, precision of analysis confirmed with the results of quality control 

samples, and cross-check of results with other laboratory’s results. The validation processes revealed 

that the analytical precision was not sufficiently high in the 1st – 3rd surveys. For example, the results 

of duplicate analysis, in which two samples collected and analyzed in the same way simultaneously, 

showed more than a 20% difference. Also there were possibilities that measured values for some 
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parameters, such as Chemical Oxygen Demand (COD), Biochemical Oxygen Demand (BOD), 

cadmium and lead, were higher than the true values. While overcoming these technical issues is 

beyond the scope of this project, the validation processes helped the C/P staff learn some important 

lessons about the issues of current water quality analysis in Myanmar as well as the needs for 

improvement: 

1) One of the reasons why there are significant variations of analysis results among the local 

laboratories is that each laboratory applies a different analysis method including simplified 

methods and originally-developed methods. Several advanced laboratories apply 

internationally-recognized and reliable analytical methods for some analytical parameters, but not 

for all parameters. It is crucial to develop the national standard method of environmental water 

quality analysis in Myanmar. 

2) It seems that some laboratories have difficulties in conforming to each step of the procedure and 

requirement specified in the original analysis method, apparently due to lack of understanding of 

the analysis method, insufficient skill and unavailability of reagent and apparatus. It is essential to 

establish a wide range of QA/QC (Quality Assurance/Quality Control) that will ensure 

appropriate data management in a laboratory, implementation of proficiency test and cross-check, 

as well as establishment of accreditation system of laboratories, such as ISO17025. 

In Period 1 (June 2015 – April 2017), some data was not satisfactorily validated in the 1st – 3rd 

surveys though efforts were made to improve the data quality. The data reliability was significantly 

improved in the 4th and 5th surveys due to the change of policy to select the laboratories as described in 

Section 2.3.2. Thus, the water qualities in target river basins were evaluated based on the results of 4th 

and 5th surveys. The results from the 1st to 3rd surveys were used as reference.  

In addition, an OJT of chemical analysis targeting the Water Laboratory of WSD-YCDC and WSD 

laboratory of MCDC were conducted in order to check and improve the methodological and 

operational skills of water quality analysis. A method for cross-checking nitrogen data was introduced 

to the Water Laboratory of YCDC. As for WSD-MCDC, the standard method of BOD was upgraded 

and an advise on COD analysis was given to the staff members. 

 

2.4.9 Prepare a Water Quality Survey Report (Activity 2-9) 

(1) Water quality survey results  

Since there is no ambient water environmental quality standard in Myanmar yet, C/Ps and JET 

evaluated the water qualities based on some reference standards and related guidelines in Myanmar, 

Vietnam and Japan, considering the type and usage of water. They included i) Vietnamese national 

technical regulations on surface water quality (QCVN 08, 2015), ii) Japanese environmental quality 

standard for water pollution in lakes (Environment Agency Notification No. 59, last amended in 2016), 

iii) draft national drinking water quality guideline (MOHS, 2014) and iv) National Environmental 

Quality (Emission) Guideline (MONREC, 2015) for wastewater. The water quality in each target river 

basin is summarized below based on the past survey results.  

1) Water quality survey result in Hlaing River basin 

The overall view on water quality in Hlaing River basin is described below. 

a) Pollution levels in Hlaing River and Pan Hlaing River 

- Except TSS (Total Suspended Solid) and total coliform, the water quality in Hlaing River and Pan 

Hlaing River in the rainy season (September 2017) was acceptable for conservation of aquatic 

lives, irrigation and water transportation based on the Vietnamese surface water quality guideline 

values. During the dry season (February 2018), the water quality deteriorated as shown by high 

COD detected at some points and slight oil and grease detected at all points. Only the upstream 

area of Hlaing River (upstream of Shwe Pyi Thar Bridge) still kept the good water quality 

desirable for irrigation and water transportation except above-mentioned TSS, total coliform and 
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oil and grease. In the middle-stream of Pan Hlaing River (upstream of Hlaing Bridge), the river 

water was extremely muddy in February 2018 resulting in very low dissolved oxygen (DO) and 

high BOD and COD, presumably due to the effect of sediment in the water stirred by a surging 

tide flow or other reasons. See Table 2.4-9 for the result list of BOD and COD. 

- The results in these rivers did not exhibit levels of toxic pollutants harmful for human health. 

Only slight lead (0.058 mg/L) was detected in downstream area in Pan Hlaing River in February 

2018, but it was considered as one originally contained in the natural sediment. 

 

Table 2.4-9  Classification of BOD and COD Levels in the Hlaing River Basin 

Unit: mg/L

Min Max Average Min Max Average Min Max Average Min Max Average

Hlaing River 1.2 2.3 1.6 2.4 3.7 3.0 10 14 12 20 71 44

Pan Hlaing River 0.7 1.6 1.1 3.8 44.6 24.2 12 14 13 63 3400 1732

Kokkowa River

Creek Creek in Shwe Pyi Tar IZ 5.4 32 14 134 268 222 19 44 28 230 5700 3610

8.3 5.23.7 5.7

COD

Rainy Season(Sep 2017) Dry Season(Feb 2018)

River

Target Rainy Season(Sep 2017) Dry Season(Feb 2018)

BOD

 

Vietnamese Environmental Standard(QCVN08:2015) for reference

BOD COD

A1 For domestic water supply 4 10

A2 For domestic water supply with treatment and conservation of aquatic lives 6 15

B1 For irrigation 15 30

B2 For water transportation and other purposes with demand for low-quality water 25 50

>25 >50Less than B2

Water Usage

 

Source: JET 

 

b) Spatial distribution of pollution in Hlaing River: difference in water quality from upstream to 

downstream 

- The results in Hlaing River did not show clear deterioration of the surface water quality in the 

flow direction during the rainy season (see Figure 2.4-4). 

- During the dry season, the COD level increased from the up-stream to downstream (Figure 2.4-5). 

while there was no significant difference in BOD level among the locations. It implies that the 

high COD in the dry season in the downstream area was largely due to organic matter associated 

with suspended solid in the water and not soluble organic substance. 

- More monitoring data is required to identify the spatial and temporal changes of surface water 

quality in Hlaing River.  
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Source: JET 

Figure 2.4-4  Water Quality Distribution in the Hlaing River 

c) Seasonal changes of water quality  

- The concentration of pollutants in the dry season was higher than one in the rainy season for most 

sampling points and for most parameters as represented by BOD and COD (see Figure 2.4-5). It 

indicated that in the rainy season the storm water diluted such pollutants and alleviated the 

pollution impact in the river. The result revealed that the pollution impact of industrial wastewater 

and domestic wastewater from the basin gets larger during the dry season, making it difficult to 

fully maintain the desired water quality in the Hlaing River during the dry season.  

 
BOD  

 
COD 

Source: JET 

Figure 2.4-5  Water Quality Changes between Rainy Season and Dry Season (Hlaing River 

Basin) 

Creek in Shwe Pyi Thar IZ

（middle and downstream） 

Hlaing River 

Pan Hlaing River 

Hlaing River 

Pan Hlaing River 

Upstream Downstream 

Creek in Shwe Pyi Thar IZ

（upperstream） 

Creek in Shwe Pyi Thar IZ

（middle and downstream） 

Creek in Shwe Pyi Thar IZ

（upperstream） 

(Close-up figure) 
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d) Pollution impact from IZs 

- In the creek that flows through the Shwe Pyi Thar Industrial Zone (IZ) to Hlaing River, the water 

quality in the past surveys until February 2017 was significantly worse due to the inflow of 

wastewater, which was indicated by low DO as well as high concentrations of COD, BOD, oil 

and grease, nutrients, phenol and others.  

- The water quality of this creek improved in September 2017 probably because the operation of 

distilleries along the creek was suspended. This order was given by the Yangon Region 

Government to six distilleries in the IZ in July or August 2017. However, after the new pipeline 

from distilleries was constructed in the creek, the water quality deteriorated again (see Figure 

2.4-6).   

- The water quality in the creek hinges on the impact of wastewater from these factories. It is 

important to continue to monitor the wastewater from these pollution sources, which could 

improve or deteriorate depending on the factories’ operation and performance of wastewater 

treatment.  

- Overall, Hlaing River has a significant capacity to dilute water from the creek, and the pollution 

impact to Hlaing River does not appear to be so high, though the impact of localized pollution 

would be a concern. 

Pollution plume from a pipeline 

discharging the wastewater in the creek in 

Shwe Pyi Tar IZ(downstream of Shwe-3) 

 

Brown-colored water flow in the creek to 

Hlaing River (downstream of Shwe-1)  

        Source: JET 

Figure 2.4-6  Pollution Plume in the Creek of Shwe Pyi Tar IZ 

e) Water quality for domestic water supply at Kokkowa River and Wataya 

- The sampling points of Kokkowa and Wataya were investigated as possible future intake point(s) 

of domestic water supply to Yangon City. The water treatment plant is planned to be constructed 

on the bank of the Kokkowa river, upstream of Hlaing River. WSD-YCDC is also seeking the 

possibility to withdraw water from Hlaing River to Hlawga Lake to prevent a drawdown of 

Hlawga lake in the dry season. Judging from the results, the water qualities at Kokkowa and 

Wataya in rainy season seem good enough for water supply for domestic water supply if the water 

is treated at a water treatment facility using filters and other ordinary means. It satisfied the draft 

national drinking water guideline values (MOHS, 2014) with respect to the measured parameters 

except turbidity at both sampling points in September 2017 and February 2018 as well as total 

chromium and lead at Wataya point in February 2018 (see Table 2.4-10). It was hypothesized that  

chromium and lead, whose concentrations were not very high, were contained in the suspended 

sediment and are of natural origin. Whether they can be removed during water treatment or not 

should be confirmed. 

- The pesticides were not detected in the survey both in September 2017 and February 2018, but 

needs to be further investigated in other seasons including the farming season.  

- There are some potential pollution sources along Hlaing River in the surrounding of Wataya. The 

water samples in these surveys were taken during the spring tide time and when the water was 

Hlaing River 

Flow in creek 
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flowing downward after high-tide. However, the pollution level might change in a farming season, 

or when the water flows upward after low-tide.  

- It should be noted that these surveys were conducted as part of the environmental monitoring 

under Output 2, and the results do not guarantee the safety of waters for drinking and other 

purposes. The measurement parameter in these surveys were limited and did not cover all the 

guideline values. Thus it is crucial to continue to check the water quality throughout the year for a 

wider range of parameters and with continuous monitoring in one tide cycle per day and between 

spring tide and neap tide. 

 

Table 2.4-10  Comparison with Draft Drinking Water Quality Standard for Possible Domestic 

Water Supply (Hlaing River Basin) 

Sep 2017 Feb 2018 Sep 2017 Feb 2018

pH - 7.89 8.35 7.61 8.21 6.5 - 8.5

Turbidity NTU 545 169 618 >1000 5

TDS mg/L 66 140 81 156 1000

Cyanide(total) mg/L < 0.1 < 0.1 < 0.1 < 0.1 0.07

Zinc (Zn) mg/L 0.029 0.014 0.054 0.13 3

Total chromium (T-Cr) mg/L 0.019 0.010 0.048 0.11 0.05

Arsenic (As) mg/L 0.0016 0.0015 0.0026 0.011 0.05

Copper (Cu) mg/L 0.010 0.0054 0.017 0.045 2

Total Mercury (Hg) mg/L < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.001

Cadmium (Cd) mg/L < 0.001 < 0.001 < 0.001 < 0.001 0.003

Lead (Pb) mg/L < 0.005 < 0.005 0.0097 0.024 0.01

Pesticides (total 17 parameters)mg/L <0.0005 <0.0005 <0.0005 <0.0005
Specified for some

parameters respectively

: Satisfied with reference standard

: Not satisfied with reference standard

Kokkowa Wataya
MOH Draft National

Drinking Water Quality

Std(2014)

UnitParameter

 
Source: JET 

 

 

2) Water quality survey result in Doke Hta Waddy River Basin 

The overall view on water quality in Doke Hta Waddy River basin is described below.  

a) Pollution impact of the industrial wastewater to Doke Hta Waddy River 

- The Doke Hta Waddy River seems to have adequate water quality for domestic water supply with 

water treatment facility using filters and other ordinary means. The level of organic pollution does 

not appear to be very high. None of the results in this project showed elevated levels of toxic 

substances. The water quality did not dramatically vary in seasons or from point to point. See 

Table 2.4-11 for the results of BOD and COD, and see Table 2.4-12 for the results of water 

qualities at future intake points compared with drinking water quality guideline value. 

- Until the 3rd water quality survey in February 2017, the wastewater discharged from 10-inch 

pipeline had contained high concentrations of pollutants that included oil and grease, phenols and 

hexavalent chromium in addition to organic materials and nutrients. The concentrations of these 

pollutants were higher than the guideline values applied to general wastewater (general 

application, National Environmental Quality (Emission) Guidelines, 2015). It was noted that the 

pollution impact of this 10-inch pipe wastewater on water quality of Doke Hta Waddy River was 

limited because of the large dilution capacity of the river, though localized pollution and adverse 

impact, such as an awful odor to residents in the vicinity of the discharging point, were 

undeniable. 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-29 

- After several distilleries in Pyi Gyi Tagon IZ were shut down their operation temporarily from 

June – August 2017 by instructions of Mandalay Region Government and MCDC, the pollution 

load from the 10-pipe line seemed to decrease. However, the discharging wastewater still 

contained oil and grease, phenols, and other pollutants.  

- The concentrations of pollutants in the dry season was higher than those in the rainy season for 

most sampling points and for most parameters. This is similar to the Hlaing River basin (Figure 

2.4-7). On the other hand, the pollution loads of organic substances, i.e., BOD and COD, in Doke 

Hta Waddy River in October 2017 seemed larger than those in February 2018 (DHWD-1 in 

Figure 2.4-7). It indicated that the storm water in the rainy season flushed more organic 

substances with soils from the upper basin to the river, though the concentrations of organic 

substances is not higher because of the dilution effect. 

Table 2.4-11  Classification of BOD and COD Levels in Doke Hta Waddy River Basin 

Unit: mg/L

Min Max Average Min Max Average Min Max Average Min Max Average

Doke Hta Waddy River 1.1 5.4 3.7 4.7 5.7 5.0 4.2 6 5.2 2.8 5.2 3.6

Ayeyarwaddy River

Lake Taung Tha Man Lake 5.4 6.0 5.7 23 357 190 28 28 28 130 280 205

Creek Inflow to Taung Tha Man

Lake

(LKP Stream, UST Bridge,

Pa Yan Taw Creek,

Columbo Creek)

2.3 6.6 4.4 9.8 354 206 14 70 32 21 540 209

River

Target

BOD COD

Rainy Season(Sep 2017) Dry Season(Feb 2018) Rainy Season(Sep 2017) Dry Season(Feb 2018)

5.4 4.7 11 4.4

 

Vietnamese Environmental Standard(QCVN08:2015) for reference

BOD COD

A1 For domestic water supply 4 10

A2 For domestic water supply with treatment and conservation of aquatic lives 6 15

B1 For irrigation 15 30

B2 For water transportation and other purposes with demand for low-quality water 25 50

>25 >50Less than B2

Water Usage

 

Source: JET 

 

Table 2.4-12  Comparison with Draft Drinking Water Quality Standard for Existing/Possible 

Domestic Water Supply (Doke Hta Waddy River Basin) 

Sep 2017 Feb 2018 Sep 2017 Feb 2018

pH - 8.40 8.15 7.88 8.06 6.5 - 8.5

Turbidity  NTU 39.5 9.5 74.1 80 5

TDS mg/L 160 0.245 133 0.101 1000

Cyanide(total) mg/L < 0.1 < 0.1 < 0.1 < 0.1 0.07

Zinc (Zn) mg/L 0.0081 < 0.005 0.0087 0.0078 3

Total chromium (T-Cr) mg/L 0.0058 < 0.005 0.0056 < 0.005 0.05

Arsenic (As) mg/L 0.0016 0.0023 0.0017 0.0013 0.05

Copper (Cu) mg/L < 0.005 < 0.005 < 0.005 0.014 2

Total Mercury (Hg) mg/L < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.001

Cadmium (Cd) mg/L < 0.001 < 0.001 < 0.001 < 0.001 0.003

Lead (Pb) mg/L < 0.005 < 0.005 < 0.005 < 0.005 0.01

Pesticides mg/L - < 0.0005 < 0.0005
Specified for some

parameters respectively

: Satisfied with reference standard

: Not satisfied with reference standard

DHWD1 Intake AYWD
MOH Draft National Drinking

Water Quality Std(2014)
UnitLocation Name

 
Source: JET 
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BOD Concentration 

 

  
COD Concentration 

 

 
BOD Load 

 

 
COD Load 

Source: JET 

Figure 2.4-7  Water Quality and Pollution Load Changes between Rainy Season and Dry 

Season (Doke Hta Waddy River Basin) 

b) Pollution level of Taung Tha Man Lake 

- The water quality in Taung Tha Man Lake was characterized as eutrophic. The lake, manifested 

traits like higher phosphorus and nitrogen concentrations compared to general indicators for 

eutrophication: 0.01 mg/L for total phosphorus and 0.15 mg/L for total nitrogen (USEPA, 

Nutrient Criteria Technical Guidance Manual, 2000), has relatively low DO as well as high COD 

and pH. 

- As a whole the water quality in the lake was significantly deteriorated in the dry season compared 

with the rainy season (Table 2.4-13 and Figure 2.4-8). Especially in February 2018, the nutrient 

level was very high (4.3 mg/L for total phosphorus and 25 mg/L of total nitrogen) in the northern 

lake. At that period, the lake’s water level was quite low and the water area was enclosed without 

enough water exchanges between the lake and other water bodies in the dry season. In such 

Doke Hta Waddy River 

Taung Tha Man Leke 

Inflow creek  

to Taung Tha Man Lake 

Doke Hta WaddyRiver 

Taung Tha Man Leke 

 

Inflow creek to  
Taung Tha Man Lake 
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condition, the influent nutrients are further accumulated in the lake. It will increase algae and 

phytoplankton and result in internal organic production, which accelerates eutrophication. There 

is no doubt that the lake is eutrophic, even hypereutrophic. However the eutrophication 

mechanism in the lake is not clear and complicated. Since the water quality in the lake has 

changed or fluctuated dramatically over time or with seasons, more monitoring data will be 

necessary to examine the mechanism of water pollution in the lake. 

- The creek flowing through U Shwe Taung Bridge, which is a confluence of Pa Yan Taw creek, Let 

Khot Pin stream and Columbo creek, is one of the major pollution paths to Taung Tha Man Lake. 

Among these creeks, the pollution loads of organic material and nutrients were the highest in Pa 

Yan Taw creek except the total nitrogen in the dry season. This implies that the Pa Yan Taw creek 

basin would have the highest priority for pollution control measures among these three basins in 

order to reduce the load to Taung Tha Man Lake. Pollution control measures based on pollution 

load are to be discussed in Output 4. 

- In addition to BOD and COD, moderate levels of oil and grease (max. 10 mg/L) and phenols 

(max. 0.06 mg/L) were detected from these creeks, which are considered to originate from the 

domestic wastewater and industrial wastewater. 

- Harmful levels of toxic substances for human health such as heavy metals were not detected. 

Table 2.4-13  Nutrients Level in Taung Tha Man Lake 

mg/L

Oct 2017 Feb 2018 Oct 2017 Feb 2018

0.38 4.3 2.0 25

0.36 1.7 1.7 9.2

I Conservation of natural environment

II

Water supply for purify water using filters and

other simple means, fishery for salmon/troun,

sweetfish, bathing etc.

III
Water supply for purify water using pre-

treatment and other advanced methods

IV Fishery for smelt etc.

V

Fishery for smelt etc., industrial water,

agricultural water, and conservation of the

environment

Remarks

Comparison with Japanese Environmental Standard (lake) for reference

S-TTML

N-TTML

Total Phosphorus Total Nitrogen
Location Name

0.005 mg/L or less

0.01 mg/L or less

0.03 mg/L or less

0.05 mg/L or less

1　Standard values are based on daily average values.

2　Standard values for total phosphorous are not applicable to water for agricultural use.

0.1 mg/L or less

0.2 mg/L or less

0.4 mg/L or less

0.6 mg/L or less

1 mg/L or less

0.1 mg/L or less

 
Source: JET 
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   Source: JET 

Figure 2.4-8  Water Quality Changes in Northern Taung Tha Man Lake 

 

(2) Develop water quality survey reports 

A series of seminars on the development of water quality survey reports were organized for the 

technical staff of ECD (HQ office, Yangon Regional Office and Mandalay Regional Office), YCDC 

(PCCD and WSD) and MCDC (WSD and CD) and was conducted from November 2017 to February 

2018 in order to provide an opportunity to evaluate the survey results based on their own survey 

objectives and to develop technical reporting skills in the area of water environmental management. 

The C/P staff involved in Output 2 activities were divided into five groups (ECD group, PCCD-YCDC 

group and WSD-YCDC group for Hlaing River basin and ECD group and MCDC group for Doke Hta 

Waddy River basin), and they developed their own water quality survey reports in line with their duty 

of water environmental management and interest of each C/P organization. Another water quality 

report was developed by JET in order to present the comprehensive survey results. 
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Seminar in Yangon 

 

 

 
Seminar in Mandalay 

Source: JET 

Figure 2.4-9  Photographs of Seminar on Development of Water Quality Survey Report 

2.4.10 Issues and Suggestions Identified through Output 2 Activities 

This section summarizes the key issues identified in relation to Output 2 and the suggestions of JET on 

the issues. 

 

(1) Improvement of Monitoring Data Quality in Myanmar 

Issues: The quality control of survey data was a big challenge in the first half of the project as 

described in Section 2.4.8. A series of validation processes of analytical data revealed that the 

accuracy and precision of the results from local laboratories were not always good enough to evaluate 

water environmental quality. The suspected errors were likely caused by improper analytical 

methodologies and/or performance at laboratories. For example, some laboratories apply a simple and 

quick analysis method, but it was sometimes insufficient considering the monitoring purpose and the 

nature of the water sample. Even if the laboratory applies a reasonable analysis method, there are other 

difficulties in conforming to each step of the procedure and requirement specified in the original 

analysis method due to lack of understanding of the method, as well as insufficient skill and 

unavailability of a reagent, apparatus and equipment. Furthermore, there is no national accreditation 

system to judge the performance of laboratories. The capacity improvement of laboratory in Myanmar 

is one of key challenges to acquire reliable data. 

 

Suggestions: The technical guideline and guidance to environmental analysis laboratories should be 

provided by ECD. The required measures include the standardization of environmental analytical 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-34 

methodologies of laboratories and establishment of a wide range of QA/QC (Quality 

Assurance/Quality Control) system that will ensure appropriate data management in a laboratory. The 

monitoring method should be specified for each environmental parameter once the national surface 

water quality standard is stipulated. The QA/QC activities include an implementation of proficiency 

test and cross-check, as well as establishment of a quality management system required by an 

accreditation system of laboratories, such as ISO17025. In addition, it is also crucial to obtain more 

reliable environmental surface water quality data in wider areas in Myanmar so that the obtained data 

at specific site can be compared with the data of different area or time, which will help validate the 

monitoring data. 

 

(2) Development of Proper Water Environmental Standard 

Issues: Since a surface water quality standard has not been set in Myanmar, it is difficult for relevant 

parties including environmental authorities to have a common understanding of desirable water quality 

in the target water body. The environmental standard is important to assess water quality based on the 

surface water quality standard, and then to implement environmental management measures necessary 

to achieve the standard.  

 

Suggestions: National Enivironmental Quality Standrads including surface water quality standard is 

under development by ECD/MONREC according to Article 10 of the Environmental Conservation 

Law (Law No.9, 2012). The surface water qualtiy standard should have proper criteria to characterize 

water quality under different water usage, and also financially and technically enforceable with the 

capacity of monitoring organization. It is recommended to utilize the monitoring data acquried from 

water qualiry sureys under Output 2 to establish a propoer surface water qualtiy standard in Myanmar.  

 

(3) Regular Surface Water Monitoring  

Issues: It is essential that the national and local governments monitor the water qualities of public 

waters, and obtain spatial and historical data for making administrative decisions. However, there are 

no laws or rules that stipulate the specific mandate or responsibilities of water quality monitoring in 

the public water bodies yet. In addition, a nation-wide and region-wide water quality monitoring has 

not been conducted by the national and the local governments for water environment conservation and 

management. Regarding technical aspects, it has to be admitted that the spatial and temporal changes 

of surface water quality in the target water bodies in the project were not clear in detail. The water 

quality data might have been affected by a specific event, such as soil erosion, wastewater discharged 

temporaily, sand excavation activities, etc. In addition, the water quality would have not only seasonal 

variation, but also other variations at monthly or daily frequency. Only two-times-per-year sampling 

survey cannot reveal the mechanisms and reasons of such variations. More sampling frequency to 

acquire at least monthly data for representative points and parameters will be required in terms of 

environmental water quality monitoring 

 

Suggestions: It is suggested that the regular water quality montioring be planned, conducted and 

reported by responsible authorities. According to Article 13 of the Environmental Conservation Law 

(2012), ECD is developing a nation-wide environmental monitoring program. Under such national 

program and instruction, reginal ECDs will be expected to develop a detailed monitoring plan for the 

region, conduct the survey, and report the results to ECD Headquarters and other relevant parties. 

Such comprehensive monitoring program should be implemented regularly. Furthermore, 

investigations of detailed mechanism of water pollution are required in specific areas, such as a tidal 

reach area of Hlaing River and Taung Tha Man Lake. Variations in water qualities in cross/ 

longtidinal sections in daily and monthly tidal cycles in differenct season should be investigated to 

clairfy how the water quality changes by tidal current in the Hlaing River. The eutrophication 

mechanism in Taung Tha Man lake also has not been investigated: how the nutients inflow to the lake, 

how the oxygen in the water is consumed, and how the nitrogen and phosphorus are cycled among the 

sediment, water, phytoplankton and other medium need to be investigated. 
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2.5 Output 3 – Database Development 

This output aims to develop a databases for pollution sources and river water qualities. Table 2.5-1 

summarizes the output, activities and indicators of Output 3. According to the original PDM and the 

PO, six activities were to be implemented to achieve the output. However, existing data and 

information were too limited to develop the databases, and Activity 3-4 “To collect additional 

information required to develop the database” was added when the PDM and PO were amended in 

December 2015. Also, one of the indicators of Output 3 was revised during the Mid-term Review so 

that the indicators cover the database of Output 3. 

Table 2.5-1  Activities and Indicators of Output 3 

Output 3 Database of water pollution sources and river water quality is developed. 

Activities 3-1 To collect and sort out the information on water pollution sources which was collected by the Activity 

1-1, inspection results and the water quality survey results 

3-2 To develop a system concept 

3-3 To design the database based on the system concept 

3-4 To collect additional information required to develop the database 

3-5 To develop the database 

3-6 To conduct training on operation and utilization of the database 

3-7 To develop an operation and maintenance manual of the database 

Indicator At least 150 factories’ information is accessible on the database. 

Results of water quality survey is accessible on the database  
Source: JET based on amended PDM 

 

 

2.5.1 Collect and Sort out the Information on Water Pollution Sources which was Collected by 

the Activity 1-1, Inspection Results and the Water Quality Survey Results (Activity 3-1) 

In 2015 and 2016, existing information on pollution sources, such as lists of factories that discharge 

wastewater in Hlaing River basin and Doke Hta Waddy River basin, was collected from YCDC and 

MCDC. In Yangon, YCDC had collected information from each industry using PCCD’s inspection 

form shown in Table 2.5-3 as part of YCDC’s effort to manage pollution and improve business 

licensing. The filled inspection forms were available in hard copy only, and in 2015, in order to 

develop a trial database, YCDC and JET digitized information for 68 factories that discharge 

wastewaters and located in Hlaing Tharyar, Shwe Linban, and Shwe Pyi Thar Industrial Zones (IZs) in 

Hlaing River Basin. 

Table 2.5-2  Inspection Form of YCDC-PCCD 

Inspection Form of Environmental Pollution Status 

 concerning water pollution caused by industrial waste discharged from Industrial Zones  

in YCDC boundary area 

(---------------------------) Industrial Zone 

(-----------------------------------) Factory 

1. Name of Factory   ---------------------------------------------------------------- 

2. Name of Owner/ Address/Contact No  ---------------------------------------------------------------- 

3. Area    ---------------------------------------------------------------- 

4. Raw Material   ---------------------------------------------------------------- 

5. Production Capacity (daily)  ---------------------------------------------------------------- 

6. Water resource/Water use  ---------------------------------------------------------------- 

7. Mixing Chemical Substances ---------------------------------------------------------------- 

8. Energy Consumption  ---------------------------------------------------------------- 

9. Type of Filtration Tank  ---------------------------------------------------------------- 

10. Size of Filtration Tank  ---------------------------------------------------------------- 

11. Current waste water quality discharged from factory (2012-2014) 

(A) BOD (Biological Oxygen Demand) ---------------------------------------------------------------- 

(B) COD (Chemical Oxygen Demand) ---------------------------------------------------------------- 

(C) TS (Total Solid)   ---------------------------------------------------------------- 

(D) SS (Suspended Solid)  ---------------------------------------------------------------- 

(E) pH    ---------------------------------------------------------------- 
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(F) Temperature C   ---------------------------------------------------------------- 

(G) Other Contents   ---------------------------------------------------------------- 

12. Whether measuring weight of solid waste at the time of departure from factory or not 

If yes, ------------------------------, If no, -------------------------------------- 

List of solid waste amount (monthly or annual) in (ton or m3) 

(1) --------------------------------------------------------------------------------------------------------- 

(2) --------------------------------------------------------------------------------------------------------- 

(3) --------------------------------------------------------------------------------------------------------- 

etc. 

13. Solid waste management 

 

Type of solid 

waste 
Reuse Recycle 

Dispose at 

factory 

Dispose at other 

place (dumping 

site/ incinerator) 

     

     

     

 

Other related document of solid waste disposal (e.g., Name of solid waste disposal/treatment factory and 

authorized organization, weighting of solid waste) 

 

14. Name of Contact Person from factory/Address/Signature 

---------------------------------------------------------------------------------------------------------------- 
 

Source: YCDC 

 

Similar efforts were made to collect relevant information in Mandalay in 2015. By this time MCDC 

had already been trying to construct a centralized wastewater treatment facility in the south of Pyi Gyi 

Tagon IZ, and a 10-inch pipeline had been laid out to collect wastewater from major factories. 

Furthermore, the major fish kill in Taung Tha Man Lake in 2015 prompted MCDC and other 

organizations to implement inspection of factories in the area. Thus, some data were available from 

MCDC. 

In addition, DISI had a digitized dataset of registered businesses and similar information was generally 

available from industrial zone management committees (IZMCs). These data sets were obtained by 

July 2016 from DISI in Yangon and Pyi Gyi Tagon IZ in Mandalay. The information collected by the 

end of December 2015 and by July 2016 is shown in Table 2.5-3.  

Table 2.5-3  Collected Existing Information 

 Until December 2015 From January to July 2016 

Hlaing 

River Basin 

(Yangon) 

 Number of Factories: 68 (only the factory 

which discharge wastewater) 

 Source: YCDC 

 Description (Answer for Inspection Form 

which YCDC prepared 

- Name of Factory/ Type of Business/ 

Products  

- Owner name/ type of ownership 

- Location 

- Energy Usage (Horse Power, HP) 

- Results of some parameters of wastewater, 

etc. 

 Number of Factories: 1,083 (all factories in the 

target area) 

 Source: DISI (January 2015; collected via ECD 

Yangon Office) 

 Description 

- Name of Factory/ Type of Business/ Products  

- Owner name/ type of ownership 

- Location 

- Registration Number/Registration Date 

- Investment Value, Yearly Production Value 

- Energy Usage (Horse Power, HP) 

- Number of Employee/ Labors, etc. 

Doke Hta 

Waddy 

River Basin 

(Mandalay) 

 Number of Factories: 97 (only the factory 

which discharge wastewater) 

 Source: MCDC 

 Description 

- Name of Factory/ Type of Business/ 

Products  

- BOD and pH of wastewater 

- Water Usage, etc. 

  Number of Factories: 1,276 (all factories in the 

target area; 1,228 according to DISI) 

 Source: Pyi Gyi Tagon Industrial Zone Management 

Committee (data from DISI were collected later) 

 Description 

- Name of Factory/ Type of Business  

- Owner name 

- Location (Address) 
Source: JET 
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In Yangon, there exist as many as 3,500 factories under control of YCDC, and according to the 

January 2015 data from DISI, there are 1,083 factories in the six target IZs (see Figure 2.5-1). Food 

and beverage sector is the most common sector with the share of 38%, followed by clothing with 15%. 

 
Source: JET based on DISI’s data 

Figure 2.5-1  Number of Factories in Industrial Zones in Hlaing River Basin 

With respect to the number of employees, there were in total 90,211 people working in the 1,083 

factories in the IZs, and the clothing sector employs as many as 63% of them. 

12,824
14%

56,509
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3,454
4%
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1,356
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2%
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Domestic Materials

Household Materials
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Raw Material

Minerals

Agricultural Equipment/Machinery

Industrial Equipment/ Machinery

Transportation Vehicles Manufacturing

Electricity

General Mechanics

 
Source: JET based on DISI’s data 

Figure 2.5-2  Number of Employees in Industrial Zones in Hlaing River Basin 

As for Mandalay, there were 1,228 DISI-registered factories in Pyi Gyi Tagon IZ, and the sectoral 

composition is markedly different from that of Yangon. In the Pyi Gyi Tagon IZ, as many as 48% of 

the factories are in general mechanics sector, such as small machine shops. 
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Source: JET based on DISI’s data 

Figure 2.5-3  Number of Factories in Industrial Zones in Doke Hta Waddy River Basin 

The number of employees was also quite different in Mandalay, While the number of factories in Pyi 

Gyi Tagon IZ (1,228 factories) was similar to those of IZs in the Hlaing River basin in Yangon (1,083), 

only 16,150 people were employed by factories in Pyi Gyi Tagon IZ, compared to 90,211 in Hlaing 

River basin. Factories in Pyi Gyi Tagon IZ are much small-scaled than those in IZs in Hlaing River 

basin. 
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Source: JET based on DISI’s data 

Figure 2.5-4  Number of Employees in Industrial Zones in Doke Hta Waddy River Basin 

By analyzing the data, it was confirmed that some basic information, such as the name of factory, 

sector, locations, investment and turnover, etc., was available not only for large factories, but also for 

small and medium-scale factories. Moreover, ground-level officers of C/P organizations were familiar 

with the situation of each factory. Nevertheless, it was also found that readily available information 

did not contain detailed data on environmental management at each factory and accuracy of 

information was suspicious because it was largely self-declared information. Hence, it was decided to 

implement a pollution source survey from the summer of 2016. 
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2.5.2 Develop a System Concept (Activity 3-2) 

In 2015 and early 2016, YCDC, MCDC, ECD and JET discussed the development of the system 

concept for the pollution source database as below.  

- Databases consists of 1) pollution source database and 2) surface water quality database. 

- Databases are linked with a GIS system to display and analyze geographical information. 

- Quantum GIS (Q-GIS), which is a free GIS software with enough basic function for general 

water environmental management, is adopted.  

- Databases are developed in two steps; 1) pilot database based on existing information and 2) 

database for water environmental management of YCDC and MCDC to be developed using 

existing data as well as new data and information to be acquired in the project activities. 

- Databases are designed in such ways that entering data and updating the database are easy 

for convenience and sustainability. 

- Database will be standardized among local governments as much as possible so that in the 

future MONREC-ECD can analyze data and compare information from different local 

governments. 

A conceptual design of databases of pollution source, inspection, and analyzed data for PCCD-YCDC 

has been developed as shown in Figure 2.5-5. It should be noted that when the system concept was 

discussed, there were systems of business licensing/registration by YCDC, MCDC and DISI, and 

MONREC issued the EIA procedures in December 2015. However, there was no definite legal 

requirements for pollution control for which the database could be designed (for details see the section 

on Output 1). Hence, the pollution control database was designed mainly to analyze the situation of 

pollution sources and to report the results to the decision makers. 
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Source: JET 

Figure 2.5-5  Conceptual Databases for YCDC-PCCD 
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2.5.3 Design the Database based on the System Concept (Activity 3-3) 

Based on the system concept (see Table 2.5-4), both of pollution source database and surface water 

quality database were designed and below items can be stored in the format of Microsoft Excel. 

 

Table 2.5-4  Items stored into each Database 

Pollution Source Database 

1. Basic Information  Factory Name 

 Address/ IZ 

 Coordinate 

 Type of Business 

 Product 

 Area 

 Number of Employee 

etc. 

2. WWTP  Existence 

 Type (Primary Treatment) 

 Type (Secondary Treatment), etc. 

3. Water Quality of 

Wastewater 

On-site Measurement 

 Flow Rate 

 Date & Time 

 Sampling Method 

 Existence of 

Centralized WWTP 

 Wastewater Type 

 

 Color 

 Turbid 

 Sediment 

 pH 

 Water Temperature 

 Turbidity 

 

 Turbidity 

 EC 

 Salinity 

 DO 

 ORP 

etc. 

 Laboratory Analysis 

 Chemical Oxygen Demand (COD) 

 Total Nitrogen 

 Total Phosphorus 

 Total Suspended Solids 

 Other parameters based on NEQEG (2015) 

Surface Water Quality Database 

1. Basic Information  Location Name 

 Coordinate 

 Date & Time 

 Weather 

 Air Temperature 

2. Surface Water Quality On-site Measurement 

 pH 

 Water Temperature 

 EC 

 

 Salinity 

 Turbidity 

 ORP 

 

 TDS 

 DO 

 Laboratory Analysis 

 Total Suspended 

Solids 

 Total Dissolved Solids 

 Biochemical Oxygen 

Demand (BOD) 

 Chemical Oxygen 

Demand (COD) 

 Color (Pt-Co unit) 

 

 Odor 

 Cyanide  

 Oil & Grease 

 Total Phosphorus 

 Phosphate 

 Total Nitrogen 

 Ammonia 

 Nitrate Nitrogen 

 Nitrite Nitrogen 

 Total Coliform 

 

 Zinc 

 Chromium 

 Hexavalent Chromium 

 Arsenic 

 Copper 

 Mercury 

 Cadmium 

 Lead 

etc. 

Source: JICA Expert Team 
 

2.5.4 Collect Additional Information Required to Develop the Database (Activity 3-4) 

(1) Outline of Pollution Source Surveys 

Because the review of existing information revealed that detailed information on pollution sources, 

such as water usage, wastewater volume, existing wastewater treatment facilities, measures to 

minimize wastewater, difficulties factories are facing to manage wastewater, etc. was scarce, it was 

decided to implement a pollution source survey to gather such information. Table 2.5-5 summarizes 

the surveys conducted in Period 1 (2016) and Period 2 (2017), and photos from the survey are shown 

in Figure 2.5-6. Details are available in Pollution Source Survey Report (2018).
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Table 2.5-5  Summary of Pollution Source Survey for Collection of Additional Information 
Item Period 1 (2016) Period 2 (2017) 

Purpose 

/Activity 

To collect additional information of pollution source 

(especially factories in Industrial Zones in the target river 
basin) 

Same as Period 1 

Survey 

Area 

- Hlaing River basin in Yangon 

- Doke Hta Waddy River basin in Mandalay 

Same as Period 1 

Scope - Questionnaire Survey: total 200 factories (Yangon and 
Mandalay each has 100 factories) 

 

- On-site investigation of wastewater management: total 
50 factories (Yangon and Mandalay each has 25 

factories) 

- Estimation of wastewater flow rate: total 50 factories 
(Yangon and Mandalay each has 25 factories, same 

factories of on-site investigation) 

- Wastewater Sampling and Analysis: total 50 factories 

(Yangon and Mandalay each has 25 factories) 

- Wastewater Sampling and Analysis: total 50 factories 

(Yangon and Mandalay each has 25 factories, same 

factories of on-site investigation) 

*Wastewater samples were analyzed in Myanmar or 

Thailand 
*All target factories of wastewater sampling and analysis are 

included in the target factories of the questionnaire survey. 

*18 wastewater samples out of 50 were analyzed not only in 

Myanmar nor Thailand but in Japan. 
*Some target factories are overlapped with those in Period 1. 

Schedule - June to first half of August 2016: Finalization of 
Questionnaire and Terms of Reference (TOR) for 

Sub-Contract Work 

- 2nd half of August to first half of Nov 2016: 
Implementation of Survey (both Questionnaire Survey 

and Wastewater Sampling) 

- Jul 2017: Finalization of Terms of Reference (TOR) 
for Sub-Contract Work 

- 2nd half of August to Sep 2017: Implementation of 

Survey 

Attendance - Yangon: Staff from PCCD in YCDC and ECD 
Yangon 

- Mandalay: Staff from WSD in MCDC, ECD 

Mandalay 

Same as Period 1 

Others Workshops for explanation and prior announcement to target 

factories were held as follows. 

In Yangon, PCCD in YCDC, ECD Yangon, each Industrial 
Zone Management Committee and JET, on the other hand, in 

Mandalay, WSD in MCDC, ECD Mandalay, Industrial Zone 

Management Committee and JET. 
 

[Yangon] 

- 24 Aug 2016 for Shwe Pyi Thar and Wataya Industrial 
Zones 

- 5 Sept 2016 for Hlaing Tharyar and other Industrial 

Zones 
[Mandalay] 

- 23 Aug 2016 for all target factories in Mandalay 

Workshops for explanation and prior announcement to target 

factories were held as follows. 

In Yangon, PCCD in YCDC, ECD Yangon, each Industrial 
Zone Management Committee and JET, on the other hand, in 

Mandalay, WSD in MCDC, ECD Mandalay, Industrial Zone 

Management Committee and JET. 
 

[Yangon] 

- 10 Aug 2017 for all target factories in Yangon 
[Mandalay] 

- 15 Aug 2017 for all target factories in Mandalay 

 

Source: JICA Expert Team 
 

  
Workshop in Yangon Wastewater Sampling in Mandalay 

(On-site Measurement) 
Source: JET 

Figure 2.5-6  Working View of Pollution Source Survey (Sub-contract Work) 
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(2) Questionnaire Survey 

In 2016, a questionnaire survey of 200 factories, 100 factories in the Hlaing River basin and 100 

factories in the Doke Hta Waddy River basin, was conducted. The target factories of the questionnaire 

survey were selected through discussions among YCDC/MCDC, ECD and JET focusing on major 

factories considering sectors, environmental impacts, and locations of factories. The survey was 

carried out by using a questionnaire in Myanmar language, prepared jointly by relevant authorities, 

JET and the Norwegian project for hazardous waste management. In the questionnaire, there were 47 

questions in 6 categories to examine operations as well as environmental management of the target 

factories: 

- Basic Information (15 questions) 

- Raw Materials and Utility (4 questions) 

- Layout of Factory and Manufacturing Process (2 questions) 

- Wastewater (9 questions) 

- Solid Waste (4 questions) 

- Environmental Management (13 questions) 

The questionnaire was hand-delivered to each of the 200 target factories, answered by the management 

of each factory, and collected during the visit to each factory by the joint team of the ECD, YCDC, 

MCDC, JET and a local consulting firm to which the survey was contracted out. 

The results of the survey revealed only the conditions of the 200 target factories, and not all the 

factories in the areas. Nevertheless, the results were quite illustrative about the current environmental 

management in factories in Yangon and Mandalay. The questionnaire was quite comprehensive and it 

is not possible to present all the results here. Thus, only selected data are shown below. For details, 

please see the Pollution Source Survey Report (2018).  

With respect to measures to minimize pollution, it was found that only 10% of factories in Yangon and 

2% in Mandalay are equipped with water meters to monitor water usage (see Figure 2.5-7 and Figure 

2.5-8). Apparently many factories are not aware of how much water they are consuming. On the other 

hand, about a half of 200 factories replied that they are trying to minimize solid waste from entering 

wastewater stream. 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-7  Measures to Minimize Water Pollution in Factories in the Hlaing River Basin 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-8  Measures to Minimize Water Pollution in Factories in Doke Hta Waddy River 

Basin 

One of the key questions related to wastewater treatment was how many percent of the factories are 

equipped with primary treatment facilities1 mainly to remove solids. According to the results of the 

questionnaire survey in 2016, 54% of 100 factories surveyed in the Hlaing River basin are equipped 

with some kind of primary treatment facilities, and simple settling basin to remove settleable solids is 

the most common primary treatment facilities, as shown in Figure 2.5-9. In Pyi Gyi Tagon IZ, only 

35% of the factories are equipped with a primary treatment facility (see Figure 2.5-10). Screens to 

remove large solids and settling basin to remove settleable solids are among the most simple 

wastewater treatment facilities, and this means roughly half of factories have essentially no treatment 

facilities at all. 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-9  Status of Primary Treatment Installation in the Hlaing River Basin 

                                                      
1 In this survey, facilities, such as equalization tank and chemical coagulation, were included in primary 

treatment, though primary treatment usually refers to physical removal of solid by screening and settling. 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-10  Status of Primary Treatment Installation in the Doke Hta Waddy River Basin 

With respect to the secondary treatment1 to remove organic matter, 6% of the factories in IZs in 

Hlaing River basin were equipped with facilities in 2016 (see Figure 2.5-11). In Pyi Gyi Tagon IZ in 

Mandalay, 5 % of factories were equipped with facility (see Figure 2.5-12). 
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Source: JET based on Pollution Source Survey in 2016 and 2017 

Figure 2.5-11  Status of Secondary Treatment Installation in the Hlaing River Basin 

                                                      
1 In this survey, basic septic tank was included in secondary treatment. Also, removal of toxic substances was 

included in this category for simplicity, although the process of removal of toxic substances is often chemical 

and not biological. 
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Source: JET based on Pollution Source Survey in 2016 and 2017 

Figure 2.5-12  Status of Secondary Treatment Installation in the Doke Hta Waddy River Basin 

Another interesting question is the difficulties these factories are facing to install an adequate 

wastewater treatment plant (WWTP). There could be many reasons, such as absence of internal or 

external expert, other factories are not compliant, high cost compared with benefit, limited land, etc. 

The results of factories in the Hlaing River basin are mixed and none of the reasons stood out as the 

main reasons common to most factories (see Figure 2.5-13). In Mandalay, lack of expertise, unrealistic 

regulation and limited land appeared to be the main difficulties factories are facing to install treatment 

facilities (see Figure 2.5-14). 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-13  Difficulties of WWTP Installation in the Hlaing River Basin 
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Source: JET based on Pollution Source Survey in 2016 

Figure 2.5-14  Difficulties of WWTP Installation in the Doke Hta Waddy River Basin 

It is worth pointing out that the number of factories equipped with wastewater treatment facilities are 

increasing rapidly in recent years. Although data are limited to 48 major factories in Yangon and 

Mandalay at which wastewater samples were collected in both years. i.e., 2016 and 2017, the number 

of factories that have primary treatment facilities increased from 35 to 43 and secondary treatment 

from 6 to 12 (see Table 2.5-6). Nevertheless, many factories are yet to install sophisticate wastewater 

treatment facilities. 

Table 2.5-6  Increase in Factories with Treatment Facilities during 2016-2017 

City Yangon Mandalay Total 

Year 2016 2017 2016 2017 2016 2017 

Number of factories investigated 

both in 2016 and 2017 

25 23 48 

Any Primary Treatment 21 22 14 21 35 43 

Screen 11 13 5 7 16 20 

Equalization Tank 5 6 2 7 7 13 

Settling Basin 19 22 14 20 33 42 

Oil Separator 4 4 0 0 4 4 

Chemical Coagulation 3 5 0 0 3 5 

Any Secondary Treatment 3 9 3 3 6 12 

Basic Septic Tank 0 3 1 1 1 4 

Activated Sludge 1 6 2 2 3 8 

UASB 1 1 0 1 1 2 

Removal of Toxic Substances 2 5 0 2 2 7 

Source: JET 

 

(3) Wastewater Sampling and Analysis 

From the target factories of the questionnaire survey, 50 factories that were major dischargers and/or 

representative of the industrial sectors were selected, and wastewater samples were collected and 

analyzed in the summer of 2016. The analytical parameters were selected based on NEQEG (2015) of 

corresponding sectors so that % of factories meeting the guideline could be evaluated. The results in 

2016 provided valuable insight into the status of environmental control at factories in the target areas. 

However, some of the results, such as the analytical results of total nitrogen, were deemed suspicious. 

Thus, a follow-up survey was implemented from August to September 2017 targeting 50 factories. 

Basically the same factories from which the wastewater samples were collected in 2016 were chosen, 

but some adjustments were made as explained below. This time some effluent samples were analyzed 

not only in Myanmar and Thailand but also in Japan to confirm data reliability. The results are 
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summarized below. Details of both surveys in 2016 and 2017 are available in the “Pollution Source 

Survey Report” . 

 

1) Comparison of Results with NEQEG 

Table 2.5-7 and Table 2.5-8 show effluent concentrations of BOD and COD. The values of NEQEG 

for BOD and COD are 50 mg/L for BOD and 250 mg/L, respectively for most industrial sectors. It 

should be noted that NEQEG (2015) was not legally-binding even at the time of the follow-up survey 

in 2017, and thus these factories had no obligation to satisfy the guideline. Nevertheless, it was of 

interest to know whether these factories need new investment, such as construction of wastewater 

treatment facilities and/or introduction of cleaner manufacturing processes to meet the guideline in the 

future. Although, some target factories in Period 2 are different from those in Period 1, there was no 

difference in the trend that most of the wastewaters do not meet the guideline values for BOD and 

COD. Table 2.5-9 summarizes the results of comparison with the guideline values for BOD, COD, 

total nitrogen (TN) and total phosphorus (TP) which are different by sector. In 2017, 89% (39 out of 

44), 64% (28 out of 44), 43% (17 out of 40) and 45% (20 out of 44) of factories investigated exceeded 

the NEQEG (2015) values for BOD, COD, TN and TP, respectively. 

Table 2.5-7  Comparison Results of BOD (Period 1 and Period 2) 

Yangon Mandalay Total Yangon Mandalay Total
0 - 20 mg/L 6 2 8 1 0 1
20 - 50 mg/L 1 1 2 4 0 4
50 - 100 mg/L 1 2 3 8 0 8
100 - 1,000 mg/L 10 6 16 12 16 28
1,000 -  mg/L 5 8 13 0 9 9
No Data 2 6 8 0 0 0
Total 25 25 50 25 25 50

2nd Period1st Period
BOD

 

Source: JET 

Table 2.5-8  Comparison Results of COD (Period 1 and Period 2) 

Yangon Mandalay Total Yangon Mandalay Total
0 - 100 mg/L 9 1 10 0 0 0
100 - 250 mg/L 2 2 4 1 1 2
250 - 1,000 mg/L 7 4 11 6 2 8
1,000 - 2,000 mg/L 1 1 2 15 9 24
2,000 -  mg/L 4 11 15 3 13 16
No Data 2 6 8 0 0 0
Total 25 25 50 25 25 50

2nd Period1st Period
COD

 

Source: JET 

 

Table 2.5-9  Comparison Results with NEQEG (Period 2) 

Category BOD COD TN TP 

Equal to or under NEQEG Value 5 16 23 24 

Over NEQEG Value 39 28 17 20 

No Evaluation 6 6 10 6 

Total 50 50 50 50 

1) "Pulp and / or Paper Mills" have NEQEG value with different unit as "kg/Air dried metric ton" and some sectors do not have NEQEG 

value for these parameter. 

Source: JET 
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2) Difference of Wastewater Quality by Sector 

In the 2016 survey, differences in wastewater quality were investigated by sector, but some of the data 

were not deemed reliable. Thus, in the follow-up survey in 2017, wastewaters from in total 18 

factories representing different sectors, such as distillery, textile manufacturing, tanning and leather 

finishing, etc., were analyzed at a certified laboratory in Japan. They were selected considering their 

potential impacts on water environment (e.g. volume of wastewater, concentration of main parameters 

such as BOD or COD, existence of heavy metal pollutants, etc.). Although the number of investigated 

factories in each sector was very limited (see Table 2.5-10), the results confirmed the general 

characteristics of different sectors as follows: 

 There is a trend that “Breweries and Distilleries”, “Tanning and Leather Finishing” and 

“Pulp and / or Paper Mills “ sectors have higher COD concentration than other sectors. 

 “Tanning and Leather Finishing” and “Fish Processing” sectors have higher TN than 

other sectors. In addition, both two factories of these sectors have similar value. 

 “Fish Processing” sector also has higher TP concentration. “Breweries and Distilleries”, 

“Food and Beverage Processing” and “Tanning and Leather Finishing” also have higher 

TP concentration, however, results in each sector varied in wide range. 

 Phenols (4.6 mg/L and 9.6 mg/L) and sulfate (410 mg/L and 550 mg/L) were detected 

from both factories of “Tanning and Leather Finishing” sector investigated. 

 Total Chromium (4.5 mg/L) was detected from the wastewater of one of the “Tanning 

and Leather Finishing” factories. It was noted that many tanneries in Myanmar employ 

vegetable tanning method. 

 Two battery factories were selected as the “Semiconductors and Other Electronics 

Manufacturing” sector. Lead was detected from the wastewater of one battery factory 

(6.8 mg/L). On the other hand, Zinc (170 mg/L) and Mercury (0.057 mg/L) were 

detected from the wastewater of the other one. 

 Zinc (0.34 mg/L and 2.7 mg/L) was also detected from the “Textiles Manufacturing” 

factories, however, the value is lower than that of above battery factory.  

*Note that these are logarithmic graphs. 

 

Table 2.5-10  Number of Target Factories for each Sector (analyzed in Japan) 

No. Serial Number 

(NEQEG) 
Sector Number of Factories 

1 2.3.1.3 Fish Processing 2 

2 2.3.1.4 Food and Beverage Processing 4 

3 2.3.1.8 Breweries and Distilleries 2 

4 2.3.2.1 Textiles Manufacturing 3 

5 2.3.2.2 Tanning and Leather Finishing 2 

6 2.3.3.3 Pulp and / or Paper Mills 2 

7 2.3.4.8 Pharmaceuticals and Biotechnology Manufacturing 1 

8 2.3.7.5 
Semiconductors and Other Electronics Manufacturing 

* Battery factories were selected. 
2 

Total 18 
Source: JET 
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Figure 2.5-15  Sectoral Wastewater Analysis Result (COD) 
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Figure 2.5-16  Sectoral Wastewater Analysis Result (TN and TP) 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-50 

(4) Comparison Results in 2016 and 2017 (COD, TN and TP) 

Reliability of analytical data was one of the main concerns in the survey in 2016. Thus, the follow-up 

survey was designed in such a way that some target factories of wastewater sampling and analysis in 

2016 and 2017 overlap so that the analytical results in 2016 in Myanmar/Thailand, those in 2017 in 

Myanmar/Thailand, and those in 2017 in Japan could be compared. Figure 2.5-17 to Figure 2.5-19 

present the results of COD, Total Nitrogen (TN) and Total Phosphorus (TP). Please note that 

concentrations are shown on logarithmic scale as the data span orders of magnitude. 

While COD and TP data are more consistent than TN data, closer examination reveals that variability 

is significant even for COD and TP. Differences in analytical methodologies and practices of analytical 

quality control appeared to be the most important reasons for the variability. In order to regulate 

industrial wastewater using effluent standard, these issues should be resolved first. 
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Figure 2.5-17  Results Comparison (COD) 
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Figure 2.5-18  Results Comparison Result (TN) 
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Figure 2.5-19  Results Comparison (TP) 

 

2.5.5 Develop the Database (Activity 3-5) 

This section summarizes the two kinds of database, “Pollution Source Database” and “Surface Water 

Quality Database”, developed based on the results of the activities of this project. Table 2.5-11 

summarizes these databases. 

Table 2.5-11  Summary of Two Databases Developed in the Project 

Pollution Source Database (collected through the pollution source survey in Period 1 and 2) 

 

(Activity 3-4) To collect additional information required to develop the database 

Data Type 
Number of Data (Factory) 

Remarks 
Total 

Yangon Mandalay 
Period 1 Period 2 Period 1 Period 2 

(i) Basic Information 
collected by Questionnaire 
Survey1) 

202 100 0 100 2 

Two additional 
factories were 
selected as target in 
Mandalay in Period 2. 

(ii)-1 Wastewater Analysis 
Result by Wastewater 
Sampling and Analysis 
(Myanmar/Thailand) 

100 25 25 25 25 

33 factories (17 
factories in Yangon 
and 16 factories in 
Mandalay) are 
overlapped.. 

(ii)-2 Wastewater Analysis 
Result  by Wastewater 
Sampling and Analysis 
(Japan) 

18 0 9 0 9 
18 factories out of 50 
were selected in 
Period 2. 

Surface Water Quality Database (collected through the water quality survey in Period 1 and 2) 

 

(Activity 2-6) To implement a water quality survey based on the water quality survey plan 

Data Type 
Number of Data (Samples) 

Remarks 
Total 

Yangon Mandalay 
Period 1 Period 2 Period 1 Period 2 

(i) Results of On-site 
Measurement 

117 29 20 38 30 

1st, 2nd and 3rd 
surveys were 
implemented in 
Period 1, and 4th and 
5th surveys were 
implemented in 
Period 2. 

(ii) Results of Laboratory 
Analysis 

50 0 20 0 30 

Samples of the 4th 
and 5th surveys were 
analyzed in 
Myanmar/Japan. 

Note 1): Basic Information: e.g. factory name, business type, number of employee, etc. 
Source: JET 
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(1) Pollution Source Database 

Based on the results from Activity 3-4, the pollution source database was developed in MS Excel and 

shapefile format for GIS. Information of 202 factories in total including the analysis results of 100 

wastewater samples (50 samples each in 2016 and 2017) are stored in the pollution source database. 

Table 2.5-12 and Figure 2.5-20 - Figure 2.5-21 show the contents and GIS snapshot of the database.  

Table 2.5-12  Contents of Pollution Source Database 

Data Type Description Number of Data Remraks 
(i) Basic 
Information 

- Name of factory and coordinates of 

the location 

- Type of business (based on NEQEG) 

- Number of employees 

- Self evaluation on environment 

management 

- Type of WWTP 

Total: 202 

- Yangon: 100 

- Mandalay: 102 

(100 in Period 1 

and 2 in Period 2) 

- Mainly collected by 

questionnaire survey in 

Period 1 

- Confirmed by site visit 

in Period 2 (only for 50 

target factories in 

Period 2) 

(ii) Results of 
Wastewater 
Analysis Result 

- Date of wastewater sampling 

- Sampling method 

- Existence of pipeline to central 

WWTP 

- Type of wastewater 

- Analysis result for each parameter 

(e.g., BOD, COD, TN, TP, heavy 

meatals, etc.) according to NEQEG 

Total: 100 

- Yangon: 50 (25 

each in Period 1 

and Period 2) 

- Mandalay: 50 (25 

each in Period 1 

and Period 2) 

- Analyzed by 

wastewater sampling 

and analysis in Period 1 

and Period 2 

- 18 samples were 

analyzed in Japan in 

Period 2 

Source: JET 

 

 
Source: JET 

Figure 2.5-20  Sample View of Pollution Source Database (Yangon) 
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Source: JET 

Figure 2.5-21  Location Map of 100 Target Factories of Questionnaire Survey in Mandalay  

 

(2) Surface Water Quality Database 

Based on the results of the 1st to 5th water quality surveys from Activity 2-6, a surface water quality 

database was developed in MS Excel and shapefile format for GIS. The results of surface water quality 

surveys, which consisted of 117 on-site measurement from the 1st to 5th surveys and 50 laboratory 

analysis only from the 4th survey, have been stored in the surface water quality database. The 

laboratory analysis results from the 1st to 3rd surveys have not been incorporated into the database due 

to the issue of accuracy.  

Table 2.5-13 and Figure 2.5-22 - Figure 2.5-23 show the contents and a GIS snapshot of the database. 

The details are described in Activity 2-6. 

Table 2.5-13  Contents of Surface Water Quality Database 

Data Type Description Number of Data Remraks 
(i) Results of 
On-site 
Measurement 

- Sampling Site/Name 

- Period of the Survey 

- Coordinate of the Sampling Point 

- Sampling Date/ Time 

- Analysis Results of Basic Paramter 

(e.g. Temperature (Air/Water), pH, 

EC, Salinity, TDS, DO, etc.) 

Total 117 

- Yangon: 49 (29 in 

Period 1 and 20 in 

Period 2) 

- Mandalay: 68 (38 

in Period 1 and 30 

in Period 2) 

- 1st, 2nd and 3rd 

survey were 

implemented in Period 

1. 

- 4th and 5th surveys 

were implemented in 

Period 2. 

(ii) Results of 
Laboratory 
Analysis 

- Analysis Results of Important 

Parameter for Surface Water (e.g. 

BOD, COD, TN, TP, TSS, Total 

coliform, heavy metals, phenol, 

pesticides, etc.) 

Total 50 

- Yangon: 20 

(Period 2) 

- Mandalay: 30 

(Period 2) 

- Only the Results of 4th  

and 5th surveys in 

Period 2 were stored. 

Source: JET 
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Source: JET 

Figure 2.5-22  Sample View of Surface Water Quality Database (Mandalay) 

 

 
Source: JET (based on the results of Output 2) 

Figure 2.5-23  Sample of Surface Water Quality Map (COD in Yangon) 

 

2.5.6 Conduct Training on Operation and Utilization of the Database (Activity 3-6) 

The first trainings on the operation and utilization of the databases, i.e., “GPS Data Collection 

Training” and “Initial GIS Database Development Training”, were held in Yangon and Mandalay in 

November and early December 2015, respectively. In addition, the second training on trial database 

utilization was held in January 2017. Participants learned how to use QGIS to create sample outputs 

based on the collected information and developed manual through the activities in Period 1. 

Through the first and second training activities, it became clear that most participants were not 

familiar with the operation of MS Excel and/or GIS. Therefore, the next set of training was organized 

in August 2017 as an opportunity to learn the basic operation of these software products. In addition, 
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the fourth training was held in November 2017 to learn how to prepare maps using the database 

developed through this project. 

Table 2.5-14  Schedule of Training for Database 

Period Contents 
Date of Training 

Yangon Mandalay Nay Pyi Taw 

1st Training GPD Data Collection 30 Nov – 1 Dec 2015 25, 26 Nov and 8 Dec 

2015 

- 

Initial GIS Database 

Development 

4 Dec 2015 10 Dec 2015 - 

2nd Training Trial Database Utilization 13 Jan 2017 12 Jan 2017 - 

3rd Training Basic Practice on 

Excel/GIS 

21 – 22 Aug 2017 14 – 18 Aug 20171) 24 -25 Aug 2017 

4th Training Map Preparation 20 Nov 2017 23 Nov 2017 -2) 
Note  

1): 2 day-training were planned as 2nd training, however, 5 day-training was implemented because of the strong demand from MCDC. 
2) One staff joined the training in Yangon and another one joined that in Mandalay. 

Source: JET 
 

  
3rd GIS Training in Nay Pyi Taw 4th GIS Training in Mandalay 

Source: JET 

Figure 2.5-24  Photos of 3rd and 4th GIS Training 

2.5.7 Develop an Operation and Maintenance Manual of the Database (Activity 3-7) 

The first draft was developed in January 2017 and distributed to the participants in the training related 

to Activity 3-6 and their supervisors. Considering the comments and situation of the participants, it 

was updated in March 2017 and November 2017.  

Table 2.5-15  Development of Database Operation and Maintenance Manual 

Version 
Preparation 

Schedule 
Remarks 

Ver. 1 (First Draft) Jan 2017 Draft version for the pollution source database was developed based on 

the results of pollution source survey in Period 1. 

Ver. 2 Mar 2017 Comments on Ver.1 was reflected to Ver.2. 

Ver. 3 Nov 2017 Results of pollution source survey in Period 2 and 4th water quality 

survey were considered. 

Ver. 4 (Final) Dec 2017 Comments on Ver. 3 will be reflected to Ver.4. 
Source: JET 
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Source: JET 

Figure 2.5-25  Sample View of Operation and Maintenance Manual (Ver. 3) 

 

2.5.8 Issues and Suggestions Identified through Output 3 Activities 

(1) Gathering Information from Factories 

Issues: Right now environmental authorities generally do not have detailed information about factories 

required for environmental management, such as production volume, water usage, pollution 

prevention and control measures taken, use of toxic substances, monitoring results, environmental 

issues encountered, emergency plan, etc. Such information is not contained in the data set of DISI 

and/or IZMCs. Without such information, it is difficult to know which factories are subject to different 

requirements or which factories should be considered environmental priorities.  

Suggestions: Environmental authorities should collect such information from factories in relation to 

ECC and/or business licensing/registration. As MONREC has already issued an order to factories in 

nine priority sectors to submit EMPs, an EMP is a good place to start. However, basic information 

should be collected every year, as the situation of factories could change. Thus, submission of such 

information should be incorporated into the reporting requirements of ECC and/or business 

licensing/registration. If gathering information through EMPs takes too much time, it is suggested to 

implement a questionnaire survey, similar to the one implemented in this project. 

(2) Development of Database of Pollution Sources 

Issues: As demonstrated in this project, an electronic database is very useful for managing 

environmental information. However, the pollution source database developed in this project was 

designed largely to analyze the current situation of pollution sources, and was not designed 

specifically for ECC and business licensing/registration. Thus, once the frameworks of environmental 

requirements related to ECC and business licensing/registration are set, a new database should be 

designed. 

Suggestions: In principle, they should be designed considering the licensing scheme, and end use of 

the database, e.g., tracking official and unofficial correspondence, managing inspection activities, 

managing information submitted by factories, and analyzing information to prepare reports to top 

management. For ECC, perhaps it is more appropriate to expand the EIA database, rather than 

developing a new database. It is important to note that digitizing of non-digitized information is very 
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labor intensive. Thus, for the time being, it is probably wise to limit the information to be managed by 

a database, and manage other information in hard copies. In the future, perhaps the regulated 

communities can submit information in electronic format. 

(3) Improving Reliability of Measurement of Water Usage and Wastewater Qualities 

Issues: Volume of wastewater and concentrations of pollutants in wastewater are among the most 

important parameters in managing water pollution, but the project encountered serious difficulties in 

measuring these parameters. Water usage in a factory is known to fluctuate significantly during 

production, and one or two-time on-site measurement does not give accurate estimate of water usage 

(and wastewater volume). Less than 10% of factories are equipped with flow meters to measure water 

usage, and very often water usage had to be estimated based on the size of water tanks and other 

means. As for water quality, laboratory data were not always reliable, and this problem necessitated 

the project to analyze wastewater samples in Japan. This issue should also be considered serious 

because environmental authorities are going to regulate pollution based on water quality data. 

Suggestions: With respect to water usage, installation of water meters and measurement of water usage 

should be incorporated into the requirements of ECC and/or business licensing/registration, at least for 

major dischargers. As for reliability of laboratory data, environmental authorities should standardize 

the analytical methodologies, introduce a system of certification of environmental laboratories, and 

also make certified laboratories to regularly practice quality assurance/quality control measures. See 

section on Output 2.  

(4) Improving Environmental Measures by Factories 

Issues: The pollution source surveys revealed a glimpse of primitive environmental management by 

many pollution sources in Myanmar. Most factories lack secondary treatment. Moreover, the whole 

management of resources, including water and other raw materials, seems rudimentary.  

Suggestions: To control pollution, the environmental authorities should impose realistic regulations 

and support measures, perhaps based on sector studies. These are discussed elsewhere, and are not 

repeated here. In addition, regulation of water usage, especially groundwater usage seems necessary. 

In Yangon region, saltwater intrusion is a concern, and uncontrolled withdrawal of groundwater should 

be controlled. Aside from these government-side regulations, the industry side should also implement 

some studies about their management of resources and environment in order not only to control 

pollution, but also to improve efficiency of production and to make the workplace safe. Such studies 

may be spearheaded by MOI and/or industrial associations. 

 

2.6 Output 4 – Information Interpretation 

Table 2.6-1 summarizes the output, activities and indicator of Output 4. The indicator of Output 4 has 

been revised during the Mid-term Review in November 2016.  

Table 2.6-1  Activities and Indicators of Output 4 

Output 4 Capacity of interpreting the information for water pollution control measures is enhanced. 

Activities 4-1 To collect the information necessary for the water quality status report 

4-2 To interpret the collected information 

4-3 To prepare a water quality status report 

Indicator Results of water quality status report in the pilot areas is presented to the decision makers by MONREC, 

YCDC and MCDC. 
Source: JET based on amended PDM 

 

2.6.1 Collect the Information Necessary for the Water Quality Status Report (Activity 4-1) 

The collection of information for the water quality status report was divided into two stages, namely, 

collection of data and information for “Water Quality Status Report No.1 (WQSR1)” in Period 1 and 

the final version of the “Water Quality Status Report” (WQSR) in Period 2. WQSR1 summarized the 
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data and information related to water environment management collected from C/Ps, relevant 

ministries, local government offices, and Myanmar Statistical Yearbook, and summarized the results of 

Outputs 1, 2, 3, and 4 of the project in Period 1. The final version of the WQSR summarized results of 

case studies which aimed to interpret the relationship between pollution sources and surface water 

qualities in the pilot areas, in addition to the updating of contents of WQSR1. Table 2.6-2 shows the 

key data and information collected for WQSRs together with the sources of information.  

Table 2.6-2  Key Data and Information Collection for Water Quality Status Report 

Category Key Information Information Source 

Common Natural condition (meteorology, hydrology, 

geography, etc.) 

Myanmar statistic year book, 

digital elevation map, township 

statistic report, universities, etc. 

Social conditions (administrative boundary, 

population) 

Myanmar statistic year book, 

township statistic report, etc. 

Organizations (organization chart and its 

activities related to water environment 

management) 

Union level ECD, regional ECD, 

YCDC, MCDC, and Industrial 

Management Committees 

Inspection Inspection activities Output 1/ ECD 

Water quality Results of water quality survey Output 2 

Industrial pollution source Pollution source survey Output 3 

Water use Water use, channel network Ministry of Energy and Electricity/ 

Irrigation Department of MOALI/ 

YCDC/ MCDC 

[Information Interpretation-1] 

Pollution load analysis in 

townships in Yangon in Taung 

Tha Man Lake (Case Studies 1 

and 3) 

List of the industries including sector, address, 

no. of employees, investment cost 

DISI, MOI 

Population of each ward Township GAD 

List of facilities related to commercial 

activities, slaughter houses, and disposal site 

YCDC/ MCDC 

Common water treatment system for 

household, residential area, commercial, hotels, 

slaughter houses, etc. 

YCDC/ MCDC 

List of hotels and number of beds Ministry of Hotel and Tourism/ 

regional ECD 

List of hotels and clinic and number of bed MOHS/ regional ECD 

Number of livestock Livestock Breeding and Veterinary 

Department, MOALI 

Aquaculture activities (only for Mandalay)  Department of Fishery, MOALI 

Land use information YCDC/ MCDC 

Area of agriculture land, type of crop and its 

calendars, and amount of application of 

fertilizer and pesticide 

Department of Agriculture/ Plant 

Protection Department, MOALI 

[Information Interpretation-2] 

Installation of centralized 

wastewater treatment system in 

zones (Case Study 2, under 

activity of Output 1) 

Results of case study for installation of 

centralized wastewater treatment system in 

Hlaing Thar Yar Industrial Zones (Zone 1 to 

Zone 4) 

Output 1 

[Information Interpretation-3] 

Examination of estimation of 

cumulative water quality 

capacity of the Doke Hta 

Waddy River (Case Study 4) 

Water discharge data from hydrological dam Ministry of Energy and Electricity 

Seasonal trend of wastewater use for irrigation 

and water discharge data from irrigation dam/ 

gate 

Irrigation Department of MOALI 

Future plans of water use of the Doke Hta 

Waddy River 

MCDC/ EPGE/ MOALI 

[Preparation of Road Map for 

Water Environment 

Management] 

Industrial water pollution 

control measures at the national 

level (Case Study 5) 

Existing and future pollution control measures/ 

Policies of water environmental management at 

the national level  

ECD 

Source: JET 
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2.6.2 Interpret the Collected Information (Activity 4-2) 

The overall water quality statuses of the pilot areas in Yangon and Mandalay were evaluated based on 

the collected information described in Section 2.6.1. Five case studies were implemented as explained 

in Section 2.6.2.1 in order to explain to decision makers current water quality statuses, expected 

relationship between the water quality and the pollution sources, and possible countermeasures. The 

results of the case studies are summarized in Section 2.6.2.2 for Yangon and Section 2.6.2.3 for 

Mandalay, respectively. These water quality status information and the results of the case studies were 

incorporated into the final version of the “Water Quality Status Report”. 

 

2.6.2.1 Case Studies to Interpret Key Water Quality Status  

Five case studies were selected through meetings among C/Ps in Yangon, Mandalay, and Nay Pyi Taw. 

They were categorized into two types, namely : i) pollution load analysis in order to prioritize sectors 

to control wastewater, and ii) examination of possible countermeasures for water environment 

management, such as control of industrial wastewater, estimation of dilution capacity leading to future 

water resource management, and industrial water pollution control measures at national level. These 

case studies are as follows: 

[Pollution load analysis in order to prioritize sectors to control wastewater] 

- Case Study 1: Pollution load analysis in the pilot area of Yangon (See Section 2.6.2.2) 

- Case Study 2: Pollution load analysis in the pilot area of Mandalay (See Section 2.6.2.3) 

[Examination of possible countermeasures for water environment management] 

- Case Study 3: Installation of centralized wastewater treatment system in Hlaing Thar Yar 

Industrial Zones (under activity of Output 1, See Section 2.3.5) 

- Case Study 4: Preliminary estimation of dilution capacity for water quality leading to future water 

resource management in the Doke Hta Waddy River (See Section 2.6.2.3) 

- Case Study 5: Industrial water pollution control measures at the national level (See Section 

2.6.2.4) 

The results are briefly summarized in the following sections. For the details of these case studies, 

please refer to the WQSR. 

 

2.6.2.2 Water Quality Status in the Pilot Area of Yangon (Hlaing River Basin) 

(1) Overall Pollution Pathways to Rivers 

Figure 2.6-1 shows the pollution pathways to the Hlaing River and Pan Hlaing River with locations of 

industrial zones and intake points for water supply in the pilot area in Yangon. The pollution pathways 

are divided into three areas i.e.: left bank (east side) of the Hlaing River, right bank (west side) of the 

Hlaing River, and left bank (north side) of the Pan Hlaing River. Pollution generated in each area 

reaches the rivers through creeks and drainage channels and some creeks and drainage channels flow 

through industrial zones. As for intake points from the rivers, there are three planned intake points, 

i.e.; i) intake point at Kokkowa in the Kokkowa River for water supply project by YCDC, ii) potential 

intake point at Wataya in Hlaing River for future water supply project by YCDC, and iii) potential 

intake point at a point between Hlaing Thayar Industrial Zone and Shwe Than Lwin Industrial Zone in 

the Pan Hlaing River for planned water supply to New Yangon City Development Area. 
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Source: JET based on dataset prepared by MIMU 

Figure 2.6-1  Pollution Pathway to the Rivers with Location of Industrial Zones and  

Planned Intake Points for Water Supply in the Pilot Area of Yangon 

 

(2) Results of Pollution Load Estimation 

The results of the pollution load analysis in the pilot area of Yangon is summarized in Figure 2.6-2. In 

this analysis, pollution loads from industrial sources, domestic sources and non-point sources, such as 

agricultural fields, were estimated using the results of the pollution source survey as well as unit 

pollution load for different pollution sources established in different countries. According to the results, 

85,000 kg/day of BOD pollution load is generated in the townships of Yangon City (Hlaingtharya, 

Mayangone, Insein, Hlaing、and Shwepyithar townships) in the Hlaing River basin, and 63,000 kg/day 

of generated BOD reaches the Hlaing River and Pan Hlaing River. Among the 63,000 kg/day of 

pollution load reaching the rivers, 60% is from domestic wastewater, 36% is from industries, and 4% 

is from livestock and non-point sources. Evidently sewage from domestic sources is the main source 

of BOD load, but the contribution of industrial sources is also significant. The major types of 

industries which generate large pollution load are distillery, food and beverage, and textile, and these 

three industries generate 93% of BOD pollution load from industrial sources. 
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Source: JET based on dataset prepared by MIMU 

Figure 2.6-2  Estimated Pollution Load in the Pilot Area of Yangon (Upper Left: Pollution Load 

Generated at Source and Reaching Rivers by Sector, Lower Left: Industrial Pollution Load by 

Industries) 

In this section, only the results for BOD were presented, but the sources of pollution vary significantly 

depending on the pollutants. Please refer to WQSR for details. 

 

(3) Impact of Pollution on River Water Quality 

1) Upstream Area of the Hlaing River 

In the upstream area of Hlang River at Kokkowa, the water quality met the Vietnamese standard for 

domestic water supply (Class A1 or A2) except for TSS and total coliform both in the latest rainy 

season (September 2017) and dry season (February 2018) because there are no large scaled towns, 

industrial zones, and intensive agriculture/livestock activities in the upstream area. There are no new 

town development and industrial zone development plans in the upstream for now, thus most likely the 

water quality at Kokkowa can be maintained at the current level (possible for domestic water supply in 

accordance with Vietnamese surface water quality standard for another 5-10 years), although more 

detailed assessment is needed.  

 

2) Downstream Area of the Hlaing River 

In the downstream area of the Hlaing River (at Wataya, Hlaing-1, -3, and -5), the water quality in the 

latest rainy season met the surface water quality standard for domestic water supply in Vietnam (Class 

A1 or A2) except for TSS and total coliform. In the latest dry season, the levels of CODCr, which is 

one of the key parameters for water use, at Wataya and Hlaing-1 in the upstream of Shwe Pyi Thar IZ 

were less than 30 mg/L (the Vietnamese standard for irrigation water supply; Class B1), but at 

Hlaing-3 and Hlaing-5 in the downstream of the industrial zone, the levels were more than 50 mg/L 
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(the Vietnamese standard for navigation; Class B2). As shown in Section 2.4.9, it was hypothesized 

that the high value of CODCr in this area is due to organic matter associated with suspended solid in 

the water and not soluble organic substance because there was no significant difference in BOD level 

among the locations, although this is not conclusive at the moment. This elevated CODCr could also 

be the direct or indirect results of a number of factors related to pollution, i.e.: i) insufficient capacity 

to absorb the impact of wastewater from industry, domestic, and other activities1, ii) pollution from 

Myaung Dagar IZ and domestic wastewater from Hmawbi Township located at 25km upstream of 

Wataya, iii) pollution from Shwe Pyi Thar IZ and domestic wastewater from Shwe Pyi Thar Township 
in case of back-flow by tidal effect, and iv) limited mixing and slowdown of river flow in the 

downstream area due to sea water intrusion. Further investigation is needed to clarify whether the 

water quality at Wataya intake point can be used for domestic water supply or not, and for this, 

pollution mechanism should be elucidated based on long-term water monitoring data, hydrological 

data, and water use information. As for the impact of industrial pollution on water quality, Ta Gu Chan 

Creek, which is a tributary draining to the Haing River through the Shwe Pyi Htar Industrial Zone, is a 

good example of how industrial wastewater could affect water quality. This creek was polluted by 

industrial wastewater and domestic wastewater in the dry season at the downstream point (Shwe1) of 

the creek, and the concentrations of organic matter and nutrients were high (BOD: 267 mg/L, CODCr: 

4,900 mg/L, T-N: 130 mg/L, T-P: 10 mg/L). Lead concentration was also somewhat elevated (Pb: 

0.066 mg/L). Thus, one of the reasons for water deterioration in the Hlaing River in the dry season is 

the impact of industries, though the impact of reduced river flow and domestic wastewater are also 

significant. 

 

3) Pan Hlaing River 

In the latest rainy season, water quality in the Pan Hlaing River ranged between Class A2 (for 

domestic water with treatment and conservation of aquatic life) and Class B1 (for irrigation) except for 

total coliform and TSS. The water quality is slightly worse than the water quality in the Hlaing River 

because Pan Hlaing River has smaller capacity of receiving wastewater from domestic and industrial 

sources. 

In the latest dry season, the water quality at “PH1” located between Hlaing Tharyar IZ and Shwe Than 

Lwin IZ, where the planned water intake point for the New Yangon Development is located, was 

worse than the rainy season presumably because the flow was limited and the bottom sediment was 

suspended in water. The levels of organic matter and nitrogen compounds were high (BOD: 47 mg/L, 

COD: 3,400 mg/L, T-N: 92 mg/L). The water quality at PH2 located before the confluence of Hlaing 

River was the same as tht at Hlaing-5 because water was mixed by tidal flow. One heavy metal 

parameter exceeded the Vietnamese standard (Pb: 0.058 mg/L) presumably because the stirred 

sediment containing naturally-occurring lead affected the result. In addition to the impact by reduced 

river discharge in the dry season, there are three possible impacts by pollution, i.e.: i) pollution from 

Shwe Than Lwin IZ and domestic wastewater around the industrial zone located at 500m upstream of 

the planned intake point of Yangon New Development water supply, ii) pollution from Hlaing Tharyar 

IZ and domestic wastewater around the industrial zone located 100m to 5km downstream of the intake 

point in case of back-flow by tidal effect, and iii) limited mixing and slowdown of river flow over the 

stretch of the river from the potential intake point at PH1 to the downstream due to sea water intrusion, 

which also caused stirring of polluted bottom sediment. However, more investigation on the pollution 

mechanism is needed based on long-term water monitoring data, hydrological data, and water use 

information. 

 

(4) Strategy for Water Pollution Control from Industrial Zones and other Pollution Sources 

As the first step to formulate strategies for water pollution control for industrial zones and other 

pollution sources, a draft framework of key strategies was formulated as below thorough 

                                                      
1 Water discharge of Yangon River before the confluence of Bago Rover is estimated as around 200 m3/s in the lowest 

month (April), 7,000 m3/s in the highest month (August) by Delft3D-FLOW Model of the Yangon Port, Dec 2015 (R.J. DE 

KOING & M.P.J. Janssen). 
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brainstorming discussions with C/Ps based on related project activities on inspection, water quality 

surveys, pollution source survey, development of databases, and information interpretation:  

 

- Key Strategy 1:  Installation of centralized wastewater treatment plants in industrial zones to 

prevent pollution in the surrounding area 

- Key Strategy 2:  Development of a mechanism for promoting water environment management by 

factories 

- Key Strategy 3:  Development of water environment management plans and their 

implementation in priority areas  

 

The written strategies will be drafted by C/P organizations within a few years after completion of the 

project to achieve the overall goal indicators. 

 

1) Key Strategy 1: Installation of Centralized Wastewater Treatment Plants In Industrial 

Zones 

As for pollution control in industrial zones, the committee has been the discussing upgrading of 

infrastructure of existing industrial zones in order to improve provision of utilities, such as 

electricity, water, wastewater treatment and solid waste treatment services, by utilizing the Public 

Private Partnership (PPP) scheme as much as possible. YRG is the organization who can promote 

installation of centralized wastewater treatment plants in the existing industrial zones in Yangon 

Region including Yangon City. Currently, YRG, Urban and Housing Development Department of 

the Ministry of Construction, which has an experience in constructing the centralized wastewater 

treatment in Mingaladon Industrial Park with a Japanese developer in the 1990s, and other relevant 

stakeholders together with UNIDO are starting a project to install a pilot centralized wastewater 

treatment plant in an existing industrial zone. The experiences of constructing and operating a 

centralized wastewater treatment plant through this project will provide good lessons learnt to be 

applied in other industrial zones. 

Installation of a centralized wastewater treatment plant is one of the critical actions for water 

pollution control in industrial zones. The most important issue in installing the treatment plant is 

financing, and some financial measures are key factors to realize the installation of a treatment plant, 

such as securing a government subsidy (and or ODA loan) and finding partners (investors) of a 

government organization that can supply utility services (electricity, water, wastewater treatment, 

solid waste treatment) to reduce the financial burden of the installation of the treatment plant. 

Moreover, in case of application of PPP for installation of the treatment plant, there are several 

issues such as securing land, guarantee of minimum volume of wastewater to be treated, 

demarcation of government responsibilities and private side responsibilities. Thus, the prompt 

initiative led by YRG to install centralized wastewater treatment plants is a key strategy for 

wastewater management in industrial zones.  

 

2) Key Strategy 2: Development of Mechanism for Promoting Water Environment 

Management by Factories 

Currently, most of the actions implemented by the C/Ps are oriented toward strengthening 

governmental control over factories. However, most factories in the industrial zones in the pilot 

areas are small and medium-scaled enterprises, and they have many constrains to improve water 

pollution control because of insufficient budget, human resources, land, and so on. Thus, it is 

necessary to not only strengthen supervision of factories by the government side, but also develop 

support tools for factories to promote the implementation of water pollution control measures 

through own initiatives. In the future, the following tools can be prepared by the government side at 

the regional level. 

- Organizing seminars for introduction of good practice on pollution control in Myanmar 
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- Setting consultation desks in district/township ECD offices to provide advice/information to 

factories on pollution control 

- Establishment of award system for factories and provision of some incentives (reducing 

monitoring frequency and reducing tax rate) 

- Establishment of a low interest loan for factories to install a wastewater treatment plant and other 

pollution control facilities 

 

3) Key Strategy 3: Development of Water Environment Management Plans and its 

Implementation in Priority Areas 

In the pilot area in Yangon, one of the important issues on water environment management is to 

conserve water quality at the planned intake points for water supply to the New Yangon City 

Development areas in the Pan Hlaing River, and to Yangon City in the Hlaing River (at Kokkowa 

and Wataya). Thus, these planned intake points for water supply shall be selected as the prioritized 

areas, and water environment management plans in the priority areas shall be developed.  

- Setting the target water quality level to meet the objective of water use 

- Setting socio-economic development scenarios in the future 

- Examination of dilution capacity at the planned intake points in the future 

- Development of water pollution reduction plans for each sector in the main pollution sources  

- Formulation of support programs for factories and facilities on pollution control  

- Development of water quality monitoring plan 

- Development of budget plan for implementation of water environment management; and 

- Summarizing water environment management plan for each sector in the priority areas on the 

basis of the above examinations 

 

(5) Actions Plans for Water Pollution Control for Industrial Zones and Other Pollution Sources  

On the basis of the above strategies, actions for control of water pollution from industrial zones and 

other pollution sources were identified through the results of a series of discussions and workshops 

among YCDC, ECD Yangon Region Office, and JET. Table 2.6-3 summarizes the outline of the 

action plans for controlling water pollution from industrial zones in the pilot area of Yangon. The 

actions are divided into three terms, i.e.: short-term (within 3 years), middle-term (within 5 years), and 

long-term (within 10 years). 

Table 2.6-3  Outline of Action Plans for Water Pollution Control from Industrial Zones in the 

Pilot Area of Yangon 

Goal To contribute to a part of water environment management in upgrading existing industrial zones to 

“Eco-industrial Zones”  

Target Year Short term:  FY2020-21 (from October 2018 to September 2021) 

Middle term:  FY2022-23 (from October 2021 to September 2023) 

Long term:  FY2027-28 (from October 2023 to September 2028) 

Key  

Strategies 

Key Strategy 1:  Installation of centralized wastewater treatment plants in industrial zones to prevent 

pollution in the surrounding area 

Key Strategy 2:  Development of a mechanism for promoting water environment management by 

factories 

Key Strategy 3:  Development of water environment management plans and their implementation in 

priority areas 

Actions and 

Schedule 

Key Strategy 1: Installation of centralized wastewater treatment plants in industrial zones to prevent 

pollution in the surrounding area 

[Yangon Region Government] 

AY1-1: Setting policy for installation of centralized wastewater treatment plants in industrial zones 

(short term) 
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AY1-2: Construction and operation of a pilot centralized wastewater treatment plant in an industrial 

zone (short term to middle term) 

AY1-3: Formulation of PPP scheme on construction and operation of centralized wastewater 

treatment plants in priority industrial zones (short term) 

AY1-4: Construction and operation of centralized wastewater treatment plants in priority industrial 

zones (middle term to long term) 

 Key Strategy 2: Development of a mechanism for promoting water environment management by factories 

[YCDC] 

AY2-1: Improvement of inspection activities for issuing/renewing licenses by YCDC 

Administration Department in accordance with the revised YCDC law to be enacted (short-term) 

AY2-2: Strengthening on-site monitoring such as wastewater monitoring, noise monitoring, air 

emission monitoring (short-term) 

AY2-3: Examining the possibility to introduce wastewater discharge fee system in Yangon City, 

such as research for similar systems in ASEAN countries (middle-term) 

 

[ECD Yangon Region] 

AY2-1: Collection of information on existing factories which have been requested to prepare EMPs 

in accordance with the Notification No. 03/2018, and identification of important factories associated 

with large pollution load through guidance seminars to each industrial zone for collection of target 

factories and awareness raising to factories by ECD Yangon Region, collection of information from 

DISI/MOI, collection through inspection activity by ECD Yangon Region, DICA/MOPF and 

collection from PCCD/YCDC (short-term) 

AY2-2: Establishment of monitoring/supervising system to check status of preparation of EMPs by 

the prioritized factories, such as monitoring/supervising through inspection activities (short-term) 

AY2-3: Organizing seminars for introduction of good practice on pollution control in Myanmar 

(short-term) 

AY2-4: Setting consultation desks in district/township ECD offices to provide advices/information 

to factories on pollution control (middle-term) 

AY2-5: Examining the possibility to promote water environment management (e.g. award system 

with some incentives, establishment of low interest fund, consultation on cleaner production) in 

Yangon Region, through research for similar systems in ASEAN countries (middle-term) 

 Key Strategy 3: Development of water environment management plans and its implementation in priority 

areas 

[YCDC] 

AY3-1: Improvement of domestic and commercial wastewater of existing factories (short-term to 

middle-term) 

AY3-2: Expansion of sewerage areas (middle-term to long-term) 

AY3-3: Development of water environment management plans in the priority areas (short-term to 

middle term) 

[ECD Yangon Region] 

AY3-4: Establishment of water quality testing laboratory (middle-term) 

AY3-5: Starting-up and implementation of surface water quality monitoring in rivers in the region 

(middle-term to long-term) 

AY3-6: Implementation of water environment management plans in the priority areas (middle term 

to long term) 
Source: YCDC, ECD Yangon Region, and JET 

 

2.6.2.3 Water Quality Status in the Pilot Area of Mandalay (Doke Hta Waddy River Basin and 

Taung Tha Man Lake Basin) 

(1) Overall pollution pathways to rivers and lakes 

Figure 2.6-1 shows the pollution pathways with locations of industrial zones and intake points for 

water supply in Mandalay City and its surrounding area. The pollution pathways in Mandalay City are 

divided into two areas, namely, i) Taung Tha Man Lake basin in the central and east part of Mandalay 

City, and ii) Shwe Kyin Creek, Mandaly Kantawgyi Lake, and some small creeks in the west part of 

Mandalay City. In central and east part of Mandalay City, pollution from Pa Yan Taw Creek, Let Khot 

Pin Stream, other small creeks and drainages reaches Thaung Tha Man Lake then discharges to the 

Ayeyarwaddy River. Among the creeks and stream, Pa Yan Taw Creek flows through Pyi Gyi Tagon 

industrial zone into the lake. In the west part of the city, pollution from Shwe Kyin Creek, Mandalay 

Kantawgyi Lake, and some small creeks reach Ayeyarwaddy River directly, so this area was excluded 

from the pilot area because the wastewater in west part of Mandalay City is not linked with Doke Hta 

Waddy River.  
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The Doke Hta Waddy River is located in the southern part of Mandalay City and the wastewater from 

Pyi Gyi Tagon IZ is collected through 10-inch-pipeline constructed by MCDC and discharged to the 

river. MCDC has entrusted a private company to construct a centralized wastewater treatment plant 

through Built-Operation-Transfer (BOT) scheme in the outskirt of the industrial zone before the outlet 

of the pipeline to the river.   

As for intake points for domestic water supply from the rivers, there are one current and one planned 

intake points by MCDC, i.e.: i) intake point from Ayeyarwaddy River for water supply to Mandalay 

City, and ii) planned intake point at 10km upstream from the discharge point of the 10-inch-pipeline in 

the Doke Hta Waddy River. As for other water use, Taung Tha Man Lake is used for fisheries, 

recreation, and flood control. The Doke Hta Waddy River is used for irrigation, ship navigation, 

recreation, and domestic ise for residences along the river. 

 

Intake Point for Water 
Supply to Mandalay City

Water use for Fishery 
and Recreation

Planned Intake Point for Water 
Supply to Mandalay City 

Pollution pathway to Taung Tha
Man Lake (through urban creek)

Pollution pathway to Taung Tha
Man Lake and Doke Hta Waddy
River (through IZs)

Pollution pathway to Ayeyarwady
River

10 Inch Pipeline

 
Source: JET based on dataset prepared by MIMU 

Figure 2.6-3  Pollution Pathways to Rivers with Locations of Industrial Zones and  

Existing and Planned Intake Points for Water Supply in the Pilot Area of Mandalay 

 

(2) Results of pollution load estimation 

1) Doke Hta Waddy River basin 

The results of pollution load analysis in Doke Hta Waddy River basin (the basin from the outlet of 

Yeywa Dam up to the confluence of Ayeyawaddy River with an area of 17,000km2) are summarized 

in Figure 2.6-4. 825,000 kg/day of BOD pollution load is generated in the basin and 35,000 kg/day of 

BOD reaches the Doke Hta Waddy River. Among 35,000 kg/day of pollution load reaching the river,  
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53% is from domestic wastewater, 9%1 is from industries, 19% is from livestock, and 19% is from 

non-point sources. The ratio of pollution load reaching the river is on average less than 10% due to 

natural attenuation in the basin, especially in the rural areas. The major types of industries which 

generate large pollution load are distillery and food and beverage, and these two industrial sectors are 

responsible for 84% of the BOD pollution load. 

 

 

2,244 , 72%

45 , 
2%

370 , 12%

35 , 1%

70 , 2%
101 , 3%

2 , 0%0 , 0% 9 , 0%

234 , 8%

BOD in Doke Hta Waddy Riv Basin -Industry-

Distillery

Sugar

Food and
Beverages
Textile/ Dyeing

Paper/ Pulp

Leather

Pesticide/ Fertilizer

Cement

Metal Smelting

3,109

3,109

18,484

92,419

6,868

68,678

6,616

661,583

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000

Reaching River

At Source

BOD (Doke Hta Waddy River Basin) [kg/day]

Industry Domestic Non-Point Livestock

Taung Tha Man Lake Basin (Yellow)

 
Source: JET based on dataset prepared by MIMU 

Figure 2.6-4  Estimated Pollution Load in Doke Hta Waddy River Basin (Upper Right: 

Pollution Load at Source and Reaching to the Rivers by Sector, Lower Right: Industrial 

Pollution Load by Industries) 

 

2) Taung Tha Man Lake Basin 

The results of BOD, T-N, and T-P pollution load analysis in Taung Tha Man Lake basin are 

summarized in Figure 2.6-5. BOD pollution loads generated at source and reaching the lake are 44,000 

kg/day (at source) and 23,000 kg/day (to the lake), respectively. Among the 23,000 kg/day of pollution 

load reaching the lake, 79% is from domestic wastewater, 13% is from industries, 4% is from 

livestock, and 4% is from non-point sources. As for T-N and T-P pollution loads related to 

eutrophication, 10,000 kg/day of T-N is generated at source, and 2,400 kg/day is reaching the lake. As 

for T-P, 1,600 kg/day is generated at source, and 300 kg/day is reaching the lake. Among the T-N and 

T-P pollution loads reaching the lake, 59% of T-N pollution load (50% of T-P pollution load) is from 

domestic wastewater, 4% of T-N (5% of T-P) is from industries, 16% of T-N (24% of T-P) is from 

livestock, and 16% of T-N (21% of T-P) is from non-point sources. The major pollution source of T-N 

and T-P is from domestic wastewater similar to BOD pollution load, and the second and third largest 

pollution load are from livestock and non-point sources and these ratios are relatively high compared 

with the BOD pollution load.  

 

                                                      
1 Industrial wastewater from Pyi Gyi Tagon Industrial Zone is discharges in two directions: discharge to Doke Hta Waddy 

River through 10-inch pipeline and discharge to Taung Tha Man Lake through creeks. The amount of each wastewater 

discharge is 50 % each. 
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Source: JET based on dataset prepared by MIMU 

Figure 2.6-5  Estimated Pollution Load in Taung Tha Man Lake Basin (BOD, T-N, and T-P 

Pollution Load at Source and Reaching to the Lakes by Sector) 

 

(3) Impact of Pollution on River/ Lake Water Quality  

1) Doke Hta Waddy River 

The water quality of Doke Hta Waddy River near Mandalay City (DHWD1, DHWD2, Myint Nge 

Bridge) met the Vietnamese standard for domestic water supply (Class A1 or A2) both in the latest 

rainy season (September 2017) and dry season (February 2018) except for total coliform in the rainy 

season. This is due to the following factors: 

- There are no large towns, industrial zones, and intensive agriculture/ livestock activities in the 

upstream area 

- The river has enough capacity to receive untreated wastewater from Pyi Gyi Tagon IZ transmitted 

through the 10-inch-pipeline1 

- The volume of wastewater from the 10-inch-pipeline was limited at the times of the water quality 

surveys. 

In the future, MCDC has a plan to take water for domestic supply from the Doke Hta Waddy River 

                                                      
1 Monthly average of water discharge from Yeywa dam is around 200 m3/s in the lowest month (July), 1,100 m3/s in the 

highest month (August) according to the  daily data in 2016 provided by the Electric Power Generation Enterprise under the 

Ministry of Electric Power and Energy. 
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from a point upstream of the outlet of the 10-inch-pipeline. Meanwhile, new hydropower development 

projects, such as Upper Yeywa Dam Project and Deedoke Hydropower Project, are planned in 

addition to the Yeywa Dam development. If these hydropower projects and other developments of 

industrial and new urban areas would take place in the future, the water quality of Doke Hta Waddy 

River may deteriorate due to reduced water volume from the dams and increased pollution from 

industries and city development. In order to examine such impact, a preliminary study of dilution 

capacity of the Doke Hta Waddy River was implemented as a case study of Output 4. Figure 2.6-6 

summarizes the result of the this study. Compared with the current situation (Case 0), BOD 

concentration in the downstream of the 10-inch-pipeline could double if the river flow rate decreases 

due to the operation of the dam(s) as well as the increased water use for irrigation and domestic water 

supply, and if the industrial wastewater discharge from the 10-inch-pipeline increases without the 

centralized wastewater treatment (Case 1). If the operation of the centralized wastewater treatment 

plant will start, the water quality in the downstream area would remain at the current level, even if the 

river flow decreased (Case 2). 

 

Yeywa Dam
28,000 km2

Sub stream (820 km2)
5 m3/s ave in the lowest month

Intakes for Irrigation

10 inch pipeline
and Future 
WWTP

Future Water supply
(2 mil people 200 L/p/d)

BOD 4.7 mg/L
(5th WQ survey)

Evaluation 
Point

Case 0 200 m3/s (ave in lowest month)

Case 1 100 m3/s (half of Case 0)

Case 2 100 m3/s (half of Case 0)

Case 0 0 m3/s (current)

Case 1 5 m3/s (for 2mil people, 200L/p/d)

Case 2 Ditto

Case 0 10 m3/s (maximum)

Case 1 20 m3/s (twice of Case 0)

Case 2 20 m3/s (twice  of Case 0)

Case 0 0.03 m3/s (capacity of WWTP) with 6,500 mg/L (without treatment, inlet BOD of WWTP)

Case 1 0.05 m3/s (twice of Case 0) with 6,500 mg/L (same as Case 0)

Case 2 0.05 m3/s (twice of Case 0) with 50 mg/L (with treatment by WWTP)

Case 0 BOD 4.7 mg/L

Case 1 BOD 8.8 mg/L

Case 2 BOD 4.7 mg/L

 
Source: JET 

Figure 2.6-6  Results of Preliminary Dilution Capacity in the Doke Hta Waddy River 

 

2) Taung Tha Man Lake 

As explained in the section on the results of the water quality surveys, the water quality in Taung Tha 

Man Lake is characterized as eutrophic due to high phosphorus and nitrogen concentrations as well as 

relatively low DO and high COD in both the latest rainy season (September 2017) and the dry season 

(February 2018). The main stream/creeks feeding Taung Tha Man Lake are Let Khot Pin Stream, Pa 

Yan Taw Creek, and Colombo Creek, and these stream/creeks are receiving pollution loads from the 

domestic sources in the city, some industries in the Pyi Gyi Tagon IZ not connected to the 

10-inch-pipeline, livestock and non-point sources. The lake water quality has worsened in the dry 

season due to the reduced lake water level. The water quality of the lake changes dramatically or 

fluctuated over time/seasons, and more monitoring data are necessary to examine the mechanism of 

water pollution in the lake. As for the impact of industrial pollution on the lake, it seems that the 

impact has become smaller year by year because MCDC had constructed the 10-inch-pipeline to divert 
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the industrial wastewater to Doke Hta Waddy River, and most of the large factories have connected to 

the pipeline under the instruction of MCDC. 

 

(4) Strategy for Water Pollution Control from Industrial Zones and Other Pollution Sources  

As the first step to formulate strategies for control of water pollution from industrial zones, a draft 

framework of key strategies was formulated as shown below thorough brainstorming discussion with 

C/Ps based on related project activities on inspection, water quality surveys, pollution source survey, 

development of databases, and information interpretation:  

 

- Key Strategy 1: Water environment conservation for future water use of the Doke Hta Waddy 

River 

- Key Strategy 2: Improvement of water quality of Taung Tha Man Lake to increase value of the 

lake for tourism, recreation, fisheries, etc. 

 

The written strategies will be drafted by the CP organizations within a few years after completion of 

the project to achieve the overall goal indicators. 

 

1) Key Strategy1: Water Environment Conservation for Future Water Use of the Doke Hta 

Waddy River  

In Doke Hta Waddy River basin, water quality is very good at the moment and sufficient volume of 

river water is available even in the dry season due to controlled operation of Yeywa Hydropower 

Dam. In addition, there are few pollution sources except for the 10-inch-pipeline discharging 

industrial wastewater from Pyi Gyi Tagon IZ. Two key actions, namely organizing a coordination 

committee for water use right and setting maintenance flow have been planned, and the centralized 

wastewater treatment plant is under constriction lead by MCDC to control pollution in the Doke Hta 

Waddy River basin. In addition, the following actions are necessary and should be added to the 

written strategy from the view point of prevention of pollution and water conservation. 

- Increasing the capacity to treat industrial wastewater from Pyi Gyi Tagon IZ in case more factories 

start operating using the vacant areas in the IZ, and 

- Setting regulations or rules for investment in large-volume water intake and/or discharging of 

wastewater from/to the Doke Hta Waddy River in the future especially in the upstream of the 

river  

 

2) Key Strategy2:  Improvement of Water Quality of Taung Tha Man Lake to Increase Value 

of the Lake for Tourism, Recreation, Fisheries, etc. 

MCDC and ECD Mandalay Region have already prepared some actions, such as issuing a 

notification of installation of wastewater treatment systems to new large-scaled facilities, 

participation in awareness raising activities for farmers regarding proper application of fertilizer 

organized by DOA Mandalay Region, and following-up on the notification on preparation of EMPs 

by existing factories in nine sectors. Based on the results of the pollution load analysis, control of 

domestic wastewater is considered critical in reducing the pollution load to the lake, and MCDC has 

a plan to expand the sewerage coverage area in the future. 

It should be noted that, as the water quality and hydrology of the lake change dramatically or 

fluctuated over time/seasons, more monitoring data are necessary to examine the mechanism of 

water pollution in the lake. In addition, it may take time to improve water quality of the lake based 

on experiences in improving lake water quality in developed countries including Japan. Thus, the 

development of water pollution reduction plan in Taung Tha Man Lake basin should be added to the 

written strategy based on the results of detailed examination of the mechanism of water pollution in 

the lake. 
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(5) Action Plans for Water Pollution Control from Industrial Zones and Other Pollution 

Sources 

On the basis of the above strategies, actions for water pollution control from industrial zones in 

Mandalay were identified through a series of discussions and workshops among MCDC, ECD 

Mandalay Region Office, and JET. Table 2.6-4 summarizes the outline of the action plans for water 

pollution from industrial zones and other pollution sources in the pilot area of Mandalay. The actions 

are divided into three terms: short-term (within three years), middle-term (within five years), and 

long-term (within ten years). Some key actions for industrial wastewater control, such as construction 

of the10-inch-pipeline to divert industrial wastewater, construction of a centralized wastewater 

treatment plant, and installation of individual wastewater treatment plants in large factories, have 

already been started and/or already completed by MCDC and other stakeholders. 

 

Table 2.6-4  Outline of Action Plans for Water Pollution Control from Industrial Zones and 

Other Pollution Sources in the Pilot Area of Mandalay 

Target year Short term:  FY2020-21 (from October 2018 to September 2021) 

Middle term:  FY2022-23 (from October 2021 to September 2023) 

Long term:  FY2027-28 (from October 2023 to September 2028) 

Key  

Strategies 

Key Strategy 1:  Water environment conservation for future water use of the Doke Hta Waddy River. 

Key Strategy 2: Improvement of water quality of Taung Tha Man Lake to increase the value of lake 

resources for tourism, recreation, fisheries, etc. 

Actions and 

Schedule 

Key Strategy 1: Water environment conservation for future water use of the Doke Hta Waddy River 

[MCDC] 

AM1-1: Setting a coordination committee among DWIR/MOTC, MOALI, MOEE, ECD Mandalay 

Region, MCDC for water use right and setting the maintenance flow of the Doke Hta Waddy River 

(short term)  

AM1-2: Completion of the construction and starting operation of the centralized wastewater 

treatment plant (ongoing, short term to middle term) 

AM1-3: Installation of the water supply system from the Doke Hta Waddy River (middle term)  

 

[ECD Mandalay Region] 

AM1-4: Collection of information on existing factories, which are requested to prepare EMPs in 

accordance with Notification No. 03/2018, and identification of important factories associated with 

large pollution load through guidance seminars to each industrial zone, collection from DISI/MOI, 

collection through inspection activity by ECD Mandalay Region, and collection from CD/MCDC 

out of Mandalay City (short term) 

AM1-5 Establishment of a monitoring/supervising system to check the status of preparation of 

EMPs by the prioritized factories, such as monitoring/supervising through inspection activities out 

of Mandalay City (short term)  

AM1-6: Starting-up and implementation of surface water quality monitoring in rivers in the region 

out of Mandalay City (middle term to long term)  

 Key Strategy 2: Improvement of water quality of Taung Tha Man Lake to increase value of the lake for 

tourism, recreation, fisheries, etc. 

[MCDC] 

AM2-1: Monitoring of connection status of the 10-inch-pipeline (started, short-term)  

AM2-2: Issuing a notification of installation of wastewater treatment system to new large scaled 

facilities, such as housing, commercial, hotel, hospital, and school development (drafting, 

short-term)  

AM2-3: Participation in awareness raising activities for farmers by the Department of Agriculture 

(DOA) in Mandalay Region regarding proper application of fertilizer to reduce the impact of 

nitrogen and phosphorus to Taung Tha Man Lake and collaboration of the activities with DOA 

(already implemented by DOA, short term) 

AM2-4: Establishment of a plan for monitoring of eutrophication status in Taung Tha Man Lake 

including water quality, flow rate, and water level (short term) 

AM2-5: Expansion of the sewerage area in Mandalay City (middle term to long term) 

 

[ECD Mandalay Region] 

AM2-6: Collection of information on existing factories, which are requested to prepare EMPs in 

accordance with the Notification No. 03/2018, and identification of important factories associated 

with large pollution load (short-term) 

AM2-7: Establishment of monitoring/supervising system to check the status of preparation of EMPs 

by the prioritized factories, such as monitoring/supervising through inspection activities (short-term) 
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 Other actions to support the implementation of key strategies 

[ECD Mandalay Region] 

AM3-1: Organizing seminars for the introduction of good practice on pollution control in Myanmar 

(short term) 

AM3-2: Setting consultation desks in district/township ECD offices to provide advices/information 

to factories on pollution control (middle term) 

AM3-3: Examining the possibility to promote water environment management (e.g. awarding 

system with some incentives, establishment of low interest fund, consultation on cleaner 

production) in Yangon Region, through research on similar systems in ASEAN countries 

(middle-term) 

AM3-4: Arrangement of ad hoc coordination meetings to exchange information on pollution 

sources and results of inspections among DISI, MCDC, and ECD Mandalay Region (short term) 
Source: MCDC, ECD Mandalay Region, and JET 

 

 

2.6.2.4 Strategy for Water Pollution Control from Industries and Water Environment 

Management at the National Level 

The PCD of ECD Headquarters in MONREC has been making various efforts to control industrial 

water pollution, such as expansion of inspection activities to all Region/State-level ECDs, 

development of the National Environmental Quality (Emission) Guidelines, implementation of water 

quality monitoring by on-site equipment, and PCD is developing a master plan for hazardous waste 

management, and drafting surface water quality standards with technical assistance by international 

cooperation organizations. However, PCD does not have a comprehensive plan for water pollution 

control with time frame yet. Thus, PCD formulated a draft framework of key strategies for water 

environment management focusing on water pollution control from industrial sectors, as a case study 

for Output4 activities through discussions with JET. The written strategy will be drafted by PCD 

within a few years after the completion of the project to achieve the indicators of the overall goal of 

the project. 

As first step to develop a draft framework of strategies for the water environmental management, the 

following three principles are set: 

- To utilize the function of regional ECDs as much as possible in line with the strategy of 

localization by ECD Headquarters, such as expanding ECD office at the district and township 

levels; 

- To develop actions for “pollution control” and “environment management other than pollution 

control” separately because PCD has been divided into “pollution control division” and 

“environmental quality standard division” since April 2018; and 

- To utilize current regulation tools and activities on pollution control, such as EIA procedures, 

National Environment Quality (Emission) Guidelines, notification on preparation of EMPs by 

existing factories in the nine sectors, and inspection. 

Based on the above three principles, the strategies for Water Environment Management (Water 

Pollution Control from Industries) at the National Level and their action plans were developed. The 

issues and recommendations identified in Output 1 (Section 2.3.7), Output 2 (Section 2.4.10) and 

Output 3 (Section 2.5.8) were all taken into consideration. 

The actions under the strategies are divided into three terms; short term plan (within three years), 

mid-term plan (within five years), and long-term plan (within ten years). Table 2.6-5 shows outline of 

the action plans for industrial wastewater pollution control and environment management at the 

national level and Table 2.6-6 shows detailed action plans and implementation schedule. 

[Industrial Pollution Control] 

- Strategy 1: Development of National Pollution Source Inventory 

- Strategy 2: Strengthening Pollution Control System 

[Water Environmental Management] 
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- Strategy 3: Development of Surface Water Quality Standards and National Water Quality 

Monitoring Network 

- Strategy 4: Promoting Actions for Water Environment Management 

[Strengthening Organizations] 

- Strategy 5: Strengthening Organizations in Response to Decentralization 

 

Table 2.6-5  Outline of Action Plans for Industrial Wastewater Pollution Control and 

Environment Management at the National Level 

Goal Short term goal:  Important industrial pollution sources associated with large pollution emission in 

the country are identified and surface water quality in key rivers at national level 

are started to be monitored by FY 2020-21 

Middle term goal: All of the industrial pollution sources in the country are identified and some 

pollution control tools are introduced by FY 2022-23 

Long term goal: Industrial pollution control and environmental management system by government 

organizations are in the level of ASEAN top five by FY2027-28 

Target year Short term:  FY2020-21 (from October 2018 to September 2021) 

Middle term:  FY2022-23 (from October 2021 to September 2023) 

Long term:  FY2027-28 (from October 2023 to September 2028) 

Key Strategies [Industrial Pollution Control] 

Key Strategy 1: Development of National Pollution Source Inventory 

Key Strategy 2: Strengthening Pollution Control System 

[Water Environmental Management] 

Key Strategy 3: Development of Surface Water Quality Standards and National Water Quality 

Monitoring Network 

Key Strategy 4: Promoting Actions for Water Environment Management 

[Strengthening Organizations] 

Key Strategy 5: Strengthening Organizations in Response to Decentralization 

Key Actions and 

Schedule 

[Industrial Pollution Control] 

Key Strategy 1: Development of National Pollution Source Inventory 

NA 1-1: Follow-up the notification on preparation of EMP by existing factories in nine sectors 

(short to middle Term) 

NA1-2: Strengthening monitoring system after issuing ECCs (or completion of EIA/ IEE/ EMP 

Study) (short to middle Term) 

NA1-3: Development of pollution source inventory system (upgrading pollution source database) 

(short to middle Term) 

NA1-4: Development of National Pollution Source Inventory (middle term) 

Key Strategy 2: Strengthening Pollution Control System 

NA2-1: Strengthening Enforcement and Promotion of Environmental Compliance (Short Term) 

NA2-2: Formulating National Environmental Quality (Emission) Standards (short term) 

NA2-3: Promotion of centralized wastewater treatment plants (short to long term) 

NA2-4: Strengthening inspection activities (short to middle term) 

NA2-5: Development of pollution control tools (short to long term) 

[Water Environmental Management] 

Key Strategy 3: Development of Surface Water Quality Standards and National Water Quality 

Monitoring Network 

NA3-1: Formulating Surface Water Quality Standards (short term) 

NA3-2: Development of national surface water quality monitoring network (short to long term) 

nA3-3: Establishment of Water Quality Testing Laboratory and Standardization of Environmental 

Analytical Method (short to long term) 

Key Strategy 4: Promoting Actions for Water Environment Management 

NA4-1: Preparation of environmental statistics (short term) 

NA4-2: Promoting environmental awareness (short to long term) 

NA4-3: Preparation of the state of pollution report (middle term to long term) 

[Strengthening Organizations] 

Key Strategy 5: Strengthening Organizations in Response to Decentralization 

NA5-1: Training for industrial pollution control (short to middle term) 

NA5-2: Training for Water environment management (middle to long term) 
Source: ECD and JET 
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Table 2.6-6  Detailed Action Plans and Implementation Schedule for Industrial Wastewater 

Pollution Control and Environment Management at the National Level 
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Source: ECD and JET 

 

Among the action plans for industrial pollution control and environmental management plan at the 

national level, “Strengthening Enforcement and Promotion of Environmental Compliance (NA2-1)” is 

one of the urgent action plans. Environmental Compliance Certificate (ECC) is a certificate of 

environmental compliance for factories stipulated in Environmental Impact Assessment Procedures 

(EIAP, 2015), but most factories are yet to obtain ECC. Moreover, MONREC has already issued the 

Notification of No. 03/2018 to notify existing large-scaled factories in 9 important sectors (1. alcohol, 

wine and beer production factories, 2. food and beverage processing facilities, 3. pesticide 
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manufacturing, formulation, and packaging plants, 4. cement and lime manufacturing plants, 5. textile 

and dyeing facilities, 6. foundry industry, 7. tanning and leather finishing, 8. pulp and/or paper mills, 9. 

sugar manufacturing plants) to prepare Environmental Management Plan in accordance with EIAP 

(2015) and to obtain ECC by October 2018 or January 2019. In order to strengthen enforcement and 

promotion of environmental compliance in line with requirements of ECC and Environmental 

Conservation Law (2012), a special project including the following activities should be implemented 

in short term. Figure 2.6-7 shows outline of the special project on strengthening enforcement and 

promotion of environmental compliance. 

1) Selection of priority target sectors to be investigated 

2) Analyzing operation and environmental performance of key target industrial sectors 

3) Strengthening enforcement of environmental law and regulations 

4) Strengthening promotion and facilitation of environmental compliance 

5) Development of a roadmap to control industrial pollution 

 

2018 2019 2020 2021 2022

Preparation

1) Selection of Target Sectors
2) Finalizing activities

1) Environmental Performance Study (EMP & Field Check)
2)  Preparation of Draft ECC for selected sectors

1st 2nd 1st 2nd 1st 2nd 1st 2nd

Implementation (3yrs)

1st-2nd Year: Environmental Performance Study for Target Sector

2nd - 3rd Year: CD for Enhancement of Law, 
Regulations, Promotion activities

1) Clarifying law and regulation requirement
2) ECC Format Preparation
3) Trial Inspection
4) Evaluation of environmental performance
5) Promotion of environmental education
6) Promotion of finance / environmental agreement
7) Promotion of other new tools (e.g. awarding)

3rd Year: Road Map Preparation

1) Analysis and approach to enhance env. compliance
2) Development of a roadmap to control industrial pollution

 

Source: ECD and JET 

Figure 2.6-7  Outline of the Porposed Project on Strengthening Enforcement and Promotion of 

Environmental Compliance 

2.6.3 Prepare a Water Quality Status Report (Activity 4-3) 

On the basis of the above activities, the Water Quality Status Report (WQSR) was prepared. The table 

of contents of the report is shown in Table 2.6-7. WQSR is to be presented to decision makers from 

each counterpart organization as follows: 

- Sub-working group of pollution control in the National Environmental Conservation and Climate 

Change Central Committee (NECCCCC) presented by MONREC/ECD 
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- Chief Minister of Yangon Region Government/ Mayor (and/or Secretary, Committee Member) of 

YCDC from YCDC/PCCD 

- Chief Minister of Mandalay Region Government/ Mayor (and/or Committee Member) of MCDC 

from NCDC/WSD 

Table 2.6-7  Table of Contents of the Water Quality Status Report 

1 Introduction 

1.1 Background 

1.2 Objectives 

1.3 Procedures of Preparation of Water Quality Status Report 

1.4 Case studied for Information Interpretation for Water Quality Status 

2 Water Quality Status in the Pilot Area of Yangon (Hlaing River Basin) 

2.1 Natural Conditions 

2.2 Social Conditions 

2.3 Government Organizations Related to Water Environment Management 

2.4 Water Quality 

2.5 Industrial Water Pollution Source 

2.6 Overall Pollution Pathways to Rivers 

2.7 Results of Pollution Load Estimation 

2.8 Impact of Pollution on River Water Quality 

3 Water Quality Status in the Pilot Area of Mandalay (Doke Hta Waddy River Basin and Taung Tha 

Man Lake basin) 

3.1 Natural Conditions 

3.2 Social Conditions 

3.3 Government Organizations Related to Water Environment Management 

3.4 Water Quality 

3.4 Industrial Water Pollution Source 

3.6 Other Water Pollution Source 

3.6 Overall Pollution Pathways to Rivers and Lake 

3.7 Impact of Pollution on River Water Quality 

4 Strategy for Water Pollution Control from Industries and Water Environment Management 

4.1 Approaches for Development of Framework of Strategy For Water Pollution Control from 

Industries and Water Environment Management 

4.2 Strategy for Strategy for Water Pollution Control from Industries and Water Environment 

Management at National Level 

4.3 Strategy for Water Pollution Control from Industries and Water Environment Management in the 

Pilot Area of Yangon 

4.4 Strategy for Water Pollution Control From Industries and Water Environment Management in the 

Pilot Area of Mandalay 

5 Conclusion and Recommendations 

Appendices 

Case Study 1: Pollution load analysis in the pilot area of Yangon 

Case Study 2: Pollution load analysis in the pilot area of Mandalay 

Case Study 3: Installation of centralized wastewater treatment system in Hlaing Thar Yar Industrial Zones 

in Yangon 

Case Study 4: Preliminary estimation of dilution capacity for water quality leading to future water resource 

management in the Doke Hta Waddy River 

Source: JET 

 

2.7 Other Activities 

2.7.1 Study Programs in Japan 

(1) First Program 

During the course of the project, there were a total of three opportunities for project-funded training in 

Japan. The first program was implemented during 22 to 28 May 2016. Table 2.7-5 and Table 2.7-2 

show the summary and schedule of the first program, respectively. Some photographs from the first 
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program are shown in Figure 2.7-3. In total six delegates (three from ECD, one from YCDC and two 

from MCDC) participated in the program.  

Table 2.7-1  Summary of the Study Program in Japan No.1 

Item Contents 

Title 1st study program in Japan for the Project for Capacity Development in Basic Water 

Environment Management and EIA System in the Republic of the Union of Myanmar 

Period 22 May (Sun) – 28 May (Sat) 2016 (for a total of seven days) 

Number of Trainees Six participants 

(three participants from MOECAF, one participant from YCDC, and two participants 

from MCDC) 

Main Places for Training Tokyo 

Program See Table 2.7-2 

Language Myanmar – Japanese 
Source: JET 

Table 2.7-2  Schedule of the Study Program in Japan No.1 

Day Time Activities 
Lecturer 

/Venue 

Relevant 

Outputs 

- 21 May  

(Sat) 

21:45 - Departure from Yangon for Narita - - 

1 22 May  

(Sun) 

06:50 - Arrival at Narita Airport - - 

– 09:30 - Move to TIC - - 

2 23 May  

(Mon) 

09:15 – 

10:30 

- Briefing of the training in Japan 

- Orientation of the training course 

TIC 

JET 

- 

11:30 – 

12:00 

- Courtesy visit to JICA - - 

13:30 – 

15:00 

- Lecture on necessary policies and effective measures 

for water pollution / case studies of water quality 

improvement in Japan 

Tokyo 
Metropolitan 
Research 
Institute for 
Environmental 
Protection 

Output 1, 

Output 2 

16:30 – 

17:10 

- Site visit: Sumida River Sumida River Output 1, 

Output 2 

19:00 – 

20:30 

- Meeting for exchange of opinions JET Outputs 1, 2, 

3 and 4 

3 24 May  

(Tue) 

10:00 – 

12:00 

- Lecture on policies and system for water environment 

management (watershed) and administrative measures 

for water pollution in Japan 

- Courtesy visit to the Ministry of Environment (MOE) 

Ministry of 

Environment 

(Japan) 

Outputs 1 

and 2 

14:20 – 

14:45 

- Site visit: Giant Ushiku Amida Buddha (Cultural 

understanding) 

- - 

15:30 – 

17:30 

- Site visit: Water environment of Lake Kasumigaura Ibaraki 
Kasumigaura 
Environmental 
Science Center 

Outputs 1 

and 2 

4 25 May  

(Wed) 

09:00 – 

11:30 

- Lecture on measures for water pollution in Kawasaki 

City (local government) 

Kawasaki City Outputs 1 

and 2 

13:00 – 

16:00 

- Assignments of the Kawasaki Environment Research 

Institute (KERI) 

- Lecture on research and study on water pollution 

- Laboratory tour (KERI) 

Kawasaki 

Environment 

Research 

Institute 

Outputs 1, 2 

and 3 

17– 17:30 - Site visit for viewing Keihin Industrial Area JET - 

5 26 May  

(Thu) 

10:00 – 

11:00 

- Site visit for water treatment and management of 

wastewater 

Haga Town, 

Tochigi Pref. 

Outputs 1, 2 

and 3 

14:00 – - Lecture and discussion on issues of water Dr. Senro Imai Outputs 1, 2, 
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Day Time Activities 
Lecturer 

/Venue 

Relevant 

Outputs 

16:30 environmental management and measures toward 

resolution 

3 and 4 

6 27 May  

(Fri) 

10 – 12 - Presentation and discussion JET - 

13:00 – 

15:00 

- Evaluation of the training course 

- Certificate Ceremony 

TIC - 

7 28 May  

(Sat) 

11:00 - Departure from Narita to Yangon (Departure from TIC 

at 7:00) 

- - 

Source: JET 

  
Site Visit to Water Treatment Facility (Haga Town) Certificate Ceremony 

Source: JET  

Figure 2.7-1  Photos of the Study Program in Japan No.1 

 

(2) Second Program 

The second program was divided into a 1-week course and a 3-week course in order to accommodate 

the needs of both managerial and technical-level officers. They were implemented from 27 September 

to 4 October 2016 for the 1-week course, and from 27 September to 18 October 2016 for the 3-week 

course. Table 2.7-5 and Table 2.7-6 show the summaries and the programs of both courses. 

Table 2.7-3  Summary of the Study Program in Japan No.2 

Course Item Contents 

1-week course Title Planning and Implementation of Water Quality Monitoring and Pollution 

Source Control (1-week) 

Period 27 September (Sun) – 4 October (Sat) 2016 (for a total of 7 days) 

Number of Trainees Three delegates (one participant from MOECAF, one participant from 

YCDC, and one participant from MCDC) 

Main Places for Training Tokyo 

Program See Table 2.7-4 

Language Myanmar – Japanese 

3-week course Title Planning and Implementation of Water Quality Monitoring and Pollution 

Source Control (3-weeks) 

Period 27 September (Tue) – 18 October (Sun) 2016 (in total 22 days) 

Number of Trainees Seven participants (three participants from MOECAF, one participant from 

YCDC and two participants from MCDC) 

Main Places for Training Tokyo, Yokohama and Kansai 

Program See Table 2.7-4 

Language Myanmar – Japanese 
Source: JET 
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Table 2.7-4  Schedule of the Study Program in Japan No.2 

1-week 3-week Date Time Activities Lecturer /Venue 

1 1 27 

(Tue) 

Sep - PM: Departure from Yangon to Tokyo - 

2 2 28 

(Wed) 

AM Arrival at Tokyo, Move to hotel - 

15:20-15:50 Briefing by the JICA Expert Team Nippon Koei Co., Ltd. 

15:50-16:20 JCM project formulation for energy 

conservation and environmental 

improvement 

Nippon Koei Co., Ltd. 

16:30-18:15 Development of approaches for 

environmental protection  

and challenges for SDGs in Japan 

Mr. Senro Imai, JICA 

advisor 

18:30-20:30 Welcome party - 

3 3 29 

(Thu) 

10:00-12:30 Briefing and orientation TIC 

14:30-15:00 Courtesy call to JICA JICA HQ 

15:00-16:30 Environmental administration in Myanmar 

and Japan 

Dr. Itaru Okuda, Team 

Leader of the JICA 

Expert Team 

4 4 30 

(Fri) 

9:00-12:00 Lecture on measures for water pollution in 

Kawasaki City 

Kawasaki City 

13:00-14:30 Introduction of the Kawasaki Environment 

Research Institute/ Laboratory tour 

Kawasaki Environment 

Research Institute, 

Kawasaki City 

15:00 – 17:00 Site visit for wastewater treatment facility 

and management (food industry) 

Ajinomoto Co., Inc. 

Kawasaki Plant 

5 5 1 

(Sat) 

Oct 10:00 – 12:00 Environmental policy framework and 

administration in Japan 

Prof. Hitoshi Ushijima, 

Chuo University 

PM Free time  

6 6 2 

(Sun) 

9:00 – 17:00 Holiday (private sightseeing tour in 

Kamakura) 

- 

7 7 3 

(Mon) 

9:00 – 11:30 Site visit for river water treatment facilities Katsunan Public Works 

Office, Chiba 

Prefecture  

12:50 – 13:50 Lunch meeting with JICA HQ - 

14:00 - 15:30 Water environment administration of Japan Water Environment 

Division, Environment 

Management Bureau, 

Ministry of the 

Environment 

16:00 – 17:30 Wrap-up presentation and certificate 

ceremony for the 1-week program 

JICA HQ 

 

8 8 4 

(Tue) 

AM [Attendees of the 1-week program] 

Leave Japan for Myanmar  

 

- 

- 9:00 – 17:00 [Attendees of the 3-week program] 

Training on water quality monitoring 

Private lab, Osumi Co., 

Ltd 

9 5 

(Wed) 

9:00 – 16:30 Training on water quality analysis Private lab, Osumi Co., 

Ltd  

10 6 

(Thu) 

9:00 – 17:00 Training on water quality analysis Private lab, Osumi Co., 

Ltd  

11 7 

(Fri) 

9:30-12:00 How to develop a water quality monitoring 

plan and report/ Good practice of inspection 

activities in other countries 

Nippon Koei Co., Ltd. 

13:30 – 15:30 Preparation of wrap-up presentation - 

12 8 

(Sat) 

9:00 – 14:00 Holiday (private sightseeing tour in 

Asakusa/ Tokyo) 

- 

13 9 

(Sun) 

- Move from Tokyo to Otsu - 

14 10 

(Mon) 

10:00 – 12:00 Lake Biwa cruise - 

14:00 – 16:00 Lake Biwa Museum  

15 11 

(Tue) 

10:00 – 12:00 Lecture on lake environmental management/ 

Laboratory tour 

Lake Biwa 

Environmental 

Research Institute 

14:00 – 16:00 Site visit for wastewater treatment facility Kirin Co., Ltd. Shiga 
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1-week 3-week Date Time Activities Lecturer /Venue 

and management (alcohol and beverage 

industry) 

Factory 

16 12 

(Wed) 

9:30 – 12:00 Site visit for wastewater treatment facility 

and management (manufacturing industry) 

Shimadzu Corporation, 

Sanjo Works 

14:00 15:00 Environmental education and environmental 

activities in Kyoto City 

Miyako Ecology 

Center 

16:15 – 17:00 Sightseeing at Kinkakuji (Golden Pavilion) Kinkakuji 

17 13 

(Thu) 

9:00 – 12:00 Lecture on practice and challenges in 

industrial wastewater treatment  

Mr. Chuzo Nishizaki  

14:00 – 16:30 Site visit for wastewater treatment facility 

and management (paper mill) 

Rengo Co., Ltd., 

Amagasaki Mill 

18 14 

(Fri) 

9:00 – 12:00 Sewage system in Kobe City / site visit to a 

sewage treatment plant 

Kobe City 

14:00 -16:00 Site visit for wastewater treatment facility 

and management (power plant) 

Kobelco Eco-Solutions 

Co., Ltd. 

19 15 

(Sat) 

- Holiday (sightseeing tour in Kyoto) - 

20 16 

(Sun) 

- Move from Kobe to Tokyo - 

21 17 

(Mon) 

9:30 – 11:30 Central wastewater treatment plant in 

industrial zone 

Yokohama City 

13:30 – 17:00 Wrap-up presentation and certificate 

ceremony for the 3-week program 

JICA HQ 

22 18 

(Tue) 

- Departure from Tokyo to Yangon - 

 

Source: JET 

 

 
 

Lecture by the Ministry of Environment Japan Wrap-up Presentation by Delegates 
Source: JET  

Figure 2.7-2  Photos of the Study Program in Japan No.2 

 

(3) Third Program 

The third program was implemented from 28 August to 14 September 2017. This time, some delegates 

from related ministries participated in the program in addition to those from the main C/P 

organizations, i.e., ECD, YCDC, and MCDC. The program had two courses, namely, Course 1 and 

Course 2 for management-level officer and technical officers, respectively, although many contents 

were common to both courses. 

Because of the delay in the internal procedure of the Myanmar government, eight participants for 

Course 1 (management level), excluding one participant from MOE, joined the program from the 

afternoon of 1 September 2017 missing the first part of the program. One participant from MONREC 
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for Course 1 was not allowed to join the program because of the change in the internal regulation of 

the Myanmar government in August 2017. 

Table 2.7-5 and Table 2.7-6 show the summary and schedule. 

Table 2.7-5  Summary of the Study Program in Japan No.3 

Item Contents 

Title Planning and Implementation of Water Quality Monitoring and Pollution Source Control (2) 

Period 28 Aug (Mon) – 14 Sep (Thu) 2017 (for a total of 17 days) 

Number of Trainees A total of 14 delegates 

- 10 delegates for Course 1 (management level): 3 participants from MONREC, 1 

participant from YCDC, MCDC, MOTC, MOHS, MOE, MOI and MOALI. 

- 4 delegates for Course 2 (technical-level): each has 2 participants from YCDC and 

MCDC 

Main Places for Training Tokyo, Shiga and Kansai 

Language Myanmar – Japanese 
Source: JET 

 

Table 2.7-6  Schedule of the Study Program in Japan No.3 

Date Activities 
Lecturer 

/Venue 

28 Aug Mon PM: Departure from Yangon to Tokyo - 

29 
Tue 

AM: Arrival at Tokyo 

PM: Free time 

TIC 

30 

Wed 

AM: Briefing and orientation 

PM: Courtesy call to JICA/Lecture on the  

Development of Approaches for Environmental Protection  

and Challenges for SDGs in Japan 

AM: TIC 

PM: JICA, Dr. Imai 

31 Thu Lecture on measures for water pollution in local government  Kawasaki Municipality  

1 Sep 

Fri 

AM: Site visit for centralized wastewater treatment facility 

for industrial zone 

PM: Courtesy call to the Ministry of Environment (MOE) 

and lecture on necessary policies and effective measures for 

water pollution 

AM: Haga Town 

 

PM: MOE 

2 
Sat 

AM: Japan’s Environmental Law and its implementation AM: Professor from Chuo 

University 

3 Sun Holiday - 

4 
Mon 

Lecture on water quality monitoring 

 

Laboratory (Nippon Koei) 

5 

Tue 

Course 1: 

Lecture on water environment 

management in Southeast Asia  

Course 2: 

Training on water quality 

monitoring and analysis 

Course1: 

IGES 

 

Course 2: 

Laboratory 

(Nippon 

Koei) 

6 

Wed 

Course 1: 

AM: Lecture on financial 

support mechanism related to 

environmental measures for 

factories 

PM: Lecture on coordination 

for environmental management 

for factories 

Course 2: 

Training on water quality 

monitoring and analysis 

Course1: 

AM: 

Development 

Bank of Japan 

 

PM: Japan 

Environmental 

Management 

Association for 

Industry 

Course 2: 

Laboratory 

(Nippon 

Koei) 

7 
Thu 

AM: Move to Kansai  

PM: Lecture on environment of Shiga Prefecture 

 

PM: International Lake 
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Date Activities 
Lecturer 

/Venue 

Environment Committee 

8 

Fri 

AM: Site visit for agricultural wastewater treatment 

PM: Lecture on eco-friendly farming 

Site visit to Biwa Lake (boat tour) 

Move to Kyoto 

AM: Kusatsu City 

PM: Shiga Prefecture 

 

9 Sat AM: Site visit to Lake Biwa Museum AM: Biwa Lake 

10 Sun Holiday - 

11 

Mon 

AM:  

- Regulation on industrial wastewater for sewerage  

- Lecture on pollution control measures by industries / 

experience of developing wastewater treatment system 

in Vietnam 

PM: Site visit to wastewater treatment facilities or sewage 

treatment plant 

AM: 

Kobe City 

KOBELCO 

 

 

PM: Suntory Takasago Factory 

12 
Tue 

AM: Environmental education and activities in Kobe City 

PM: Move to Tokyo 

AM: Kobe environment and 

future museum 

13 
Wed 

AM: Presentation preparation 

PM: Wrap-up presentation and certificate ceremony 

AM:TIC 

PM: JICA 

14 Thu Move from Japan to Myanmar - 
 

Source: JET 

 

  
Laboratory of Nippon Koei Wrap-up and Certificate Ceremony 

Source: JET  

Figure 2.7-3  Photos of the Study Program in Japan No.3 

 

2.7.2 Project Promotion and Publicity Activities 

(1) Environment Day Poster 

For the Environment Day in May 2016 in Nay Pyi Taw, the project prepared a poster, and explained 

the project activities to the participants. Among the guests who stopped by the project’s  booth were 

then President of the Union of Myanmar, Mr. Htin Kyaw, and the Union Minister of MONREC, Mr. 

Ohn Win.  
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Source: JET 

Figure 2.7-4  Poster for World Environment Day on 5th June 2016 

 

Figure 2.7-5  Visit by the President and the Minister 

(2) Project Website 

The project website was developed in Myanmar, English and Japanese. The website included “About 

Project” pages explaining the framework of the project, “About Us” pages explaining the 

organizational structures of the project, and about 30 posts explaining the project activities and results. 

The URL of the website is “http://myanmar-waterenvironment.com”.  

http://myanmar-waterenvironment.com/
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Source: JET 

Figure 2.7-6  Website of the Project 

 

(3) Newsletter 

During the course of the project, the project’s newsletter was published in order to widely disseminate 

project information to stakeholders.  



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-87 

 

Newsletter No.1 

Figure 2.7-7  Project Newsletters 

 

2.7.3 Collect Information on Activities of Relevant Organizations and Donors   

Figure 2.7-8 summarizes the on-going international projects and activities in the field of 

environmental conservation as of late 2017. During the project, various donors and local organizations 

implemented related projects and activities. Thus, the project regularly and actively exchanged 

information with such donors (e.g., and local organizations (e.g., ADB, Norwegian projects, WWF, 

UMFCCI). Some of the activities were implemented in coordination with other donors (e.g., pollution 

source survey with the Norwegian team and development of the Inspection Manual with ADB 

project).  

 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

2-88 

 

Source: MONREC-ECD 

Figure 2.7-8  International Assistance related to Environmental Conservation  

(As of end of September 2017) 
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CHAPTER 3 ISSUES AND LESSONS LEARNED 

As presented in Chapter 4, overall this project was executed well thanks to the devotion of counterpart 

(C/P) organizations to develop their capacities through the project and good relationship among the 

C/P organizations and JICA Expert Team (JET). Overall, there were no major difficulties in 

implementing the project.  Nevertheless, it is still worth pointing out some of project management 

issues encountered during the course of the project, how such issues were resolved, and what lessons 

were learned from the experiences, for implementation of future projects. 

 

3.1 Designing Effective Capacity Development Activities within Constraints 

(1) Issues Encountered 

Myanmar has just started introducing pollution control regulations based on the Environmental 

Conservation Law (2012) in recent years, and the demands for capacity development have been 

substantial in all areas of environmental management, from development of effective policies at the 

national level down to thte on-the-ground enforcement by the frontline officers. Because what this 

project could do to fulfill these demands were limited, implementing activities with maximum 

effectiveness within the project constraints have always been the main focus of the project 

implementation. The following issues were considered particularly important: 

- The project activities were implemented in three cities (Yangon, Mandalay and Nay Pyi Taw) 

with seven organizations (ECD YGN, PCCD-YCDC, WSD-YGN, ECD-MDL, WSD-MCDC, 

CD-MCDC and ECD-HQ). Thus available time and resources for project implementation had to 

be spread thinly across different cities and organizations. 

- The project aimed to support C/P organizations to adopt new approaches to industrial pollution 

control, and most of the project activities (e.g., compliance inspection, pollution source surveys, 

monitoring of environmental conditions of rivers, discussion on centralized wastewater treatment, 

etc.) were beyond the daily activities of the C/P organizations. The C/P members were often very 

busy with their daily activities, and balancing their daily activities with project activities was a 

challenge. 

- To learn industrial water pollution control and environmental monitoring, one generally needs a 

few years of college-level training in environmental chemistry, analytical chemistry, chemical 

engineering, hydrology, etc. Many officers did not have such backgrounds, and for such officers, 

the learning curve was very steep. 

(2) Measures Taken and Lesson Learned 

The following efforts were made to implement project activities in most effective ways considering 

the constraints: 

- A resident JET member based in Yangon and a team of local experts were readily available to 

prepare for project activities, discuss issues with the C/P members, and follow up on activities 

even when the JET member in charge was not in Myanmar, as were the cases of pollution source 

survey, GIS training, and report writing training. The local experiences, resources and 

connections of the resident JET member, such as his experiences in managing environmental 

issues in Thilawa Special Economic Zone (SEZ), added significant advantage to the project. 

- In order to facilitate quick learning within a limited time, the project emphasized hands-on 

experiences and learning-by-doing because in this way officers can absorb important points of 

water environment management through personal experiences even without extensive formal 

training in the past. For this, the following activities were added during the course of the project: 

(i) cross-checking of river water quality data by the laboratories of C/P organizations, (ii) report 

writing training, (iii) questionnaire survey of 202 factories and wastewater sampling at 100 
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factories, (iv) additional GIS training, and (v) visit to Thilawa SEZ during inspection training for 

YCDC. 

- Some of the subjects (e.g., wastewater treatment technologies and monitoring design) required 

lectures for structured learning. However, many officers were too busy to participate in long 

lectures. Thus, lecture-type activities were usually kept short, often a half-day or one-day, and 

repeated depending on the need. Among the examples were (i) training on industrial wastewater 

treatment technologies, and (ii) report writing training. In the case of the GIS training, a one-week 

GIS training was mixed with several one-day hands-on training on usage of database. As for the 

lectures on wastewater treatment technologies, in addition to the Japanese expert, Vietnamese 

experts were brought in to give lectures on how Vietnam, another Association of Southeast Asian 

Nation (ASEAN) country, is addressing similar issues. 

Both the C/P organizations and JET found that intensities and depths of capacity development 

activities were appropriate. Nevertheless, the demands for capacity development were so large, and the 

project was able to meet only a small fraction of capacity development needs. This is particularly true 

for ECD, which recruited many new officers toward the end of the project. Should the project have 

more resources and time, probably it was possible to implement more capacity development activities. 

On the other hand, one could also argue that a small addition of activities might not improve the 

capacity significantly. Perhaps it was a good timing to end the project, and re-design capacity 

development activities considering the experiences gained and the roadmap developed in Output 4. 

 

3.2 Adjusting to the Evolving Environmental Administration in Myanmar 

(1) Issues Encountered 

Environmental administration in Myanmar has been evolving rapidly in recent years, and the project 

had to constantly adjust to the new situation. Some of the relevant changes related to the project can be 

summarized as follows: 

- When the project started in 2015, ECD was still a small organization, and pollution control of 

manufacturing industries were achieved largely by other organizations, such as YCDC and 

MCDC within the framework of business licensing. However, the role of ECD became 

significantly larger during the project, and by the end of 2017, ECD became the main 

organization responsible for pollution control. Also, the role of the region/state governments has 

been increasing since the regime change in 2016. These changes also affected the roles of YCDC 

and MCDC in pollution control of manufacturing industries. 

- From the point of view of legal mechanisms for pollution control, YCDC law and MCDC law 

were among the most important legal mechanisms when the project started in 2015. However, in 

December 2015, then MOECAF issued the ECD Procedures (2015) and NEQEG (2015) based on 

the Environmental Conservation Law (2012), and these regulations are becoming important. 

More recently, in January 2018, MONREC issued an order to nine industrial sectors to develop 

EMPs and obtain ECC. Despite such development, details, such as conditions of ECC, are yet to 

be clarified. 

(2) Measures Taken and Lessons Learned 

These changes affected the way the project was managed as well as how activities were designed and 

implemented. Some of the adjustment made include the followings: 

- The project was implemented in a flexible manner within the general framework of the PDM. 

After the capacity assessment and a series of discussions with the C/P members and JICA, the 

PDM was amended in December 2015 and a number of activities, such as training on wastewater 

treatment technologies, and the pollution source survey, were added to adjust the project to the 

situation of Myanmar. Similar adjustments were made throughout the project period to maximize 

the effectiveness of the activities. 
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- The project took the bottom-up approach, i.e., examining conditions of pollution sources and 

target rivers in the field-level first, and then working its way up toward policies using the 

ground-level knowledge and experiences as building blocks. While the field activities took a lot 

of time and efforts, it turned out that this approach was very useful because at that time nobody 

had reliable information about pollution sources, and the experiences gained through the project 

facilitated discussions for development of new pollution control systems. 

- It is also important to point out that the project did not merely react to the changes, but rather 

anticipated them, and actively tried to set stages for smooth transition to the new water 

environment management. A good example is the case study of a centralized wastewater 

treatment in Yangon and the subsequent workshop in October 2017. This case study was 

implemented to identify practical issues in developing centralized wastewater treatment facilities 

in industrial zones in Yangon under the leadership of the Region Government, in anticipation of 

difficulties ECD would face in the near future to enforce the requirements of ECC. Similarly, the 

inspection manual was developed in order to prepare ECD and other organization for more strict 

compliance inspection. The project also established dialogue with UMFCCI because coordination 

with regulated communities become important in the future.  

Through the project activities, it is hoped that the C/P organizations are now well positioned to adopt a 

new approach to manage the water environment, even though there are many challenges ahead as 

discussed in Chapter 5. 

 

3.3 Office and Counterpart Costs 

(1) Issues Encountered 

- In accordance with the R/D, ECD HQ did provide JET with a good office in ECD in Nay Pyi Taw. 

However, JET needed an office in Yangon because most local experts, including JET’s staff, were 

based in Yangon and because most activities were to be implemented either in Yangon or 

Mandalay.  

- Another issue encountered during project implementation was the problem of C/P costs, such as 

per diem, transportation, accommodation fees for C/Ps engaged in project activities, such as on 

site sampling activities, though the C/P members actively participated in the project. This issue 

was anticipated from the time of project formulation, and became an obstacle from the early 

phase of the project implementation. 

(2) Measures Taken and Lessons Learned 

- With respect to JET’s office, ECD and YCDC discussed the problem in 2015, but it was difficult 

to resolve. Thus, eventually JICA decided to cover the cost.  

- With respect to the C/P costs, again many meetings were held among ECD, YCDC, MCDC and 

JET. However, it was the third JCC meeting in November 2016 during the Mid-term Review of 

the project that JICA agreed to provide some part of such cost, and the policy paper drafted by 

JET was agreed. From there on, JET covered some part of the C/P costs.  

It should be noted that these measures were exceptional measures only applicable to this project. 
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CHAPTER 4 ACHIEVEMENTS OF THE PROJECT 

This chapter summarizes the achievements of the project based on the results of the mid-term 

evaluation in October – November 2016 and the terminal evaluation in February 2018. While these 

project evaluation reviewed the achievements of the entire project, including the EIA component, this 

chapter explains the achievements related to the water environment management component only. For 

details, please see the reports of mid-term review and the terminal evaluation, attached to the minutes 

of JCC meetings No.3 and No.4 (Attachment 5). 

 

4.1 Mid-term Review 

The Joint Mid-term Review Team consisted of members from both the Myanmar side and the Japanese 

side implemented the project review from 23 October to 10 November 2016 in Myanmar, halfway 

through the project. The review had the following five objectives:  

- To conduct a joint review by the Midterm Review Team (hereinafter referred to as, the Team); 

- To confirm actual inputs, activities and the degree of achievements of the outputs, and the 

prospect of achieving the project purpose;  

- To assess the project based on OECD-DAC’s five evaluation criteria - relevance, effectiveness, 

efficiency, impact and sustainability; 

- To make recommendations on the measures to be taken during the remaining cooperation period 

and beyond in consultation with agencies concerned; and 

- To confirm the results of the review, and to agree by signing of the review report. 

- As for the results of the mid-term review, the Mid-term Review Team concluded that the project 

activities had been implemented as planned without any major delays. The review team found 

that the achievements of the project outputs were on the right track although some adjustments to 

the Project Design Matrix (PDM) were required. The team also addressed other notable issues in 

project implementation, such as donor coordination, budgetary issues regarding participation in 

field activities, and definition of inspections, and made a number of recommendations.  

The evaluation report of the mid-term reviewed was presented in the 3rd JCC on 9 November 2016 

(see Attachment 5). The team presented the conclusions, recommendations and the proposed revision 

of PDM, and all of the contents and proposal were agreed among all participants.  

  

Presentation by Counterpart Signing of MM 

Source: JET  

Figure 4.1-1  Photos of the Mid-Term Review 
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4.2 Terminal Evaluation 

The terminal evaluation of the project was implemented from 2 to 23 February 2018, three months to 

the end of the project. The main objectives of evaluating JICA-supported projects are: 

- To ensure accountability to project stakeholders in Myanmar and Japan, by making the project’s 

outcomes public, and 

- To improve the project cycle management, by feeding evaluation results to the remaining project 

activities as well as for the future activities by the government. 

 

  

Discussion during the Terminal Evaluation Signing of MM 

Source: JET  

Figure 4.2-1  Photos of the Terminal Evaluation 

4.2.1 Achievements of the Project 

Table 4.2-2 summarizes the results of the evaluation of achievements with respect to the indicators of 

each output, project purpose and overall goal. Outputs 1 to 3 were considered “achieved” by the time 

of the terminal evaluation and Output 4 and project purpose were considered “likely to be achieved”. 

Following the terminal evaluation, remaining activities were duly implemented; thus, Output 4 and the 

project purpose are also considered achieved. 

4.2.2 Evaluation Based on DAC Evaluation Criteria 

The project was also evaluated with respect to the five evaluation criteria (relevance, effectiveness, 

efficiency, impact and sustainability) set by the Development Assistance Committee (DAC) of 

Organisation of Economic Co-operation and Development (OECD). The results are summarized in 

Table 4.2-1  

Table 4.2-1  Summary of the Terminal Evaluation 

Criteria Concept Result Reasons 

Relevancy Whether project design and approach 

are appropriate to key policies and 

beneficiaries’ needs 

High The project was consistent with the policies and 

needs and the project design was appropriate. 

Effectiveness Whether six outputs all together have 

achieved the project’s primary 

objective 

High Given the context and achievements, the project 

was successful. 

Efficiency Whether inputs and activities are 

managed efficiently 

Relatively 

High 

Although the project lacked some inputs and 

coordination in the first year, the members were 

highly committed, and the project was managed 

well. 

Impact Impact over time and across sectors Relatively 

High 

Because the overall goals are likely to be 

achieved, and knowledge-sharing has been 

observed. 

Sustainability Whether activities and outcomes of this 

project will last 

Moderate For some CPs, the mandate and the staff 

assignment still need to be clarified, and capacity 

development should continue. 
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Source: Terminal Evaluation Team 

Relevancy, effectiveness and efficiency were evaluated as “high”, “high” and “relatively high”, 

respectively. These mean the project was designed and implemented successfully without major 

management problems. Impact was rated “relatively high”, indicating the project will be likely to have 

some lasting impact to the activities of the C/P organizations. sustainability was considered 

“moderate” largely because there are still significant challenges in the future, such as, clarifying 

responsibilities of different organizations; making individual-level experiences and knowledge gained 

through the project into those at the level of organization; making sure tools developed in the project 

are used and improved; and convincing the decision makers about the need to continue the activities 

and ensure allocation of budget and other resources for the activities. 

 

4.2.3 Progress of Activities and Plan of Operation 

The progress of the activities are compared with the Plan of Operation in Table 4.2-3. Overall, most 

project activities were implemented as planned, and at the end, all the activities were completed 

successfully, although there were some delays in the activities during the course of the project. 

 



Project for Capacity Development in Basic Water Environment Management and 

EIA System in the Republic of the Union of Myanmar 

 

Final Report 

 

 4-4 

Table 4.2-2  Achievements of the Project (Water Environment Management Component) 

Narrative Summary Objectively Verifiable Indicators  

(amended in Nov 2016) 

Means of Verification 

(amended in Nov 2016) 

Important Assumptions Achievements 

based on 

Terminal 

Evaluation in Feb 

2018 

Remarks 

<Overall Goal> 

Impact of industrial effluents from industrial 

zones on river water quality is alleviated, and 

advanced EIA approach for complicated 

issues are taken into account. 

The number of factories having wastewater treatment 

plants increases compared with the number at the 

beginning of the project. 

Regulations, number of 

plants by a simple 

questionnaire 

- Likely to be 

achieved 

· According to the results of the pollution source survey, only half of the 

factories in Yangon and Mandalay are equipped with primary treatment 

facilities. The number of factories with secondary treatment is in the order of 

a few to several %. 

· Many distilleries have recently installed or are installing wastewater 

treatment facilities in 2017-18. 

· In January 2018, MONREC issued an order to businesses in nine prioritized 

sectors to develop EMPs and obtain ECCs within 9-12 months. This is a 

significant step toward improving the situation of wastewater management at 

the factory level. 

Written strategies for wastewater management in 

industrial zones are developed by YCDC and MCDC 

in coordination with MONREC. 

Written strategy - Depends on the 

C/P 

· Based on the recommendation of the terminal evaluation, brainstorm 

meetings were organized to discuss the strategies needed to manage 

wastewater in IZs. 

· In Mandalay, construction of a centralized wastewater treatment facility is 

already on-going. Also, regional government is coordinating the efforts to 

promote environmental management of nine sectors based on the order from 

MONREC. 

· Similarly, the Yangon Region Government started the discussions to improve 

management of industrial zones, but there are many issues to overcome 

before proper environmental management is established in IZs.  

<Project Purpose> 

Capacity for developing basic water 

pollution control measures based on obtained 

and interpreted information is enhanced and 

the institutional framework of the EIA 

review works is established. 

Consideration for the water status in the pilot study 

area is made. 

Survey report National effluent standard is 

developed. 

Likely to be 

Achieved 

· In Mar-Apr 2018, the C/P members discussed the current status of pollution 

in the pilot study areas, and the roadmap to progress water environment 

management in the future. 

· The National Environmental Quality (Emission) Guideline has been issued in 

December 2015, but the legally-binding national effluent standard was not 

released within the project period.  

Output 1 

Inspection procedure is standardized. 

Inspections are implemented according to the 

inspection manual by YCDC, MCDC, and ECD. 

Records of Inspection Responsibilities of MONREC, 

YCDC, and MCDC for water 

pollution control do not change. 

 

YCDC and MCDC do not stop 

inspection system as a water 

pollution control measure. 

 

Responsibility of MONREC for 

EIA review does not change. 

 

Relevant legislation of EIA does 

not significantly change. 

 

The draft final of the general 

technical guidelines prepared by the 

ADB team is submitted to 

MONREC. 

Achieved  Although the Inspection Manual has been developed, regulatory 

requirements for pollution control in factories are not clearly defined in the 

laws and regulations. 

 Roles of MONREC, YCDC and MCDC have changed over the course of the 

project. Now ECD assumes the main responsibility for pollution control. 

Output 2 

Capacity for implementing water quality 

survey to obtain reliable information is 

enhanced. 

Water quality survey reports are prepared in the pilot 

area by YCDC and MCDC. 

Survey report Achieved  The number of monitoring was increased from four-times to five-times. 

Output 3 

Database of water pollution sources and river 

water quality is developed. 

At least 150 factories' information are accessible on 

the database.  

Database Achieved  Information of 202 factories in Yangon and Mandalay has been stored in the 

database. 

Results of river water quality survey are accessible on 

the database. 

Database Achieved  The results of all monitoring activities have been stored in the database. 

Output 4 

Capacity of interpreting the information for 

water pollution control measures is 

enhanced. 

Results of water quality status report in the pilot areas 

are presented to the decision makers by MONREC, 

YCDC, and MCDC. 

Presentation Materials Likely to be 

Achieved 

 The Water Quality Status Report, which had not been prepared at the time of 

the Terminal Evaluation, was successfully produced based on discussions 

with C/P organizations. 

Note: Contents related to the EIA component have been removed from this table.  
Source: JET 
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Table 4.2-3  Comparison of Progress of the Project Activities and Plan of Operation 

Source: JET 
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CHAPTER 5 RECOMMENDATIONS 

5.1 Introduction 

This chapter summarizes the recommendations toward the achievement of the overall goal, which is 

the ultimate goal of the project to be achieved within several years based on the outcomes of the 

project. As summarized in Table 5.1-1, the overall goal of this project aims to alleviate the impact of 

industrial effluent from industrial zones on river water quality, and with respect to the Water 

Environment Management component, there are two indicators, i.e., the increase in number of 

factories with wastewater treatment plants, and development of written strategies for wastewater 

management in industrial zones. 

Table 5.1-1  Overall Goal and its Objectively Verifiable Indicators 

Overall Goal Objectively Verifiable Indicators Evaluation in Terminal 

Evaluation in February 

2018 

Impact of industrial effluents 

from industrial zones on river 

water quality is alleviated, and 

advanced EIA approach for 

complicated issues are taken into 

account. 

The number of factories having waste water treatment 

plants increases compared to the number at the 

beginning of the Project. 

Likely to be achieved 

Written strategies for waste water management in 

industrial zones are developed by YCDC, MCDC in 

coordination with MONREC. 

Depending on C/Ps 

Source: JET 

 

The Terminal Evaluation Team made a series of recommendations on actions for the future as shown 

in Table 5.1-2  Overall Goal and Its Objectively Verifiable IndicatorsTable 5.1-2 (only the ones 

related to water environment management are presented here), and these recommendation should be 

taken into consideration. 

 

Table 5.1-2  Overall Goal and Its Objectively Verifiable Indicators 

Recommended Actions 

CPs in charge of the Actions 

ECD-PCD ECD-EIA ECD 

 regional 

YCDC MCDC 

(1) Utilize the data and information obtained from 

the Project for the preparation of future 

policies, guidelines and standards, including 

the Environmental Quality Standard, or the 

environmental statistics.  

X - - - - 

(2) Start the preparation of the written strategies 

for waste water management mentioned in (4) 

of “Actions for before the end of the Project”, 

in cooperation with MONREC and with other 

relevant ministries such as Ministry of 

Construction and Ministry of Industry. 

- - - X X 

(3) Ensure that the outputs and tools developed 

through the Project are utilized in the future, 

including the manuals, databases, the EIA 

Tracking System, and the E-manual. 

X X X X X 

(4) Integrate the monitoring of the key parameters 

for water quality -- such as the ones selected 

for the Project’s water quality surveys—into 

the routine tasks of each organization. 

- - X X X 

Source: Terminal Evaluation Team 
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Generally speaking, there is ample momentum toward achievement of the overall goal. The number of 

factories equipped with wastewater treatment plants are increasing as discussed in Section 2.5.4 on the 

results of the pollution source survey. Also, in January 2018, MONREC issued an order to businesses 

in nine pollution intensive sectors to submit EMPs and obtain ECCs within 9 to 12 months. 

Establishment of wastewater treatment plants is expected to be within the scope of ECC. In Mandalay, 

construction of a centralized wastewater treatment facility is on-going, and in Yangon, there are a 

number of initiatives to construct centralized wastewater treatment facilities in different industrial 

zones. Nevertheless, there are numerous challenges ahead. 

 

5.2 Lessons Learned from Activities of Outputs 1 to 3 

Outputs 1 to 3 were largely technical activities designed to improve capacities for water environment 

management, and various lessons were drawn from the experiences in implementing these activities. 

The suggestions from these activiteis are summarized in Table 5.2-1. For details, please see Section 

2.3.7 on Output 1, Section 2.4.10 on Output 2 and Section 2.5.8 on Output 3. 

Table 5.2-1  Suggestions from Activities of Outputs 1 to 3 

Output Suggestions Summary 

Output 1 

(Inspection) 

Clarification of 

Environmental 

Requirements 

Implement sectoral studies, and set requirements considering the best 

practices in each sector. 

Clarification of Inspection 

Procedures for Each 

Environmental 

Requirement 

Once environmental requirements for factories are set, clarify the detailed 

inspection procedure for each environmental requirement. Revise the manual 

accordingly. 

Support to Factories on 

Pollution Control 

Organize workshops and consultation events to educate regulated 

communities forcusing on both procedural and technical issues. Worskhops 

for specific sector or area should be considred. 

Output 2 

(Water 

Quality 

Survey) 

Improvement of monitoring 

data quality in Myanmar 

Standardize analytical methodologies and establish QA/QC, including 

proficiency testing and accredication system. Also obtain more reliable data 

as the basis for comparison with monitoring data. 

Development of proper 

water environmental 

standard 

Develop the surface water quality standard that has proper criteria and is also 

implementable with the capacity of monitoring organizations. 

Regular Surface Water 

Monitoring 

Plan and implement regular surface water monitoring programs by 

responsible authorities. Ensure reporting of results from regional ECDs to 

ECD Headquarters. For important cases, implement special investigations to 

elucidate detailed, site-specific pollution mechanisms. 

Output 3 

(Database 

Development) 

Gathering Information from 

Factories 

Collect relevant information from factories through EMP and as part of 

reporting requirements of ECC. Or implement a questionnaire survey similar 

to the one implemented in this project. 

Development of Database 

of Pollution Sources 

For managing ECC, expansion of the EIA database may be appropriate. 

Limit the information to be digitized if digitizing work is overwhelming. 

Improving Reliability of 

Measurement of Water 

Usage and Wastewater 

Qualities 

Include installation of water meters and measurement of water usage as part 

of ECC requirements. Standaradize analytical methodologies and introduce a 

system of QA/QC. 

Improving Environmental 

Measures by Factories 

Enforce realistic environmental regulations and implement support measures. 

Regulate groundwater abstraction. Request regulated communiteis to take 

their own initiatives for pollution control and efficient production, possibly 

spearheaded by MOI and/or industrial associations. 
Source: JET  

 

5.3 Strategies for Water Environment Management 

To clarify ways forward, C/P organizations and JET made a series of brainstorming discussions in the 

last phase to identify strategies and actions in Yangon, Mandalay and at the national-level. The 

suggestions from Outputs 1 to 3 were taken into consideration. The actions are divided into three 

terms: short-term (within 3 years), middle-term (within 5 years), and long-term (within 10 years). The 
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C/P organizations are urged to discuss these strategies further, develop official documents, get 

approval, and implement the actions. Details are explained in the section on Output 4. 

 

National

Level

2018-21 
(Short-term)

2021-23 
(Middle-term)

2023-28 
(Long-term)

Yangon

Mandalay

Industrial Water Pollution Control 

Water Environment Management

Strategy 2: Strengthening pollution control system

Strengthening Organizations

Strategy 1: Development of national pollution source inventory

Strategy 3: Development of surface water quality standards and national water quality monitoring network

Strategy 4: Promoting actions for water environment management

Strategy 5: Strengthening Organizations in response to decentralization

Strategy 3: Development of water environment management plans and its implementation in priority areas

Strategy 2: Development of a mechanism for promoting water environment 
management by factories

Strategy 1: Water environment conservation for future water use of Doke Hta Waddy River

Strategy 2: Improvement of water quality of Taung Tha Man Lake to increase value of the lake for tourism, 
recreation, fisheries, etc.

Strategy 1: Installation of centralized wastewater treatment plants in industrial zones to prevent pollution to 
surrounding area

 

Source: JET  

Figure 5.3-1  Strategies for Water Environment Management 

 

Implementing the actions based on these strategies and recommendations proposed by the Terminal 

Evaluation Team is the most important recommendation from the project.  

 

5.4 Additional Recommendations for Decision Makers 

In addition, a number of general recommendations are given below specially for top decision makers 

as important points to remember in implementing the strategies.  

 

5.4.1 Clear Demarcation of Responsibilities of Environmental Authorities 

In Myanmar, many organizations, such as Region Government, ECD, DISI, YCDC/MCDC and GAD, 

are involved in environmental management. This is partly because decision making has long been 

done in coordinated manner, and partly because environmental issues are new, and there is no 

well-established mechanism to resolve environmental issues effectively. The current mechanism based 

on coordination is an essential element of environmental management in Myanmar. Nevertheless, 

coordinated decision making requires a lot of time even for resolving small issues, and it could create 

confusions among regulated communities because opinions could differ from organization to 

organization. To minimize overlapping tasks and conflicting decision making, and to maximize 

efficiency of environmental administration and decision making, it is important to clearly demarcate 

responsibilities among relevant organizations.  

For example, ECC by ECD, business licensing by YCDC/MCDC and business registration by DISI all 

have environmental components at the moment. They should be streamlined so that it is clear how 
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these certification/licensing/registration work and what roles each organization would take. As part of 

this process, it is important to set the clear legally-binding requirements in each of these systems so 

that factories, organization(s) in charge of different pollution control tasks, and organizations that issue 

business license/registration are all clear about under what conditions environmental performance of a 

factory is considered acceptable. 

This streamlining process will enable these organizations to reduce overlapping activities, confusing 

decisions and needs for frequent coordination. Then, each organization could spend the time and 

resources to achieve other tasks or to resolve more serious issues. 

 

5.4.2 Development of Realistic Environmental Requirements 

There are different approaches in setting environmental requirements. One approach is to set stringent, 

highly demanding requirements, perhaps based on environmental requirements in developed countries. 

This approach might be good in sending a clear message to the regulated communities about the need 

to improve environmental performance. Some of the large factories with sufficient capacity, such as 

large foreign-backed firms, might be able to meet the requirements. However, factories with less 

capacity will not be able to meet the requirements, and probably try to wait and see how other 

factories would respond to the requirements. Environmental authorities will face serious difficulties in 

enforcing the requirements and resolving incompliance cases. Meanwhile those who have satisfied the 

requirements would feel that the environmental authorities are not fair and have double standard. The 

public might feel that the environmental authorities are not competent enough. 

Thus, it is suggested to take a more realistic approach focusing on enforcement, and not merely 

sending a message. If compliance rate is low, say below 30%, the regulated community would ignore 

the requirements. Thus, it is suggested to set the goal of the compliance rate higher, and design the 

requirements such that the goal is achieved in several years. With respect to industrial wastewater in 

IZs, many factories would probably satisfy significant part of the requirements if factories are 

connected to a well-maintained centralized wastewater treatment facility. Thus, promoting 

development of centralized wastewater treatment is desirable. For broader environmental management, 

it is suggested to implement sectoral studies and set achievable targets based on good/best practices in 

each industrial sector. Moreover, it is important to limit the scope of regulations manageable based on 

priority and to set realistic timeframe for compliance, because available resources for compliance and 

enforcement are limited for both the regulated communities and the environmental authority. 

 

5.4.3 Inducing Behaviorial Change 

Command-and-control by environmental authorities is one of the main mechanisms to induce 

environmental compliance by the regulated communities. However, there is a limit to what 

environmental authority can do. Despite the recent expansion of ECD with respect to the number of 

officers, other resources, such as transportation and laboratory capability, are still very limited. 

Moreover, even frequent inspection, administrative guidance/orders, and penalties may not able to 

make factories to improve environmental performance significantly. 

Thus, it is important to think about what would make the reluctant regulated communities to change 

their mind and improve their environmental performance. Table 5.4-1 summarizes examples of 

different elements of behaviorial change that could influence the way regulated communities respond 

to an environmental regulation.  

Table 5.4-1  Examples of Elements of Behaviorial Change 

Element How the Element Influences Behavior 

Fear Whether not complying with the regulation would result in punishment, revocation 

of license, loss of reputation, and other negative consequences? 

Benefit Whether complying with the regulation brings significant benefit, such as good 

reputation. 
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Subjective norm Whether other factories are complying with the regulation? 

Response-efficacy Whether complying with the regulation would prevent negative impact (fear) from 

happening. 

Self-efficacy Whether the firm has enough confidence in making the decision (e.g., availability 

of reliable technical and business advises) 

Barrier Whether there is a barrier to meet the regulation, such as budget and land to install 

a wastewater treatment facility. 

External Whether there are external factors, such as an order from the parent company or a 

plan to change orientation of the business. 

Source: Terminal Evaluation Team 

 

Depending on what would induce the change, different strategies could be employed. Some factories 

might hesitate to make commitment to improve environmental performance simply because they do 

not have any people to advise what to do. For such factories, providing technical and procedural 

information about how to improve environmental performance or comply with the regulation would be 

a good tactics. If funding is the main constraint (barrier), establishment of environmental fund and tax 

exemption would help. During the early days of pollution control in Japan, the organization managing 

the environmental fund often provided not only financial support, but also technical and business 

advices so that factories borrowing money would feel confident about their decisions. Dissemination 

of information about good performers and/or bad performers is also an effective tactics if reputation is 

the main drive for change. 

 

5.4.4 Involvement of Stakeholders 

In environmental enforcement, the relation between the regulated communities and the environmental 

authority is tense because their interests are often conflicting. This is inevitable. However, this could 

change with the involvement of a third party. For example, if the regulation is developed based on 

best-practice in the same sector, the environmental authority becomes an umpire for fair competition 

within the sector. This could be better for both the environmental authority and the regulated 

communities, and is the reason why a sectoral study was suggested in this project. Environmental 

authority will probably face less antagonistic relation. The factories could benefit from such set up 

because they usually want to improve production efficiency to stay competitive, and 

environmentally-sound factories are often efficient producers. Moreover, they probably feel the 

regulation to be realistic and the playing field more level. In many countries, industrial associations 

often set internal rules for environmental performance among the member companies, to collectively 

reflect their specific needs for environmental management, and to minimize the bad reputation of one 

company in the same sector to affect other companies. Promoting such initiatives by industrial 

associations is recommended. 

Similarly, local residents and environmental non-governmental organizations (NGOs) could play 

important roles in environmental management. In order to stay in business, factories need to keep 

good relation with local residents, and it is a good driving force to stay environmentally-responsible. 

The voices of people are also important to make law makers/politicians prioritize important 

environmental issues. Educating the public about environmental issues could boost these drives. It was 

noted that in getting a business license in Myanmar, factories often need recommendation letters from 

local residents. 

 

5.4.5 Promoting Regional Coordination 

As discussed in Section 5.4.1 above, clarification of demarcation is highly recommended. Meanwhile, 

it is also important to realize that certain activities are beyond the capacity and responsibilities of 

environmental authorities. In particular, development of a centralized wastewater treatment facility 

requires significant coordination among different stakeholders. The Region Government is expected to 
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spearhead such effort as other organizations do not have the authority to coordinate such measures. 

This is why development of written strategies is important, and selected as the indicator of the overall 

goal, because by developing strategies, roles and responsibilities of each organizations can be made 

clear.  
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Appendix 1: 

 
PDM and PO 



a6619
タイプライターテキスト

a6619
タイプライターテキスト
Appendix 1-1: Original PDM and PO (R/D , December 2014)

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト

a6619
タイプライターテキスト











a6619
タイプライターテキスト
Appendix 1-2: Amendment of PDM and PO as of 18 December 2015 (M/M of JCC No.2, December 2015)

a6619
タイプライターテキスト

a6619
タイプライターテキスト











a6619
タイプライターテキスト
Appendix 1-3: 2nd Amendment of PDM as of 4 November 2016 (Joint Midterm Review Report,  November 2016)
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Appendix 2: 

 
Assignments of Experts 

 



1
Leader and Industrial

Effluent Management
1 30 11 21 21 15 15 15 9 21 15 21 9 9 21 15

2
Assistant Leader and Water

Quality Survey
3 3 2 2 3 2 3 2 3 2 3 2 3 2 2 2 3 1 2 3 3

3
Water Sampling and On-site

Measurement
21 9 12 21 30 6 15 21 3 15

4
Database Development with

GIS
21 9 21 21 9 15

5 Industrial Effluent Treatment

Sub-total 19.87 Sub-total 12.80

1
Leader and Industrial

Effluent Management
2 2 2 2

2
Assistant Leader and Water

Quality Survey
13 7 3 5 7 2 9 4 4 2 2 3 11 1 9 2 2 2 12 2 6 10

3
Water Sampling and On-site

Measurement

4
Database Development with

GIS

5 Industrial Effluent Treatment

6 Training planning(1)

7 Training planning(2)

6 6 6

Sub-total 8.45 Sub-total 5.40

Total 28.32 Total 18.20

46.52

WP：Work Plan, PRR：Progress Report, PCR：Project Completion Report

Note:　Mr.Hieda has noncontiguous assignments in Myanmar which enable his flexible activity.

           The reports to be prepared in Japanese and submitted to JICA is not included in this table.

Manning Schedule for the Project for Capacity Development in Basic Water Environment Management and EIA System

(Water Environment Management Team)

0.80

0.70 0.25

0.70

0.50

0.35

6.25

0.00

0.00

0.50

0.00

0.00

3.60

First Period Second Period

6.74 4.43

0.730.70

6.13 4.07

5.37

0.93 0.90

2.67

Grand Total (First and Second

Period])

0.20

Man-Month

1

2018

9

2016 2017

125 6 7 8

Position Name

2015

10 11 12 3 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12

A
ss

ig
n

m
en

t 
in

 M
y

an
m

ar

Mr. Itaru Okuda

Mr.Shunsuke Hieda

Ms.Tomoe Takeda

Mr. Hiroaki Nakagawara

2 3 4 5 6

A
ss

ig
n

m
en

t 
in

 J
ap

an

Mr. Itaru Okuda

Mr.Shunsuke Hieda

Ms.Tomoe Takeda

Mr. Hiroaki Nakagawara

Mr. Hiroaki Nakagawara

Joint Coordination Committee（JCC）/

Project Coordination Committee

（PCM）

Mr. Toshiyuki Nishio

Mr. Toshiyuki Nishio

Ms.Tomoe Takeda

Mid-term review/

Terminal evaluation

Report

Group and region focused training

/Training in Japan

▲
JCC/PCM

◎
Mid-term review

Water Festival Period

Rain season Dry/hot season Rain season Dry/hot season

First Period Second Period

◎
Terminal evaluation

▲
PCM

▲
PCM

▲
JCC/PCM

▲
PCM

▲
JCC

△
WP-1

△
PRR-3

△
PRR-4

△
PRR-2

△
PRR-1

△
WP-2

Group and region focused training Training in Japan(1) Training in Japan(2) Training in Japan(3)

：Assignment in Myanmar

：Assignment in Japan

：Noncontiguous assignment 

in Myanmar 

Water Festival Period Water Festival Period

Rain season Dry/hot season

▲
JCC/PCM

▲
PCM

△
PCR
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Records of Study Programs in Japan 

 



1 

APPENDIX 3 Records of Study Programs in Japan 
 

(1) First Program 

Summary of Study Program in Japan No.1 

Item Contents 

Title 1st study program in Japan for the Project for Capacity Development in Basic Water 

Environment Management and EIA System in the Republic of the Union of Myanmar 

Period 22nd May (Sun) – 28th May (Sat) 2016 (in total 7 days) 

Number of Trainees Six participants 

(three participants from MOECAF, one participant from YCDC, and two participants 

from MCDC) 

Main Places for Training Tokyo 

Language Myanmar – Japanese 

Source: JET 

Schedule of Study Program in Japan No.1 

Day Time Activities 
Lecturer 

/Venue 

Relevant 

Outputs 

- 21 May  

(Sat) 

21:45 - Departure from Yangon for Narita - - 

1 22 May  

(Sun) 

06:50 - Arrival at Narita Airport - - 

– 09:30 - Move to TIC - - 

2 23 May  

(Mon) 

09:15 – 

10:30 

- Briefing of the training in Japan 

- Orientation of the training course 

TIC 

JET 

- 

11:30 – 

12:00 

- Courtesy visit to JICA - - 

13:30 – 

15:00 

- Lecture on necessary policies and effective measures 

for water pollution / case studies of water quality 

improvement in Japan 

Tokyo 
Metropolitan 
Research 
Institute for 
Environmental 
Protection 

Output 1, 

Output 2 

16:30 – 

17:10 

- Site visit: Sumida River Sumida River Output 1, 

Output 2 

19:00 – 

20:30 

- Meeting for exchange of opinions JET Outputs 1, 2, 

3 and 4 

3 24 May  

(Tue) 

10:00 – 

12:00 

- Lecture on policies and system for water environment 

management (watershed) and administrative measures 

for water pollution in Japan 

- Courtesy visit to the Ministry of Environment (MOE) 

Ministry of 

Environment 

(Japan) 

Outputs 1 

and 2 

14:20 – 

14:45 

- Site visit: Giant Ushiku Amida Buddha (Cultural 

understanding) 

- - 

15:30 – 

17:30 

- Site visit: Water environment of Lake Kasumigaura Ibaraki 
Kasumigaura 
Environmental 
Science Center 

Outputs 1 

and 2 

4 25 May  

(Wed) 

09:00 – 

11:30 

- Lecture on measures for water pollution in Kawasaki 

City (local government) 

Kawasaki City Outputs 1 

and 2 

13:00 – 

16:00 

- Assignments of the Kawasaki Environment Research 

Institute (KERI) 

- Lecture on research and study on water pollution 

- Laboratory tour (KERI) 

Kawasaki 

Environment 

Research 

Institute 

Outputs 1, 2 

and 3 

17– 17:30 - Site visit for viewing Keihin Industrial Area JET - 

5 26 May  

(Thu) 

10:00 – 

11:00 

- Site visit for water treatment and management of 

wastewater 

Haga Town, 

Tochigi Pref. 

Outputs 1, 2 

and 3 

14:00 – 

16:30 

- Lecture and discussion on issues of water 

environmental management and measures toward 

Dr. Senro Imai Outputs 1, 2, 

3 and 4 
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Day Time Activities 
Lecturer 

/Venue 

Relevant 

Outputs 

resolution 

6 27 May  

(Fri) 

10 – 12 - Presentation and discussion JET - 

13:00 – 

15:00 

- Evaluation of the training course 

- Certificate Ceremony 

TIC - 

7 28 May  

(Sat) 

11:00 - Departure from Narita to Yangon (Departure from TIC 

at 7:00) 

- - 

Source: JET 

List of Participants of Study Program in Japan No.1 

No. Name Position/Organization 

1 Mr. Zaw Moe  Environmental Conservation Department (Yangon), MONREC1) 

Deputy Director 

2 Ms. Thin Thin Nu  Environmental Conservation Department (Ayeyarwaddy), MONREC 1) 

Assistant Director 

3 Mr. Zaw Tun Aung  Environmental Conservation Department (Mandalay), MONREC 1) 

Staff Officer 

4 Mr. Myint Sein Engineering Department (Water & Sanitation), YCDC) 

Assistant Head of Department 

5 Mr. Zaw Zaw Tun Agriculture and Livestock Breeding Department（）, MCDC3) 

Staff Office 

6 Ms. Thwe Hnin Aung Water and Sanitation Department, MCDC3) 

Assistant Engineer 
Source: JET 

 

(2) Second Program 

Summary of Study Program in Japan No.2 

Course Item Contents 

1-week course Title Planning and Implementation of Water Quality Monitoring and Pollution 

Source Control (1-week) 

Period 27 September (Sun) – h October (Sat) 2016 (in total 7 days) 

Number of Trainees 3 delegates (1 participant from MOECAF, 1 participant from YCDC and 1 

participant from MCDC) 

Main Places for Training Tokyo 

Language Myanmar – Japanese 

3-week course Title Planning and Implementation of Water Quality Monitoring and Pollution 

Source Control (3-week) 

Period 27th September (Tue) – 18th October (Sun) 2016 (in total 22 days) 

Number of Trainees 7 participants (3 participants from MOECAF, 1 participant from YCDC 

and 2 participants from MCDC) 

Main Places for Training Tokyo, Yokohama and Kansai 

Language Myanmar – Japanese 
Source: JET 

 

Schedule of Study Program in Japan No.2 

1-week 3-week Date Time Activities Lecturer /Venue 

1 1 27 

(Tue) 

Sep - PM: Departure from Yangon to Tokyo - 

2 2 28 

(Wed) 

AM Arrival at Tokyo, Move to hotel - 

15:20-15:50 Briefing by the JICA Expert Team Nippon Koei Co., Ltd. 

15:50-16:20 JCM project formulation for energy 

conservation and environmental 

improvement 

Nippon Koei Co., Ltd. 

16:30-18:15 Development of approaches for Mr. Senro Imai, JICA 



3 

1-week 3-week Date Time Activities Lecturer /Venue 

environmental protection  

and challenges for SDGs in Japan 

advisor 

18:30-20:30 Welcome party - 

3 3 29 

(Thu) 

10:00-12:30 Briefing and orientation TIC 

14:30-15:00 Courtesy call to JICA JICA HQ 

15:00-16:30 Environmental administration in Myanmar 

and Japan 

Dr. Itaru Okuda, Team 

Leader of the JICA 

Expert Team 

4 4 30 

(Fri) 

9:00-12:00 Lecture on measures for water pollution in 

Kawasaki City 

Kawasaki City 

13:00-14:30 Introduction of the Kawasaki Environment 

Research Institute/ Laboratory tour 

Kawasaki Environment 

Research Institute, 

Kawasaki City 

15:00 – 17:00 Site visit for wastewater treatment facility 

and management (food industry) 

Ajinomoto Co., Inc. 

Kawasaki Plant 

5 5 1 

(Sat) 

Oct 10:00 – 12:00 Environmental policy framework and 

administration in Japan 

Prof. Hitoshi Ushijima, 

Chuo University 

PM Free time  

6 6 2 

(Sun) 

9:00 – 17:00 Holiday (private sightseeing tour in 

Kamakura) 

- 

7 7 3 

(Mon) 

9:00 – 11:30 Site visit for river water treatment facilities Katsunan Public Works 

Office, Chiba 

Prefecture  

12:50 – 13:50 Lunch meeting with JICA HQ - 

14:00 - 15:30 Water environment administration of Japan Water Environment 

Division, Environment 

Management Bureau, 

Ministry of the 

Environment 

16:00 – 17:30 Wrap-up presentation and certificate 

ceremony for the 1-week program 

JICA HQ 

 

8 8 4 

(Tue) 

AM [Attendees of the 1-week program] 

Leave Japan for Myanmar  

 

- 

- 9:00 – 17:00 [Attendees of the 3-week program] 

Training on water quality monitoring 

Private lab, Osumi Co., 

Ltd 

9 5 

(Wed) 

9:00 – 16:30 Training on water quality analysis Private lab, Osumi Co., 

Ltd  

10 6 

(Thu) 

9:00 – 17:00 Training on water quality analysis Private lab, Osumi Co., 

Ltd  

11 7 

(Fri) 

9:30-12:00 How to develop a water quality monitoring 

plan and report/ Good practice of inspection 

activities in other countries 

Nippon Koei Co., Ltd. 

13:30 – 15:30 Preparation of wrap-up presentation - 

12 8 

(Sat) 

9:00 – 14:00 Holiday (private sightseeing tour in 

Asakusa/ Tokyo) 

- 

13 9 

(Sun) 

- Move from Tokyo to Otsu - 

14 10 

(Mon) 

10:00 – 12:00 Lake Biwa cruise - 

14:00 – 16:00 Lake Biwa Museum  

15 11 

(Tue) 

10:00 – 12:00 Lecture on lake environmental management/ 

Laboratory tour 

Lake Biwa 

Environmental 

Research Institute 

14:00 – 16:00 Site visit for wastewater treatment facility 

and management (alcohol and beverage 

industry) 

Kirin Co., Ltd. Shiga 

Factory 

16 12 

(Wed) 

9:30 – 12:00 Site visit for wastewater treatment facility 

and management (manufacturing industry) 

Shimadzu Corporation, 

Sanjo Works 

14:00 15:00 Environmental education and environmental 

activities in Kyoto City 

Miyako Ecology 

Center 

16:15 – 17:00 Sightseeing at Kinkakuji (Golden Pavilion) Kinkakuji 

17 13 

(Thu) 

9:00 – 12:00 Lecture on practice and challenges in 

industrial wastewater treatment  

Mr. Chuzo Nishizaki  

14:00 – 16:30 Site visit for wastewater treatment facility Rengo Co., Ltd., 
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1-week 3-week Date Time Activities Lecturer /Venue 

and management (paper mill) Amagasaki Mill 

18 14 

(Fri) 

9:00 – 12:00 Sewage system in Kobe City / site visit to a 

sewage treatment plant 

Kobe City 

14:00 -16:00 Site visit for wastewater treatment facility 

and management (power plant) 

Kobelco Eco-Solutions 

Co., Ltd. 

19 15 

(Sat) 

- Holiday (sightseeing tour in Kyoto) - 

20 16 

(Sun) 

- Move from Kobe to Tokyo - 

21 17 

(Mon) 

9:30 – 11:30 Central wastewater treatment plant in 

industrial zone 

Yokohama City 

13:30 – 17:00 Wrap-up presentation and certificate 

ceremony for the 3-week program 

JICA HQ 

22 18 

(Tue) 

- Departure from Tokyo to Yangon - 

Source: JET 

 

List of Participants of Study Program in Japan No.2 

No. Name Position/Organization 

1-week course 

1 Mr.Min Maw Director, Pollution Control Department, Environmental Conservation Department, 

Ministry of Natural Resources and Environmental Conservation 

2 Mr.Myo Thein Deputy Head of Department, Engineering Department (Water & Sanitation), Yangon City 

Development Committee 

3 Mr.Khin Maung 

Thin 

Deputy Head, Assistant Director, Water and Sanitation Department, Mandalay City 

Development Committee 

3-week course 

4 Mr.Bawi Kyone Assistant Head of Department, Pollution Control and Cleansing Department, Yangon City 

Development Committee 

5 Ms.Thwe Naing Oo Assistant Chief Engineer, Engineering Department (Water & Sanitation), Yangon City 

Development Committee 

6 Mr.Win Swe Assistant Supervisor, Cleansing Department, Mandalay City Development Committee 

7 Mr.Aung Zaw Moe Junior Engineer, Water and Sanitation Department, Mandalay City Development 

Committee 

8 Ms.Khin Myo Sat 

Aye 

Deputy Staff Officer, Environmental Conservation Department, Ministry of Natural 

Resources and Environmental Conservation 

9 Mr.Pyae Phyo 

Kyaw 

Deputy Staff Officer, Environmental Conservation Department/ Mandalay Region, 

Ministry of Natural Resources and Environmental Conservation 

10 Ms.Thet Wai Hnin Deputy Staff Officer, Environmental Conservation Department/ Yangon Region, Ministry 

of Natural Resources and Environmental Conservation 

Source: JET 

 

(3) Third Program 

Summary of Study Program in Japan No.3 

Item Contents 

Title Planning and Implementation of Water Quality Monitoring and Pollution Source Control (2) 

Period 28 Aug (Mon) – 14 Sep (Thu) 2017 (in total 17 days) 

Number of Trainees Total 14 delegates 

- 10 Delegates for Course 1 (management level): 3 participants from MONREC, 1 

participant from YCDC, MCDC, MOT, MOHS, MOE, MOI and MOALI. 
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Item Contents 

- 4 Delegates for Course 2 (technical-level): each 2 participants from YCDC and 

MCDC 

Main Places for Training Tokyo, Shiga and Kansai 

Language Myanmar – Japanese 
Source: JET 

 

Schedule of Study Program in Japan No.3 

Date Activities 
Lecturer 

/Venue 

28 Aug Mon PM: Departure from Yangon to Tokyo - 

29 
Tue 

AM: Arrival at Tokyo 

PM: Free time 

TIC 

30 

Wed 

AM: Briefing and orientation 

PM: Courtesy call to JICA/Lecture on the  

Development of Approaches for Environmental Protection  

and Challenges for SDGs in Japan 

AM: TIC 

PM: JICA, Dr. Imai 

31 Thu Lecture on measures for water pollution in local government  Kawasaki Municipality  

1 Sep 

Fri 

AM: Site visit for centralized wastewater treatment facility 

for industrial zone 

PM: Courtesy call to the Ministry of Environment (MOE) 

and lecture on necessary policies and effective measures for 

water pollution 

AM: Haga Town 

 

PM: MOE 

2 
Sat 

AM: Japan’s Environmental Law and its implementation AM: Professor from Chuo 

University 

3 Sun Holiday - 

4 
Mon 

Lecture on water quality monitoring 

 

Laboratory (Nippon Koei) 

5 

Tue 

Course 1: 

Lecture on water environment 

management in Southeast Asia  

Course 2: 

Training on water quality 

monitoring and analysis 

Course1: 

IGES 

 

Course 2: 

Laboratory 

(Nippon 

Koei) 

6 

Wed 

Course 1: 

AM: Lecture on financial 

support mechanism related to 

environmental measures for 

factories 

PM: Lecture on coordination 

for environmental management 

for factories 

Course 2: 

Training on water quality 

monitoring and analysis 

Course1: 

AM: 

Development 

Bank of Japan 

 

PM: Japan 

Environmental 

Management 

Association for 

Industry 

Course 2: 

Laboratory 

(Nippon 

Koei) 

7 

Thu 

AM: Move to Kansai  

PM: Lecture on environment of Shiga Prefecture 

 

PM: International Lake 

Environment Committee 

8 

Fri 

AM: Site visit for agricultural wastewater treatment 

PM: Lecture on eco-friendly farming 

Site visit to Biwa Lake (boat tour) 

Move to Kyoto 

AM: Kusatsu City 

PM: Shiga Prefecture 

 

9 Sat AM: Site visit to Lake Biwa Museum AM: Biwa Lake 

10 Sun Holiday - 

11 

Mon 

AM:  

- Regulation on industrial wastewater for sewerage  

- Lecture on pollution control measures by industries / 

experience of developing wastewater treatment system 

in Vietnam 

AM: 

Kobe City 

KOBELCO 
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Date Activities 
Lecturer 

/Venue 

PM: Site visit to wastewater treatment facilities or sewage 

treatment plant 

PM: Suntory Takasago Factory 

12 
Tue 

AM: Environmental education and activities in Kobe City 

PM: Move to Tokyo 

AM: Kobe environment and 

future museum 

13 
Wed 

AM: Presentation preparation 

PM: Wrap-up presentation and certificate ceremony 

AM:TIC 

PM: JICA 

14 Thu Move from Japan to Myanmar - 
Source: JET 

 

List of Participants of Study Program in Japan No.3 

No. Name Position/Organization 

Course 1 

1 Ms. Khin Thida Tin Director, Environmental Conservation Department/ Yangon Region, Ministry of Natural 

Resources and Environmental Conservation 

2 Mr. Bawi Kyone Assistant Head of Department, Pollution Control and Cleansing Department, Yangon City 

Development Committee 

3 Mr. Tun Tun Aung Assistant Director, Irrigation and Water Resource Management Department, Ministry of 

Agriculture, Livestock and Irrigation 

4 Mr. Thant Zin Tun Assistant Director, Environmental Conservation Department/ Mandalay Region, Ministry of 

Natural Resources and Environmental Conservation 

5 Ms. Khaing Khaing 

Soe 

Assistant Director, Public Health Department, Ministry of Health and Sports 

6 Ms. Saw Sanda Win Assistant Director, Directorate of Water Resources and Improvement of River System, 

Ministry of Transportation 

7 Ms. Swai Thi Htut Assistant Director, Department of Industrial Supervision and Inspection, Ministry of 

Industry 

8 Mr. Kyaw Zin Tun Assistant Director, Research and Innovation Department, Ministry of Education 

9 Mr. Zaw  Min Oo Deputy Staff Officer, Cleansing Department, Mandalay City Development Committee 

Course 2 

10 Ms. Kyawt Kay 

Khaing 

Junior Engineer, Assistant Director, Water and Sanitation Department, Mandalay City 

Development Committee 

11 Mr. Aung Khin 

Myint 

Junior Engineer, Assistant Director, Water and Sanitation Department, Mandalay City 

Development Committee 

12 Mr. Soe Zaw Deputy Supervisor, Pollution Control and Cleansing Department, Yangon City 

Development Committee 

13 Ms. Yadanar Wuttyi 

Soe 

Deputy Supervisor, Pollution Control and Cleansing Department, Yangon City 

Development Committee 

Source: JET 
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List of Equipment Handed Over to the Myanmar Side 
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LIST OF EQUIPMENT HANDED OVER TO THE MYANMAR SIDE 

No. Article Name Standard and Product 
Number 

Present Location Date of 
Handover 

1. Desktop computer HP 20-C0381 (i3) ECD HQ 17 May 2018 

2. UPS Powertree S650BX ECD HQ 17 May 2018 

3. Laptop computer Lenovo G4070 ECD HQ 17 May 2018 

4. Laptop computer Lenovo G4070 ECD HQ 17 May 2018 

5. Projector Epson E03 ECD HQ 17 May 2018 

6. Color Printer Fuji Xerox, DocuCentre-V 
C2265 

ECD HQ 17 May 2018 

7. Black-White Printer Canon Copier IR-2520 ECD HQ 17 May 2018 

8. Multi-Parameter 
Water Quality 
Meter 

Horiba, U52G ECD HQ 17 May 2018 

9. Current meter Global Water, FP111 ECD HQ 17 May 2018 

10. GPS GARMIN, GPSMAP 64s ECD HQ 
 

17 May 2018 

11. Scanner Canon, CanoScan LiDE220 ECD HQ 17 May 2018 

12. Camera Cannon, Cannon Digital 
Camera Power Shot D30 

ECD HQ 17 May 2018 

13. Desktop computer HP 20-C0381 (i3) ECD Yangon 
Region 

15 May 2018 

14. UPS Powertree S650BX ECD Yangon 
Region 

15 May 2018 

15. Multi-Parameter 
Water Quality 
Meter 

Horiba, U52G ECD Yangon 
Region 

15 May 2018 

16. Current meter Global Water, FP111 ECD Yangon 
Region 

15 May 2018 

17. Desktop computer HP 20-C0381 (i3) ECD Mandalay 
Region 

15 May 2018 

18. UPS Powertree S650BX ECD Mandalay 
Region 

15 May 2018 

19. Multi-Parameter 
Water Quality 
Meter 

Horiba, U52G ECD Mandalay 
Region 

15 May 2018 

20. Current meter Global Water, FP111 ECD Mandalay 
Region 

15 May 2018 

21. Desktop computer HP 20-C0381 (i3) YCDC-PCCD 15 May 2018 

22. UPS Powertree S650BX YCDC-PCCD 15 May 2018 
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No. Article Name Standard and Product 
Number 

Present Location Date of 
Handover 

23. Multi-Parameter 
Water Quality 
Meter 

Horiba, U52G YCDC-PCCD 15 May 2018 

24. Flow meter Global Water, FP111 YCDC-PCCD 15 May 2018 

25. GPS GARMIN, eTrex 20 YCDC-PCCD 15 May 2018 

26. COD analysis set HACH DR3900 
spectrometer, HACH 
DRB200 

YCDC-PCCD 15 May 2018 

27. Digital Reactor for 
digestion of total 
nitrogen 

HACH, DRB 200 YCDC-WSD 15 May 2018 

28. Desktop computer HP 20-C0381 (i3) YCDC-WSD 15 May 2018 

29. UPS Powertree S650BX YCDC-WSD 15 May 2018 

30. Desktop computer HP 20-C0381 (i3) MCDC-WSD 9 May 2018 

31. UPS Powertree S650BX MCDC-WSD 9 May 2018 

32. Desktop computer HP 20-C0381 (i3) MCDC-WSD 9 May 2018 

33. UPS Powertree S650BX MCDC-WSD 9 May 2018 

34. Multi-Parameter 
Water Quality 
Meter 

Horiba, U52G MCDC-WSD 9 May 2018 

35. Current meter JFE Advantech, AME1-DA MCDC-WSD 9 May 2018 

36. Flow meter Global Water, FP111 MCDC-WSD 9 May 2018 

37. GPS GARMIN, eTrex 20 MCDC-WSD 9 May 2018 
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Minutes of Joint Coordinating Committee Meetings 
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