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5 IMPACT ASSESSMENT AND MITIGATION MEASURES 

To identify the potential environmental and social impacts of the project, project activities 

were correlated with environmental and social receptors and their interactions were identified 

for potential environmental and social impacts. ESIA team finds out thirteen key environmental 

and social impacts of the project on its environment. These impacts are described in this section 

of the report. 

5.1 Impact Assessment Methodology 

A conventional rating matrix method is used to assess the significance level of the identified 

environmental and social impacts of the TTMTS project on its environment. There are five 

parameters considered for the activities of the projects and the consequences resulted from the 

said activities. System of rating is described in detailed as follows. 

5.1.1 Frequency of Activity 

The frequency of activity refers to how often a particular event, action, or occurrence takes 

place within a given time frame. It measures the rate or repetition of that activity.  The 

frequency of activity is important for making informed decisions and evaluating the likelihood 

or occurrence of specific events. It can help in identifying patterns, trends, and risks associated 

with the frequency of certain actions or incidents. 

Frequency of Activity Rating 

Annual or less 1 

Bi-annual 2 

Monthly 3 

Weekly 4 

Daily 5 

5.1.2 Probability of Activity 

The probability of activity refers to the likelihood or chance that a specific activity or event 

will occur and potentially have environmental consequences. It is a measure of the probability 

or frequency with which a particular action or occurrence is expected to take place during the 

course of a project, operation, or development.  
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This probability assessment is a crucial component of impact assessment as it helps in 

evaluating and quantifying the potential risks and impacts associated with the proposed activity. 

This could make informed decisions about environmental mitigation measures, risk 

management, and overall project planning to minimize negative environmental effects. 

Probability of Activity Rating 

Almost impossible 1 

Highly unlikely 2 

Unlikely 3 

Possible 4 

Definitely 5 

5.1.3 Severity of Consequence 

Severity of Consequenece Rating 

Insignificant/non-harmful 1 

Small/potentially harmful 2 

Significant/slightly harmful 3 

Great/ harmful 4 

Disastrous/ deadly harmful 5 

5.1.4 Spatial Scope of the Consequence 

The spatial scope of the consequences refers to the geographic extent or area over which 

the effects or outcomes of a particular event, action, or situation are likely to be distributed or 

experienced. It assesses how far-reaching the impact will be in terms of its geographical 

coverage. The spatial scope of the consequences helps in determining the geographic areas that 

may be affected and planning for appropriate responses or mitigation measures. 

Spatial Scope of Impact Rating 

Activity specific 1 

Within right of way 2 

Local area 3 

Regional 4 

National 5 
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5.1.5 Duratino of the Consequence 

The duration of consequences refers to the length of time over which the effects or 

outcomes of a particular event, action, or situation are expected to last or persist. It assesses 

how long the impact will continue to influence a system, environment, or individuals. The 

duration of consequences helps in evaluating the long-term effects and planning for mitigation 

or recovery measures accordingly. 

Duration of Impact Rating 

One day to one month 1 

One month to one year 2 

One year to ten year 3 

Life of operation 4 

Permanent 5 

5.1.6 Significance Rating Matrix 

Consequence (Severity + Spatial Scope + Duration) 

A
ct

iv
ity

 (F
re

qu
en

cy
 +

 P
ro

ba
bi

lit
y)

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 

9 18 27 36 45 54 63 72 81 90 99 108 117 126 135 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

 

Sr. Color Code Value Rating 

1  1-25 Very Low 

2  26-50 Low 

3  51-75 Low-Medium 
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4  76-100 Medium-High 

5  101-125 High 

6  126-150 Very High 

5.2 Impacts on Ambient Air Quality 

Emissions of air pollutants can occur from a wide variety of activities during the 

construction and operation. So, the project will avoid, minimize, and control adverse impacts 

to human health, safety, and the environment from emissions of air pollutants. 

Dust will be generated from earth work such as leveling, digging, filling at the project site 

and transportation of soil resulted from the earth work. Trucks transporting the waste soil 

generated from earth work will spray particulate of soil along its route if they are not covered 

appropriately. Dust emission would be eminent if the construction period falls in hot season 

and windy weather. Significant sources of odor emission from project construction phase will 

be operation of machinery, road asphalting and painting works.
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6 Cumulative Impact Assessment 

A cumulative impact assessment (CIA) serves as a comprehensive tool for evaluating the 

cumulative effects of multiple actions, projects, or stressors on a particular ecosystem, region, 

or community. Unlike traditional impact assessments that focus on individual projects or 

activities, a CIA considers the synergistic effects, interactions, and compounding consequences 

that result from the simultaneous or sequential occurrence of various human interventions or 

stressors. 

6.1 Purpose of the Cumulative Impact Assessment 

The purpose of this cumulative impact assessment is to analyze and understand the 

cumulative effects of past, present, and proposed activities within a defined geographic area or 

ecosystem. By examining the interplay of diverse factors such as land use changes, industrial 

development, infrastructure projects, climate change, and socio-economic dynamics, this 

assessment seeks to identify potential synergies, conflicts, trade-offs, and cumulative impacts 

that may arise. 

Through a holistic and interdisciplinary approach, this assessment aims to inform decision-

makers, stakeholders, and the public about the long-term implications of cumulative impacts, 

thereby facilitating more informed and sustainable decision-making processes. By identifying 

potential risks, opportunities, and mitigation measures, this assessment can help guide policy 

formulation, land-use planning, project design, and resource management strategies to minimize 

adverse effects and promote the conservation and enhancement of environmental, social, and 

economic values. 

6.2 Assessment of Cumulative Environmental Impacts 

The potential cumulative impacts primarily stem from the operational phase of the project. 

As the project is currently not operational, it necessitates the conduction of an Environmental 

Impact Assessment (EIA) study. Moreover, the implementation of an environmental 

management plan is imperative at this stage of the project. Consequently, it is reasonable to 

expect that emissions and discharge of pollutants from the project will adhere to the stipulated 

guideline values outlined by the National Environmental Quality Guidelines (NEQG). 

In the context of the Taung Thaman Resort Project, the following assessment has been 

conducted to evaluate project-related impacts with regard to cumulative effects. 
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6.2.1 Socio-Economic Cumulative Impact 

The operation of the Taung Thaman resort project holds significant socio-economic 

implications for the surrounding communities, extending beyond environmental considerations. 

The influx of tourists and the development of resort infrastructure have the potential to reshape 

the socio-economic fabric of the area in several ways: 

6.2.1.1 Employment Opportunities 

The expansion of the Taung Thaman resort project is likely to create new job opportunities 

within the local community, ranging from hospitality and tourism-related positions to 

construction and maintenance roles. However, the distribution of employment benefits and the 

quality of jobs created may vary, potentially leading to socio-economic disparities among 

community members. 

6.2.1.2 Cultural and Social Dynamics 

The presence of the Taung Thaman resort project can influence local cultural practices, social 

interactions, and community identity. The influx of tourists may introduce new cultural 

influences and preferences, potentially altering traditional livelihoods and social norms within 

the community. Preservation of cultural heritage and community identity becomes crucial amidst 

these changes. 

6.2.1.3 Infrastructure and Service Provision 

The growth of tourism and Taung Thaman resort activities may strain existing infrastructure 

and public services, including transportation, utilities, healthcare, and waste management. 

Adequate investment in infrastructure development and service provision is essential to 

accommodate the needs of both residents and tourists while maintaining the quality of life within 

the community. 

6.2.2 Cumulative Impact on Air and Noise  

The construction process can significantly affect air quality through dust emissions and 

noise. Dust emissions primarily result from construction activities and can lead to the deposition 

of dust particles in nearby areas. However, since dust suppression measures are planned for 

implementation during the construction phase, the environmental impact is expected to be 

limited and non-cumulative. Additional mitigation measures beyond those outlined in the 

Environmental Management Plan (EMP) are not anticipated. 

Similarly, noise generated during construction may adversely affect nearby areas if left 

uncontrolled. Nonetheless, the EMP includes mitigation measures and a mechanism for 
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addressing noise-related concerns. As a result, any potential accumulation of noise impacts is 

unlikely. 

6.2.3 Cumulative Impact on Water Body 

The Taung Thaman resort project's reliance on underground water sources for various 

purposes, including hotel amenities, restaurants, residential needs, and other operations, 

underscores its potential cumulative impact on water quality. As the resort utilizes underground 

water reservoirs, it may influence local hydrological patterns, groundwater recharge rates, and 

the availability of water resources for surrounding ecosystems and communities.  

Moreover, the discharge of treated wastewater from the Taung Thaman resort into the Taung 

Thaman lake, coupled with the inflow of  Payan Taw creek and Lat Khope Pin Stream water 

from nearby wards and industrial areas, poses challenges to water quality management. The 

treated effluent introduced into the lake ecosystem requires careful monitoring to prevent 

nutrient loading, chemical contamination, and ecological disruption. Additionally, the interaction 

of creek water, potentially carrying pollutants from residential and industrial sources, further 

compounds water quality concerns. EMP and mitigation measures will be systematically 

followed and implemented to reduce these impacts as appropriate. 

To address these cumulative impacts, comprehensive wastewater treatment protocols, 

groundwater monitoring programs, and watershed management strategies must be implemented. 

Collaboration with stakeholders, regulatory bodies, and local communities is essential to ensure 

the sustainable management and preservation of water resources in the vicinity of the resort 

project. 
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7 Environmental Management Plan 

In the preceding chapter, the potential positive and negative impacts of the Taung Thaman 

Resort on its surrounding environment were identified. Using the Rating Matrix method, the 

significance levels of these potential impacts were determined, and recommended mitigation 

measures were described. Based on the results, it was found that essentially all potential impacts 

remain within controlled range limits, whether through technological, socio-economic, or 

institutional approaches. 

7.1 Objectives of EMP 

Implementing an Environmental Management Plan (EMP) based on the objectives outlined 

in the Environmental Impact Assessment (EIA) is critical for ensuring the sustainability and 

success of Taung Thaman resort project. By systematically identifying potential environmental 

risks and implementing targeted mitigation measures, the EMP helps minimize adverse impacts 

on air quality, water resources, biodiversity, and community well-being. Through compliance 

with environmental regulations and adherence to best practices, the EMP also mitigates legal 

liabilities and fosters a positive relationship with regulatory agencies, local communities, and 

other stakeholders. 

Furthermore, the EMP serves as a strategic framework for promoting sustainable practices 

and responsible resource management throughout the project lifecycle. By optimizing resource 

efficiency, conserving biodiversity, preventing pollution, and engaging with local communities, 

Taung Thaman resort project demonstrates its commitment to environmental stewardship and 

corporate social responsibility. By integrating climate change resilience measures and embracing 

a culture of continuous improvement, the EMP enhances the project's resilience to climate-

related risks, ensures stakeholder satisfaction, and contributes to long-term environmental 

sustainability. 

7.2 Environmental Management Team 

The Environmental Management Plan (EMP) implementing team is a dedicated group of 

professionals responsible for integrating environmental and social considerations, sustainability 

practices, and regulatory compliance throughout the project lifecycle. Comprised of experts in 

environmental science, engineering, health and safety, and project management, the team 

collaborates closely to develop, implement, and monitor strategies outlined in this EMP. 

In the following sections, we will explore the roles, responsibilities, and organizational 

structure of the EMP implementing team, highlighting their collective efforts to mitigate 

environmental impacts and promote responsible resource management. 
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Table 7. 1 Organization of Environmental Management Team 

Name Roles Responsibilities Function 

Project Director 

 

 Oversees the overall 

planning, execution, and 

monitoring of the 

project, including 

environmental 

management activities. 

 Ensures that 

environmental 

considerations are 

integrated into project 

planning and decision-

making processes. 

 Coordinates with the General 

Secretary and team members to 

integrate environmental 

requirements into project plans 

and schedules. 

 Monitors progress against 

environmental objectives and 

targets and takes corrective 

action as necessary. 

 Communicates with 

stakeholders and project teams 

to ensure alignment with 

project goals and 

environmental objectives. 

Head of Team 

(Managing 

Director) 

Project Manager  Supports the Head of 

team in implementing 

the EMP and managing 

environmental 

initiatives. 

 Assists in data 

collection, analysis, and 

reporting related to 

environmental 

performance indicators. 

 

 Assists in the development and 

implementation of 

environmental policies, 

procedures, and training 

programs. 

 Conducts site inspections and 

audits to ensure compliance 

with environmental standards 

and regulations. 

 Communicates with project 

teams and stakeholders to 

promote awareness of 

environmental issues and best 

practices. 

Member 

(Project 

Coordinator) 

Project Engineer  Provides technical 

expertise and guidance 

on environmental 

management and 

sustainability practices. 

 Assists in the design and 

implementation of 

environmental controls 

 Designs and implements 

pollution prevention measures, 

waste management systems, 

and resource conservation 

initiatives. 

 Evaluates new technologies 

and practices to enhance 

Member 

(Project 

Engineer) 
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and mitigation 

measures. 

environmental performance and 

reduce environmental risks. 

Health and 

Safety Officer 
 Ensures the health and 

safety of personnel and 

the public during project 

activities. 

 Identifies and addresses 

potential health and 

safety hazards 

associated with 

environmental factors. 

 Develops and implements 

health and safety policies and 

procedures in accordance with 

regulatory requirements. 

 Conducts health and safety 

training for project teams and 

ensures compliance with health 

and safety protocols. 

 Investigates accidents, 

incidents, and near misses 

related to environmental 

hazards and implements 

corrective actions to prevent 

recurrence. 

Member 

(Health and 

Safety Officer) 

Administrative 

Assistant 

 Assists in monitoring 

and tracking compliance 

with environmental 

regulations, permit 

conditions, and project 

requirements. 

 Alerts the team to 

upcoming deadlines, 

regulatory changes, and 

compliance issues that 

require attention or 

action. 

 Facilitates 

communication within 

the team and coordinates 

meetings, conference 

calls, and other 

communication 

activities. 

 Stay informed about 

environmental management 

practices and regulatory 

updates. 

 Prepare and format documents, 

reports, and correspondence 

related to environmental 

management activities. 

 Maintain an organized system 

for document storage, retrieval, 

and version control. 

 Serve as a point of contact for 

inquiries related to 

environmental management 

activities. 

Member 

(Administrative 

Assistant) 
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U Kyaw Swar 

Win 

 Oversees the 

implementation of the 

Environmental 

Management Plan 

(EMP) and ensures 

compliance with 

environmental 

regulations and policies. 

 Acts as the primary 

point of contact for 

environmental matters 

and liaises with 

regulatory agencies, 

stakeholders, and project 

teams. 

 Develops and maintains the 

EMP, including policies, 

procedures, and action plans. 

 Conducts environmental 

assessments and audits to 

identify risks and opportunities 

for improvement. 

 Coordinates environmental 

monitoring, reporting, and data 

analysis to track progress and 

performance. 

General 

Secretary 

The Environmental Management Plan implementing team operates within the broader 

project management structure, reporting to the Head of Environmental Management Team. The 

General Secretary leads the team and collaborates closely with the Project Coordinator, Project 

Engineer, Health and Safety Officer, and other project stakeholders. Clear lines of 

communication and accountability are established to ensure effective coordination, 

implementation, and monitoring of environmental management activities throughout the project 

lifecycle. Furthermore, these responsibilities will extend throughout both the construction and 

operational phases of the project. 

By leveraging the expertise and collaboration of the EMP implementing team, the Taung 

Thaman Resort project can effectively address environmental challenges, mitigate risks, and 

promote sustainability in alignment with project goals and regulatory requirements. 

Furthermore, this Envrionmental Management team is accountable for environmental 

management and monitoring, as well as ensuring occupational and community health and safety 

throughout the project. It actively leads initiatives to expand the organizational structure, 

including the recruitment of experts for the requirement team and allocation of essential 

resources, in response to the evolving implementation of Environmental Management Plans 

(EMP) and Environmental Monitoring Plans (EMoP) requirements 
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7.3 Environmental and Social Monitoring Plan 

Integration of environmental monitoring processes with comprehensive environmental 

management and mitigation measures is imperative. Environmental monitoring plan, 

spearheaded by the Environmental Management Team (EMT), play a pivotal role in this 

endeavor. Their dedicated efforts aim to uphold environmental standards and minimize adverse 

effects resulting from project activities. 

The Environmental Management Team (EMT) members are entrusted with a range of 

responsibilities, as outlined in table 7.1 . These tasks encompass a diverse array of activities, 

from conducting field assessments to analyzing data and recommending mitigation strategies. 

While many of these tasks may be executed by third-party entities or through the formation of 

specialized monitoring groups, the core oversight and coordination lie with the EMT. 

Furthermore, the costs and logistical management associated with environmental monitoring 

initiatives are the responsibility of the project proponent. This financial commitment underscores 

the project's dedication to environmental stewardship and underscores its commitment to 

adhering to regulatory requirements and industry best practices. The proposed monitoring plan 

is shown as following tables. 

Table 7. 2 Monitoring Plan for Construction Phase 

Category Item Location Frequency 
Resposible 

Organization 

Air Quality 

(the results will 

compare with 

NEQEG) 

NO2, SO2, 

PM10, PM2.5, 

O3, CO 

Adjacent to the 

construction site within 

the project confines.  

(21° 53’ 5.83” N,  96° 

03’ 50.36” E) 

Bi-annually Project Proponent 

Ground Water 

Quality 

(the results will 

compare with 

NDWQS and 

baseline results) 

Total 

Coliforms, 

Fecal 

Coliforms, 

Color, 

Turbidity, 

Arsenic, Lead, 

Nitrate, 

Manganese, 

Chloride, 

Groundwater Origins 

within the Project Area 

21° 53’ 16.98” N 

96° 03’ 46.4” E 

Once per 

year 

Project Proponent 
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Hardness, Iron, 

pH, Sulphate, 

Total Dissolved 

Solids 

Wastewater (the 

results will 

compare with 

NEQEG and 

baseline results) 

BOD, COD, 

Oil and Grease, 

pH, Total 

Coliform 

Bacteria, Total 

Nitrogen, Total 

Phosphorus, 

Total 

Suspended 

Solids 

 

Treated wastewater 

discharge outlet 

(21° 53’ 7.12” N , 96° 

03’ 44.08” E) 

Quarterly 

per year 

Project Proponent 

Waste Amount and 

kind of 

construction 

waste 

 

Every disposal Area 

within project. 

Monthly Project Proponent 

Noise and 

VIbration 

dBA and 

Vibraion meter 

Adjacent to the 

construction site within 

the project confines. 

 (21° 53’ 5.83” N,  96° 

03’ 50.36” E) 

Once per 

year 

Project Proponent 

Occupational 

Health and Safery  

Record of 

accidents and 

infectious 

diseases 

Work site and office Monthly Project Proponent 

Community Health 

and Safety 

Record of 

accidents and 

infectious 

diseases related 

to the 

community. 

Around the project area Monthly Project Proponent 
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Table 7. 3 Environmental Management Plan for Operration Phase 

Category Item Location Frequency 
Resposible 

Organization 

Air Quality 

(the results will 

compare with 

NEQEG) 

NO2, SO2, PM10, 

PM2.5, O3, CO 

Core Location within 

the Project Premises. 

 (21° 53’ 15.93” N 

96° 03’ 45.08” E) 

Once per 

year 

Project Proponent 

Ground Water 

Quality 

(the results will 

compare with 

NDWQS and 

baseline results) 

Total Coliforms, 

Fecal Coliforms, 

Color, Turbidity, 

Arsenic, Lead, 

Nitrate, 

Manganese, 

Chloride, 

Hardness, Iron, 

pH, Sulphate, 

Total Dissolved 

Solids 

Groundwater Origins 

within the Project Area. 

21° 53’ 16.98” N 

96° 03’ 46.4” E 

Bi-annually Project Proponent 

Final Discharge 

Wastewater (the 

results will 

compare with 

NEQEG ) 

BOD, COD, Oil 

and Grease, pH, 

Total Coliform 

Bacteria, Total 

Nitrogen, Total 

Phosphorus, 

Total Suspended 

Solids 

Wastewater intake point 

prior to discharge into 

Taung Thaman Lake 

(21° 53’ 7.12” N , 96° 

03’ 44.08” E) 

Quarterly 

per year 

Project Proponent 

Surface Water 

Quality (this result 

will be compared 

with the baseline 

data when EIA 

study) 

BOD, COD, Oil 

and Grease, pH, 

Total Coliform 

Bacteria, Total 

Nitrogen, Total 

Phosphorus, 

Total Suspended 

Solids 

Water body near the 

discharge outlet of the 

project. 

 (21° 53’ 7.12” N , 96° 

03’ 44.08” E) 

Bi-annually Project Proponent 

Waste Volume of non-

hazardous and 

Each waste disposal site 

within the project. 

Monthly Project Proponent 
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Category Item Location Frequency 
Resposible 

Organization 

hazardous waste 

handled. 

Noise and 

VIbration 

dBA and 

Vibraion meter 

Core Location within 

the Project Premises 

 (21° 53’ 15.93” N 

96° 03’ 45.08” E) 

Once a year Project Proponent 

Occupational 

Health and Safery  

Record of 

accidents and 

infectious 

diseases. 

Perimeter of the project 

site. 

Monthly Project Proponent 

Training and skills 

development 

The 

implementation 

status for CSR 

activities such as 

community 

support 

program. 

Perimeter of the project 

site. 

Once a year Project Proponent 

Fire Safery and 

Emergency 

Fire 

Extinguishers 

and their 

accessibility,  

Emergency 

Lighting, 

Emergency exit 

routes and 

signage, 

Maintenance 

and inspection 

records for fire 

safety 

equipment. 

Every element in the 

project domain. 

Monthly Project Proponent 

Grievance 

Mechanism 

Responsiveness 
and timeliness of 

Feedback collection 

point 

Monthly Project Proponent 
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Category Item Location Frequency 
Resposible 

Organization 

grievance 
handling, 
Confidentiality 
and privacy 
protections for 
those submitting 
grievances, 
Transparency in 
the grievance 
process and 
outcomes. 

7.4 Preparation of the Environmental Monitoring Report 

As the description of the paragraph 108 of the Environmental Impact Assessment procedure 

(2015), Taung Thaman Thitsar Co., Ltd. will submit monitoring reports to the Ministry not less 

frequently than every six (6) months, as provided in a schedule in the EMoP, or periodically as 

prescribed by the Ministry. 

The contents of monitoring reports should incorporate the latest analytical findings and 

encompassing monitoring conditions, as outlined below: 

1. Introduction to the documentation and background of environmental studies. 

2. Objective of the Monitoring. 

3. Summary of Monitoring Activities. 

4. Project activities (including a synopsis of construction or operational work). 

5. Challenges encountered in implementing the Environmental Management Plan 

(EMP), along with recommendations for rectifying these issues and proposed steps 

to prevent or mitigate similar future challenges. 

6. Accidents or incidents related to occupational, community health and safety, and 

environmental concerns. 

7. Environmental parameter monitoring data, detailing sampling dates, methodologies 

employed for sampling and analysis, sampling points, and laboratory results. 

8. Photographic documentation. 
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7.5 Allocation for Environmental Management and Monitoring Plan 

The Allocation for Environmental Management and Monitoring is pivotal for resort projects. 

It ensures responsible stewardship and sustainability amidst development. By allocating 

resources, we mitigate impacts on fragile ecosystems and uphold environmental integrity. 

7.5.1 Environmental Management Budget Proposal 

The project encompasses several essential mitigation measures, notably the construction of 

a centralized wastewater treatment plant, implementation of fire safety protocols, and integration 

of energy-efficient infrastructure. These measures are incorporated within the overall project 

cost, as outlined in the accompanying table. Detailed costing for each mitigation measure will 

be meticulously calculated during the advanced design phase to ensure accuracy and thorough 

financial planning. 

Table 7. 4 Environmental Management Budget  

No. Item 
Budget (USD) 

During Construction During Operation  

1. Designs Stage Costs 10,000/ 2,500/ year 

2. Wastewater Treatment Plant 15,000/ 2,500/ year 

3. Fire Safety Protocols 15,000/ 2,500/ year 

4. Environmental features (including 

landscaping, control pollution, noise 

and virbraion, waste disposal, training 

and education) 

10,000 2,500/ year 

These expenditures are aligned with environmental management frameworks and could 

involve:  

 Design Stage Costs: This expenditure may cover the construction of buildings and 

structures that adhere to the historical, cultural, and architectural context, with a specific 

focus on preserving cultural heritage. Additionally, it includes the installation of energy-

efficient materials within the project. Operational costs encompass maintenance 

expenses throughout the operational phase, ensuring sustained efficiency and 

functionality. 

 Wastewater Treatment Plant: This expense accounts for the construction of a 

wastewater treatment plant designed to manage all effluent produced by the project, 

alongside operational maintenance costs. Proper implementation of this system can 
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effectively prevent direct discharge of wastewater into the lake, thereby mitigating the 

project's environmental impact. 

 Fire Safety Protocols : Costs include the installation of fire detection and suppression 

systems, procurement of firefighting equipment, and training programs for staff. Proper 

execution of these protocols enhances overall safety, reduces the risk of fire-related 

incidents, and ensures compliance with regulatory standards. 

 Environmental Features: Costs include landscaping for biodiversity preservation and 

water conservation, implementation of measures to control air quality, noise, and 

vibration levels, establishment of waste disposal systems, and development of training 

and education initiatives for stakeholders. 

If this management expenses surpass the allocated budget during both the construction and 

operation phases, the project proponent will assume responsibility for covering the excess costs. 

7.5.2 Environmental Monitoring Budget Proposal 

In addressing the budgetary considerations for environmental monitoring prior to and during 

the construction and operational phases, the primary monitoring expenses pertain to field 

measurements, encompassing assessments of air quality, water quality, and noise levels. These 

expenses will be entirely allocated for the items delineated in Tables 7.4 and 7.5, with any 

shortfall in funds from this allocation and the project proponent will be responsible for covering 

the additional expenses. 
Table 7. 5 Environmental Monitoring Budget 

No. Item 
Budget (USD) per year 

During Construction During Operation  

1. Air Quality 1,200/ 700/ 

2. Water Body (Including Ground water, 

wastewater and surface water) 
600/ 1,000/ 

3. Waste 500/ 1,500/ 

4. Noise and Vibration 300 300/ 

5. Occupational Health and Safety 3,000/ 1,000/ 

6. Community Health and Safety 1,500/ 1,000/ 

7. Fire Safety and Emergency 1,000/ 600/ 

8. Training and Skills development 2,000/ 2,000/ 
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7.6 Emergency Response Plan  

The primary purpose of this Emergency Response Plan is to establish a structured framework 

for identifying, assessing, and mitigating potential risks and emergencies that may occur within 

our resort environment. The objectives include: 

 Prioritizing the safety and security of guests, staff, and property during emergency 

situations. 

 Minimizing the impact of emergencies on resort operations and guest experience 

through prompt and effective response measures. 

 Establishing clear communication channels and protocols for disseminating 

information to all stakeholders during emergencies. 

 Ensuring compliance with relevant regulations and standards governing emergency 

preparedness and response in the hospitality industry. 

 Fostering a culture of preparedness, vigilance, and continuous improvement through 

regular training, drills, and plan updates. 

7.6.1 Scope and Applicability 

This Emergency Response Plan applies to all areas and facilities within the Taung Thaman 

Resort premises, including guest accommodations, recreational areas, dining facilities, 

administrative offices, and service areas. It encompasses a wide range of potential emergencies, 

including but not limited to fire emergencies, earthquake, cyclone, power outages and security 

threats (e.g. terrorism, active shooter incidents).  

7.6.2 Emergency Management Team 

This Emergency Management Team (EMT) is responsible for overseeing and coordinating 

all aspects of emergency preparedness, response, and recovery efforts within Taung Thaman 

Resort. Their roles and responsibilities are as follow: 

Emergency Coordinate (EC) 

 The EC serves as the overall leader of the Emergency Management Team and is 

responsible for coordinating all emergency response activities. 

 Key responsibilities include activating the Emergency Response Plan, overseeing the 

response efforts, and liaising with external agencies and authorities. 

 The EC possesses the authority to make critical decisions regarding emergency response 

and resource allocation. 

Safety Officer 
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 The Safety Officer is responsible for monitoring and assessing safety hazards and risks 

within the resort environment. 

 Duties include conducting regular safety inspections, implementing preventive measures, 

and ensuring compliance with safety regulations. 

 During emergencies, the Safety Officer assists the EC in implementing safety protocols 

and coordinating evacuation procedures. 

Security Officer 

 The Security Manager is responsible for maintaining a secure and safe environment 

within the resort premises. 

 Duties include implementing security protocols, monitoring access control systems, 

and coordinating security personnel. 

 During security-related emergencies, the Security Manager collaborates with law 

enforcement agencies and implements crisis management procedures. 

Communication Coordinator 

 The Communications Coordinator is responsible for managing internal and external 

communications during emergencies. 

 Responsibilities include maintaining communication channels, disseminating critical 

information, and coordinating messaging with stakeholders. 

 The Communications Coordinator ensures that staff members and guests receive 

timely updates and instructions throughout the emergency response process. 

When the project is executed, designated experts for the Emergency Management Team 

(EMT) will be appointed and structured according to the outlined framework. 

 

 

 

 

 

 

 

 

 

Project Director 

Project Manager 

Emergency 

Coordinator 
Security Officer Communication 

Coordinator 
Safety Officer 

Member Member 

Member Member 

Member Member 

Member Member 
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7.6.3 Communication Protocols 

 The Emergency Management Team will maintain regular communication channels 

using designated methods (e.g., two-way radios, mobile phones, intercom systems).  

 All team members are responsible for promptly reporting emergency situations to the 

Emergency Coordinator and following established communication protocols. 

 During emergencies, the Communications Coordinator will disseminate information 

and instructions to staff members and guests using multiple communication channels. 

7.6.4 Training and Preparedness 

 The Emergency Management Team will undergo regular training sessions and drills 

to enhance preparedness and response capabilities. 

 Training topics may include emergency procedures, incident command system, 

communication protocols, and resource management. 

 Drills will be conducted periodically to test the effectiveness of the Emergency 

Response Plan and identify areas for improvement. 

7.6.5 Emergency Procedures 

At Taung Thanman Resort, we recognize the paramount importance of proactive emergency 

preparedness to safeguard the well-being of guests, staff, and property. As part of our 

commitment to ensuring a safe and secure environment, we prepare comprehensive emergency 

procedures designed to address various potential hazards and emergencies that may arise within 

our premises. 

7.6.5.1 Fire Emergency Procedures 

The project prepare meticulous planning of evacuation procedures, considering the property 

layout and the diverse needs of occupants. Clear evacuation routes will be marked throughout 

the hotel and resort, guiding guests and staff to designated assembly points outside the premises. 

Strategic placement of fire suppression equipment, including fire extinguishers and sprinkler 

systems, will be implemented for immediate use in containing and extinguishing fires. Our staff 

members will undergo comprehensive training to prioritize guest safety while efficiently 

addressing fire-related incidents. Additionally, we prepare the implementation of robust 

communication protocols to ensure the prompt activation of fire alarms and notification to 

emergency services, facilitating swift response and coordinated efforts to mitigate potential risks. 
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7.6.5.2 Medical Emergency Procedures 

At Taung Thaman resort, prioritize the urgent and compassionate response to medical 

emergencies. First aid stations, strategically located across the property, will be equipped with 

essential supplies and staffed by trained personnel capable of administering immediate assistance 

to those in need. Emergency contact information for local medical facilities and emergency 

services will be readily accessible to facilitate swift response and transportation of individuals 

requiring advanced medical care. Our staff members will undergo regular training in CPR, first 

aid, and emergency response protocols, ensuring their readiness to assess and address medical 

incidents effectively. We will prepare establishing clear communication channels to enable 

prompt notification of management and relevant authorities, facilitating coordinated response 

efforts and the provision of necessary support to individuals affected by medical emergencies. 

7.6.5.3 Natural Disasters 

At Taung Thaman resort, proactive preparedness and swift response measures are essential 

to address natural disasters such as earthquakes, floods and cyclone. Proposed earthquake 

response procedures will include "Drop, Cover, and Hold On" protocols followed by orderly 

evacuation to designated safe areas In the event of cyclones, evacuation routes will guide guests 

and staff to higher ground or predetermined safe zones, adhering to established warning systems. 

Similarly, preparations for hurricanes and tropical storms will involve shelter-in-place protocols 

and proactive measures to mitigate potential wind and flood damage. We will prepare timely 

dissemination of alerts to enable guests and staff to stay informed and take appropriate actions 

to safeguard themselves and the property. 

7.6.5.4 Evacuation Procedures 

Integral to our emergency response plan are clear and well-defined evacuation procedures. 

We propose assigning specific roles and responsibilities to staff members to assist with 

evacuation efforts, crowd control, and post-emergency accounting. Special considerations will 

be made for guests with disabilities or special needs, ensuring that they receive the necessary 

assistance and accommodations during evacuations. Regular drills and training sessions will 

familiarize staff with evacuation procedures and reinforce their roles in emergency response 

scenarios. 

7.6.6 Training and Drills  

7.6.6.1 Staff Training 

The project will prepare comprehensive training sessions for staff members to acquire CPR 

and first aid certification, ensuring readiness to address medical emergencies effectively. Staff 
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will undergo training on emergency response procedures, including evacuation protocols and 

communication strategies, to ensure swift and coordinated responses during emergencies. 

Tailored training sessions will be conducted for staff members based on their roles and 

responsibilities during emergencies, ensuring clarity and efficiency in their actions. 

7.6.6.2 Guest Awareness Programs 

Regular briefings and presentations will be organized for guests on emergency procedures 

and evacuation routes, enhancing guest preparedness and cooperation during emergencies. 

Informational materials will be provided in guest rooms and common areas regarding emergency 

protocols and contact information, empowering guests to take appropriate actions in emergency 

situations. 

7.6.6.3 Emergency Drills 

The project will implement a schedule for conducting emergency drills at varying times and 

scenarios to ensure staff readiness and procedural familiarity. Drills will be evaluated, and 

feedback sessions will be conducted to identify areas for improvement, fostering a culture of 

continuous improvement and preparedness. Mandatory participation of all staff members in 

emergency drills will be enforced to ensure familiarity with procedures and roles, enhancing 

overall emergency response effectiveness. 

7.6.6.4 Incident Simulation 

Realistic emergency scenarios will be created to simulate various disaster situations, 

enabling staff to practice response protocols in a controlled environment. Mock evacuations will 

be conducted to assess response times and the efficiency of evacuation procedures, allowing for 

refinement and optimization of evacuation routes and protocols. Emphasis will be placed on 

coordination and communication among different departments during simulated incidents, 

ensuring seamless collaboration and response during real emergencies. 

7.6.7 Resources and Equipment 

7.6.7.1 Fire Safety Equipment 

The project will prepare the comprehensive installation of fire safety equipment including 

fire extinguishers, smoke detectors, and sprinkler systems throughout the premises. Regular 

inspections and maintenance schedules will be implemented to ensure the functionality and 

reliability of these systems, adhering to regulatory standards and industry best practices. 
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7.6.7.2 Medical Supplies 

In preparation for medical emergencies, the project will prepare the strategic placement of 

first aid kits stocked with essential medical supplies in guest rooms, common areas, and staff 

quarters. Additionally, defibrillators and other life-saving equipment will be readily accessible, 

with staff trained in their proper use and maintenance to ensure swift and effective response to 

medical incidents. 

7.6.7.3 Communication Systems 

Effective communication is vital during emergencies. Therefore, the project plan to invest in 

reliable communication systems such as two-way radios, emergency phones, and public address 

systems. Backup power sources and redundant communication channels will be established to 

ensure operational continuity, facilitating swift and efficient communication among staff 

members and with emergency services. 

7.6.7.4 Evacuation Aids 

Clear signage indicating evacuation routes, assembly points, and emergency exits will be 

prominently displayed throughout the premises, aiding occupants during evacuations. Moreover, 

we will provide evacuation chairs and other mobility aids to assist guests with disabilities or 

mobility limitations, ensuring their safety and swift evacuation during emergencies. 

7.6.8 Review and Evaluation 

we will prioritize periodic review and evaluation of the Emergency Response Plan to ensure 

its effectiveness in addressing potential emergencies. We propose a structured approach to this 

review process, which will involve assessing the effectiveness of existing procedures and 

protocols in real-world scenarios. By analyzing past emergency events and response efforts, we 

aim to identify areas for improvement and refinement within our Emergency Response Plan. 

Moving forward, we will establish mechanisms for gathering feedback from staff members, 

guests, and external stakeholders regarding their experiences and observations during emergency 

situations. This feedback will be instrumental in identifying strengths and weaknesses in our 

response protocols and informing necessary adjustments to enhance overall effectiveness. 

Furthermore, we propose the implementation of regular tabletop exercises and simulation 

drills to test the responsiveness of our Emergency Response Plan under various scenarios. These 

exercises will provide valuable insights into potential gaps or deficiencies in our procedures, 

allowing us to address them proactively and improve our readiness for emergencies. 
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As part of our commitment to continuous improvement, we will update the Emergency 

Response Plan based on lessons learned from past incidents and changing circumstances. This 

iterative process will ensure that our protocols remain adaptive and responsive to evolving 

threats and challenges. 

7.6.9 Conclusion 

In conclusion, the Emergency Response Plan at Taung Thaman Resort, underscores our 

unwavering commitment to guest and staff safety. Through proactive planning, clear 

communication, and continuous improvement, we ensure a swift and effective response to 

emergencies. Our dedication to safety remains steadfast as we uphold the highest standards of 

preparedness and hospitality. Together, we strive to provide a secure and reassuring environment 

for all who visit Taung Thaman Resort. 

7.7 OCCUPATIONAL SAFETY AND HEALTH 

7.7.1 Introduction 

Occupational health and safety issues are associated with the construction of the project. 

Proponent and its construction contractor are obliged to implement all reasonable precautions to 

protect the health and safety of workers. This section provides guidance and examples of 

reasonable precautions to implement in managing principal risks to occupational health and 

safety. The focus is placed on the construction and decommissioning activities of the project. 

Proponent should hire contractors that have the technical capability to manage the 

occupational health and safety issues of employees, extending the application of the hazard 

management activities through formal procurement agreements. Preventive and protective 

measures should be introduced according to the following order of priority: 

1. Eliminating the hazard by removing the activity from the work process.  

2. Controlling the hazard at its source through use of engineering controls.  

3. Minimizing the hazard through design of safe work systems and administrative or 

institutional control measures. 

4. Providing appropriate personal protective equipment (PPE) in conjunction with 

training, use, and maintenance of the PPE. 
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7.7.2 Over-Exertion 

Over-exertion, and ergonomic injuries and illnesses, such as repetitive motion, over-exertion, 

and manual handling, are among the most common causes of injuries in construction and 

decommissioning sites. Recommendations for their prevention and control include: 

1. Training of workers in lifting and materials handling techniques in construction and 

decommissioning projects, including the placement of weight limits above which 

mechanical assists or two-person lifts are necessary 

2. Planning work site layout to minimize the need for manual transfer of heavy loads 

3. Selecting tools and designing work stations that reduce force requirements and 

holding times, and which promote improved postures, including, where applicable, 

user adjustable work stations 

4. Implementing administrative controls into work processes, such as job rotations and 

rest or stretch breaks 

7.7.3 Slips and Falls 

Slips and falls on the same elevation associated with poor housekeeping, such as excessive 

waste debris, loose construction materials, liquid spills, and uncontrolled use of electrical cords 

and ropes on the ground, are also among the most frequent cause of lost time accidents at 

construction and decommissioning sites. Recommended methods for the prevention of slips and 

falls from, or on, the same elevation include: 

1. Implementing good house-keeping practices, such as the sorting and placing loose 

construction materials or demolition debris in established areas away from foot paths 

2. Cleaning up excessive waste debris and liquid spills regularly 

3. Locating electrical cords and ropes in common areas and marked corridors 

4. Use of slip retardant footwear. 

7.7.4 Work in Heights 

Falls from elevation associated with working with ladders, scaffolding, and partially built or 

demolished structures are among the most common cause of fatal or permanent disabling injury 

at construction or decommissioning sites. If fall hazards exist, a fall protection plan should be in 

place which includes one or more of the following aspects, depending on the nature of the fall 

hazard: 

1. Training and use of temporary fall prevention devices, such as rails or other barriers 

able to support a weight of 200 pounds, when working at heights equal or greater 
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than two meters or at any height if the risk includes falling into operating machinery, 

into water or other liquid, into hazardous substances, or through an opening in a work 

surface. 

2. Training and use of personal fall arrest systems, such as full body harnesses and 

energy absorbing lanyards able to support 5000 pounds (also described in this section 

in Working at Heights above), as well as fall rescue procedures to deal with workers 

whose fall has been successfully arrested. The tie in point of the fall arresting system 

should also be able to support 5000 pounds 

3. Use of control zones and safety monitoring systems to warn workers of their 

proximity to fall hazard zones, as well as securing, marking, and labeling covers for 

openings in floors, roofs, or walking surfaces. 

7.7.5 Struck by objects 

Construction and demolition activities may pose significant hazards related to the potential 

fall of materials or tools, as well as ejection of solid particles from abrasive or other types of 

power tools which can result in injury to the head, eyes, and extremities. 

Techniques for the prevention and control of these hazards include: 

1. Using a designated and restricted waste drop or discharge zones, and/or a chute for 

safe movement of wastes from upper to lower levels 

2. Conducting sawing, cutting, grinding, sanding, chipping or chiseling with proper 

guards and anchoring as applicable 

3. Maintaining clear traffic ways to avoid driving of heavy equipment over loose scrap 

4. Use of temporary fall protection measures in scaffolds and out edges of elevated work 

surfaces, such as hand rails and toe boards to prevent materials from being dislodged 

5. Evacuating work areas during blasting operations, and using blast mats or other 

means of deflection to minimize fly rock or ejection of demolition debris if work is 

conducted in proximity to people or structures 

6. Wearing appropriate PPE, such as safety glasses with side shields, face shields, hard 

hats, and safety shoes. 

7.7.6 Moving Machinery 

Vehicle traffic and use of lifting equipment in the movement of machinery and materials on 

a construction site may pose temporary hazards, such as physical contact, spills, dust, emissions, 

and noise. Heavy equipment operators have limited fields of view close to their equipment and 

may not see pedestrians close to the vehicle. Center-articulated vehicles create a significant 
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impact or crush hazard zone on the outboard side of a turn while moving. Techniques for the 

prevention and control of these impacts include: 

1. Planning and segregating the location of vehicle traffic, machine operation, and 

walking areas, and controlling vehicle traffic through the use of one-way traffic 

routes, establishment of speed limits, and on-site trained flag-people wearing high-

visibility vests or outer clothing covering to direct traffic 

2. Ensuring the visibility of personnel through their use of high visibility vests when 

working in or walking through heavy equipment operating areas, and training of 

workers to verify eye contact with equipment operators before approaching the 

operating vehicle 

3. Ensuring moving equipment is outfitted with audible back-up alarms 

4. Using inspected and well-maintained lifting devices that are appropriate for the load, 

such as cranes, and securing loads when lifting them to higher job-site elevations. 

7.7.7 Dust 

1. Dust suppression techniques should be implemented, such as applying water or non-

toxic chemicals to minimize dust from vehicle movements 

2. PPE, such as dusk masks, should be used where dust levels are excessive 

7.7.8 Confined Spaces and Excavations 

Utility vaults, tanks, sewers, pipes, access shafts, ditches and trenches are considered a 

confined space when access or egress is limited. The occupational hazards associated with 

confined spaces and excavations in construction and decommissioning sites should be prevented 

according to the following recommendations: 

1. Controlling site-specific factors which may contribute to excavation slope instability 

including, for example, the use of excavation dewatering, side-walls support, and 

slope gradient adjustments that eliminate or minimize the risk of collapse, 

entrapment, or drowning 

2. Providing safe means of access and egress from excavations, such as graded slopes, 

graded access route, or stairs and ladders 

3. Avoiding the operation of combustion equipment for prolonged periods inside 

excavations areas where other workers are required to enter unless the area is 

actively ventilated 
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7.7.9 Other Site Hazards 

Construction and decommissioning sites may pose a risk of exposure to dust, chemicals, 

hazardous or flammable materials, and wastes in a combination of liquid, solid, or gaseous 

forms, which should be prevented through the implementation of project specific plans and other 

applicable management practices, including: 

1. Use of specially trained personnel to identify and remove waste materials from tanks, 

vessels, processing equipment or contaminated land as a first step in 

decommissioning activities to allow for safe excavation, construction, dismantling or 

demolition 

2. Use of specially trained personnel to identify and selectively remove potentially 

hazardous materials in building elements prior to dismantling or demolition  

3. Use of waste-specific PPE based on the results of an occupational health and safety 

assessment, including clothing/protective suits, gloves and eye protection 

7.7.10 Personal Protective Equipment (PPE) 

Personal Protective Equipment (PPE) provides additional protection to workers exposed to 

workplace hazards in conjunction with other facility controls and safety systems. 

PPE is considered to be a last resort that is above and beyond the other facility controls and 

provides the worker with an extra level of personal protection. Following table presents general 

examples of occupational hazards and types of PPE available for different purposes.  

Recommended measures for use of PPE in the workplace include: 

1. Active use of PPE if alternative technologies, work plans or procedures cannot 

eliminate, or sufficiently reduce, a hazard or exposure 

1. Identification and provision of appropriate PPE that offers adequate protection to the 

worker, co-workers, and occasional visitors, without incurring unnecessary 

inconvenience to the individual 

2. Proper maintenance of PPE, including cleaning when dirty and replacement when 

damaged or worn out.  

3. Proper use of PPE should be part of the recurrent training programs for employees. 

7.8 Grievance and Redress Mechanism 

As Taung Thaman Resort considers avenues for enhancing guest satisfaction and employee 

engagement, it is suggested that the project explores the implementation of a Grievance 

Mechanism. Such a mechanism can serve as a proactive measure to address concerns and 
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feedback from guests, employees, and stakeholders alike. By establishing accessible channels 

for expressing grievances, the project can foster an environment of transparency, accountability, 

and continuous improvement within the resort community. Suggestions include offering 

dedicated email addresses, hotline numbers, suggestion boxes, and in-person meetings to ensure 

grievances are heard and addressed promptly and with empathy. Embracing these suggestions 

can contribute to fostering trust, open communication, and mutual respect among all individuals 

interacting with the resort project. 

7.9 Establishment of Grievance Channels 

1. QR Code Grievance Systems :  

 Taung Thaman Resort will implement a QR code system for guests, employees, and 

stakeholders to submit grievances conveniently, with options available in both 

Burmese and English languages. 

 QR codes will be prominently displayed throughout the resort, including in guest 

rooms and common areas, allowing individuals to scan and access the grievance 

submission platform 

 A designated grievance officer or team will be responsible for monitoring and 

responding to grievances submitted through the QR code system promptly. 

 

2. Hotline Numbers: 

 Taung Thaman Resort will establish hotline numbers that individuals can call to 

report grievances or seek assistance. These hotline numbers will be staffed by trained 

personnel who will be available to receive grievances and provide necessary support 

or guidance. 

 Hotline numbers will be operational 24/7 to ensure accessibility and immediate 

response to urgent grievances or concerns.  
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3. Suggestion Boxes: 

 Suggestion boxes will be placed strategically in various locations throughout the 

resort, such as the lobby, restaurants, and recreational areas. Guests, employees, and 

stakeholders can submit written grievances or suggestions anonymously through 

these suggestion boxes. 

 Designated staff members will regularly check and collect submissions from the 

suggestion boxes and forward them to the grievance officer or team for review and 

resolution. 

4. In-Person Meetings: 

 Taung Thaman Resort will designate specific times and locations for in-person 

meetings with grievance officers or representatives. Guests, employees, and 

stakeholders who prefer face-to-face interaction or wish to discuss their grievances 

in person can schedule appointments or visit designated grievance offices. 

 Trained staff members will be available to facilitate these meetings, ensuring 

confidentiality and providing necessary support to individuals expressing grievances. 

7.9.1 Timely Response and Acknowledgment 

1. Acknowledgement of Grievances 

 Upon receipt of a grievance, Taung Thaman Resort will ensure prompt 

acknowledgment to the individual who submitted the grievance. This 

acknowledgment will express gratitude for the feedback or concern raised. 

 Acknowledgment will be communicated through the same channels through which 

the grievance was submitted, whether it's email, hotline, suggestion box, or in-person 

meeting. 

2. Provision of Estimated Timeline 
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 Following acknowledgment, Taung Thaman Resort will provide the individual with 

an estimated timeline for the resolution of their grievance. This timeline will reflect 

the complexity and urgency of the issue raised. 

 Clear communication of the estimated timeline will manage expectations and 

reassure the individual that their grievance is being addressed promptly and seriously. 

3. Regular Updates on Grievance Status 

 Throughout the resolution process, Taung Thaman Resort will provide regular 

updates to the individual on the status of their grievance. Updates will include 

progress made, challenges encountered, and any additional information required for 

resolution. 

 Communication channels such as email, phone calls, or in-person meetings will be 

utilized to provide updates, ensuring transparency and keeping the individual 

engaged in the resolution process. 

4. Sensitivity and Confidentiality 

 Taung Thaman Resort will handle grievances with sensitivity and confidentiality to 

protect the privacy and dignity of the individuals involved. All communication 

regarding the grievance will be conducted discreetly and with utmost respect for the 

individual's confidentiality. 

 Designated grievance officers will be trained to handle grievances with empathy and 

discretion, ensuring that sensitive information is handled appropriately and 

confidentially. 

7.9.2 Investigation and Resolution Process 

1. Thorough Investigation of Grievances 

 Upon receipt of a grievance, Taung Thaman Resort will initiate a thorough 

investigation process to gather relevant information and evidence regarding the 

nature and scope of the grievance. 

 Designated grievance officers or teams will be responsible for conducting the 

investigation, utilizing appropriate resources and protocols to ensure comprehensive 

understanding of the grievance 

7.  

2. Engagement of Relevant Parties 

 During the investigation process, Taung Thaman Resort will engage all relevant 

parties involved in the grievance, including the individual who submitted the 

grievance, witnesses, and any other stakeholders with pertinent information. 
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 Open communication and collaboration will be encouraged to facilitate a holistic 

understanding of the grievance and identify potential solutions. 

3. Fair and Impartial Resolution 

 Taung Thaman Resort is committed to achieving a fair and impartial resolution of 

grievances. The investigation process will be conducted with objectivity and 

integrity, ensuring that all perspectives are considered and evaluated. 

 Solutions will be explored collaboratively with the involved parties, aiming to reach 

mutually agreeable resolutions whenever possible. 

4. Communication of Finding and Recommendations 

 Following the investigation, Taung Thaman Resort will communicate the findings 

and recommendations to the individuals involved in the grievance. Clear and 

transparent communication will be provided regarding the outcomes of the 

investigation and any proposed actions or resolutions. 

 Individuals will be given the opportunity to provide feedback and input on the 

proposed resolutions, ensuring that their concerns are addressed comprehensively. 

7.9.3 Communication and Feedback 

1. Open and Transparent Communication Channels 

 Taung Thaman Resort will establish open and transparent communication channels 

to facilitate ongoing dialogue with individuals involved in the grievance process. 

These channels may include email, phone calls, in-person meetings, and online 

portals. 

 Individuals will be encouraged to communicate their concerns, provide feedback, and 

seek clarification throughout the grievance resolution process. 
2. Regular Updates on Grievance Progress 

 Throughout the resolution process, Taung Thaman Resort will provide regular 

updates to individuals involved in the grievance, informing them of progress made, 

challenges encountered, and any changes to the resolution plan. 

 Updates will be provided in a timely manner and through the preferred 

communication channels of the individuals involved, ensuring transparency and 

accountability. 
3. Opportunities for Feedback and Input 

 Taung Thaman Resort will actively solicit feedback and input from individuals 

involved in the grievance process, seeking their perspectives on the effectiveness of 

the resolution efforts and any areas for improvement. 
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 Feedback mechanisms may include surveys, feedback forms, or structured 

interviews, allowing individuals to express their opinions and contribute to the 

enhancement of the Grievance Mechanism. 
4. Responsive and Supportive Communication 

 Designated grievance officers and staff members will maintain responsive and 

supportive communication with individuals involved in the grievance process, 

addressing their concerns and inquiries with empathy and professionalism. 

 Timely responses to inquiries and requests for clarification will be prioritized to 

ensure individuals feel heard and valued throughout the resolution process. 

7.9.4 Accountability and Follow-up 

1. Documentation of Grievances and Actions Taken 

 Taung Thaman Resort will maintain comprehensive documentation of all grievances 

received and the actions taken to address them. This documentation will include 

details of the grievance, investigation findings, resolutions proposed, and any follow-

up actions required. 

 Documentation will be stored securely and accessible to authorized personnel 

involved in the grievance resolution process. 

2. Regular Review and Evaluation of Grievance Process 

 Taung Thaman Resort will conduct regular reviews and evaluations of the Grievance 

Mechanism to assess its effectiveness and identify areas for improvement. These 

reviews will include analysis of trends, feedback from stakeholders, and outcomes of 

grievance resolutions. 

 Findings from the reviews will be used to inform updates and enhancements to the 

Grievance Mechanism, ensuring its continued alignment with the needs and 

expectations of the resort community. 

3. Implementation of Corrective Actions and Preventive Measures 

 Based on the findings of the review process, Taung Thaman Resort will implement 

corrective actions and preventive measures to address any identified deficiencies or 

areas for improvement within the Grievance Mechanism. 

 Corrective actions may include updates to policies and procedures, additional 

training for staff members, or improvements to communication channels and 

feedback mechanisms. 
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4. Ongoing Monitoring and Follow-up 

 Taung Thaman Resort will establish mechanisms for ongoing monitoring and follow-

up to ensure that resolutions to grievances are implemented effectively and outcomes 

are monitored over time. 

 Designated grievance officers will be responsible for tracking the progress of 

resolutions and conducting follow-up with individuals involved to ensure their 

satisfaction with the outcome. 

7.9.5 Conclusion 

In conclusion, the Grievance Mechanism at Taung Thaman Resort stands as a testament to 

our commitment to transparent communication and accountability. By providing accessible 

channels for expressing grievances, implementing timely responses, and fostering open 

dialogue, we empower individuals to voice concerns and contribute to our continuous 

improvement. 

Through regular review and accountability measures, we ensure the effectiveness and 

responsiveness of our Grievance Mechanism. The Taung Thaman Thitsar Co., Ltd. recognize 

grievances as opportunities for learning and growth, reaffirming our dedication to creating a 

resort environment where every voice is valued and respected. 
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8 PUBLIC CONSULTATION AND INFORMATION 

DISCLOSURE 

8.1 Objectives 

In order to acquire public opinion on the implementation of TTMTS project, public 

consultation works were done firstly disclosing related project information in local community. 

Public consultation and information disclosure works for TTMTS project were carried out with 

the following objectives:  

(a) To disseminate the project information, benefits and disadvantages of the project to 

general public so that they could understand the trade-offs; 

(b) To be able to gain meaningful contribution of informed public; and 

(c) To achieve greater trust of general public with the project proponent by disseminating 

relevant information. 

8.2 Methodology and Approach 

8.2.1 Public Consultation 

(a) Personal Interview 

 Personal interviews with local authorities from the four villages within 5 km of project 

area were exercised to collect their opinion and suggestions. Then, interested persons from local 

community were consulted firstly disseminating project information to them and then acquiring 

their comments and suggestions. 

(b) Open Discussion 

 An agenda was provided for open discussion with local people and representatives from 

ESIA team and project proponent in both public meetings which were collectively held for 

TTMTS project at basic education primary school on Ywar Thit. Results from the open 

discussion sessions of the two public meetings are shown in later section. 

8.2.2 Information Disclosure 

(a) Presentation 

 Representatives from project proponent and ESIA teams gave presentations about their 

respective scope of works before general public in both public meetings.  
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(b) Translated Executive Summary 

 After the draft ESIA report was compiled, executive summary of the report was translated 

into Myanmar and the translated documents were delivered to local people and local authorities 

for their review and comments.   

8.3 Public Consultation 

First public meeting for releasing project information to general public requesting their 

comments and suggestions on the project was carried out on May 23th, 2015 at Ywar Thit, 

Amarapura Township. There were about 88 people from local community, employees from the 

project, representatives from the project and representative from OSHE Services attended the 

public meeting and participated in open discussion.   

Table 8. 1 Photos record of First Public Meeting 

  

 Second public meeting for releasing ESIA study results to general public requesting their 

comments and suggestions was carried out on September 20th, 2015 at the same venue. There 

were about 173 people from local community employees from the project, representatives from 

the project and representative from OSHE Services attended the public meeting and participated 

in open discussion. 

Table 8. 2 Photos record of Second Public Meeting 
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The third public meeting, convened at Taung Thanman Boe Boe Gyi Nat Naa on June 26, 

2018, commenced at 13:00 with a primary focus on unveiling environmental findings and 

addressing public concerns pertaining to the project. Approximately 120 attendees, 

predominantly comprising residents from the vicinity of the project area, notably from Taung 

Thaman Village, Ywar Thit Village, Nwar Not Taw Su Village, and Tae Nan Thar Village, 

actively participated in the discussions. This gathering exemplified a concerted effort to foster 

transparency and community engagement, enabling stakeholders to gain insights into the 

environmental aspects of the project and voice their concerns constructively. 

Table 8. 3 Photos record of third Public Meeting 

  

8.4 Results from Public Consultation 

In the meeting, the local community expressed concerns about the project's impact on village 

roads and requested maintenance and safety measures. They also highlighted the need for 

systematic garbage management and community development initiatives.  

Project representatives assured the community of their commitment to addressing these 

concerns, including upgrading village roads, coordinating with local authorities for waste 

management, and implementing measures for road safety and dust control. Additionally, the 

project pledged to actively participate in local community development programs, demonstrating 

a collaborative approach to addressing environmental and social challenges.  The detailed 

discussions of the local people and representative from the project in the meeting could be 

summarized as follows. 

1. Asked how the company will take the responsibility for the destruction of village 

road by the heavy machinery from the project 

2. Requested to carry out maintenance work for the village road between Nwar-noe Taw 

Su and Taung Thaman villages 

3. Requested to help the local community for a systematic garbage management system 
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4. Requested to practice road safety works 

5. Requested to prevent dust and particulate emission from vehicles 

6. Suggested to consider not to degrade the local village roads 

7. Asked how the project will provide aid for the development of the local community 

Representative from the project discussed as follows; 

1. Destruction of village roads could occur by the over loaded vehicles  

2. The company will upgrade the village roads 

3. Local communities will be consulted for every such upgrade work 

4. Proponent will coordinate with MCDC for the systematic solid waste management 

of local community 

5. The project will also carry out a systematic solid waste management program 

6. Supervision of road safety such as speed limitation will be practice 

7. The project will participate in the works for the development of local community 

such as electricity and road infrastructure 

8. Measure for the control of dust and particulate emission will be studied and 

implemented 

9. A special team will be organized to carry out the local community development 

programs. 

8.5 Information Discolsure 

After receiving approval from MONREC, the environmental report will be made publicly 

accessible. Those who wish to voice concerns or offer suggestions regarding the project, as well 

as individuals seeking to review and analyze the report, can utilize the provided QR system. 

Additionally, the project office will retain a copy of the EIA report for those interested in reading 

and studying it, and copies will also be available at the ward administration office. Furthermore, 

any data resulting from the monitoring process will be organized and presented in a similarly 

accessible format. Utilize this QR Code to access the report at anyone convenience. 
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9 CORPORATE SOCIAL RESPONSIBILITY PROGRAMME 

The project is committed to establishing responsible business practices and initiating social 

benefit activities from its outset. It is driven by the objective of advancing local development 

endeavors. To this end, we have implemented measures aimed at enhancing local infrastructure, 

including providing educational courses designed to improve the skills and knowledge of project 

personnel and local young people. 

Moreover, the project recognizes the significance of preserving the rich traditional culture of 

the region. In order to uphold these cherished customs, seasonal festivals are meticulously 

organized, serving as vibrant celebrations of local heritage and customs. The following outlines 

the CSR processes and records implemented by the company. 

Table 9. 1 List of CSR Activities 

No. Social Responsibility Activities Cost (Kyats) 

1. Yadanarbon University Road and the road to Taung Thaman 

Village New Village: 2700’ x 18’ asphalt road. 
83,275,308/ 

2. The road linking U Bein Bridge's peak to Taung Thaman's new 

village: 1120' x 18' asphalt road. 
37,323,327/ 

3. The road linking Taung Thaman Lake Ring Road and Yadanarbon 

University Road (East of Kyauk Taw Gyi Pagoda): 1300' x 18' 

asphalt road. 

37,328,685/ 

4. The road between the east of Shwe Mok thao Pagoda and Taung 

Thaman's new village: 1895' x 18' asphalt. 
65,608,342/ 

5. Paving the road from Yadanarbon University to the eastern tip of 

U Pein Bridge: 3656' x 20' asphalt road. 
80,416,000/ 

6. Renovation and construction of the Ta Nang Tha village football 

stadium including goal posts.: Area: 223' × 220' Iron filter fence, 

Soil grass planting, 2'' dug well. 

15,000,000 

7. Repair and construction of Taung Thaman Boe Boe Gyi Nat Nang 

aligned with Myanmar culture, wooden and brick one-story 

building.: 22' x 36'  

3,400,000/ 

8. English Speaking Course No. (1) for 24 trainees: Training Period: 

August 14, 2017, to November 14, 2017 (3 months). Training 

Venue: Taung Thaman Thitsar Company Limited office training 

hall. 
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9. Computer Basic Course No. (1)  for 16 trainees: Training Period: 

August 14, 2017, to November 30, 2017 (3 and a half months). 

Training Venue: Taung Thaman Thitsar Company Limited office 

training hall. 

- 

10. English Speaking Course No. (2) for 81 trainees: Training Period: 

December 19, 2017, to March 19, 2018 (3 months). Training 

Venue: Taung Thaman Thitsar Company Limited office training 

hall. 

- 

11. Computer Basic Course No. (2) for 24 trainees: Training Period: 

August 14, 2017, to November 30, 2017 (3 and a half months). 

Taung Thaman Thitsar Company Limited office training hall. 

- 
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Figure 9. 1 CSR Work Highlights in Photographs 

As part of ongoing commitment, Taung Thaman Thitsar Co., Ltd. pledges to uphold and 

expand upon our existing social benefit initiatives. Furthermore, upon the project reaching full 

operational capacity, an annual allocation equivalent to 2 percent of the project's profits will be 

dedicated to Corporate Social Responsibility (CSR) endeavors. This allocation will be 

distributed proportionately across regional infrastructure development, education, healthcare, 

and the preservation and promotion of traditional culture. Priority will be given to areas deemed 

most critical, considering both location and temporal relevance. 

Moreover, we are committed to fostering local talent and empowering youth within the 

communities we operate in. Employment opportunities will be primarily extended to local youth, 

supplemented by comprehensive professional training programs to enhance their skills and 

prospects. 
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10 Conclusion 

The proposed project, envisioned as a hotel and resort establishment, holds promising 

potential to emerge as a recreational hub for the local community while simultaneously 

showcasing the region's rich cultural heritage, including attractions such as the renowned U Pein 

Bridge and the vibrant history of Mandalay. By fostering the development of local businesses 

and creating employment opportunities, particularly for the younger demographic, the project 

stands to invigorate both the local economy and transportation infrastructure. 

Throughout the construction phase, various environmental factors such as air pollution, 

noise, vibration, water quality, and biodiversity preservation demand careful consideration, with 

medium to high levels of impact anticipated. However, diligent implementation of mitigation 

measures outlined in the report can effectively manage these challenges. Similarly, during the 

operational phase, factors such as noise, solid waste generation, energy consumption, and traffic 

present notable considerations, which can be mitigated through comprehensive environmental 

management strategies. 

Recognizing the inherent balance between positive and negative impacts, the report 

underscores the importance of proactive mitigation measures to address potential adverse effects 

while maximizing the project's long-term benefits. By integrating robust environmental 

management and monitoring protocols, the project can sustainably coexist with the region's 

cultural heritage, ensuring harmonious development for years to come. 

In essence, through diligent adherence to mitigation measures and a steadfast 
commitment to environmental stewardship, the proposed project has the potential to seamlessly 
integrate with the traditional culture of the region, fostering sustainable development and 
preserving the natural beauty of Mandalay for future generations 
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မိလ္လ ာနှင့် ေရဆုိးစွန ့ထု်တ်မ�

အေဆာက်အဦ အသီးသီးမှစွန ့ထု်တ်ေသာ ေရချ ိုးခနး်မှေရနှင့် မိလ့္လ ာများကုိ ေရဆုိး�ပနမ်ျားြဖင့်  သွယ်ယူ၍ 

ဂျပနန်ည်းပညာ Johkasou Treatment Plant ၌ BOD 20 mg/L နှင့် COD 50 mg/L အထိ သန ့စ်င်သွားမည် 

ြဖစ်�ပီး  သန ့စ်င်�ပီးေရ�ကည်များကုိ စွန ့ထု်တ်စုေဆာင်း၍ သစ်ပင်ပနး်ပင်များ ေရေလာင်းြခင်းလပ်ုငနး်များနှင့် 

မီးသတ်လပ်ုငနး်များ၌ ြပနလ်ည်အသုံးြပုသွားမည် ြဖစ်ပါသည်။

10



Johkasou Treatment 
Plant

11
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တတောင်သမန်သစ္စောကုမပဏီတွင် ရ ှိတသော သစ္်ပင်/ပန််းပင် 

အမ ှိ ်းအစ္ော်းမ ော်း 

စ္ဥ ် အမ ှိ ်းအမည်  အတရအတွက်  တရတွက်ပ ု 

၁ စက္ကူပန ်း                    226,700  ပင  

၂ ရွက္ လှ                          610  ပင  

၃ ကက္ ြံ့စာ                   123,000  ပင  

၄ ဇလပ ဖ ူ                          200  ပင  

၅ မက္ ဆီက္ ို                          100  ပင  

၆ ထ ိုင ဝမ  ဗန ဒါ                     10,000  ပင  

၇ ယ ို်းဒယာ်း လက္ ပ                             50  ပင  

၈ ဘ ိုဆ ိုင ်းပင                             15  ပင  

၉ က္ ူဘာပင                             20  ပင  

၁၀ ဂမိုန ်း ပန ်းအ ို်း                            40  အ ို်း 

၁၁ ကက္က္ တူ ရရ်ွးငှက္ ရပ ာ                              8  ပင  

၁၂ ရငွေရရာင  မင ်းပန ်း                            10  ပင  

၁၃ ဝါ်း ပင                               9  ပင  

၁၄ စွေန ပလွေန                             14  ပင  

၁၅ ပွေန ်းညပှ  ပင                           800  ပင  

၁၆ စ န ပန ်းပင                        7,000  ပင  

၁၇ အိုန ်းပင                               5  ပင  

၁၈ ရတာထန ်းပင                           500  ပင  

၁၉ ရ ို်းရ ို်းထန ်းပင                             74  ပင  

၂၀ မယ ဇယ ပင                           300  ပင  

၂၁ ရညာင ဝ ိုင ်းပင                        4,000  ပင  
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920256 Taung Than Man Thitsar EPAS
Locations

Record Count: 1445 Report Average: 1 Hour

Start Date: 9/19/2022 at 18:16:01 End Date: 9/20/2022 at 18:20:01
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9.2

2.90186

0
.22

.043321

0
11

4.90311

2
79

12.3896

2
43

6.79238

1
72

68.3128

53
66

25.0519

0
32

26.6768

25
348

129.524

57

Mon, Sep 19, 2022
Daily

1
1

1
0
0

0
13.3

13.2691

12.8
7.9

3.31860

0
.22

.003284

0
2
2

2
79

19.0116

2
43

9.06104

1
68

63.4186

53
59

19.7383

0
32

28.375

27
348

124.941

57

18:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3
13.26

12.8
.5

.058333

0
.21

.008333

0
2
2

2
69

22.7166

2
39

8.45

1
62

58.0333

53
58

25.6666

0
32

30.0333

29
348

70.8333

57

19:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.265

12.8
7.1

3.12

0
.22

.005166

0
2
2

2
79

36.5166

14
43

18.9

5
66

63.7666

62
59

27.5333

11
29

28.75

28
162

107.016

62

20:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

12.8
6.4

3.59666

1.3
0
0

0
2
2

2
46

22.0333

5
22

11.0666

1
64

63.2666

62
22

16.15

11
29

28.3833

28
171

136.333

110

21:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
5.3

3.44333

1.4
0
0

0
2
2

2
14

9.48333

6
9

5.06666

1
65
63

62
20

16.4833

13
28
28

28
176

143.85

111

22:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.265

12.8
6.3

4.71666

3
.01

.0005

0
2
2

2
17

10.7833

5
7

3.48333

1
68

66.4833

65
20

16.1333

14
28

27.7166

27
184

149.883

123

23:16:01
1

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.2954

13.1
7.9

5.57954

3.5
.02

.006590

0
2
2

2
14

10.1818

6
11

6.79545

2
67

66.8863

66
19

15.2727

13
27
27

27
180

147.840

103



920256 Taung Than Man Thitsar EPAS
Locations

Record Count: 1445 Report Average: 1 Hour

Start Date: 9/19/2022 at 18:16:01 End Date: 9/20/2022 at 18:20:01

PMA
ug/m3

Min
Max
Ave

79
12.3896

2

CO
ppm

.22
.043321

0

NO2
ppb

11
4.90311

2

O3
ppb

12
4.04152

1

RH  %

72
68.3128

53

SO2
ppb

66
25.0519

0

TmpC
Deg. C

32
26.6768

25

WDir
Deg.

348
129.524

57

WSpM
kph

9.2
2.90186

0

Pwr  V

13.3
13.2750

12.8
0
0

0

PMB
ug/m3

43
6.79238

1

Comments

Tue, Sep 20, 2022
Daily

12
4.99182

1
0
0

0
13.3

13.2769

12.8
9.2

2.77166

0
.22

.055831

0
11

5.81017

2
37

10.3206

2
36

6.08356

1
72

69.8419

57
66

26.7120

0
31

26.1462

25
190

130.956

78

0:00:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3

13.2062

13
7.4

6.35

5.5
.01

.00625

0
2
2

2
13
8

2
8

5.125

1
67
67

67
17

13.5625

12
27
27

27
170

146.687

88

0:16:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3

13.2716

13
9.2

6.56833

4.5
.04

.023333

.01
2
2

2
6

3.13333

2
6

1.63333

1
68

67.4666

67
16

12.3

0
27
27

27
180

149.25

118

1:16:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3

13.2966

13.1
8.6

6.10833

3.8
.05

.0335

.01
3

2.06666

2
13

5.71666

2
9

3.28333

1
71

69.75

68
15

12.0666

0
27

26.4

26
181

143.95

122

2:16:01
1

9/20/22
Ave Period

4
2.25

1
0
0

0
13.3

13.275

13
6.8

5.10833

2.9
.06

.043

.01
6

4.03333

2
9

6.05

2
7

2.85

1
71

70.6166

70
48

14.8

2
26
26

26
166

135.95

95

3:16:01
1

9/20/22
Ave Period

7
4.7

2
0
0

0
13.3

13.2716

12.8
6.9

4.75666

3
.07

.052166

.01
8

5.83333

4
16
9.7

3
9

4.46666

1
72

71.5666

71
43

24.7166

0
26
26

26
156

124.266

90

4:16:01
1

9/20/22
Ave Period

8
5.56666

4
0
0

0
13.3

13.2716

12.8
6.2

3.99166

1.6
.07

.0425

.01
9

6.95

5
15
10

5
10
4.4

1
72

71.9833

71
45

31.9833

0
26
26

26
165

135.283

104

5:16:01
1

9/20/22
Ave Period

9
5.8

4
0
0

0
13.3

13.275

13
4.4

3.00666

1.1
.07

.046333

.01
8

7.18333

6
37

20.9666

8
36

15.55

3
72

71.15

71
40

27.1333

0
26

25.9833

25
172

138.266

102



920256 Taung Than Man Thitsar EPAS
Locations

Record Count: 1445 Report Average: 1 Hour

Start Date: 9/19/2022 at 18:16:01 End Date: 9/20/2022 at 18:20:01

PMA
ug/m3

Min
Max
Ave

79
12.3896

2

CO
ppm

.22
.043321

0

NO2
ppb

11
4.90311

2

O3
ppb

12
4.04152

1

RH  %

72
68.3128

53

SO2
ppb

66
25.0519

0

TmpC
Deg. C

32
26.6768

25

WDir
Deg.

348
129.524

57

WSpM
kph

9.2
2.90186

0

Pwr  V

13.3
13.2750

12.8
0
0

0

PMB
ug/m3

43
6.79238

1

Comments

6:16:01
1

9/20/22
Ave Period

12
8.81666

5
0
0

0
13.3

13.275

13
3.2

1.80333

.6
.16

.0995

.02
11
8.8

7
27

14.3333

10
17

8.26666

1
72

71.7333

71
49

39.2

21
26

25.3166

25
190

120.166

81

7:16:01
1

9/20/22
Ave Period

10
5.56666

1
0
0

0
13.3

13.275

13
4.5

2.27166

.2
.22

.0675

0
10

7.03333

4
19

8.25

2
14

2.88333

1
72

71.4833

70
66

40.3166

14
26
26

26
171

123.15

78

8:16:01
1

9/20/22
Ave Period

6
2.43333

1
0
0

0
13.3

13.2683

12.8
6.4

2.50666

0
.11

.0295

0
7

4.13333

2
28

7.96666

2
18

5.65

1
70

68.2666

65
17

13.2833

10
28

26.5833

26
147

119.783

91

9:16:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3

13.2716

12.8
6.8
.88

0
0
0

0
2
2

2
7

2.56666

2
3

1.18333

1
67

65.6666

64
18

14.2333

11
28

27.2

27
172

141.033

109

10:16:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3
13.3

13.3
0
0

0
.01

.0005

0
2
2

2
16

6.81666

2
8

1.9

1
66

64.2

62
21

16.1166

11
29

28.1833

27
176

140.466

102

11:16:01
1

9/20/22
Ave Period

7
3.13333

1
0
0

0
13.3

13.275

13
3.3

.873333

0
.08

.022833

0
8

4.01666

2
16

6.15

2
14

4.01666

1
71

64.6

57
38

22.5

0
31

27.7333

25
167

137.166

103

12:16:01
1

9/20/22
Ave Period

11
8.38333

5
0
0

0
13.3

13.275

13
3.3

1.82166

.6
.16

.0945

.02
11

8.48333

6
27

13.8333

9
17

8.33333

4
72

71.6333

71
49

36.8

0
26

25.3833

25
190

123.033

81

13:16:01
1

9/20/22
Ave Period

11
7.4

5
0
0

0
13.3
13.3

13.3
3.3

1.81833

.6
.16

.092166

.03
10

7.73333

6
27

15.3166

9
17

10.9833

5
72

71.4166

71
45

33.95

0
26

25.25

25
163

123.8

81



920256 Taung Than Man Thitsar EPAS
Locations

Record Count: 1445 Report Average: 1 Hour

Start Date: 9/19/2022 at 18:16:01 End Date: 9/20/2022 at 18:20:01

PMA
ug/m3

Min
Max
Ave

79
12.3896

2

CO
ppm

.22
.043321

0

NO2
ppb

11
4.90311

2

O3
ppb

12
4.04152

1

RH  %

72
68.3128

53

SO2
ppb

66
25.0519

0

TmpC
Deg. C

32
26.6768

25

WDir
Deg.

348
129.524

57

WSpM
kph

9.2
2.90186

0

Pwr  V

13.3
13.2750

12.8
0
0

0

PMB
ug/m3

43
6.79238

1

Comments

14:16:01
1

9/20/22
Ave Period

10
7.33333

5
0
0

0
13.3

13.275

13
3.3

2.04333

1.1
.14

.080333

.02
11

7.61666

6
27

13.0833

9
17

8.51666

4
72

71.3333

71
45

32.35

0
26

25.4666

25
190

131.483

91

15:16:01
1

9/20/22
Ave Period

12
8.5

5
0
0

0
13.3

13.275

13
3.3

1.82166

.6
.16

.096333

.02
11

8.58333

7
27

14.15

9
17

8.53333

3
72

71.65

71
49

37.8333

2
26

25.3166

25
190

121.683

81

16:16:01
1

9/20/22
Ave Period

11
8.18333

5
0
0

0
13.3

13.275

13
3.3

1.83333

.6
.16

.095833

.02
11
8.3

6
27

14.05

9
17

8.86666

4
72

71.5833

71
45

36.1666

0
26

25.3

25
190

123.783

81

17:16:01
1

9/20/22
Ave Period

11
8.43333

5
0
0

0
13.3

13.275

13
3.2

1.76333

.6
.16

.0975

.02
11

8.48333

6
27

14.1833

9
17

8.75

4
72

71.6333

71
49

37.2

0
26

25.3

25
190

122.266

81

18:16:01
1

9/20/22
Ave Period

12
10

9
0
0

0
13.3
13.3

13.3
2.6

2.28

2.1
.08

.066

.06
10
10

10
13

11.8

10
3

2.4

1
72
72

72
47

43.2

40
26
26

26
127

109.8

89



920256 Taung Than Man Thitsar EPAS
Locations

Record Count: 1445 Report Average: 24 Hour

Start Date: 9/19/2022 at 18:16:01 End Date: 9/20/2022 at 18:20:01

PMA
ug/m3

Min
Max
Ave

79
12.3896

2

CO
ppm

.22
.043321

0

NO2
ppb

11
4.90311

2

O3
ppb

12
4.04152

1

RH  %

72
68.3128

53

SO2
ppb

66
25.0519

0

TmpC
Deg. C

32
26.6768

25

WDir
Deg.

348
129.524

57

WSpM
kph

9.2
2.90186

0

Pwr  V

13.3
13.2750

12.8
0
0

0

PMB
ug/m3

43
6.79238

1

Comments

920256
EPAS

12
4.04152

1
0
0

0
13.3

13.2750

12.8
9.2

2.90186

0
.22

.043321

0
11

4.90311

2
79

12.3896

2
43

6.79238

1
72

68.3128

53
66

25.0519

0
32

26.6768

25
348

129.524

57

Mon, Sep 19, 2022
Daily

1
1

1
0
0

0
13.3

13.2691

12.8
7.9

3.31860

0
.22

.003284

0
2
2

2
79

19.0116

2
43

9.06104

1
68

63.4186

53
59

19.7383

0
32

28.375

27
348

124.941

57

18:16:01
24

9/19/22
Ave Period

1
1

1
0
0

0
13.3

13.2691

12.8
7.9

3.31860

0
.22

.003284

0
2
2

2
79

19.0116

2
43

9.06104

1
68

63.4186

53
59

19.7383

0
32

28.375

27
348

124.941

57

Tue, Sep 20, 2022
Daily

12
4.99182

1
0
0

0
13.3

13.2769

12.8
9.2

2.77166

0
.22

.055831

0
11

5.81017

2
37

10.3206

2
36

6.08356

1
72

69.8419

57
66

26.7120

0
31

26.1462

25
190

130.956

78

0:00:01
24

9/20/22
Ave Period

12
4.96897

1
0
0

0
13.3

13.2768

12.8
9.2

2.77390

0
.22

.055784

0
11

5.79105

2
37

10.3138

2
36

6.10036

1
72

69.8321

57
66

26.6368

0
31

26.1468

25
190

131.052

78

18:16:01
24

9/20/22
Ave Period

12
10

9
0
0

0
13.3
13.3

13.3
2.6

2.28

2.1
.08

.066

.06
10
10

10
13

11.8

10
3

2.4

1
72
72

72
47

43.2

40
26
26

26
127

109.8

89



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

Carbon Monoxide

ppm

Range: 0 to 15 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

0 .043321 .22

Nitrogen Dioxide

ppb

Range: 0 to 10000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

2 4.90311 11

Page 1



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

Ozone

ppb

Range: 0 to 500 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

1 4.04152 12

PM Sensor A

ug/m3

Range: 0 to 20000 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

2 12.3896 79

Page 2



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

PM Sensor B

ug/m3

Range: 0 to 20000 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

1 6.79238 43

Relative Humidity

%

Range: 0 to 100 %

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

53 68.3128 72

Page 3



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

Sulfur Dioxide

ppb

Range: 0 to 10000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

0 25.0519 66

Temperature

Deg. C

Range: -20 to 60 Deg. C

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

25 26.6768 32

Page 4



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

Wind Direction

Deg.

Range: 0 to 359 Deg.

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

57 129.524 348

Wind Speed

kph

Range: 0 to 160 kph

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

0 2.90186 9.2

Page 5



920256

Start: 9/19/2022 6:16:01 PM End: 9/20/2022 6:20:01 PM
Collected by:EPAS

Logger ID Record Count 1445

Supply Voltage

V

Range: 10 to 16 V

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1445

12.8 13.2750 13.3

Page 6



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1455 Report Average: 1 Hour

Start Date: 9/20/2022 at 19:01:01 End Date: 9/21/2022 at 19:15:01

PMA
ug/m3

Min
Max
Ave

34
11.4824

2

CO
ppm

.09
.008219

0

NO2
ppb

22
3.95601

2

O3
ppb

27
3.51408

1

RH  %

79
66

46

SO2
ppb

42
24.3615

0

TmpC
Deg. C

34
28.5910

25

WDir
Deg.

319
202.747

86

WSpM
kph

13.8
3.70680

0

Pwr  V

13.3
12.8850

9.3
0
0

0

PMB
ug/m3

44
8.94226

1

Comments

920256
EPAS

27
3.51408

1
0
0

0
13.3

12.8850

9.3
13.8

3.70680

0
.09

.008219

0
22

3.95601

2
34

11.4824

2
44

8.94226

1
79
66

46
42

24.3615

0
34

28.5910

25
319

202.747

86

Tue, Sep 20, 2022
Daily

1
1

1
0
0

0
13.3

11.3973

9.3
13.8

7.91571

3.5
.01

.000401

0
2
2

2
15

4.29431

2
11

2.12374

1
68

53.6488

46
42

29.7357

13
34

31.2341

27
238

169.344

109

19:01:01
1

9/20/22
Ave Period

1
1

1
0
0

0
11.8

11.6916

11.5
13.8
9.89

5.9
0
0

0
2
2

2
4

2.1

2
3

1.11666

1
55

51.1166

49
30

26.6166

20
33

31.95

30
224

182.55

135

20:01:01
1

9/20/22
Ave Period

1
1

1
0
0

0
11.8

11.5816

11.3
12.1

8.725

4.1
0
0

0
2
2

2
7

2.36666

2
2

1.01666

1
53

50.2666

48
36

31.7166

28
33

32.2333

31
238

190.716

150

21:01:01
1

9/20/22
Ave Period

1
1

1
0
0

0
11.6

11.2283

9.3
10.9

7.64833

4.6
0
0

0
2
2

2
13

5.28333

2
11

2.73333

1
52

50.5166

49
42

36.8

27
33

32.0666

31
199

161.2

113

22:01:01
1

9/20/22
Ave Period

1
1

1
0
0

0
9.6

9.315

9.3
11.4

8.14166

4.6
0
0

0
2
2

2
6

2.1

2
2

1.11666

1
52

49.7666

46
42

36.9333

32
34

32.5

32
212

162.983

109

23:01:01
1

9/20/22
Ave Period

1
1

1
0
0

0
13.3
13.2

9.3
9.3

5.12711

3.5
.01

.002033

0
2
2

2
15

9.71186

2
10

4.67796

1
68

66.7966

50
42

16.3898

13
32

27.3559

27
171

148.932

123

Wed, Sep 21,
Daily

27
4.16435

1
0
0

0
13.3

13.2698

12.8
10.2

2.61816

0
.09

.010242

0
22

4.46193

2
34

13.3416

2
44

10.7058

1
79

69.1946

65
42

22.9714

0
29

27.9074

25
319

211.386

86



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1455 Report Average: 1 Hour

Start Date: 9/20/2022 at 19:01:01 End Date: 9/21/2022 at 19:15:01

PMA
ug/m3

Min
Max
Ave

34
11.4824

2

CO
ppm

.09
.008219

0

NO2
ppb

22
3.95601

2

O3
ppb

27
3.51408

1

RH  %

79
66

46

SO2
ppb

42
24.3615

0

TmpC
Deg. C

34
28.5910

25

WDir
Deg.

319
202.747

86

WSpM
kph

13.8
3.70680

0

Pwr  V

13.3
12.8850

9.3
0
0

0

PMB
ug/m3

44
8.94226

1

Comments

0:00:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3
13.3

13.3
6.3
6.3

6.3
.01
.01

.01
2
2

2
11
11

11
10
10

10
67
67

67
15
15

15
27
27

27
149
149

149

0:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

12.8
7.9

5.11666

3.5
.01

.002333

0
2
2

2
15

9.88333

5
10
4.9

2
68

67.0833

67
20

15.8833

13
28

27.2666

27
171

148.733

123

1:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
7.5

.125

0
.01

.000166

0
2
2

2
34

18.2333

6
18

6.21666

1
70

68.6833

67
26

20.8833

13
29

28.3333

27
319

289.183

145

2:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
0
0

0
0
0

0
2
2

2
34

17.8666

6
18

6.13333

1
70

68.7333

67
26

20.9833

16
29

28.35

28
315

291.616

265

3:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
0
0

0
0
0

0
2
2

2
34

17.7833

6
18

6.46666

1
70

68.7166

67
26

20.9833

16
29

28.35

28
319

291.183

265

4:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
0
0

0
0
0

0
2
2

2
34

17.7833

6
18

6.66666

1
70

68.6833

67
26

20.7333

16
29

28.35

28
319

292.233

265

5:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.275

13
3

1.34166

0
0
0

0
4

2.23333

2
18

9.96666

2
44

17.4833

1
70

67.1833

66
42

23.9833

16
29

28.65

28
319

235.633

194

6:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
6.7

3.47666

1.6
0
0

0
2
2

2
25

14.7833

7
15

10.1333

1
68

65.7166

65
38

27.6

22
29
29

29
222

198.416

184



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1455 Report Average: 1 Hour

Start Date: 9/20/2022 at 19:01:01 End Date: 9/21/2022 at 19:15:01

PMA
ug/m3

Min
Max
Ave

34
11.4824

2

CO
ppm

.09
.008219

0

NO2
ppb

22
3.95601

2

O3
ppb

27
3.51408

1

RH  %

79
66

46

SO2
ppb

42
24.3615

0

TmpC
Deg. C

34
28.5910

25

WDir
Deg.

319
202.747

86

WSpM
kph

13.8
3.70680

0

Pwr  V

13.3
12.8850

9.3
0
0

0

PMB
ug/m3

44
8.94226

1

Comments

7:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.275

13
6.2

2.50833

1
0
0

0
4

2.23333

2
15
8.2

2
44

17.0333

1
67

66.0833

65
42

28.25

16
29

28.9833

28
211

202.183

189

8:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
6.7

3.74

1
0
0

0
2
2

2
25

13.7666

2
15

9.58333

1
68

65.7833

65
35

26.5666

22
29

28.9833

28
222

198.483

184

9:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.275

13
3

2.22

1.2
0
0

0
4

2.23333

2
15

9.43333

4
44

18.4833

1
68

66.1666

66
42

28.0666

16
29
29

29
211

200.666

185

10:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
6.7

3.755

1
0
0

0
4

2.08333

2
25

12.4666

2
44

16.8166

1
67

65.65

65
35

24.9833

16
29

28.9833

28
222

200.483

184

11:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.275

13
4.8

2.48333

1.2
0
0

0
3

2.15

2
18

11.45

4
40

12.0333

1
68

66.0166

65
42

28.8333

16
29
29

29
211

197.916

185

12:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2433

13
6.7

3.43833

1
0
0

0
4

2.23333

2
25

10.65

2
44

20.1833

1
67

65.7833

65
42

24.7166

16
29

28.9833

28
222

202.633

184

13:01:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2733

13
6.7

3.34333

1.6
0
0

0
2
2

2
25

14.0333

7
15
9.2

1
68

65.7833

65
38

28.5166

22
29
29

29
222

198.016

184

14:01:01
1

9/21/22
Ave Period

13
4.2

1
0
0

0
13.3

13.2566

13
10.2

6.78166

3.4
.03

.0065

0
11
5

2
32

15.55

4
21

10.05

1
75

71.4166

65
28

13.7

0
29

27.1166

26
218

195.516

167



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1455 Report Average: 1 Hour

Start Date: 9/20/2022 at 19:01:01 End Date: 9/21/2022 at 19:15:01

PMA
ug/m3

Min
Max
Ave

34
11.4824

2

CO
ppm

.09
.008219

0

NO2
ppb

22
3.95601

2

O3
ppb

27
3.51408

1

RH  %

79
66

46

SO2
ppb

42
24.3615

0

TmpC
Deg. C

34
28.5910

25

WDir
Deg.

319
202.747

86

WSpM
kph

13.8
3.70680

0

Pwr  V

13.3
12.8850

9.3
0
0

0

PMB
ug/m3

44
8.94226

1

Comments

15:01:01
1

9/21/22
Ave Period

27
12.95

8
0
0

0
13.3

13.2683

13
10

3.05

.1
.08
.04

.03
22

11.1833

8
28

16.6833

5
18

12.2833

1
78

76.55

74
41

21.1333

0
26

25.6166

25
240

200.65

160

16:01:01
1

9/21/22
Ave Period

27
16.4666

1
0
0

0
13.3

13.2966

13.1
5.5

1.34833

0
.09

.051

0
21

13.35

2
32

10.6666

2
21

5.38333

1
79

76.4666

72
33

21.4333

9
27

25.5666

25
212

136.85

86

17:01:01
1

9/21/22
Ave Period

13
8.3

1
0
0

0
13.3

13.2616

13
10.2

6.98166

.6
.04

.021

0
12
8

4
29

13.1833

4
17

9.75

2
77

74.1166

72
35

11.7833

0
27

26.3

26
217

192.85

160

18:01:01
1

9/21/22
Ave Period

27
18.7166

10
0
0

0
13.3

13.2716

13
2.9

.628333

0
.08

.0565

.03
22

14.9166

9
28

12.7166

2
18

7.05

1
79

77.8333

77
41

27.3333

2
26

25.15

25
240

175.483

86

19:01:01
1

9/21/22
Ave Period

24
22.3333

19
0
0

0
13.3
13.3

13.3
0
0

0
.09

.078666

.07
18

17.2666

15
8

7.06666

6
1
1

1
79

78.3333

78
30

23.8666

19
25
25

25
86
86

86



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1455 Report Average: 24 Hour

Start Date: 9/20/2022 at 19:01:01 End Date: 9/21/2022 at 19:15:01

PMA
ug/m3

Min
Max
Ave

34
11.4824

2

CO
ppm

.09
.008219

0

NO2
ppb

22
3.95601

2

O3
ppb

27
3.51408

1

RH  %

79
66

46

SO2
ppb

42
24.3615

0

TmpC
Deg. C

34
28.5910

25

WDir
Deg.

319
202.747

86

WSpM
kph

13.8
3.70680

0

Pwr  V

13.3
12.8850

9.3
0
0

0

PMB
ug/m3

44
8.94226

1

Comments

920256
EPAS

27
3.51408

1
0
0

0
13.3

12.8850

9.3
13.8

3.70680

0
.09

.008219

0
22

3.95601

2
34

11.4824

2
44

8.94226

1
79
66

46
42

24.3615

0
34

28.5910

25
319

202.747

86

Tue, Sep 20, 2022
Daily

1
1

1
0
0

0
13.3

11.3973

9.3
13.8

7.91571

3.5
.01

.000401

0
2
2

2
15

4.29431

2
11

2.12374

1
68

53.6488

46
42

29.7357

13
34

31.2341

27
238

169.344

109

19:01:01
24

9/20/22
Ave Period

1
1

1
0
0

0
13.3

11.3973

9.3
13.8

7.91571

3.5
.01

.000401

0
2
2

2
15

4.29431

2
11

2.12374

1
68

53.6488

46
42

29.7357

13
34

31.2341

27
238

169.344

109

Wed, Sep 21,
Daily

27
4.16435

1
0
0

0
13.3

13.2698

12.8
10.2

2.61816

0
.09

.010242

0
22

4.46193

2
34

13.3416

2
44

10.7058

1
79

69.1946

65
42

22.9714

0
29

27.9074

25
319

211.386

86

0:00:01
24

9/21/22
Ave Period

27
3.92550

1
0
0

0
13.3

13.2694

12.8
10.2

2.65258

0
.09

.009342

0
22

4.29360

2
34

13.4241

2
44

10.8334

1
79

69.0744

65
42

22.9596

0
29

27.9456

25
319

213.035

86

19:01:01
24

9/21/22
Ave Period

24
22.3333

19
0
0

0
13.3
13.3

13.3
0
0

0
.09

.078666

.07
18

17.2666

15
8

7.06666

6
1
1

1
79

78.3333

78
30

23.8666

19
25
25

25
86
86

86



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

Carbon Monoxide

ppm

Range: 0 to 15 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

0 .008219 .09

Nitrogen Dioxide

ppb

Range: 0 to 10000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

2 3.95601 22

Page 1



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

Ozone

ppb

Range: 0 to 500 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

1 3.51408 27

PM Sensor A

ug/m3

Range: 0 to 20000 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

2 11.4824 34

Page 2



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

PM Sensor B

ug/m3

Range: 0 to 20000 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

1 8.94226 44

Relative Humidity

%

Range: 0 to 100 %

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

46 66 79

Page 3



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

Sulfur Dioxide

ppb

Range: 0 to 10000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

0 24.3615 42

Temperature

Deg. C

Range: -20 to 60 Deg. C

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

25 28.5910 34

Page 4



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

Wind Direction

Deg.

Range: 0 to 359 Deg.

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

86 202.747 319

Wind Speed

kph

Range: 0 to 160 kph

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

0 3.70680 13.8

Page 5



920256

Start: 9/20/2022 7:01:01 PM End: 9/21/2022 7:15:01 PM
Collected by:EPAS

Logger ID Record Count 1455

Supply Voltage

V

Range: 10 to 16 V

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 1455

9.3 12.8850 13.3

Page 6



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1450 Report Average: 1 Hour

Start Date: 9/21/2022 at 19:31:01 End Date: 9/22/2022 at 19:40:01

PMA
ug/m3

Min
Max
Ave

38
11.8006

2

CO
ppm

.51
.022855

0

NO2
ppb

24
5.19310

2

O3
ppb

48
4.99517

1

RH  %

79
67.1620

49

SO2
ppb

124
27.7537

0

TmpC
Deg. C

34
28.08

25

WDir
Deg.

313
203.037

81

WSpM
kph

9.2
4.23862

0

Pwr  V

13.3
13.2713

12.8
0
0

0

PMB
ug/m3

74
5.52344

1

Comments

920256
EPAS

48
4.99517

1
0
0

0
13.3

13.2713

12.8
9.2

4.23862

0
.51

.022855

0
24

5.19310

2
38

11.8006

2
74

5.52344

1
79

67.1620

49
124

27.7537

0
34

28.08

25
313

203.037

81

Wed, Sep 21,
Daily

48
3.24907

1
0
0

0
13.3

13.2754

13
8.2

3.85278

0
.51

.001895

0
23

3.05947

2
25

11.6319

2
44

7.75092

1
68

65.5055

59
124

28.9739

0
31

28.8252

28
239

206.825

184

19:31:01
1

9/21/22
Ave Period

48
11.0833

1
0
0

0
13.3

13.275

13
1.8

.566666

0
.51

.0085

0
23

6.51666

2
17

12.2833

12
36

1.88333

1
67

63.2333

59
124

48.35

0
31

29.9

29
239

217.633

199

20:31:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.275

13
3

2.23333

1.2
0
0

0
4

2.23333

2
19

12.2

7
44

18.0333

1
68

66.1833

66
42

28.0166

16
29
29

29
211

200.366

185

21:31:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2683

13
7.5

5.37

2.4
0
0

0
2
2

2
25

13.5

6
15

8.56666

1
67

65.3333

65
29

24.6

20
29

28.8

28
222

201.616

184

22:31:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3

13.2716

13
8.2
6.3

5.1
0
0

0
2
2

2
17

10.7666

3
10

4.66666

1
67

66.2

65
23

20.3

16
28
28

28
225

206.416

194

23:31:01
1

9/21/22
Ave Period

1
1

1
0
0

0
13.3
13.3

13.3
7.6
5.8

4.7
0
0

0
2
2

2
12

7.03448

2
6

3.31034

1
68

67.7241

67
21

17.8620

14
28
28

28
218

209.448

190

Thu, Sep 22, 2022
Daily

48
5.39288

1
0
0

0
13.3

13.2704

12.8
9.2

4.32650

0
.51

.027629

0
24

5.67908

2
38

11.8391

2
74

5.01608

1
79

67.5393

49
124

27.4758

0
34

27.9102

25
313

202.174

81



920256 Taung Tha Man Thitsar EPAS
Locations

Record Count: 1450 Report Average: 1 Hour
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Start: 9/21/2022 7:31:01 PM End: 9/22/2022 7:40:01 PM
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Logger ID Record Count 1450

Carbon Monoxide

ppm

Range: 0 to 15 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo
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Graph Zoom
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to 1450

0 .022855 .51

Nitrogen Dioxide
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Range: 0 to 10000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo
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2 5.19310 24
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APPENDIX  V

Water Quality Assessment Report Conducted in 2015 



WATER QUALITY AEESEEMENT CONDUCTED IN 2015 

The baseline water quality status in the region is established by analyzing samples at four 

locations consisting of Taung Thaman Inn water and three ground water samples from Taung 

Thaman, Ywar Thit and Tae Nan Thar villages near the project. The criteria for the selection of 

sites was determined  on the project location, agricultural land, slope of the land surface, 

topographical land upstream and downstream of the project, channels adjacent to irrigated fields, 

potential areas of sewage and the location of the drainage and its discharge system. All water 

samples were analyzed for their physiochemical properties in ISO TECH laboratory and the result 

are as shown in Table. 3. 

 

Table 1. Quality of Ground Water and Surface Water from Project Area 

Test Unit 

 Water Samples 

WHO 

Taung 

Thaman 

village 

Taung 

Thaman 

lake 

Ywar 

Thit 

village 

Tae Nan 

Thar village 

pH pH 6.5-8.5 7.2 7.5 7.3 7.3 

Turbidity NTU 5 3 352 4 3 

Total Hardness (as 

CaCO3) 
mg/l 500 240 114 304 216 

Total Alkalinity mg/l - 332 200 632 328 

Bicarbonate (HCO3) mg/l - 332 200 632 328 

Iron mg/l 0.3 0.18 2.88 0.31 0.16 

Chloride (as CL) mg/l 250 4 36 80 10 

Sulphate (as SO4) mg/l 200 31 21 112 24 

Total Solids mg/l 1500 314 666 807 326 

Salinity ppt - 0.3 0.3 0.8 0.3 

 

 By comparing the laboratory analysis results with WHO water quality guideline value, 

Taung Thaman Lake water has higher turbidity value than that of WHO guideline value. Iron 

content of the lake water (2.88) and Ywar Thit (0.31) also are higher than WHO value. Other 



physiochemical properties of all samples are in accordance with IFC guideline values. The 

properties are baseline water quality of the existing environment before the implementation of the 

project. The project proponent is obliged to control the quality of sanitary water discharged from 

the project in accordance with WHO guideline value by applying necessary wastewater treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure : Collecting Water Samples from Taung Thaman Lake 
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kHz   Kilohertz  

Ldn  Day-Night Level  

LAeq   Equivalent Sound Level   
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1.  Introduction  

1.1. Purpose of the Noise Study Report ( NCR) 

The purpose of this NSR is to evaluate noise impacts and abatement under the requirements of 
Myanmar Environmental Conservation Law (2012) and Rules (2014). The Protocol outlines the 
requirements for preparing noise study reports (NSR). Noise impacts associated with this project are 
evaluated in the project’s environmental document. 

1.2.  Objectives of the Project  

The main objective of the distillery is to produce higher quality rectified spirit with specified 
standard under ISO and CGMP guidelines. ISO 9001-2008 certificate has been awarded to the 
project. The plant is trying to get CGMP certificate in 2013. It also has a plan to get ISO 14001 
certificate and HACCP certificate in a near future. Specific objectives of the project could be pointed 
out as:  
(a) providing food safety for consumers by producing the best quality product  

(b) contributing the regional development by setting up a large scale industry  

(c) enhancing the job opportunities of people living in the surrounding area  

(d) increasing government‟s earning via tax  
 

2.  Fundamentals of Noise  

2.1. Sound, Noise, and Acoustics  

Sound can be described as the mechanical energy of a vibrating object transmitted by pressure 
waves through a liquid or gaseous medium (e.g., air) to a hearing organ, such as a human ear. Noise is 
defined as loud, unexpected, or annoying sound.  

In the science of acoustics, the fundamental model consists of a sound (or noise) source, a 
receiver, and the propagation path between the two. The loudness of the noise source and obstructions 
or atmospheric factors affecting the propagation path to the receiver determine the sound level and 
characteristics of the noise perceived by the receiver. The field of acoustics deals primarily with the 
propagation and control of sound.  

2.2. Frequency  

Continuous sound can be described by frequency (pitch) and amplitude (loudness). A low-
frequency sound is perceived as low in pitch. Frequency is expressed in terms of cycles per second, or 
Hertz (Hz) (e.g., a frequency of 250 cycles per second is referred to as 250 Hz). High frequencies are 
sometimes more conveniently expressed in kilohertz (kHz), or thousands of Hertz. The audible frequency 
range for humans is generally between 20 Hz and 20,000 Hz.  

2.3. Sound Pressure Levels and Decibels  

The amplitude of pressure waves generated by a sound source determines the loudness of that 
source. Sound pressure amplitude is measured in micro-Pascal (mPa). One mPa is approximately one 
hundred billionth (0.00000000001) of normal atmospheric pressure.  
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Sound pressure amplitudes for different kinds of noise environments can range from less than 
100 to 100,000,000 mPa. Because of this huge range of values, sound is rarely expressed in terms of 
mPa. Instead, a logarithmic scale is used to describe sound pressure level (SPL) in terms of decibels (dB). 
The threshold of hearing for young people is about 0 dB, which corresponds to 20 mPa.  

2.4. Addition of Decibels  

Because decibels are logarithmic units, SPL cannot be added or subtracted through ordinary 
arithmetic. Under the decibel scale, a doubling of sound energy corresponds to a 3-dB increase. In other 
words, when two identical sources are each producing sound of the same loudness, the resulting sound 
level at a given distance would be 3 dB higher than one source under the same conditions. For example, 
if one automobile produces an SPL of 70 dB when it passes an observer, two cars passing simultaneously 
would not produce 140 dB—rather, they would combine to produce 73 dB. Under the decibel scale, 
three sources of equal loudness together produce a sound level 5 dB louder than one source.  

2.5. A-Weighted Decibels  

The decibel scale alone does not adequately characterize how humans perceive noise. The 
dominant frequencies of a sound have a substantial effect on the human response to that sound. 
Although the intensity (energy per unit area) of the sound is a purely physical quantity, the loudness or 
human response is determined by the characteristics of the human ear.  

Human hearing is limited in the range of audible frequencies as well as in the way it perceives 
the SPL in that range. In general, people are most sensitive to the frequency range of 1,000–8,000 Hz, 
and perceive sounds within that range better than sounds of the same amplitude in higher or lower 
frequencies. To approximate the response of the human ear, sound levels of individual frequency bands 
are weighted, depending on the human sensitivity to those frequencies. Then, an “A-weighted” sound 
level (expressed in units of dBA) can be computed based on this information.  

The A-weighting network approximates the frequency response of the average young ear when 
listening to most ordinary sounds. When people make judgments of the relative loudness or annoyance 
of a sound, their judgments correlate well with the A-scale sound levels of those sounds. Other 
weighting networks have been devised to address high noise levels or other special problems (e.g., B-, C-
, and D-scales), but these scales are rarely used in conjunction with traffic noise. Noise levels for traffic 
noise reports are typically reported in terms of A-weighted decibels or dBA. Table 2-1 describes typical 
A-weighted noise levels for various noise sources.  

Table 2-1. Typical A-Weighted Noise Levels (Source: Caltrans, 1998) 

Common Outdoor Activities 
 

Noise Level 
(dBA) 

Common Indoor Activities 
 

 
Jet fly-over at 1000 feet 

   
Gas lawn mower at 3 feet  

 
Diesel truck at 50 feet at 50 mph 

 
Noisy urban area, daytime  
Gas lawn mower, 100 feet  

—110 — 
 

—100 — 
 

—90 — 
 

—80 — 
 

—70 — 

Rock band  
 
 
 
 
Food blender at 3 feet 
Garbage disposal at 3 feet 
 
Vacuum cleaner at 10 feet  
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Commercial area  
Heavy traffic at 300 feet  

 
Quiet urban daytime  

 
Quiet urban nighttime  

Quiet suburban nighttime   
 

Quiet rural nighttime 
 
 
 

Lowest threshold of human hearing 

 
—60 — 

 
—50 — 

 
—40 — 

 
—30 — 

 
—20 — 

 
—10 — 
—0 — 

Normal speech at 3 feet 
 
Large business office  
Dishwasher next room  
 
Theater, large conference room 
(background)  
Library  
Bedroom at night, concert  
 
Broadcast/recording studio  
 
Lowest threshold of human hearing 

 

2.6. Human Response to Changes in Noise Levels  

As discussed above, doubling sound energy results in a 3-dB increase in sound. However, given a 
sound level change measured with precise instrumentation, the subjective human perception of a 
doubling of loudness will usually be different than what is measured.  

Under controlled conditions in an acoustical laboratory, the trained, healthy human ear is able 
to discern 1-dB changes in sound levels, when exposed to steady, single-frequency (“pure-tone”) signals 
in the mid-frequency (1,000 Hz–8,000 Hz) range. In typical noisy environments, changes in noise of 1 to 
2 dB are generally not perceptible. However, it is widely accepted that people are able to begin to 
detect sound level increases of 3 dB in typical noisy environments. Further, a 5-dB increase is generally 
perceived as a distinctly noticeable increase, and a 10-dB increase is generally perceived as a doubling of 
loudness. Therefore, a doubling of sound energy (e.g., doubling the volume of traffic on a highway) that 
would result in a 3-dB increase in sound, would generally be perceived as barely detectable. 

2.7. Noise Descriptors  

Noise in our daily environment fluctuates over time. Some fluctuations are minor, but some are 
substantial. Some noise levels occur in regular patterns, but others are random. Some noise levels 
fluctuate rapidly, but others slowly. Some noise levels vary widely, but others are relatively constant. 
Various noise descriptors have been developed to describe time-varying noise levels. The following are 
the noise descriptors most commonly used in noise analysis.  

•   Equivalent Sound Level (LAeq): Leq represents an average of the sound energy occurring 
over a specified period. In effect, Leq is the steady-state sound level containing the same 
acoustical energy as the time-varying sound that actually occurs during the same period. 
The 1-hour A-weighted equivalent sound level (Leq[h]) is the energy average of A-
weighted sound levels occurring during a one-hour period, and is the basis for noise 
abatement criteria (NAC).  

•   Percentile-Exceeded Sound Level (Lxx): Lxx represents the sound level exceeded for a 
given percentage of a specified period (e.g., L10is the sound level exceeded 10% of the 
time, and L90is the sound level exceeded 90% of the time).  
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•   Maximum Sound Level (Lmax): Lmax is the highest instantaneous sound level measured 
during a specified period.  

•   Day-Night Level (Ldn): Ldn is the energy average of A-weighted sound levels occurring over 
a 24-hour period, with a 10-dB penalty applied to A-weighted sound levels occurring 
during nighttime hours between 10 p.m. and 7 a.m.  

•   Community Noise Equivalent Level (CNEL): Similar to Ldn, CNEL is the energy average of 
the A-weighted sound levels occurring over a 24-hourperiod, with a 10-dB penalty applied 
to A-weighted sound levels occurring during the nighttime hours between 10 p.m. and 7 
a.m., and a 5-dB penalty applied to the A-weighted sound levels occurring during evening 
hours between 7 p.m. and 10 p.m.  

2.8. Sound Propagation  

When sound propagates over a distance, it changes in level and frequency content. The manner 
in which noise reduces with distance depends on the following factors. 

2.8.1. Geometric Spreading  

Sound from a localized source (i.e., a point source) propagates uniformly outward in a spherical 
pattern. The sound level attenuates (or decreases) at a rate of 6 decibels for each doubling of distance 
from a point source. Highways consist of several localized noise sources on a defined path, and hence 
can be treated as a line source, which approximates the effect of several point sources. Noise from a line 
source propagates outward in a cylindrical pattern, often referred to as cylindrical spreading. Sound 
levels attenuate at a rate of 3 decibels for each doubling of distance from a line source.  

2.8.2. Ground Absorption  

The propagation path of noise from a highway to a receiver is usually very close to the ground. 
Noise attenuation from ground absorption and reflective-wave canceling adds to the attenuation 
associated with geometric spreading. Traditionally, the excess attenuation has also been expressed in 
terms of attenuation per doubling of distance. This approximation is usually sufficiently accurate for 
distances of less than 200 feet. For acoustically hard sites (i.e., sites with a reflective surface between 
the source and the receiver, such as a parking lot or body of water,), no excess ground attenuation is 
assumed. For acoustically absorptive or soft sites (i.e., those sites with an absorptive ground surface 
between the source and the receiver, such as soft dirt, grass, or scattered bushes and trees), an excess 
ground-attenuation value of 1.5 decibels per doubling of distance is normally assumed. When added to 
the cylindrical spreading, the excess ground attenuation results in an overall drop-off rate of 4.5 decibels 
per doubling of distance.  

2.8.3. Atmospheric Effects  

Receptors located downwind from a source can be exposed to increased noise levels relative to 
calm conditions, whereas locations upwind can have lowered noise levels.  

Sound levels can be increased at large distances (e.g., more than 500 feet) from the highway 
due to atmospheric temperature inversion (i.e., increasing temperature with elevation). Other factors 
such as air temperature, humidity, and turbulence can also have significant effects.  
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2.8.4. Shielding by Natural or Human-Made Features  

A large object or barrier in the path between a noise source and a receiver can substantially 
attenuate noise levels at the receiver. The amount of attenuation provided by shielding depends on the 
size of the object and the frequency content of the noise source. Natural terrain features (e.g., hills and 
dense woods) and human-made features (e.g., buildings and walls) can substantially reduce noise levels. 
Walls are often constructed between a source and a receiver specifically to reduce noise. A barrier that 
breaks the line of sight between a source and a receiver will typically result in at least 5 dB of noise 
reduction. Taller barriers provide increased noise reduction. Vegetation between the highway and 
receiver is rarely effective in reducing noise because it does not create a solid barrier. 

 

3. Relevant Guidelines, Standards and Legislation 

3.1. Noise Level Guidelines 

 As Myanmar is still attempting to regulate the noise level standards for different sectors, World 
Bank IFC General Environmental, Health and Safety Guidelines are used for reference. They can be used 
to address impacts of noise beyond property boundary of the facilities. The guidelines show the impacts 
should not exceed the levels presented in the following table, or result in a maximum increase in 
background level of 3 dB at the nearest receptor location off-site. 

Table 5.2 . Some Acceptable Noise Level Standards 
Noise Level Guidelines 

 One Hour LAeq (dBA) 

Receptor 
Daytime 

07:00 – 22:00 
Nighttime 

22:00 – 07:00 

Residential; institutional; 
educational 

55 45 

Industrial; commercial 70 70 

  Source: (IFC, 2007) 

The Noise Levels should be monitored in accordance with any one of the following noise level 
standards given in table below: 
 
Table 5.3 . Some Acceptable Noise Level Standards 
Country/Region Acceptable Noise Level dB (A) 

Industrial Areas 
Day/ Night 

Commercial Areas 
Day/ Night 

Residential Areas 
Day/ Night 

EU( UN/WHO) 65 55 55/45 
Australia 65/55 55/45 45/35 
Japan 60/50 60/50 45/35 
USA 70 60 45 
Romania 65 65 50/40 
India No Data 65/55 55/45 
Vietnam 75/50 70/50 60/45 
   Source: UNDP guidelines 
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4.  Study Methods  

4.1. Measurement time 

The noise under investigation is measured for sufficient time to establish that the measured 
value adequately represents the subject source noise. The source noise is measured over a time interval 
of at least 15 minutes or, if the noise continues for less than 15 minutes, the duration of the source 
noise. 

Typical monitoring periods should be sufficient for statistical analysis and may last 48 hours with 
the use of noise monitors that should be capable of logging data continuously over this time period, or 
hourly, or more frequently, as appropriate (or else cover differing time periods within several days, 
including weekday and weekend workdays). The type of acoustic indices recorded depends on the type 
of noise being monitored, as established by a noise expert.  

4.2. Measurement location 

Normally, when undertaking a noise assessment, it is essential to make note of the following on 
a site map:  

 location of noise source 

 background noise measurement location 

 source noise measurement location 

 topography between noise source and sensitive receivers. 

The location of noise measurements for the project is shown in Figure 4.1. 

 

Figure 4.1. Location of Noise Sensitive Receivers (NSRs) 
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4.3. Measurement method 

Handheld Quick Assessment 

The handheld assessment method is used to get noise levels; a tripod is used for a compliance 
inspection or to take enforcement action. To obtain the most accurate data using this method, the SLM 
is held out at arm’s length and held out to the side with the microphone pointed towards the source of 
the noise, to minimize sound reflecting off the body. 

Affected height of the receptor 

A noise reading should always be taken at the height of the receptor. If the receptor is at the 
ground level, measurement is taken at the ground level (1.2–1.5m off the ground) and no closer than 3 
m to any reflecting surface (e.g., wall). 

5.  Existing Noise Environment  

5.1. Existing Land Uses  

As in Figure 1, the land uses in the vicinity of the project are found to be commercial, natural 
mountain slope and farmlands. 

5.2. Noise Measurement Results 

The project is located in an outlying mountainous area with limited road network, and has no 
major road traffic related noise sources. The noise environment at the project is dominated by human 
activities, with most activities during daytime hours.  

The noise monitoring results are summarized in Table 5.1 to demonstrate baseline noise levels 
at the site. There has been no development in the area since this time that would have led to a change 
in the baseline noise environment. 

Existing Noise Levels 

Noise level survey at the vicinity of the project was done by the ESIA team. The noise stations, 
the noise levels and their coordinates are shown in the following table. 

Table 5.1. Noise Measurement Results 

 No Sample Name Noise Level 
In (dB)(A) 

Coordinates 
Latitude(N) Longitude(E) 

1 NS-1 66 21°52'52.72"N 96° 3'59.27"E 
2 NS-2 55 21°53'5.02"N 96° 4'1.68"E 
3 NS-3 65 21°53'9.71"N 96° 3'52.74"E 
4 NS-4  66 21°53'1.19"N 96° 3'56.94"E 
5 NS-5 60 21°52'50.85"N 96° 3'51.37"E 
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                                                                                  Figure 4.1 Surveying Noise 

 

6.  Future Trend 

Based on the planning information, resident people activities, their vehicles, waste collection 
and treatment works are a potential noise source that may affect NSRs close to the work site during 
construction. Future increase in the population (upon occupancy of all planned developments) may 
result in more human activity and potentially a higher noise background. 

 

7.  Identification of Potential Construction Noise Impacts 

It is anticipated that the use of Powered Mechanical Equipment (PME) during the construction 
phase will generate potential noise impact upon the existing NSRs in the vicinity of the project site. 
Based on a practicable equipment inventory provided by the Project Proponent, Table 7.1 presents the 
likely PME that shall be used to construct the Project according to schedule and the corresponding 
sound power levels.  

Table 7.1.  Powered Mechanical Equipment to be Used for Construction  

Sr. Description 
Sound Power 
Level, dB (A) 

1 Air compressor 104 

2 Bar bender (electric) 90 

3 Concrete mixer (electric) 96 

4 Crane, mobile (diesel) 112 

5 Derrick barge/ Split barge 104 

6 Dredger, grab 112 

7 Dump truck 117 

8 Excavator/ Backhoe 117 

9 Generator, Standard 112 

10 Poker, vibratory, hand-held 113 

11 Roller, vibratory 108 
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GEOLOGICAL ASSESSMENT REPORT 

 

  



GEOLOGICAL ASSESSMENT CONDUCTED IN 2015 

As part of the ESIA study, specialist geological input is  required  in  order  to  identify  

potential  environmental  impacts  on  the  geological environment within the study area. The 

following broad scope of work has been given:  

❖ Carry out a desk study of available information pertaining to the geology and physical 

aspects of the study area;  

❖ Prepare  a  brief  report  which  describes  the  location,  physical  characteristics  and 

geology  of  the  study  area  and  identifies  potential  environmental  impacts  on  the 

geological environment that are likely to be associated with the proposed activity. 

 

Limitations  

Information provided in the specialist report has been based on information provided by 

the developer, published scientific literature and maps. The study  area was visited to investigate 

geology,  soil  types  and  physical  aspects  of  the  study  area.  There is  no  detailed  geotechnical 

investigation  (trial  pits,  soil  testing)  or  verification  of  the  existing  geological  mapping  was 

conducted. This report is generally discussed the potential environmental impacts on geological 

environment in study area.  The  information  provided  in  this  report  is  deemed  adequate  for  

the Geology Section of the EIA Report. 

 

Topography and Climate 

The study area is located on the Southeast Bank of Taung Thaman Lake, adjacent to the U 

Bein Bridge on the north. The study area is currently occupied by villages, uncultivated lands, fish 

ponds. Therefore, the topography is quite flat, with no major differences in altitude. The climate 

of project area is located in tropical wet and dry climate. Average temperature is 21°C and 31°C. 

 

Geology and Soil Type 

The study area is located in the Mandalay City area, is demarcated by Ayeyarwaddy River 

in the west and Mandalay hills in the north. The soil conditions in the city vary from alluvial soils 

to stiff soils. The regional geology consists of Oligocene-Miocene igneous rock, Lower Paleozoic 



Metamorphic rock at Mandalay Hill in the north and the built-up area, Mandalay City, is mainly 

composed of recent Alluvium.  In addition, the proposed area is located in recent alluvium.  

Mandalay City (including project area) lies along the Saging fault which is dextral strike- 

slip fault of NS trending fault in Myanmar region. Besides, Mandalay City (including project area) 

is also located near Shan Scarp Fault which is rather linear, and dies out southward at the junction 

with the Three Pagoda fault.  The anticipated seismic intensity of the Mandalay City (including 

study area) is located in destructive zone of Deterministic Seismic Hazard Map. The equivalent 

modified Mercalli Scale Classes are IX.  The probable range of ground acceleration is 0.4 - 0.5 g 

values. 

Geological Assessment 

The proposed activity may have certain impacts on the geological environment, and this 

need to be assessed as an integral part of the broader EIA study. The geological environment 

includes the parent rock and the soil overburden. Important or prominent geological features 

(geosites) that contribute to the aesthetic scenery of geological interest in the area, such as fossil 

sites, prominent rock outcrops or features must also be considered in the impact study. Geological 

features, such as caves, addits, middens, worship rocks, etc. which are important from heritage 

standpoint are not covered in this report as they are covered in the Heritage Impact Assessment. 

Besides, geohydrological assessments also do not form part of this study. 

(a) Geosites 

There are no fossil assemblages according to the previous literatures and there are no other 

known geo-sites within the study area. 

(b) Rock degradation 

There would not be potential impact on rock degradation during construction activity 

because the study area lies alluvium unit and no outcrop are observed. 

(c )  Soil degradation 

Soil degradation is the removal, alteration or damage to soil and soil-forming processes 

which can be due to natural processes, such as erosion, or human influence during construction 

activity.  The preservation of the natural soil is important to maintain environmental status. 



Potential negative impacts relating to soil degradation are anticipated for the proposed 

activity. Such impacts include excavation, displacement or importation of soil, stockpiling, 

mixing, wetting, compaction and pollution of soil, soil erosion and sedimentation. 

Soil erosion is the process of the lowering of the natural ground level by wind or water and 

may occur as a result of, inter alia, chemical process and/or physical transport on the land surface.  

Erosion potential is determined by the erodibility of the soil (type and structure), vegetative cover, 

topography, climate (rainfall and wind), and the nature of land-clearing. Soil erodibility potential 

is the erosion when soils are exposed to water (and/or wind) during or as a result of land-disturbing 

activities. Generally, soils with faster infiltration rates, higher levels of organic matter and 

improved soil structure have a greater resistance to erosion. Sand, sandy loam and loam textured 

soils tend to be less erodible than silt, very fine sand, and certain clay textured soils. Besides, 

erodibility potential is generally increased where low-plasticity, fine-grained, unconsolidated soils 

occur, such as Quaternary and Recent sediments. The soil characteristics of study are Quaternary 

recent soil. Water erosion potential is generally higher in areas of high relief and at the base of 

steep slopes where hydraulic energy is higher. The study area is quite flat, with no major 

differences in altitude. The climate of the study area is wet and dry seasons of nearly equal length, 

with the west season running from May through October and the dry season covering the remaining 

six months. 

 

Conclusion 

The geological scoping study has discussed geological features such as soil types, geologic 

structure and geosites. Besides, the potential environmental impacts on geologic environment of 

proposed area has identified that degradation of the natural soil is the main geological impact 

associated with the proposed activity. The possible mitigation of impacts has discussed for 

Environmental Management and Planning. According to an overview of the discussed geological 

characteristics of the site, the main potential impacts that have been identified are considered to be 

low impacts to geologic environments if the possible mitigation of impacts will be carried out 

successfully. 
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EXECUTIVE SUMMARY 

The proposed project located at the southern- east site of Taung Tha Man Lake, near the 

East bank of Ayeyarwaddy River, in Amarapura Township, Mandalay Region. It is very famous 

in historical Bridge (U Pein Bridge), Mazae Tan, and Kyauk Taw Gyi temple. This wetland 

region is also a public recreation and tourism place, near Yangon-Mandalay Expressway. In 

Indo-Burma Hotspot, it is a key biodiversity area with coding site MMR113. Myanmar 

Biotechnology Group (MBG) has focused on baseline study of biological environment, 

ecosystem and impact assessment for both direct and indirect area. Surveying period was from 

May, 2015 to August, 2015. For the base line study of biological impact assessment, the 5 Km 

area around project site is divided into 10 points for surveying. According to the assessment of 

the EIA for the fauna survey, a total of 45 species of avifauna, a total of 8 species of rodents and 

reptiles, 14 species of butterfly, 10 species of odonate, and 14 species of fish were recorded. In 

case of flora survey, totally 36 species of trees in the direct and indirect area were observed and 

also 6 species of aquatics plants, and 10 species of vegetation and gardening. Due to the survey, 

it was recorded that little egret (Egretta garzetta) are very populated in the Taung Tha Man Lake 

and the number is about 3000. Another populated bird in this place is Common snipe (Gallinago 

gallinago).The number of about 2500 of Common snipe habit in this area. In case of flora, meze 

(Madhu calongifolia) are very populated around the project site. The flora and fauna species 

were checked with the IUCN Red List (2015). All bird species are least concerned in List. The 

natural beauty of Taung Tha Man Lake shall be improved with “Myanmar Traditional Culture 

and Taung Tha Man Country Resort” project. But waste water and municipal solid waste must be 

managed not to pollute the water body of Taung Tha Man Lake. Taung Tha Man Thitsar 

Company should also participate actively in the activities of other organizations for Taung Tha 

Man Lake conservation. 
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1. INTRODUCTION  

Taung Than Mann Lake is situated in the Amarapura Township, positing at 21˚54˝ N, 96˚ 

03˝ E, and the water body of the Lake is approximately 600ha.The river water of Dokhtawady 

and Ayeyarwaddy flow into the lake from the south and west. Taung Tha Man Lake is a large 

floodplain transformed into a permanent Lake. In Indo-Burma Hotspot, it is a key biodiversity 

area with coding site MMR11. A Famous Spot nearby Taung Tha Man Lake U Pein Bridge near 

Mandalay City would be a Resort Hotel Project. “Myanmar Traditional Culture and Taung Tha 

Man Country Resort” entitled Project would be constructed in the East of U Pein Bridge and 

Taung Tha Man Lake adjacent over 40 acres by Private-owned Taung Tha Man Thitsar 

Company. There would be many Hotel rooms, Resort Park, Traditional Culture, Handicraft 

Malls included Myanmar Traditional Culture and Taung Tha Man Resort Project cost 300 billion 

Kyat round would be invested.  

 Biodiversity, or the variety of life and its process, is a basis property of nature that 

provides enormous ecological, economic, and aesthetic benefits. Its loss is recognized as a major 

national as well as global concern, with potentially profound ecological and economic 

consequences. 

Factors contributing to the deadline of biodiversity include physical alterations to the 

geography due to resource  exploitation and changing land usages; pollution; overharvesting; 

introduction of exotic (non-native) species and elimination of native species through predation, 

competition, genetic modification, and disease transmission; disruption of natural process; and 

global climate change. 

Impact identification methods such as interaction matrices, networks, or simple and 

descriptive checklists can provide a systematic basis for qualitatively delineating potential 

impacts of concerns. This description of existing Flora and Fauna primarily focuses on 

community types (habitat types) which include identifying certain selected species for each 

community types. 

 In this study, MBG has focused “Biological Baseline Study and Impact Assessment of 

“Myanmar Traditional Culture and Taung Tha Man Country Resort” Project. It will be 

considered to identify the biological impacts, existing biological condition, the biological 

impacts, and mitigation measure for environmental   protection management. 
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2. OBJECTIVES OF STUDY  

        In Indo-Burma Hotspot, Taung Tha Man Lake is a key biodiversity area with coding site 

MMR113. It was established in Indo –Burma biodiversity Hotspot there were 172 species which 

are globally threatened in Myanmar. It can be expressed as taxonomic group in mammals 43, 

birds 41, reptiles 23, amphibians 0, fish16, invertebrates 4 and plants 45. 

The following facts are being studied by MBG. 

1. To describe existing biological conditions and record endangered or threatened species and 

critical habitats  

2. To identify the biological impacts of proposed project  

3. To identify and incorporate the mitigation measures for the benefits of ecosystem service 

 

3. METHODOLGY ON BIODIVERSITY BASELINE STUDY 

In biological environment, the status of the flora and fauna of the study area was 

determined by a review of literature relevant to the area and field investigations for both the 

terrestrial and wetland environments. The vegetative communities were identified and classified 

into community types. Identification was carried out of dominant tree species. The vegetation 

was identified and described for the property. 

Information on fauna was gathered from existing literature on reported species as well as 

observations in the field. Observations were made particularly to assess the presence of birds in 

the terrestrial and wet land environments. Information was obtained from locals in the area about 

the presence of any significant specie. 

 In the case of fishery, the permanent water body has 600ha. Apart from involving the 

local communities in the exploitation of the resource, the lessee has also introduced protected 

areas that have been identified as tilapia breeding grounds and also releases some other species. 

There is a certain amount of feeding at the time that the lease floods, allegedly to prevent fish 

from migrating from the lease. All species of fish are vulnerable to various parasitic infections 

depending on the species of fish and the type of stream inhabited. Some of the factors that 

enhance parasitic infection in fishes include reduced oxygen content of water, increase in organic 

matter, in the water, poor environmental conditions. 

 In order to obtain essential ecological data and representative checklists of the flora and 

fauna species, data collection was also carried out by random transect lines within the direct 
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impact zone and indirect impact zone of the project site. The families were identified by using 

key to families of flowering plants, issued by Department of Botany, Yangon University (1994), 

and Birds of Myanmar (2005). 

               After surveying in a specific site, the population of species in that area is very 

important to know the composition and the richness of various species and their survival. The 

density of a species is also needed to calculate the numbers of each species in the community.  

 

4. IMPACT ASSESSMENT METHOD 

To provide a basis for addressing biological environmental impacts, a six-step or six-

activity model is used for the planning and conduction of impact studies. The six generic steps 

associated with biological environmental impacts are 

 (1) Identification of the potential biological impacts of the construction and/ or operation of the 

proposed project or activity, including habitat changes or loss, chemical cycling and toxic events, 

and disruptions to ecological succession. 

 (2) Description of the environmental setting in terms of habitat types, selected floral and faunal 

species, management practices, endangered or threatened species, and special features.  

(3) Procurement of relevant laws, regulations, or criteria related to biological resources and 

protection of habitat or species 

(4) Conduction of impact prediction activities, including the use of analogies (case studies), 

physical modeling, and/or mathematical modeling, based on judgment 

(5) Use of pertinent information, along with professional judgment and public input, in access 

the significant or anticipated beneficial and detrimental impacts 

(6) Identification, development, and incorporation of appropriate mitigation measures for the 

adverse impacts 

 

5. DATA ASSESSMENT ON EXISTING BIOLOGICAL CONDITIONS  

 Floral components and faunal components are assessed in both direct and indirect sites 

of the proposed project. Table (1-8) and Figure (1-9) are assessment data for proposed project. 

There is no species which is endangered or threaten species and also endemic species checked in 

IUCN Red List Category. 
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5.1 Diversity of Birds 

A field survey was conducted as part of the Strategic Environmental Assessment 

identifies existing avifauna on the site. Taung Tha Man Lake is not only wet land but also inland 

fishery area. Forty-five species of birds were recorded in the target area. Most of birds were 

wetland birds. There was no endangered or threaten species and also endemic species. 
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(Table-1) List of Avifauna in the Impact Zone 

No. 
Local 

Name 

Common 

Name 
Scientific Name Family Name 

IUCN Red List 

Status Population 

Trend 

1.  Boat 
Greater 

Coucal 
Centropus sinensis Cuculidae 

Least 

Concern 
Stable 

2.  But Black Bulbul 
Hypsipetes 

leucocephalus 
Pycnonotidae 

Least 

Concern 
Stable 

3.  But-chwe 
Streak-eared 

Bulbul  

Pycnonotus 

blanfordi 
Pycnonotidae 

Least 

Concern 
Stable 

4.  But-ka-lon 

Red-

whiskered 

Bulbul 

Pycnonotus jocosus Pycnonotidae 
Least 

Concern 
Decreasing 

5.  But-phin-ni 
Red-Vented 

Bulbul 
Pycnonotus cafer Pycnonotidae 

Least 

Concern 
Increasing 

6.  Byine Little egret Egretta garzetta Ardeidae 
Least 

Concern 
Increasing 

7.  Byinengan Great egret Casmerodius albus Ardeidae 
Least 

Concern 
Unknown 

8.  Byine-ouk 
Indian Pond 

hero 
Ardeola grayii Ardeidae 

Least 

Concern 
Unknown 

9.  Din-gyi 
Little 

Cormorant 

Phalacrocorax 

niger 
Phalacrocoracidae 

Least 

Concern  
Unknown 

10.  Eain-sar 
House 

Sparrow 
Passer domesticus Passeridae 

Least 

Concern 
Decreasing 

11.  Hin-Thar 
Ruddy 

Shelduck 
Tadorna ferruginea Anatidae 

Least 

Concern 
Unknown 

12.  HngetHka Indian Roller 
Coracias 

benghalensis 
Coraciidae 

Least 

Concern 
Increasing 

13.  HngetKyar Pied Bushchat Saxicola caprata Turdidae Least Stable 
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Concern 

14.  
Hnget-

pasin-hto 

Green bee-

eater 
Merop sorientalis Meropidae 

Least 

Concern 
Increasing 

15.  
Joe-Le-

Pyauk 
Spotted Dove 

Streptopelia 

chinensis 
Columbidae - - 

16.  
Kha-Yu-

Sote 
Glossy Ibis Plegadis falcinellus Threskiornithidae 

Least 

Concern 
Decreasing 

17.  Kho Rock Dove Columba livia Columbidae 
Least 

Concern 
Decreasing 

18.  KyayKyote Parrot Psittacula krameri Psittaculidae 
Least 

Concern  
Increasing 

19.  Kyi- kan House Crow Corvus splendens Corvidae - Stable 

20.  

Kywe-

gyaung-

byaing 

Cattle egret Ardeola ibis Ardeidae 
Least 

Concern  
Increasing 

21.  Lin-mi-zwe Black Drongo 
Dicrurus 

macrocercus 
Dicruridae 

Least 

Concern 
Unknown 

22.  Lin-wet 

Black-

crowned 

Night Hero 

Nyctiorax 

nycticorax 
Ardeidae - - 

23.  
Nga Hit 

Mwe 
Grey Heron Ardea cinerea Ardeidae 

Least 

Concern 
Unknown 

24.  Ngone Rain Quail 
Coturnix 

coromandelica 
Phasianidae 

Least 

Concern 
Stable 

25.  Oat all Asian Koel 
Eudynamys 

scolopacea 
 Cuculidae 

Least 

Concern 
Stable 

26.  Pain Nyin 

White-

throated 

kingfisher 

Halcyon smyrnensis Halcyonidae 
Least 

Concern 
Increasing 

27.  PyanHlwar Red-rumped Hirundo striolata Hirundinidae - - 
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Swallow 

28.  SarWa Tee 

Scaly-

Breasted 

Munia 

Lonchura 

punctulata 
Estrildinae 

 Least 

Concern 
Stable 

29.  ShwePyiSoe Common Iora 
Aegithina tiphia 

Aegithinidae 
Least 

Concern 
Unknown 

30.  Sissali 

 Lesser 

Whistling 

Duck 

Dendrocygna 

javanica 
Dendrocygnidae 

Least 

Concern 
Decreasing 

31.  Snipe 
Common 

snipe 

Gallinago 

gallinago 
Scolopacidae 

Least 

Concern 
Decreasing 

32.  Swin Black Kite Milvus migrans Accipitridae 
Least 

Concern 
Unknown 

33.  
Taung Pee 

Sue 

Common 

Hoopoe 
Upupa epops Upupidae Least 

Concern Decreasing 

34.  
Tha Bate 

Lwe 

Oriental 

Magpie Robin 
Copsychus saularis Turdidae 

Least 

Concern 
Stable 

35.  Titaetoo 
Red-wattled 

Lapwing 
Vanellus indicus Charadriidae 

Least 

Concern 
Unknown 

36.  WityiSoat 
Olive-backed 

sunbird 

Nectarinai 

jugularis 
Nectariniidae - - 

37.  Ye Kyat 
Common 

Moorhen 
Gallinula chloropus Rallidae 

Least 

Concern 
Stable 

38.  Ye Nyaunt 
Green 

sandpiper 
Tringa ochropus Scolopacidae 

Least 

Concern 
Stable 

39.  Za-yet 
Common 

Myna 
Acridotheres tristis Sturnidae 

Least 

Concern 
Increasing 

40.  

Za-yet 

Taung-pan 

Phyu 

Chestnut-

tailed starling 

Sturnus 

malabaricus 
Sturnidae 

Least 

Concern 
Unknown 

http://ibc.lynxeds.com/species/common-iora-aegithina-tiphia
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41.  Zee gwat Spotted Owlet Athene brama  Strigidae 
Least 

Concern 
Stable 

42.  Zwe 

White-

throated 

Babbler 

Turdoides gularis Turdoidinae 
Least 

Concern 
Stable 

43.  - 
Little-pied 

Flycatcher 

Ficedula 

westermanni 
Muscicapidae  

Least 

Concern 
Decreasing 

44.  - Paddy field 
Pipit  Anthus rufulus Motacillidae 

Least 

Concern 
Stable 

45.  - 
White-vented 

Myna 

Acridotheres 

grandis 
Sturnidae 

Least 

Concern 
Stable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ibc.lynxeds.com/species/paddyfield-pipit-anthus-rufulus
http://ibc.lynxeds.com/species/paddyfield-pipit-anthus-rufulus
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          Pycnonotus blanfordi                                                 Psittacula krameri 

 

 

      

                   Casmerodius albus                                               Ardeola grayii 

 

 

      

                 Egretta garzetta                                                Phalacrocorax niger 
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              Plegadis falcinellus                                                 Ardea cinerea 

 

 

      
            Dicrurus macrocercus                                           Nectarinia jugularis 

 

 

      
                 Anthus rufulus                                                   Halcyon smyrnensis 
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Hirundo striolata  Lonchura punctulata 

Gallinago gallinago  Sturnus malabaricus 

Streptopelia chinensis Acridotheres grandis
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                          Aegithina tiphia                                           Acridotheres tristis 

 

      
                 Saxicola caprata                                                        Upupa epops 

 

      
                  Merops orientalis                                                    Turdoides gularis 

 

Figure-1: Some of Avifauna Recorded from the Survey Area 

 

 

http://ibc.lynxeds.com/species/common-iora-aegithina-tiphia
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5.2 Diversity of Terrestrial Flora 

The flora diversity exists in wetland, on-land, and cultivated land. Six species of aquatic 

(kaing, baydar, kyu…etc.), thirty six species of   on-land trees (meze, magyi, htan, htein are 

mostly abundant), and ten species of vegetation (paddy, groundnut, sunflower…). Many micro 

algae species exist but are not recorded. There was no endangered or threaten species and also 

endemic species. 

 

(Table-2) List of Flora in the Impact Zone 

No. Common Name Scientific Name Family Name Habit 

1.  Anya-kokko Albizia  lebbek Mimosaceae Tree 

2.  Thin Baw-kokko Albizia  julibrissin Mimosaceae Tree 

3.  Banda Terminalia  catappa L. Combretaceae Tree 

4.  Bawdi-nyaung Ficus  religiosa L. Moraceae Tree 

5.  Bawzagaing Leucaena  leucocephala Mimosaceae Tree 

6.  Dan-da-lun Moringa  oleifera Lam Moringaceae Tree 

7.  Eu-ca-lit Eucalyptus ovataLabill. Myrtaceae Tree 

8.  Gwe Spondias  mangifera Anacardiaceae Tree 

9.  Htan Borassus  flabellifer Arecaceae Tree 

10.  Hta-Naung Acacia leucophloea Mimosaceae Tree 

11.  Htein Mitragyna  parvifolia Rubiaceae Tree 

12.  Kathit Erythrinaarborescens Fabaceae Tree 

13.  Kyi Barringtonia  acutangula Lecythidaceae Tree 

14.  Lale Meliosma  simplicifolia Meliosmaceae Tree 

15.  La-pan Beaumontia  grandiflora Apocynaceae Tree 

16.  Magyi Tamarindus  indica Fabaceae Tree 

17.  Mezali Sennas  iamea  Fabaceae Tree 

18.  Meze Madhu calongifolia Sapotaceae Tree 

19.  Ngu Cassia fistula Caesalpiniaceae Tree 

20.  NyaungPeinne Ficus altissima Moraceae Tree 
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21. Ohn Cocos nucifera Arecaceae Tree 

22. Okhne Streblus  asper Moraceae Tree 

23. Padauk Pterocarpus  marsupium Fabaceae Tree 

24. Pinle-kabwe Casuarina  equisetifolia Casuarinaceae Tree 

25. PyaukSeik Holoptelea  integrifolia Ulmaceae Tree 

26. Seinban(Ni) Delonix  regia Caesalpiniaceae Tree 

27. Sha Ancacia catechu Mimosaceae Tree 

28. Subyu Ancacia  nilotica Mimosaceae Tree 

29. Tama Azadirachta  indica Meliaceae Tree 

30. Ta zaung Euphorbia neriifolia Euphorbiaceae Small Tree 

31. Tayok-magyi Pithecellobium  dulce Mimosaceae Tree 

32. Thayet Mangifera  indica L. Anacardiaceae Tree 

33. Thabye Eugenia bracteolata Myrtaceae Tree 

34. Thi Limonia  acidissima Rutaceae Tree 

35. Ye Thapan Ficus  glomerata Moraceae Tree 

36. Zi Ziziphus jujube Lam. Rhamnaceae Tree 
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             Madhu calongifolia                                                           Tamarindus indica 

 

      

              Holoptelea integrifolia                                           Meliosma simplicifolia 

 

      

              Azadirachta indica                                                    Cedrela febrefuga 
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              Terminalia catappa                                              Pithecellobium dulce 

 

      

                Albizia julibrissin                                                  Beaumontia grandiflora 

      

              Barringtonia acutangula                                           Cassia fistula      
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                   Streblus asper                                                   Limonia acidissima 

 

Figure-2: Some of Flora Species Recorded from the Survey Area 
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 (Table-3) List of Flora in the Impact Zone (Vegetation and Gardening) 

No. Common Name Scientific Name Family Name 

1.  Banana Musa ornata Musaceae 

2.  Maize Zea mays Poaceae 

3.  Green Gram Phaseolus  aureus Fabaceae 

4.  Groundnut Arachis  hypogaea Fabaceae 

5.  Rice Oryza sativa Gramineae 

6.  Sesame Sesamum  indicum Pedaliaceae 

7.  Sorghum Sorghum bicolor Poaceae 

8.  Sunflower Helianthus annuus Asteraceae 

9.  Thayet Mangifera  indica L. Anacardiaceae 

10.  Kazun Ipomoea batatas Convolvulaceae 
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Helianthus annuus   Phaseolus  aureus

Sorghum bicolor  Arachis  hypogaea 

Oryza sativa Ipomoea batatas 

Figure-3: Vegetation in the Survey Area 
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 (Table-4) List of Aquatic Flora in the Impact Zone  

No. Local Name Common Name Scientific Name Family Name 

1.  Bay dar Common water-hyacinth Eichhornia  crassipes Pontederiaceae 

2.  Kaing - Mnesithea  striata Poaceae 

3.  Kana phaw - Enhydra  fluctuans Asteraceae 

4.  Kyu Reed Arundo  donax Gramineae 

5.  Pait-Swal Narrow-leaved and hybrid cat-tail Typha  angustifolia Typhaceae 

6.  Ye Kazun - Ipomaea  aquatica Convolvulaceae 
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               Eichhornia crassipes                                               Ipomaea aquatica 

      
                  Typha angustifolia                                             Mnesithea striata 

 

 
Arundo donax 

 

Figure-4: Some Aquatic Plants in the Survey Area 

 

 

 



23 
 

5.3 Fish Diversity 

Six fish species were purchased from commercial fisherman, namely Wallago attu, 

Channa striatus, C. orientalis, C. puntatus, Mastacembelus armatus, and M. zebrinus recorded 

by Khaing Thazin Win, Nwe Nwe San.  “The Occurrence of Helminth Parasites in Some Bony 

Fishes from Taung Tha Man Lake, Amarapura Township” in MS Thesis (2011-2012). Of the 156 

fishes examined, only 91 fishes were infected with any of the five species of nematoses,  

Cucullanus sp,  Eustrongylides  wenrichi, Camallanus ophicephali, Hetrotyphlum calcarifum, 

and  Capillaria sp.; two species of acanthocephalans, Rhadinorhynchus celebesense, and  

Pallisentis nandai; four species of cestodes, Bovienia serialis, Ancistrocephalus  polyptera, 

Lytocestus longicollis, and  Khawia sinensis; and three species of trematodes,  Dactylostostomum 

gracile, Poracanthium mastacembellum, and  Hapladena sp. A total of 263 parasites were 

recorded in the 91 infected fish. Moreover, fourteen species of fishes were recorded by MBG in 

2015. There was no endangered or threaten species and also endemic species. 
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(Table-5) List of Fish Species in the Impact Zone (Ayeyarwaddy River and Taung Tha Man 

Lake) 

No. 
Common 

Name 
Scientific Name Family Name 

IUCN Red List 

Status 
Population 

Trend 

1.  Nga Bat Wallagonia  attu Siluridae - - 

2.  NgaChaung Mystus  nemurus Bagridae - - 

3.  NgaGyin Cyprinus  carpio Cyprinidae  Vulnerable Unknown 

4.  NgaKhu Clarias  batrachus Clariidae 
Least 

Concern 
Unknown 

5.  NgaMyin 
Pangasianodon  

gigas 
Pangasiidae 

Critically 

Endangered 
Decreasing 

6.  NgaMyit Chin 
Hampala  

macrolepidota 
Cyprinidae 

Least 

Concern 
Unknown 

7.  NgaMwedoe 
Macrognathus  

siamensis 
Mastacembelidae 

Least 

Concern 
Unknown 

8.  Nga Nat Pyar 
Morulius  

chrysophekadion 
Cyprinidae - - 

9.  NgaPhal 
Notopterus  

notopterus 
Notopteridae 

Least 

Concern 
Unknown 

10.  NgaPyin 
Helostoma  

temmincki 
Helostomatidae 

Least 

Concern 
Stable 

11.  NgaWat Ma Tilapia nilotica Cichlidae - - 

12.  NgaYant Channa  striatus Channidae - - 

13.  NgaZin Sat Chanda  ranga Ambassidae 
Least 

Concern 
Stable 

14.  NgaZinYine Arius truncates Ariidae - - 
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Figure-5: Common Fish Species, Tilapia nilotica, in the Survey Area 
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5.4 Diversity of Butterfly and Odonate Species 

This area is a key biodiversity of Indo-Burma Hot Spot. There are many varieties existing 

in this ecological environment. Fourteen species of butterfly, ten species of odonate, and eight 

species of rodents and reptiles were recorded. There was no endangered or threaten species and 

also endemic species. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 
 

 (Table-6) List of Butterfly species in the Impact Zone 

No. Scientific Name Family Name 
IUCN Red List 

Status Population Trend 

1.  Acraea  terpsicore Nymphalidae - - 

2.  Appias  libythea  Pieridae - - 

3.  Catopsilia  pomona Pieridae - - 

4.  Catopsilia  pyranthepyranthe  Pieridae - - 

5.  Danaus  chrysippus Danaidae - - 

6.  Danaus  limniace Danaidae - - 

7.  Eurema  hecabe  Pieridae - - 

8.  Hypolimnasmisippus  linnaeus Nymphalidae - - 

9.  Ixias pyreneverna Pieridae  - - 

10.  Junonia  atlites  Nymphalidae - - 

11.  Junonia  hierta Nymphalidae Least Concern Unknown 

12.  Papilio  demoleus Papilionidae - - 

13.  Papilio  polytesromulus Papilionidae - - 

14.  Pieris  rapae Pieridae - - 
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               Acraea  terpsicore                                                     Pieris  rapae 

 

      
                     Junonia  atlites                                      Hypolimnasmisippus  linnaeus 

 

      

                   Danaus  chrysippus                                         Papilio  polytes romulus 
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 Catopsilia  pyranthe  pyranthe         Papilio  demoleus 

Danaus  limniace 

Figure-6: Some of Butterfly Species Recorded from the Survey Area 
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 (Table-7) List of Odonate in the Impact Zone 

No. Scientific Name Family Name 
IUCN Red List 

Status Population Trend 

1.  Brachythemis contaminate    Libellllulidae - - 

2.  Bradinopyga geminate Libellllulidae - - 

3.  Diplacodes  trivialis Libellllulidae Least Concern Unknown 

4.  Neurothemis  tullia Libellllulidae Least Concern Unknown 

5.  Orthetrum  sabina Libellllulidae Least Concern Stable 

6.  Pantala  flavescens Libellulidae Least Concern Stable 

7.  Rhodothemis  rufa  Libellllulidae Least Concern Unknown 

8.  Rhyothemis  phyllis Libellllulidae Least Concern Unknown 

9.  Rhyothemis  variegata Libellllulidae Least Concern Unknown 

10.  Trithemis  kirbyi Libellllulidae Least Concern Increasing 
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                  Rhodothemis  rufa                                             Pantala  flavescens 

 

      

              Brachythemis contaminate                                  Diplacodes  triviali 

 

Rhyothemis  phyllis 

 

Figure-7: Some of Odonate Recorded from the Survey Area 
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 (Table-8) List of Rodents and Reptiles in the Impact Zone 

No. 
Local 

Name 

Common 

Name 
Scientific Name 

Family 

Name 

IUCN Red List 

Status Population Trend 

1.  
Kin-late-

shaw 

Common 

sun skink 

Mabuya  

multifasciata 
Scincidae - - 

2.  Lin-mway 
Banded rat 

snake 
Ptyas  mucosus Colubridae - - 

3.  Mwaypway Viper Daboia  russelii Viperidae Least Concern  Decreasing 

4.  MyawHout Cobra 
Ophiophagus  

hannah 
Elapidae Vulnerable Decreasing 

5.  
Poat thin 

nyo 

Blue 

crested 

lizard 

Calotes  mystaceus Agamidae - - 

6.  Tat-too 
Garden 

fence lizard 
Calotes  versicolor Agamidae - - 

7.  Shint Squirrel 
Sundasciurus 

tenuis 
Sciuridae Least Concern  Decreasing 

8.  Yal-myay 

Chequered 

keel  

back 

Xenochrophis  

piscator 
Colubridae - - 

 

 

 

 

 

 

 

 

 

ebcid:com.britannica.oec2.identifier.ArticleIdentifier?articleId=32225&library=EB&query=null&title=Elapidae#9032225.toc
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Sundasciurus  tenuis 

 

 

 
Xenochrophis  piscator 

 

 

Figure-8: Some of Rodent and Reptile Species Recorded from the Survey Area 
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 (Table-9) Number of Flora and Fauna Species, Genera and Families  

   recorded in the Impact Zones 

Flora/Fauna Species Genera Families 

Aquatic Flora 6 6 6 

Avifauna 45 41 31 

Butterfly 14 10 5 

Fish Fauna 14 14 12 

Flora 36 32 20 

Odonate 10 9 1 

Rodent and Reptile 8 7 5 

Vegetation 10 10 8 

Total 143 129 88 
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6. ADDRESSING BIOLOGICAL IMPACTS

        Factors contributing to the deadline of biodiversity include physical alterations to the 

geography due to resource  exploitation and changing land usages; pollution; overharvesting; 

introduction of exotic (non-native) species and elimination of native species through predation, 

competition, genetic modification, and disease transmission; disruption of natural process; and 

global climate change. Under these considerations, no major impacts are expected on the 

terrestrial, fauna, and aquatic ecology. Air and water quality will be decreased with the urban 

development. 

It does not observe the causative effects on ecological values, ecosystem structure, and 

ecosystem function. There is a little impact on flora species due to the land use change from 

agricultural use to urban development by land filling design during project construction but 

habitat fragmentation does not occur. Solid waste materials and waste water can cause air, lake 

water and land pollution. Taung Tha Man Thitsar should support for sustainable development 

activities of Taung Tha Man lake ecosystem cervices from CSR program. 

7. IDENTIFICATION OF MITIGATION MEASURES

Landscaping and planting of trees will be carried out to enhance the ecology and 

appearance of the site. No details of landscaping plans or planting material are available at this 

stage but the plant species selected for replanting will in large part determine which types of 

birds, butterflies, and other fauna, if any, inhabit the site (gardens) after construction. In addition 

to enhancing the aesthetic appeal of the project site, landscaping provides the means for partially 

restoring the site's natural elements and ecological habitats. It is therefore a significant mitigation 

activity with a positive. The landscaping plan should seek to avoid the use of non-native and 

potentially invasive species. It should include low-maintenance local species and the types of 

trees and shrubs used for feeding by local bird species. The landscape design should seek to 

encourage bird life, especially for the endemics, maximize shade and windbreak effect, as well 

as to hide the roofline of the buildings.  In Solid waste disposal, Poor garbage management at the 

resort would lead to unsanitary conditions including vermin and fly infestation and odorous as 

well as unsightly conditions. Although the means of solid waste collection and disposal have not 

been determined, it is expected that garbage management and good housekeeping will be 

practiced on the resort and that problems arising from the improper storage of solid waste will 
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therefore be avoided. It is also anticipated that a private waste contractor will also be responsible 

for collection and disposal of waste from the site. The kitchen will employ a chiller for garbage 

storage. Mitigation strategies for biological impacts can be divided into four categories; 

avoidance or minimization, restoration, enhancement, and creation. For the proposed Taung Tha 

Man Thitsar Resort Project, the following mitigation measures must be practiced. 

(1) Solid waste management system  

(2) Waste water treatment system   

(3) For the Ecosystem services, plantation and landscaping must be practiced to develop the 

green city plan and mitigate the carbon dioxide emission for public awareness. 

(4) Apply or awareness on existing environmental conservation laws. 
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Figure-9: Direct Impact Zone of Project Site 

Figure-10: Indirect Impact Zone of Project Site 
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1. INTRODUCTION 
 
1.0.  Introduction 

 
 A Cultural Heritage Impact Assessment (CHIA) has been carried out for “Taung Tha Man 
 Lake Resort Town Project” as part of the Environmental Impact Assessment (EIA) 
 required by Asian Development Bank. 

 
1.1.  Project Background 

 
Taung Tha Man Lake Resort Town project is situated on the southeast bank of 

Taungthaman Lake, adjacent to the U Bein Bridge on the north.  

 
 The project occupies a lot area of about 40.27 acres and the building types will include 
 shop houses, low-rise commercial buildings, hotel, banquet halls and a conference 
 center. 

  
1.2.  Aims and Objective of the CHIA 

 
 The purpose of CHIA is to identify possible archaeological, cultural and historical 
 evidences within and near the Study Area, to evaluate the potential impacts of the 
 proposed development area on archaeological, cultural and historical resources during 
 construction and implementation phases. This includes negative and positive impacts and 
 those that are direct, indirect, cumulative and residual after carrying out any proposed 
 mitigation measures. 

 
 This CHIA’s objectives are  

 to safeguard the integrity of heritage resources in the face of threats from 
development,  

 to present the legal and regulatory framework for heritage conservation and for 
dealing with heritage in the CHIA context; 

 To identify and record heritage resources within the development, highlighting 
heritage of critical significance and value;  

 To recommend a range of possible mitigation measures to deal with unavoidable 
              negative impacts on heritage resources. 

 
1.3.  Geographical Scope of the Study Area 

 
 The CHIA addresses potential impacts on cultural heritage on the following the proposed 
 “Taung Tha Man Lake Resort Town Project project”: 

  

 The construction shop houses, low-rise commercial buildings, hotel, banquet halls 
and a conference center (the whole project). 
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Figure 1.1.  Map showing the location of “Taung Tha Man Lake Resort Town Project 
project” Site 

 

Table 1.1. Assume Heritage by HIA Workshop in Bagan by UNESCO, Capacity Building for  

      Safeguarding Cultural Heritage Workshop (2015) 

Built Heritage Archaeology 

Temples 

Pagodas 

Monasteries 

Shrines 

Colonial buildings 

Decorative elements/architectural styles 

Pathways Cultural landscapes 

 

Burials 

Palaces  

Foundations 

Kilns 

Manufacturing sites 

Agricultural evidence  

Daily life items 

Water management 

 
1.4. Scope of Cultural Heritage Resources 

 
The CHIA addresses potential impacts to the following heritage resources within the 
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geographical scope defined above;  
 

 Standing and potential buried archaeological remains of settlements, cemetery, 
and other features 

 Cultural resource including traditional terracing and agricultural patterns, paths  
and routes, tombs  

 Historical buildings 
 
1.5.  The CHIA methodology comprised the following tasks: 
 

 Task 1. Baseline data collection 
A baseline study shall be conducted: 
To compile a comprehensive inventory of heritage sites within the proposed project area, 

 which include: 
(i) all declared monuments; 
(ii) all proposed monuments; 
(iii) all buildings/ structures/ sites graded or proposed to be graded by 
 Ministry of Culture (MOC) 
(iv) Government historic sites identified by MOC; 

 
(a) Desk-based study 
 To determine physical and cultural baseline conditions and to assess the potential 
 for cultural heritage resources to be present in the Study Area; 
 
 Desk-based study included information gathered from the following sources 

 Research Report, Term, Books and articles on relevant historical,  archaeological 
and other cultural studies; 

 Historical maps, photographs and illustrations 

 Cartographic sources including maps and satellite imagery 
 

(b) Preliminary scoping exercise 
 An initial site reconnaissance visit to preview the nature of the Study Area and to 
 evaluate the types and numbers of heritage resources present and assessment. 

 
(c) Field surveys 
 Preliminary scoping indicated that the following on site field surveys were 
 needed to supplement the information required to carry out the CHIA: 
 
  • Rapid Assessment Survey of the U Bein Bridge, Taungtheman Lake 
  • Preliminary Built Heritage Survey of religious structures that are situated 
     in the surrounding of the proposed development site  
  • Traditional village setting 
  • Built Heritage 
  • Other heritage resources 
 

 Task 2. Identification of impacts on Cultural Heritage Resources 
 

(i) To identify the existing impacts in the project area to gauge the degree to which    
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resources are already compromised 
 

 
Task 3. Assessment of Impacts on Cultural Heritage Resources 

 
All identified heritage resources were assessed in relation to the proposed “Taung Tha 
Man Lake Resort Town Project” including engineering works and temporary work areas. 
Potential impacts on heritage resources from “Taung Tha Man Lake Resort Town Project” 
and from its operation were assessed.  
 
Task 4. Recommendation of Mitigation Measures 

 
The CHIA details the various options for actions or programs to mitigate  unavoidable 
impacts that will result from “Taung Tha Man Lake Resort Town Project” and to maintain 
or improve the level of heritage resources. 
 
 

 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1.2. Methodology of CHIA 
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1.6. Legislation and Guidelines  
 

 The following documents supply the legal framework and guidelines for the 
 implementation of the CHIA by Protection and Preservation of Cultural Heritage Region 
 Law. (State Peace and Development Council, 1998) 
 

 
1.6.1. Current National Heritage Legislation 
 

The 1957 Antiquities Act of Myanmar acknowledges the protection of place of worship. 
 “The Protection and Preservation of Cultural Heritage Regions Law of Myanmar  (1998)”,  
 changes the term “antiquities” as in “Antiquities Act of Myanmar(1957)”,  which refers 
 only to places and objects with archaeological interests, to “cultural heritage” which 
 is "to be protected and preserved by reason of its historical, cultural, artistic or 
 anthropological value" for places existed before 1886. “The Law Amending the 
 Protection and Preservation of Cultural Heritage Regions Law (2009)” has changed 
 the timeframe to 100 years old. “The Protection and Preservation of Cultural Heritage 
 Regions Law of Myanmar (1998)”, is limited to ancient monuments and sites, and 
 absolutely not on intangible cultural heritage. For natural areas, only caves, pond and 
 natural landscape surrounding ancient monuments are mentioned. According to this 
 Law,  as of 1999 all nationally-declared Cultural Heritage Regions are each to be 
 registered and demarcated into three protection zones: Ancient Monumental Zone (MZ), 
 Ancient Site Zone (AZ), and Protected and Preserved Zone (PZ).  

 
 
1.6.2. National Heritage Resources Act 

 
General provisions for the cultural heritage region and the ancient monumental zone 
 

 The building existed before last 100 years. 

 The building has existed together with the architectural structure & artistic works. 

 Process of excavation is made as Ancient Site. 

 Existing without disturb the surrounding and living hood precinct of 90 feet’s from 
the building. 

 The building can be carries out the works of renovation & maintenance for 
archaeology. 

 The building which be essential for the reasons of its historical. 
 

General provisions for Ancient Site Zone 
 

 Existing one or more ancient monument. 

 Site where the ancient things be founded from above and of the ground. 

 Site where the process of excavation is made. 

 Site where the supporting evidences of archaeology have been founded. 

 Site where archaeological preservation and maintenance has been made. 

 Existing without disturb the surrounding and living-hood extend till 90 feet’s. 
(Example: farmland, paddy land, dwellings) 
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General Provisions for Protected and Preserved Zone 
 

 Within such zone, where an ancient monumental zone or an ancient site zone is 
situated. 

 Within such boundary, where supporting evidences of archaeology have been 
founded. 

 Within such zone, the need to protect and preserve the ancient monument, 
ancient site and view of the cultural heritage in order that they may not be 
destroyed. 

 
Criteria for Identifying Elements of Cultural Heritage and Heritage Conservation Areas 
 
Cultural Heritage 

 Ancient monument or ancient site which is required to be protected and 
preserved by reason of its historical, cultural, artistic or anthropological value. 

  
Ancient Monument 

 That have existed before last 100 years or that have been determined as cultural 
heritage  

 Architectural structure, shrine, stupa, temple, monastery, palace residential 
building and carving, image and painting thereon 

 Natural or manmade cave in which human beings had dwelt 

 Stone inscription and record 

 Road, bridge, sepulcher, sepulchral site and remains of excavated structure Pond, 
city-wall, gateway, moat, fort and any remains thereof; 

 
Precinct of ancient monument 

 The enclosure of an ancient monument 
 

 
1.6.3. Myanmar National Building Code 

 
Building codes which form part and parcel of Rangoon Municipal Act of 1922, which is 

 still in force, required that a person must obtain a permit from the Engineering 
 Department (Buildings) of city development committees to construct any kind of  building 
 in Yangon. If the building is completed, permission to occupy it must be  obtained from 
 the same department. Moreover, the ‘Myanmar National Building Code Development 
 Planning’ Project was signed between UN-habitat and national professional body, 
 Myanmar Engineering Society (MES) in 2011. This project is endorsed by the Ministry of 
 Construction, Department of Human Settlements and Housing Development. There are 
 altogether seven Technical Working Groups and in Technical Working Group II 
 Architecture and Urban Design, there is a chapter "Regulations for Historical 
 buildings" which is now using as a provisional one. (Myanmar National Building Code 
 Chapter, 2013) 
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1.7. Definitions 

 Terms which are used frequently throughout this document are defined in order to 

 ensure clarity; the definitions are taken from authoritative sources. 

 

 Cultural Heritage 

 In this CHIA cultural heritage is considered to be Physical Cultural Resources as defined 

 below. 

 

 Physical Cultural Resources 

 “Movable or immovable objects, sites, structures, groups of structures, and natural 

 features and landscapes that have archaeological, paleontological, historical, 

 architectural, religious, aesthetic or other cultural significance. Physical cultural resources 

 may be located in urban or rural settings, and may be above or below ground or under 

 water. Their cultural interest may be at the local, provincial or national level or within the 

 international community”. (Asian Development Bank 2003, Environmental Assessment 

 Guidelines) 

 

 Baseline Data 

 “Data gathered during social and environmental assessment to describe the relevant 

 existing conditions of the project, such as physical, biological and socio-economic 

 conditions, including any changes before the project commences.” (Asian Development 

 Bank 2003, Environmental Assessment Guidelines) 

 

 Impact Assessment 

 “Cultural Heritage Impact Assessment (CHIA) is defined as “a process of identifying, 

 predicting, evaluating and communicating the probable effects of a current or proposed 

 development policy or action on the cultural life, institutions and resources of 

 communities, then integrating the findings and conclusions into the planning and 

 decision making process, with a view to mitigating adverse impacts and enhancing 

 positive outcomes.” (International Network for Cultural Diversity – Cultural Impact 

 Assessment Project) 
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2. HISTORICAL SUMMERY 
 
2.1. CONTEXTUAL OVERVIEW 
 

The Taungthaman Water Front structure plan relates to an area of cultural land on the 

 southeast bank of Taungthaman Lake. The site is immediately to the north of historic U 

 Bein Bridge that is crossing in the Taungthaman Lake near Amarapura. To the northeast 

 of the site is the Yadanapone Univeristy, one of the main Univeristy in Mandalay. 

 

  Amarapura is one of Myanmar’s former capitals and now a township of Mandalay. It 

 was built by King Bodawpaya in 1783 and served as the centre of power  until 1857, 

 when the capital moved to Mandalay. 

 

Amarapura is bounded by the Irrawaddy River in the west, Chanmyathazi Township in the 

 north, and the ancient capital site of Ava (Inwa) in the south. It was the capital of 

 Myanmar twice during the Konbaung period (1783–1821 and 1842–1859) before finally 

 being supplanted by Mandalay in 1859. It is historically referred to as Taungmyo 

 (Southern City) in relation to  Mandalay. The township is known today for its traditional 

 silk and cotton weaving, and bronze  casting. It is a popular tourist day-trip destination 

 from Mandalay. There are also numerous  stupas to be seen in this area, including 

 the Kyauktawgyi Pagoda, as well as the Maha Gandhayon monastery. 

 

 The wholelength of U Bein Bridge  is 3967 feet or three quarter of a mile and it was built 

 around 1850. It is used as an  important passageway for the local people and has also 

 become a tourist attraction and therefore a significant source of income for souvenir 

 sellers. It is particularly busy during  July and August when the lake is at its highest. The 

 Ministry of Culture’s Department of Archaeology, National Museum and Library  plans to 

 carry out repairs when plans for the  work are finalised. 

  

 
Figure 2.1. Historic Photograph View with Taungthaman Water Front Development Site 
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Figure 2.2.  Taungthaman Water Front Development Plan  

 

 
 

Figure 2.3.  Taungthaman Water Front Development Plan  
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2.2. HERITAGE LISTING 

 

The development site identified in the Taungthaman Waterfront Development Structure Plan 

includes the U Bein Bridge, which is listed on the State Registered of Heritage places. In addition 

there are a number of heritage places and structures that are adjacent to the waterfront site 

that could potentially be impacted upon by the proposed development. These places and 

structures, listed below, will be considered by this report. 

 

Places Listed/ 

Unlisted 

Landuse 

Type 

Location Remarks 

Taung Tha Man Lake Listed Water 

Management 

Amarapura Township  

U Bein Bridge Listed Pathways 

Cultural 

landscapes 

 

Taung Tha Man Lake  

MAHASAKYA RAMSI 

Taung Tha Man Kyauk Taw 

Gyi 

Listed Cultural Taung Tha Man Village  

Pahtoe Daw Gyi Phaya 

(MAHAVIJAYARAMSI) 

Listed Cultural Northern Part of Taung Tha Man Lake  

Aung Myay Dataw Phaya Unlisted Cultural Taung Tha Man Village  

Shwe Moat Htaw Phaya Unlisted Cultural Taung Tha Man Village  

Kan U Kyaung Monastery 

Compound 

Unlisted Cultural Ywa Thit Village  

Tae` Nan Thar Phaya  Unlisted Cultural Aye-Mya-Thar-Yar-Kyaung 

(Monastery Compound) 
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3. SITE DESCRIPTION 

 

The study area consists of Taungthaman Lake that on the southeast bank has been occupied by 

the development site.  The northern part of the study area is the historic U Bein Bridge that is 

crossing in the Taungthaman Lake near Amarapura. To the northeast of the site is the 

Yadanapone Univeristy, one of the main Univeristy in Mandalay. The area consists of mostly of 

religious buildings, and includes cultural landscape, and public and private open spaces. 

 

3.1. WATER BODIES, GREEN AND OPEN SPACE 

 

Taung Tha Man Lake and Environs 

 

It has cultural heritage significance for the following reasons: 

 

Granddad was King Badon and he had chosen well the site of his capital namely as Amarapura 

(South Town). It was surrounded by lakes to lend a lush and green atmosphere in a dry hot 

land.The entire place presents a picture of green freshness and prosperity. The mass of water in 

the Lake Taungthaman keeps the atmosphere cool and pleasant. It is said that Buddha himself 

had prophesied that this place is going to be a prosperous city where Buddhism flourished. King 

Badon made the prophesy true. 

 

Amarapura’s another name Taung Myo (The South Town) had been in use even in the time of 

Myawadi Wungyi because it is situated on the south of Mt. Mandalay. The South Town and 

Taungthaman Lake are so well associated that one had not seen the town if he had not visited 

the lake. Its beauty is of world fame. Visitors who came there portrayed its grandeur in words 

and pictures. Michael Symes who was there on 18 July 1795 said that he had been lucky to know 

beautiful spots in both Europe and Aisa but unexpectedly Taungthaman’s beauty almost took his 

breath away. It surpassed all others.  

 

It is believed that the Buddha visited places where Buddhism would flourish later. In the course 

of these visits, the Buddha came to the Sagaing Hills. Ninetynine ogres came to listen the sermon 

of the Lord. With their request the Lord also visited the place of four other ogres living on the 

east of the river. They were Nga Taungthaman, Nga Taung Myint, Nga Taung Kyinn and Nga 

Taung Pyone. After having received the food offered by them, the Lord prophecied that these 

four ogres would enentually became Kings in these localities where Buddhism flourished. These 

places will be named after them. Taungthaman was one of these and Amarapura of course is the 

new name of Taungthaman and its environ. 

 

There are five places of some historical interest and they are; 

 1. The Mahagandharama Monastic Establishment, 

 2. The Taung Min Gyi Image, 

 3. An Avenue of Meze (Madhuca longifolia) Trees, 
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 4. U Bein Bridge 

 5. The KyaukTaw Gyi Image with the Temple above it. (Pin Nyar, Ko; Amarapura) 

 

 
Figure 3.1. Historic View from Taungthaman Water Front Development Site 

 

 
Figure 3.2. Historic Photograph View with Taungthaman Water Front Development Site 

 

 
 

 Figure 3.3. Historic Photograph from Taungthaman Water Front Development Site  
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Taung Tha Man Lake and its environs have a close association with historic builings that are 

highly valued by local people, and it is also tourist attraction place.  

 

3.2. CULTURAL LANDSCAPE 

 

Several cultural landscape features were identified as part of the field assessment. The 

subdivision is a tightly-knitted network of narrow roads, lots, and public/private areas that 

collectively create a cultural landscape. 

 

U Pain Bridge (U Bein Bridge) 

 

It has cultural heritage significance for the following reasons: 

 

It was in 1849 during the region of King Bagan (the Nineth King of Koung Baung Dynasty) that it 

was constructed.U Pain was clerking to Bai Sab the Myo Wun (Highest Officer in Charge of the 

City). During the raining season, the lake became full of water and except for boats the city was 

cut off from its hinterland that supplies the daily provisions. To save the situation a bridge was 

necessary to span it across from east to west.  

 

Both Bai Sab and U Pain were of Islamic faith and they served King Bagan long before he became 

king. They found that it was best to serve their master by having this bridge constructed and 

they easily got the king’s permission to do so. This permission involved the right to pull down 

used timber from residential quarters used by members of the Royal Family and officers of the 

king at times when Amarapura was not made the capital city. There was a suggestion that such 

timber should be more usefully employed in building monasteries. U Pain supervised the 

construction and it took two years to complete it. 

 

The bridge is not straight. Coming out from east bank it goes somewhat in south west direction 

and whenit comes to about the middle it turns northwest. It is believed that in this way it could 

stand well against the wind from the south in the season of rains. The posts were pointed at one 

end and driven seven feets into the lake-bed. Close to the ground two corss-beams were fixed to 

each post to prevent it from further sinking. Three layers of planks were laid on the floor and 

railings were fixed on each side of the floor all along the bridge. There were altogether 984 

posts. At each end of the bridge there were brick platforms and steps. Later these brick works 

were replaced by wooden ones. Then four rest houses were built at some intervals along the 

bridge. 

 

In this way more posts were used and the grand total of posts became 1086. At nine points a 

sort of draw-bridges were made in order to allow royal barges and war boats could get across 

the bridge. There are 482 spans and the wholelength of the bridge is 3967 feet or three quarter 

of a mile. 
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A year after the Second World War there was a big flood that the whole bridge was submerged 

under water. That caused a few spans of the bridge destroyed. U Ba Si, a native of Taungthaman 

and a representative of the house of Deputies repaired it after the flood. Another big flood came 

again in 1973. This time the Presiding Monk of the Mahagandharama (U Zanakabiwuntha) and 

the Township people Council repaired it. 

 

It is highly valued by the local community as an important passageway and it has also become a 

tourist attraction as a garden. 

 

 
 

Figure 3.4. U Bein Bridge,Taung Tha Man Lake and Historic Building related view with  

Taung Tha Man Water Front Development Site 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5. U Bein Bridge view from Taung Tha Man Village 

 

3.3. BUILT HERITAGE 

 

Built heritage is one of the most important cultural assets. It represents the historical layers of 

built environment in places made of brick, plaster, wood, metal and stone. Built heritage 
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includes monastery, factories, houses, hotels, museum, markets, fences and cemeteries, etc. It 

includes areas, precincts and streetscapes. 

 

In the study area, religious buildings such as stupa, temple, and monastery are historic buildings 

and they all have cultural heritage significance by the historical, social, aesthetic, architectural 

and archaeological value.  

 

MAHASAKYA RAMSI Taung Tha Man Kyauk Taw Gyi 

 

It has cultural heritage significance for the following reasons: 

 

It was King Sagaing (1819-37) popularly called Bagyidaw who ordered a great stone image 
sculptures. The King took great interest in art and he supervised the makig of a great bronze 
image called Thetkya Thiha to AVA (Innwa). It is sixteen and a half feet high and finished in 1824. 
 
On 2 November 1846, Bagan King decided to have a better building for the Mahathetkya Yanthi 
Image. A site on the west of the place where the British Envoy put up in 1795 was selected. For 
the new temple the Nanda (Called Anada) of Bagan was the model. The construction began on 
26 April 1849. The temple is constructed on a square platform with each side measuring 133 feet 
6 inches. It is 118 feet 6 inches tall. The construction took well over a year and the temple was 
finished early in October 1850. The finial (11 feet 9 inches high) was ceremonially raised and 
fixed on 29 October 1850. The Stone inscription of this record is still in existence.  
 
Survey from Architectural Points of View  

In this historic site, the whole complex is well planned with various effects. Viewed from 

surrounding of Taung Tha Man Lake and the vicinity of Amarapura Town, the whole is a 

landmark on the Taung Tha Man Lake and contributes to the community’s sense as a place of 

recreation. And hen tthe supremacy of stupa can be seen from the visual accessibility axis. The 

whole complex is in harmony and unity with respect to the distance and height. And then, all 

structures within the whole complex are created by making good space utilization and form 

composition. 

 
 

Figure 3.6. View of Taung Tha Man Kyauk Taw Gyi Temple  
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Figure 3.7. Taung Tha Man Kyauk Taw Gyi Temple (MAHASAKYA RAMSI) 
 

 
 

Figure 3.8. View of Taung Tha Man Kyauk Taw Gyi Temple (MAHASAKYA RAMSI) and Taung Tha 
Man Lake 

 
MAHAVIJAYARAMSI Pahto Taw Gyi Pagoda 
 

It has cultural heritage significance for the following reasons: 

 

It was built in 1819 by King Badon (Bodawpaya) when he was successed by his grandson King 

Sagaing on 7 June 1819.  It is located to the north of Taungthaman Lake in Amarapura Town. 

 

One night people reported that they saw at about 3000 yards from the palace on the south west 

a bright light shining on the horizon. The king investigated and found the light was hovering on 

the site of the monastery built by his father the Crown Prince Siri Mahadhannabhidaja Sihasura 

and his mother. The late king, Bodawpaya wanted to build a pagoda on this site. He decided to 
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carry out the wish of his grandfather and he said that he would prefer building one like the 

Mahaceti of Srilanka. 

 

An order was passed on 5 January 1820 to prepare the site for the Zigon Daw Gyi Mahaceti. 

Silver weighing 185,200 viss was issued for all expenses of construction including wages. The 

king accompanied by the Chief Queen laid the foundation on 2 March 1820. On the night of the 

following day there was a lunar eclipse and the relic chamber was closed precisely at the time 

when the eclipse started. After that the kig went daily to the site for supervision. 

 

Survey from Architectural Points of View  

In this historic site, the whole complex is well planned with various effects. It has a high aesthetic 

value and it is highly valued by the local community as a community space. Viewed from 

surrounding of Taung Tha Man Lake and the vicinity of Amarapura Town, the whole is a 

landmark and the supremacy of stupa can be seen from the visual accessibility axis. The whole 

complex is in harmony and unity with respect to the distance and height. And then the whole 

composition is dominant on the environment due to its massive form and height. 

 

 
 

Figure 3.9. View of U Bein Bridge and Pahtotawgyi Phaya from Development Site 
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Figure 3.10. View of MAHAVIJAYARAMSI PAHTODAWGYI PHAYA 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.11. View of the Entrance Gate of MAHAVIJAYARAMSI Pahtodawgyi Pagoda 

 
 
Other Places of Interest in Taung Tha Man Lake and its Environ 
 
The following religious buildings inn Nwa-Noet-Su Village, Ywathit Village and Taung Tha Man 

Village that are located within 1.5 kilo meter of the proposed development are considered as a 

cultural heritage and all are historc buildings according to the interview data by local people. But 

those recorded to date are in poor condition and at risk of loss. And also these are not nationally 

designated sites but there are highly valued by local community as a cultural significant.  
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Figure 3.12. View of Historic Buildings in Nwa-Noet-Su and Ywathit Village form Proposed  
          Development Site 
 

 
 

 
 

Figure 2.13. View of Tae` Nan Thar Phaya very closed with Proposed Development Site 
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Figure 3.14. View of Ywa Thit Kan U Kyaung Phaya very closed with Proposed Development Site 

 

 
 

Figure 3.15. Aung Myay Dattaw Phaya  
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Figure 3.16. ShweMoat Htaw Phay
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4. HERITAGE IMPACT ASSESSMENT

Proposed Work Impact during 
Heirtage Fabric   

Impacts on Values in Statement of 
Significance 

In Accordance with Relevant 
Design Guidelines 

In Accordance with Burra 
Charter Principles 

Taung Tha Man 
Lake Resort Town 

Will not impact 
directly on any 
recognized heritage 
fabric. 

Will impact on 
natural landscaping 
on An Avenue of 
Meze (Madhuca 
longifolia) Trees.  

 

Will impact on views identified in 
statement of significance for Taung 
Tha Man Lake’s environs. 

Will impact on landmark setting of 
Taung Tha Man Lake. 

Will impact on views from the 
vicinity of Taung Tha Man Lake to U 
Bein Bridge. 

All sites; Change of setting and 
visual impacts due to Resort Town.  

Development will contribute to 
community’s sense of place as a 
place of recreation. 

Will improve aesthetics 
appearences by upgrading. 

Will increase access risks or 
opportunities for tourism 
development and further research. 

Will increase ease of access to 
adjacent resources. 

Will increase the recreational and 
social facilities 

Generally all new building 
should be designed and 
constructed in accordance 
with the Myanmar National 
Building Code; Part 2 
Architecture and Urban 
Design, 2.10. Regulation for 
Historical Buildings;  
 

The following Burra Charter 
Articles are relavent to the 
overall development 
proposal; 
 
Article 8 - Setting which 
requires the retention of an 
appropriate visual setting and 
that new construction, which 
would adversely affect the 
setting or relationship is not 
appropriate. 
 
Article 25 - Interpretation 
which states that the cultural 
significance of many places is 
not readily apparent, and 
should be explained by 
interpretation. 
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5. RECOMMENDATION WITH MITIGATION OF IMPACTS ON CULTURAL HERITAGE 
 

Avoidance of Built Heritage Resources/Cultural Landscapes 
Taung Tha Man Lake and environs should develop as a recreational park by a preferred 
alternative and construction plan that will avoid significance demolition or extensive alternation 
to the Taung Tha Man Lake and its environs. And also avoiding destruction of these built 
heritage resources and cultural landscapes will mitigate any potential impact of the proposed 
development project.  
 
Development Guidelines 
If as a result of the completed project, the development freeze for the area is lifted, the MCDC 
should consider the implementation of design and development guidelines for the heritage 
significance area in order to conserve and enhance the character of the area. 
 
View Corridors 
View corridors from proposed resort town, especially in the vicinity of the Taung Tha Man Lake, 
to U Bein Bridge should be included in the detail design development for the site in accordance 
with precinct plan and Myanmar National Building Code chapter - Urban Design Guideline. 
 
Archaeological Management Plan 
An archaeological management plan should be prepared to guide the ground works on the site. 
 
Interpretation Plan 
An interpretation plan should be prepared to contribute to the visitors experience for the Water 
front development plan and to reflect the significance of the site.  
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6. CONCLUSION 
 
 In conclusion, by assessing potential impacts on cultural heritage resulting from 

 construction of Taung Tha Man Lake Resort Town Project, the designated and the 

 proposed heritage structure/ historic religious building in national level or local level 

 would be directly impacted. However, it also reveals that the impacts are more complex 

 than commonly presented, ranging from very indirect to fluctuating, direct and total. 

 With the rigorous application of mitigation measures it should be possible to limit but not 

 eliminate physical destruction from engineering works and cumulative. There will be 

 some residual impacts which no amount of mitigation will eliminate and an inevitable 

 loss of some heritage to development. 

 Planning of Taung Tha Man Lake Resort Town development project highlights an 

 invaluable heritage resource. At the same time, it will bring radical economic change to 

 local communities. Emphasis should be placed on developing a program to ensure 

 ongoing protection of the heritage resources linked to bringing socio-economic benefits 

 for the local communities. 
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APPENDIX X

 FIRST PUBLIC MEETING 



ပထမအၾကိမ ္လူထုေတြ႔ဆုုံပြြဲ 

လုပ္ငန္း  : Taung Thaman Thitsar Resort 

ေန႔ရက ္ : ၂၃.၅.၂၀၁၅ (စေနေန႔) 

ေနရာ : ရ ြာသစ္ေက ်းရ ြာ အေျခခံပညြာ မူလတန္်းေက ြာင္်း 

ေတြ႔ဆုုံပြြဲ စတင္္ခိန္ : မြန္းလြြဲ ၁း၀၀ နာရီ 

ပါ၀င္ေဆြးေႏြးသူမခား 

စဥ ္ အမည္ အလုပအ္ကိုင္ အဖြြဲ႔အစည္း

၁ ဦးစ  ်းျမတ္သူ အႀကုံေပးတာဝန္္ုံ ေတာင္သမန္သစၥာ ကုမၸဏီလီမိတက္ 

၂ ဦးစုိးျမင့္ ဒါရ  က္တြာ OSHE Co., Ltd 

၃ ဥ ်းသက္ပ  င္ေဇြ္ာ စ မံက န္်း အင္ဂ င္န ယြာ OSHE Co., Ltd 

၄ ေဒါက္တြာရည္မ န္ထ န္်း အၾကံေပ်းပညြာရွင ္ OSHE Co., Ltd 

၅ ေဒါက္တြာသန္်းေဌ ်းဥ ်း အၾကံေပ်းပညြာရွင ္ OSHE Co., Ltd 

- လူထုေတြ႔ဆုုံပြြဲသုိ႔ ေတြာင္သမန္၊ ရ ြာသစ္၊ ႏ ြာ်းႏ  ႔ေတြာ ္စ ႏွင့္ တနဲန္်းသြာ ေက ်းရ ြာမခားမွ ရပ္မိရပ္ဖမခား၊ 

တြာဝန္ရွ သူမ ြာ်း အပါအဝင္ စုစုေပါင္း (၈၈) ဦး္န္႔ တက္ေရာက္္ြဲ့ပါသည္။ 

အစီအစဥ္ 

၁။ အခမ္်းအနြာ ်း ဖ င့္လွစ္ေၾကြာင္်း ေၾကျငြာျခင္်း 

၂။ ေတြာင္သမန္သ စၥြာအ မ္ယြာ စ မံက န္်း မွ တြာဝန္ခ ံ အၾကံေပ်း ဥ ်းစ  ်းျမတ္သူက 

အဖ င့္ႏႈတ္ခ န္်းဆက္စကြာ်း  ေျပြာၾကြာ်းျပ ်း စ မံက န္်းလ ပ္ငန္်း စဥ္မ ြာ်း က   ရွင္်းလင္်း တင္ျပျခင္်း 



၃။ OSHE Services မွ ဒါရ  က္တြာ ဥ ်းစ  ်း ျမင့္က ပတ္ဝန္်းက င္ထ ခ  က္မႈဆန္်းစစ္ျခင္်း လ ပ္ငန္်း 

ဆ  င္ရြာမ ြာ်း က   ရွင္်းလင္်းတင္ျပျခင္်း 

၄။ OSHE Services မွ စ မံက န္်း အင္ဂ င္န ယြာ ဥ ်းသက္ပ  င္ေဇြာ ္က ပတ္ဝန္်းက င္ထ ခ  က္မႈ 

ဆန္်းစစ္ျခင္်း လ ပ္ငန္်းစဥ္မ ြာ်း က   ရွင္်းလင္်း တင္ျပျခင္်း 

၅။ OSHE Services မွ ဇ ဝမ   ်းစ ံမ   ်းက ဆဲ  င္ ရြာ အၾကံေပ်းပညြာရွင္  ေဒါက္တြာ ရည္မ န္ထ န္်း က 

ဇ ဝမ   ်းစ ံမ   ်းက ဆဲ  င္ရြာ ေ လ့လြာမႈ လ ပ္ငန္်းစဥ္မ ြာ်း က   ရွင္်းလင္်း တင္ျပျခင္်း 

၆။ OSHE Services မွ ေရွ်းေဟြာ င္်းယဥ္ေက ်းမႈအေမ အႏွစ္ဆ  င္ရြာ အၾကံေပ်းပ ညြာရွင္  

ေဒါက္တြာသန္်းေဌ ်းဥ ်းက  ေရွ်းေဟြာ င္်းယဥ္ေက ်းမႈ အေမ အႏွစ္ဆ  င္ရြာ  ေလ့လြာမႈ လ ပ္ငန္်းစဥ္မ ြာ်း က   

ရွင္်းလင္်း တင္ျပျခင္်း  

၇။ ၾက ေရြာက္လြာ သူမ ြာ်း ႏွင့္ သက္ဆ  င္ရြာ တြာဝန္ရွ သူမ ြာ်း အျပန္အလွန္  ေမ်းျမန္်းေဆ ်းေႏ ်းျခင္်း 

၈။ ေတြာင္သမန္သ စၥြာအ မ္ယြာ စ မံက န္်း မွ တြာဝန္ခ ံ အၾကံေပ်း ဥ ်းစ  ်းျမတ္သူက 

ႏႈတ္ဆက္ေက ်းဇူ်း တင္စကြာ်း  ေျပြာၾကြာ်းျခင္်း 

၉။ အခမ္်းအနြာ ်းျပ ်းေျမြာက္ေၾကြာင္်း  ေၾကျငြာျခင္်း 

ေဆြးေႏြး္ခက္မခား 

ဥ ်းပညြာေဇြာ တ (ရ ြာသစ္ကန္ဥ ်းေက ြာင္်း) 

(၁) ေက ်းရ ြာက  ယ္ထူ က  ယ္ထလမ္်းေပၚ တ င္ ကြာ်းၾက ်းမ ြာ်း  ျဖတ္သန္်း သ ြာ်းလြာေနသျဖင့္ လ မ္်းမ ြာ ်း 

ပ က္စ ်းမည္ျဖစ ္ေသြာေၾကြာင့္ က မၸဏ မွ မည္သ  ႔ တြာဝန္ယူမည္က  သ လ  ပါေၾကြာင္်း ။ 

 ဦးစ  ်းျမတ္သူ (ေတာင္သမန္သစၥာ ကုမၸဏီလီမိတက္) 

(၁) ဝန္ႏွင့္အြာ ်းမမွ သည့္အတ က္ ေရရွည ္တ င္ လမ္ ်းမ ြာ်းပ  က္စ ်းႏ  င္ပါေ ၾကြာင္်း ။ 

(၂) က မၸဏ အေနျဖင့္ ရ ြာလမ္်းမ ြာ ်းက   အဆင့္ျမွင့္တင ္ျပ ျပင္ေပ ်းသ ြာ်းမည ္  ျဖစပ္ါေၾကြာင္်း။ 

(၃) ထ  သ  ႔ျပ ျပင္မႈမ  ြာ်းျပ လ ပ္သည့္အ ခါတ  င္်းတ င္  ေဒ သခံမ ြာ်းႏွင့္ ဥ ်းစ ြာတ  င္ပငည္ွ ႏ ႈင ္်းသ ြာ်းမည ္  ျဖစ္ပါေ ၾကြာင္်း ။ 



ဥ ်းအ န္်း ေက ြ္ာ (ရ ြာသစ)္ 

(၁) ႏ ြာ်းႏ  ႔ေတြာ္စ ႏွင့္  ေတြာင္သမန္ၾကြာ်းလမ္်းက   ျပ ျပင္ေပ ်းေစလ  ပါေၾကြာင္်း။  

(၂) ေ ဒ သခံမ ြာ်း အမ ႈက္စ န္႔ပစ္မႈက   စနစ္တက  ျဖစ္လြာေစေရ ်းအတ က္ စ မံက န္်းမွ ကူည ေပ်းေစ လ  ပါေၾကြာင္်း ။ 

ဦးစ  ်းျမတ္သူ (ေတာင္သမန္သစၥာ ကုမၸဏီလီမိတက္) 

 (၁) က မၸဏ အေနျဖင့္ ရ ြာလမ္်းမ ြာ်းက   အဆင့္ျမွင့္တင ္ျပ ျပင္ေပ ်းသ ြာ်းမည ္  ျဖစပ္ါေၾကြာင္်း။ 

(၂) ျပ ျပင္မ ႈမ ြာ်းျပ လ ပ္သည့္အခါတ  င္်းတ င္  ေဒ သခံမ ြာ်းႏွင့္ ဥ ်းစ ြာတ  င္ပင္ညွ ႏ ႈင္်းသ ြာ်းမည ္  ျဖစ္ပါေ ၾကြာင္်း ။ 

(၃) အမ ႈက္စ န္႔ပစ္မႈမ ြာ ်း စနစ္က နေစ ေရ်းအ တ က္ စ မံက န္်းမျပ ်းမ  စည္ပ င္ႏွင့္ တ  င္ပင္ညွ ႏ  ႈင္်းျပ ်း လ ပ္ေဆြာင္  

ေပ်းမည ္ျဖစ္ပါေ ၾကြာင္်း။ 

(၄) စ မံက န္်းအေနျဖင ့္လည္်းအမ ႈက္စ န္႔ပစ္စ နစ္က  စနစ္တက  ေဆြာင္ရ က္သ ြာ်း မည္  ျဖစ္ပါေ ၾကြာင္်း ။ 

ဦးေက ြာ္ေဆ  (တနဲန္်းသြာ) 

(၁) ယြာဥ္အႏၲရြာယ္ ကင္်းရွင္်းေရ်း လ ပ္ငန္်းမ ြာ်း  ေဆြာင္ရ က္ေပ်းေစ လ  ပါေၾကြာင်္း ။ 

(၂) ေ မြာ္ေ တြာ္ယြာဥ္ၾက ်းမ ြာ်းေၾကြာင့္ ဖ န္ႏွင္ ့ အမႈနအ္မႊြာ ်းလ င့္ပ ံ႕မႈ နည္်းပါ်းေအြာင ္ ေဆြာင္ရ က္ ေပ်းေစလ   

ပါေၾကြာင္်း။ 

(၃) စ မံက န္်းလ ပ္ငန္်းမ ြာ်း  ေဆြာင္ရ က္ရြာတ င္ ရ ြာလမ္်းမ ြာ်းမပ က္စ ်းေစေရ ်းထည့္သ င္်းစဥ္်းစ ြာ်းေစ လ  ပါေၾကြာင္်း ။ 

(၄) စ မံက န္်းက အန ်းအ ပါ်းေက ်းရ ြာမ ြာ ်းက   မည္သ  ႔ ကူည ေထြာက္ပံ့ေပ်း မည္က   သ ရွ လ  ပါေၾကြာင္်း။ 

ဦးစ  ်းျမတ္သူ (ေတာင္သမန္သစၥာ ကုမၸဏီလီမိတက္) 

(၁) ေမာ္ေတာ္ယာဥ္မခားကုိ အရွိန္ႏႈန္းထိန္းသိမ္းရန္ လုပ္ေဆာင္ေပးမည္ ျဖစ္ပါေၾကာင္း။ 

(၂) မီးကိစၥ၊ လမ္းပုိင္းဆုိင္ရာလုိအပ္္ခက္မခား အပါအဝင္ အနီးအပါး ရြာအားလုုံးအတြက္ ပါဝင္ကူညီ 

ေဆာင္ရြက္ ေပးသြားမည္ ျဖစ္ပါေၾကာင္း။ 

(၃)  ဖုန္ႏွင့္ အမႈန္အမႊားလြင့္ပခုံမႈကို ေလ့လာျပီး စဥ္းစားေဆာင္ရြက္သြားမည ္ျဖစ္ပါေၾကာင္း။ 

(၄) အဖြြဲ႕တစ္ဖြြဲ႕သီးသန္႔ဖြြဲ႕စည္းျပီး ရပ္ရြာဖြုံ႕ျဖိ းတိုးတက္ေရး ေဆာင္ရြက္မည္ ျဖစ္ပါေၾကာင္း။ 

ေဆြးေႏြးပြြဲျပီးဆုုံး္ခိန္ း ညေန ၄း၀၀ နာရ ီ



























APPENDIX XI

 SECOND PUBLIC MEETING 



ဒုတိယအၾကိမ ္လူထုေတြ႔ဆုုံပြြဲ 

 

လုပ္ငန္း   : Taung Thaman Thitsar Resort 

ေန႔ရက္   : ၂၀.၉.၂၀၁၅ (တနဂၤေႏြေန႔) 

ေနရာ   : ရ ြာသစ္ ေက ်း ရ ြာ အေျခ ခံပညြာ မူလတ န္်းေက ြာင္်း 

ေတြ႔ဆုုံပြြဲ စတင္္ခိန္ : မြန္းလြြဲ ၁း၀၀ နာရီ 

 

ပါ၀င္ေဆြးေႏြးသူမခား 

စဥ ္ အမည္ အလုပအ္ကိုင ္ အဖြြဲ႔အစည္း 

၁ ဦးခင္ေ မြာင္ထ န္်း ျပန္ၾကားေရးတာဝန္္ုံ ေတာင္သမန္သစၥာ ကုမၸဏီလီမိတက္ 

၂ ဥ ်းစန္်းည န္႔ အုပ္ခ ်ဳပ္မႈ ဒါရုိ က္တြာ OSHE Co., Ltd 

၃ ဦးစုိးျမင့္ ဒါရုိက္တြာ OSHE Co., Ltd 

၄ ေဒါက္တြာ သ န္်းေဌ်း ဥ ်း အၾကံေပ ်းပည ြာရွင္ OSHE Co., Ltd 

၅ ေဒါက္တြာ ရ ည္မ န္ထ န္ ်း အၾကံေပ ်းပည ြာရွင္ OSHE Co., Ltd 

 

- လူထုေတြ႔ဆုုံပြြဲသုိ႔ ေ တြာ င္သမန္၊ ရ ြာသစ္၊ ႏ ြာ်းႏုိ႔ေတြာ္ စုႏွင့္ တဲနန္်း သြာေက ်းရ ြာမခားမွ ရပ္မိရပ္ဖမခား၊ 

တြာဝန္ရွိ သူမ ြာ်း အပါအဝင္ စုစုေပါင္း (၁၇၃) ဦး္န္႔ တက္ေရာက္္ြဲ့ပါသည္။ 

 

အစီအစဥ္ 

၁။ အခမ္ ်း အနြာ်း ဖ င့္ လွစ္ေၾ ကြာင္်းေၾကျငြာ ျခင္်း 

၂။ ေ တြာင္ သမန္သ စၥြာအိမ္ယြာစ မံ ကိန္်း မွ ျ ပန္ၾ ကြာ်းေရ်း တြာဝ န္ခံ  ဥ ်းခ င္ေမြာင္ ထ န္်းက 

အဖ င့္ႏႈ တ္ခ န္ ်း ဆက္ စကြာ်း  ေ ျပြာၾကြာ်းျ ခ င္်း 



၃။ OSHE Services မွ ဥ ်းစ န္ ်းည န္႔ ႏွ င့္ ဥ ်းစို်းျမင့္ တုိ႔ က ပတ္ဝန္်းက င္ ထိခိုက္မႈ ဆန္်းစစ္ျ ခင္်း လုပ္င န္်း မွ  

ေတ ႔ရွိ ခ က္ မ ြာ်း ကုိ ရွင္်းလင္်းတင္ျပျ ခ င္်း 

၄။ OSHE Services မွ ေ ရွ်းေ ဟြာင္်းယဥ္ ေ က ်းမႈ အေမ အ ႏွစ္ဆုိင္ရြာ အၾကံေပ ်းပည ြာ ရွ င္  

ေဒါက္တြာ သ န္်းေဌ်း ဥ ်းက  ေရွ်းေဟြာင္်းယဥ္ ေ က ်းမႈ အေမ အ ႏွစ္ဆုိ င္ရြာ  ေ လ့လြာမႈ 

လုပ္ငန္်းမွေတ ႔ ရွိခ က္ မ ြာ်းကုိ ရွင္်းလင္်းတင္ျ ပျခင္်း  

၅။ OSHE Services မွ ဇ ဝမ ိ်ဳ်းစုံ မ ိ်ဳ်းက ဲ ဆုိင္ရြာ အၾကံေပ ်းပည ြာရွင္ ေ ဒါက္ တြာ ရ ည္မ န္ ထ န္်း က 

ဇ ဝမ ိ်ဳ်းစုံ မ ိ်ဳ်းက ဲ ဆုိင္ရြာ ေ လ့ လြာမႈ လုပ္ငန္်းမွ ေတ ႔ ရွိခ က္ မ ြာ်းကုိ ရွင္်းလင္်းတင္ျ ပျခင္်း 

၆။ ၾက ေရြာက္ လြာသူမ ြာ်း ႏွင့္ သက္ ဆုိင္ရြာ တြာဝန္ရွိ သူမ ြာ်း အျ ပန္အလွန္  ေမ်းျမန္်း ေ ဆ ်းေႏ ်းျခ င္်း 

၇။  ေတြာ င္သမန္သစၥြာ အိမ္ယြာစ မံကိ န္်း မွ ျပ န္ၾကြာ်းေ ရ်းတြာ ဝန္ခံ ဥ ်းခင္ေမြာင္ ထ န္ ်းက ႏႈတ္ဆ က္  

ေက ်း ဇူ်းတင္စ ကြာ်း  ေျပြာၾက ြာ်းျခင္်း 

၈။ အခမ္ ်း အနြာ်းျပ ်းေျမြာက္ ေၾ ကြာင္်း  ေၾကျ င ြာျခင္်း 

 

ေဆြးေႏြး္ခက္မခား 

ဥ ်းတ င္ ဝင္်း  ( ေ တြာင္သမ န္) 

(၁ ) ေ တြာင္သမန္ ေက ်း ရ ြာသူ၊ ေ က ်းရ ြာ သြာ်း မ ြာ်း အသံု်းျ ပ်ဳသည့္  ေ ရတ င္ ်းႏွစ္တ င္ ်းသုိ႔ 

ဝင္ထ က္သ ြာ ်း လြာႏုိင္ရ န္ လမ္်း ခ န္ေပ ်းေစ လုိပါေၾ ကြာင္်း 

(၂) စ မံကိ န္ ်း က  ေျမဖုိ႔ထြာ ်းသည့္ တြာေ ဘြာင္ေၾ ကြာင့္ လမ္်း ပိတ္ေ န ပါသျဖင့္ သ ြာ်းလမ္်းလြာ လမ္်း 

စ စဥ္ေပ ်းေစ လုိပါေၾ ကြာင္်း 

 

ဦးေမာင္ေမာင္ (တြဲနန္းသာ) 

(၁) လက္ ရွိစ မံကိန္်းက ခင္်းထြာ်းသ ည့္ ေ က ြာက္ခင္်းလမ္်းမွြာ ပါ်းလႊြာေနသျဖ င့္ လမ္်းကို  ေ က ြာ က္ 

ထပ္မံခင္်းေ ပ်းေစလုိပါ ေၾကြာ င္်း 

(၂) အျမန္လ မ္်းမွ အတက္ အဆင္်းလမ္ ်းေ နရြာကုိ လ ည္်း ေက ြာ က္ခင္ ်းေပ်းေစလုိပါ ေၾကြာင္်း 



(၃) အႏၲရ ြာယ္မကင္်း စ ြာ  ေ မြာင္်း ႏွ င္ ေနသည့္ ကြာ်းမ ြာ ်း ေၾက ြာင့္ ကေလ်းသူ ငယ္မ ြာ်းကု ိ 

မထိခုိက္ေ အြာင္ ထိန္်း သိမ္်း ေ ဆြာင္ရ က္ ေ ပ်းေစလုိပါ ေၾကြာ င္်း 

(၄) ဖု န္ႏွင့္ အမႈန္ အမႊြာ်းမ ြာ်း လ င့္ပ ံ႕ မႈရိွသျ ဖင့္ ကြာ်းမ ြာ ်း ကုိ ဖုံ်းအုပ္ ေပ်းျ ပ ်း၊ လမ္်း မ ြာ်း ကုိ ေ ရ ဖ န္်းေ ပ ်းေစ 

လုိပါေၾ ကြာင္်း 

 

ဥ ်းပုိ်းတြာ (ရ ြာသစ္) 

(၁) ေဒသခံ မ  ြာ ်း ျပ်ဳျပင္ထြာ်း ေသြာ လမ္်း မ ြာ်းမွြာ စ မံကိန္ ်းေၾကြာ င့္ ပ က္စ ်း ေ နပါ ေၾကြာင္်း၊  ျပ န္ လည္  

ျပ်ဳျပင္ေပ်းရန္  ေျ ပြာၾကြာ်းေသြာ္လည္ ်း ဂ ရုျပ်ဳ  ေဆြာ င္ ရ က္ေပ်းမႈ မရိွပါေၾ ကြာင္်း၊ ထုိ႔ေၾကြာင္ ့  

ေဒသခံ မ ြာ်း ခင္်း က င္်းထြာ်းသ ည့္ လမ္်း ေ ပၚသုိ႔ စ မံကိ န္်းမွ ကြာ်းမ ြာ ်း  ေ မြာင္်းႏွင့္ မႈ 

မျပ်ဳေ စလိုပါေၾ ကြာင္်း 

 

ဦးခင္ေ မြာင္ထ န္်း (ျပ န္ၾကြာ်းေ ရ်း တြာဝ န္ခံ) 

(၁ ) ေ ရတ င္ ်းသို႔ သ ြာ ်းသည့္ လမ္်းကိစၥကို အေ သအခ ြာ မ သိရိွေသ်းသျဖင့္  ေလ့လြာျ ပ ်း 

လုိအပ္သ ည္ မ  ြာ ်း  ေဆြာင္ ရ က္ေပ်းမ ည္ ျဖ စ္ပါေၾ ကြာင္်း 

(၂) စ မံကိန္်းက  ေ ပ (၅၀) လမ္်းမ ြာ ်း ေ ဖါက္လု ပ္ခင္်းက င္်းေပ်းမည္  ျဖစ္ေသြာ ေၾ ကြာင့္  ေနြာ င္ တ င္ 

သ ြာ ်းလမ္ ်းလြာ လမ္်း ခ က္ခဲမႈ မ  ြာ ်း  ျဖစ္ေပၚ ေ တြာ့မ ည္ မဟုတ္ဟု ယူဆ ပါေၾကြာင္်း 

(၃) ကြာ်းမ ြာ်းတ င္ အမို်းအကြာမ ြာ်း ဖုံ်းအုပ္ျ ခင္်း ၊ လမ္်း မ ြာ်းကုိ  ေ ရျဖန္်းျ ခင္်း၊ အျမန္ လမ္်း 

အတက္အ ဆ င္်း ေနရြာကို  ေက ြာ က္ ခ င္်းျခ င္်းမ ြာ်း  ေဆြာင္ ရ က္ ေ ပ်းမည္  ျဖ စ္ ပါေၾကြာင္်း။  

ေက ြာ က္သြာ်း ပါ်းလႊြာသ ည့္ ေ နရြာ မ ြာ်းကုိ  ျ ပန္လည္စ စ္ေဆ်းျပ ်း  ျပ်ဳျပ င္ ေပ်းမည္ ျ ဖစ္ပါေၾကြာင္်း ၊ 

အခ ိ န ္ေ ခ တၱ ေစြာ င့္ဆိုင္်းေပ်းေစလုိ ပါေၾကြာ င္်း 



(၄) လမ္်း မ ြာ်းကုိ မုခ ျ ပ်ဳျပင္ေပ်း မည္ျ ဖ စ္ပါေၾ ကြာင္်း၊  ေျပြာင္ ်းလည္်းအသုံ ်းျပ်ဳရ န္ လမ္်း ရွိ၊ မရိွ 

အသိေသ်းပါ ေၾကြာင္်း၊ ေ လ့ လြာျပ ်း ေျပြာင္ ်းလည္်းအသုံ ်းျပ်ဳႏုိင္သ ည့္ လမ္်း ရွိ လွ င ္ ေ ျပြာင္်းလည္ ်း 

အသံု်းျပ်ဳေ ပ်းမ ည္  ျဖ စ္ ပါေၾကြာ င္်း 

(၅) ယြာဥ္ အႏၲရြာယ္ မက ေရြာက္ ေ အြာင္ အတတ္ ႏုိင္ဆုံ်း ထိန္်းသိမ္်းေပ်းမည္  ျ ဖစ္ပါေၾကြာ င္်း၊ 

ထိန္်း သိ မ္်းသ ည့္ၾကြာ်းမွ ယြာဥ္အႏၲရြာယ္ က ေ ရ ြာက္ ပါက ထိေရြာ က္စ ြာ အေရ ်း ယူ  

ေဆြာင္ ရ က္ ေ ပ်းမည္  ျဖ စ္ပါ ေၾကြာင္်း 

 

ေဆြးေႏြးပြြဲျပီးဆုုံး္ခိန္  း ညေန ၄း၀၀ နာရီ 
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