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Executive Summary 
 

Introduction and Background 

Myanmar Environmental Institute (MEI) has been commissioned under the Building 
Resilience and Adaptation against Climate Extremes and Disasters (BRACED) project to 
conduct Township Environmental Assessments (TEA) for selected townships which are 
identified as vulnerable to natural disaster and climate change. This study is 
undertaken as a part of BRACED Alliance Project which has aimed to build resilience of 
350,000 people in the selected 8 townships from climate extremes and disasters. 

As a part of full BRACED project (2015-2017), MEI has committed to undertake eight 
TEA report for eight townwhips namely Taungup, Kyaukpyu, Kengtung, Meiktila, 
Dagon Myothit (Seikkan), Mawlamyine, Hpa-An and Labutta. All TEA reports focus on 
township level plans and economic developments related to that administrative 
boundary and provide recommendations for decision makers to apply in the planning 
process that incorporates environmental and social concerns. It furthermore allows for 
improved awareness of the environment in future planning process. This data will 
further help to identify potential environmental changes and impacts on communities 
that might impact on capacities of vulnerabilities within communities. 

Environmental Legislative Framework & Enabling Environment for SEA 

In Myanmar, EIA (Environmental Impact Assessment) procedure was introduced in 
December 2015. Since then , EIA  has  widely practiced in development projects in a 
number of sectors. According to procedure, investment proposals are required to 
conduct either EIA or IEE.  

Under the Article 123 of section 10 of EIA procedure (2015), it is stated that MONREC 
may ask relevant authorities to conduct SEA for policy strategy development plan and 
program prepared by government organizations of state, regional and township 
administration, self-administered zone and division or private sector projects. However, 
this article does not provide details on application of SEA in decision making process or 
explicitly stress where an SEA is required. An SEA is to be undertaken by a government 
department on a specific development plan or project or strategy upon the request of 
MONREC  

Hence, according to existing environmental regulations, there is not strong and  
mandatory requirement for conducting SEA.  

In addition, this TEA study is not intended to replace or substitute any SEA 
requirement under the EIA procedure. The data presented should support the 
development of any further environmental studies undertaken by government or 
private sector actors in Kyaukpyu Township by giving a contextual overview of the 
situation in the township. 

Environmental Scoping  
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Preliminary scoping study was conducted through stakeholder consultation meetings 
and desktop review. Interesting environmental components are identified as mangrove 
ecology, terrestrial flora and fauna, coral habitat, livelihood, tradition and cultural 
heritage. 

The active and potential development plan and activities identified as having negative 
environmental consequences are described in the following table with linked issues. 

Development and 
Activities  

Key Environmental  Issues  

Industrial Development, 
SEZ  

Pressure on mangrove ecosystem, flora and fauna , 
beach , endangered  species , air pollution , waste 
pollution, emergency , land acquisition,   environmental 
management  

Waste Management  Air pollution, health and hygiene  

Enhance of tourism sector  Sewage , solid  waste , public health ,  culture , aesthetics 
of   beach  

Pressure on Mangrove 
Habitat  

Loss of ecosystem services and vulnerabilities  

Environmental Baseline  

Kyaukpyu is located on the island of Ramree off the coast of Rakhine State in western 
Myanmar. It is the  largest coastal town on the Ramree Island (Myanmar‟s largest Island 
occupying  area of 1,168.1 km². Straddling 19° 26' 0" N and 93° 33' 0" E Kyaukpyu faces 
Bay of Bengal. It is about 400 km Northwest of Yangon. 

Climatology 

The study area has the tropical monsoon climate with warmer temperature throughout 
the year. The weather and climatology of study area are predominately influenced by 
the Northeast and Southwest Monsoon with short transitional periods between them. 

According to study conducted for the baseline period of 1981 to 2010, annual rainfall 
shows increasing trend, indicative of more years, within the period of study where 
rainfall exceeds average. Both rainfall quantity and number of wet days shows an 
increasing trend. The data suggest that warmers days have been observed while nights 
have been cooler. 

Air Quality and Water Quality 

There is no comprehensive air quality survey record was available for either Kyaukpyu 
or Ramree Island as a whole. Emission sources in the future are predicted to be 
industrial facilities, marine vessel, inland transportation and waste burning. 

It is known that marine water quality survey was conducted for oil and gas 
development project centering on the predetermined locations along potential offshore 
pipeline route and jetty area.   Data is not publically available.   

Forest Coverage 
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The majority of township is covered with agricultural land which is followed by open 
forest and flooded area. Mangrove forest coverage is about 16% of total forest area. 
Close forest cover seems to be very low with 0.34 %.  

There is not designated protected area on Ramree Island.  However a high priority Key 
Biodiversity Area ( KBA)  known as Wunbeik  Reserve forest is located to the east of 
Ramree Island  and eastern part of Yanbye Township. The area covers 229.19  km² 
whereas total KBA is considered with area of 2,407 km2. Information on the Wunbeik  
protected area  is limited and an overview of the ecological characteristics of the area is 
not available . The land cover of Wunbeik mangrove forest has been significantly 
changing with decrease of dense mangrove forest and the increase of sparse mangrove 
cover and paddy field. Within 23 years ( 1990-2013), 54 % of dense mangrove forest had 
disappeared. 

The key plant species considered to be conservation interest in this mangrove 
vegetation are La-ba Sonneratia griffithii (Critically Endangered), Ka-na-so Heritiera 
Fomes (Endangered) and Moluccan Ironwood Intsia bijuga (Vulnerable) .  

The key reptile species identified in the area are Hawksbill Turtle (Critically 
Endangered), Mangrove Terrapin (Critically Endangered) , Green Turtle (Endangered ) 
and Olive Ridley Turtle (Vulnerable) .  

Terrestrial Flora 

Most of the remnant primary forest patches are found only on the hilly areas. Flat areas 
have degraded or open secondary forest. Of the plant species, tree species also included 
Dipterocarpus spp  Hopea odorata, Tectona grandis and Xylia xylocarpa,which are species of 
conservation importance. 

Mangrove and riparian habitat were found to occur along the back area fringes of tidal 
channels extending inland from the coast as well as on inland sheltered swampy area as 
described in the Kyaukpyu habitat map.  

Other habitats are shrub land, secondary wood land, grass land, sandy shore and rocky 
shore. 

Terrestrial Fauna 

Information about the terrestrial inland wildlife was presented based on the MEI 
member‟s survey work during 2007 and 2008.Identified mammals such as Palm Civet, 
and Barking Deer, Tree Shrew are listed as least concerns in IUCN list.  

The reptile specice of Elongated Tortoise, which was recorded in both primary forest 
and secondary woodland, is listed as an endangered in the 2007 IUCN Red List of 
Threatened Species and is also protected by Myanmar. 

A total of five marine turtle species are reported to nest on the Rakhine coast .These are 
the endangered Loggerhead, Green Turtle, Olive Ridley Turtles as well as the critically 
endangered Leatherback Turtle and Hawksbill Turtles. However, it was informed by 
local villagers about the history of nesting of three marine turtle species on the beaches 
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of northwest Ramree Island from 2003 to 2008. Some coral are observed in the rock pool 
near Kyauktalong Boulder.   

Social Environment 

According to the latest population record (2014), total population in Kyaukpyu 
Township was 165,352 people. Among these people, 87 % of population lives in rural 
where urban population accounts for 13%. 

The largest ethnic group of Kyaukpyu and Ramree Island is Rakhine people. Rakhine 
people of study area speak their own language. Rakhine people have the tendency to 
maintain their own culture, language and customs. Other ethnic groups are Chin, 
Bamar  and  Kayin. Major population is Buddhist and other religions are Muslim, 
Christian and Hindu. 

Fishing and agriculture are  major means of income to local people. Another income are 
from hand dug oil mining , trading and livestock holdings. 

More than 50% of pollution depend upon agriculture for their livelihood. 13 percent of 
population engages in fishing and 10 percent in livestock farming.  The remaining 25 
percent depend on small businesses and other activities.   

Quality of life is considered rather low in the region especially in rural area due to poor 
access to services, poor infrastructure and lower employment opportunities and 
income. In addition, owning to the low opportunity of diversified income sources such 
as employments, alternative income for local people is limited except from traditional 
livelihoods. 

Environmental Issues , Environmental Threats and Vulnerability  

A number of potential and existing environmental and social effects are expected to 
occur by existing and planned development projects. 

Element   Probable  Impact  

Biodiversity   Direct impact to terrestrial  flora and fauna through site clearance 
and road construction  

 Disappearance of remnant primary forest habitat  and  losses of 
fauna species of conservation important  

 Loss of marine turtle nesting and hatching area  due to the human 
encroachment and coastal development  

 Disruption to mangrove community of tidal rivers in the sheltered 
area and reserved area due to increased road construction and 
human encroachment  

 Disruption to the  natural landscape and sandy beach due to the 
potential  aggregate and sand mining for construction works  

 Pressure on mangrove communities 

 Potential impact to benthic flora and fauna  due to the  port 
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construction and dredging works  

Water and 
Air Pollution 

• Increased sedimentation from construction runoff  in the local water 
course and marine water pollution  

• Marine water pollution from site runoff , accidental spill of oil taker 
and vessel  

• Potential impact to the marine aquatic life and  marine turtle due to 
the accidental discharge  of  solid waste and other hazardous water 
from operation and construction work  to local water bodies  

• Increased emission source from industrial park , transportation and 
vessel movement and  air quality degradation 

Pressure on 
Local 
Resource 

 Increased mining for basic construction material such as  aggregate  
and sand to use in   SEZ infrastructure  

 Increased sand mining along the beach area which could disrupt the 
beauty and  turtle nesting area of beach , finally lead to coastal 
erosion 

Livelihood 
and Culture 
and Social 
Service 

• Loss of exiting ecosystem service provided by  primary remnant  
forest , secondary woodland and other habitats  to local community   

• Loss  of agricultural lands  and loss of yield of stable rice and other 
crops  

• Land acquisition , Compensation  and resettlement issues   
• Change of entire lifestyle , professions  and livelihood of community  
• The price of commodity  are expected to increase  
• Navigational issue and  loss of fishing ground  due to the increased 

movement of vessels  and restriction for oil and gas exploration  
• Interruption  to  local business such as artisanal  oil dug well  
• increased migrant population  resulting in vanishing of  both tangle 

and intangible of Rakhine culture  
• Pressure on the health service  and other social service by increased 

migrants 

 

Waste 
Management 

 More pressure on the existing waste management service by future 
developments and increased population  

 Blockage to the drain and sewer causing much flooded area and 
spreading of vectors and forming stagnant water with fouling smell.   

 Employees responsible for waste collection and disposal are 
exposed to harmful substance.  

 Presence of fire hazard by flammable and combustible  material  

 Soil and water contamination due to the lack of leaches control 

 Burning of solid water emits toxic chemical compounds which 
could impair the health of people living in the vicinity of waste 
dumping site  
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Environmental Threat to Vulnerabilities  

Air pollution is major concerns from the opening burning of municipal solid waste at 
the dumping site which is closely located to the residential area.  Public health, fire 
hazard and water pollution issues are additionally expected through burning waste. 

A number of environmental impacts by the removal of mangrove community are 
identified.  Deforestation and loss of spawning ground and impact to aquatic species 
due to the degradation of local mangrove habitat could directly link to the reduction of 
the vulnerability of local communities through loss of food security in long term.   

According to community resilience assessment reports, major natural disasters 
identified are flooding and storm. Water scarcity also has become seasonal stress as a 
result of intense heat and other factors. Air Pollution, marine water pollution, water 
scarcity would significantly contribute the negative health affects to communities. 
Mangrove Forest degradation and loss of terrestrial biodiversity would have pressure 
of the rural communities who relies much on ecosystem services to sustain their 
livelihood. 

General Recommendation for Major Actors  

A series of recommendations is summarized for government organization, Industry and 

business, community and civil society as follows. 

Recommendations for Government  

1. Existing environmental and related regulations and laws highlighted in chapter 2 
of this report should be reviewed by local government departments and 
established  enforcemement measures including identification of responsible 
agencies and departments 

2. Establish and convene a joint environmental working committee within township 
and regional level government  structures to agree and adopt and implement an 
environmental management framework , oversee enforcement of laws and 
regulations  and  develop monitoring mechanism to monitor progress in tackling 
environmental and social issues  

3. The recommendation, strategic environmental management framework and 
broad alternatives from  recommended SEA report should have effective 
influence on the SEZ plan process and follow up recommendations in SEA should 
be strictly implemented 

4. This SEA study should stress more on cumulative impact assessment of 
individual facilities and strategic options together with careful selection of critical 
decision themes through   inclusive stakeholder consultation meetings and expert 
judgment 

5. SEZ Environmental Management Committee  should be established to oversee, 
implement and monitor the effective implementation of SEZ environmental 
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management programs  

6. Promote community environmental awareness campaign highlighting the 
importance of ecosystem services  and its relation to community resilience   

7. Township waste management plan should be developed including a sustainable 
waste management campaign, waste collection,  storage facilities and disposal 
plan. 

8. Increase  capacity building of staff from  relevant departments  for enforcement 
and implementation of environmental legislations and guidance , inspection and 
monitoring of environmental  performance of business activities through 
environmental trainings  

9. Encourage industry and business to initiate transparency and information 
disclosure about their activities and service which are likely to impact on 
environment and community resilience   

10. Township departments and regional department should review both TEA impact 
section and Community Resilience Assessment Reports produced under BRACED 
to identify climate change, disaster shocks , stresses and further impacts caused 
by ongoing development activities. Activities identified by communities should 
be consolidated and plans drawn up for broader processes to enhance the 
resilience of most vulnerable communities of regions These can include 
maintenance and improvement of ecosystem service of natural biodiversity by 
channeling small grants and funds to joint community and government 
environment and ecosystem management projects. 

Recommendations for Industry and Business 

11. Initiate transparency and openness about project and business operations with 
publication of environmental, health and safety standards and policies. 

12. Land Acquisition and Resettlement Plan should be developed prior to any 
development in consultation with affected people and relevant authorities. 

13. Share information and findings of how businesses activities will affect community 
services and systems (food, water, energy, health etc.)  and their resilience to 
climate extremes and environment and establish a mitigation plan 

14. Encourage business investment in service provision and business practices that 
will improve the availability of resilience services to communities that will also 
contribute to economic development and profit margins (e.g agricultural services, 
community infrastructure, energy and water services etc.) 

15. Development of  community health and safety initiatives along with project 
specific occupational  health and safety program  

16. Prioritize environmental conservation and pollution prevention mechanisms in 
business operations 

17. Existing projects should develop project specific environmental management plan   
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and implement in accordance with existing EIA procedure.  
18. Adopt environmental training program to operatives to ensure the service and 

activities undertaken  by business do not adversely affect the resilience of local 
communities and the environment 

19. Corporate Social Responsibility programs should be initiated by SEZ 
management committees  and other development project proponents  focusing on 
enhancement of community resilience, community development,  protection of 
ecosystem service and environmental management  

Recommendations for Community and Civil Society 

20. Actively participate in stakeholder consultation and business meetings , share 
local knowledge and express concerns and challenges   

21. Understand  the role of stakeholders in the EIA process by providing 
environmental trainings  

22. Actively participate in environmental campaigns  by government and other 
organizations 

23. Develop a private sector oversight mechanism that tracks adherence to 
environmental laws and procedures of all new development activities and 
projects 

24. Oversee  development and implementation of generic  environmental 
management framework and and  encourage accountability and transparency  in 
business and development practices 
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Chapter 1  Introduction and Background 

1.1 Background 
Myanmar Environmental Institute (MEI) has been commissioned under the Building 
Resilience and Adaptation against Climate Extremes and Disasters (BRACED) project to 
conduct Township Environmental Assessments (TEA) for selected townships which are 
identified as vulnerable to natural disaster and climate change. This study is 
undertaken as a part of BRACED Alliance Project which has aimed to build resilience of 
350,000 people in the selected 8 townships from climate extremes and disasters.  

Environmental management and sustainability is one of the fundamental elements of 
sustainable development. There are many different mechanisms and approaches to 
achieving environmental sustainability. However, a thorough understanding of the 
status and condition of the natural environment and plans for developing the built 
environment is required to be able to analyze environmental impacts and development 
strategies to maintain and manage our natural environments.  

Amongst the tools to achieve this are strategic environmental assessments (SEA) which 
is a proactive measure to avoid or minimize the environmental consequences of 
development and other programs. 

Accordingly, MEI under the BRACED project has classified this study as a Township 
Environmental Assessment (TEA) . The TEA study however follows similar steps and 
methodologies as set out in SEA.  

As a part of full BRACED project (2015-2017), MEI has committed to publish 8 TEA 
reports in Hpa -An, Dagon Myothit (Seikkan), Meiktila, Kyaukpyu, Kengtung, Taungup 
and Letputta. All reports focus on township level and study the particulars of township 
plans and economic developments. This document provides recommendations for 
decision makers to apply in the planning process that incorporate environmental 
impacts and issues. It furthermore allows for improved awareness of the environment 
in future planning and policies. 

It is anticipated that the information and recommendations provided in this report will 
be utilized in local level development planning. This data will further help to identify 
potential environmental changes and impacts on communities that might impact on 
capacities or vulnerabilities within communities. It will also be utilized to identify how 
ecosystem and environmental management can support communities to strengthen 
resilience to a variety disaster and, climate shocks and stresses. This will indirectly 
benefit to women and children by supporting resilience building mechanism through 
its recommendations. 

In addition, in line with BRACED‟s objectives, this document provides general 
guidance notes and frameworks on how to integrate climate change risk considerations 
into strategic planning and inclusion of climate adaption and resilience strategy into 
decision making process as far as possible in the region. Servicing beyond the BRACED 
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project (2015-2017) the contents of this TEA can be regarded as basic environmental 
reference for future sustainable development activities and would feed into any full 
SEA undertaken by government departments. 

1.2 Introduction of BRACED 
The Building Resilience and Adaptation to Climate Extremes and Disaster (BRACED)  
Myanmar Alliance is a program aiming at strengthening resilience of communities 
across the country implemented by six consortium partners   (Action Aid, Plan 
International, UN Habitat, Myanmar Environmental Institute, World Vision, BBC 
media Action)  with the finical support from Department of International Development 
( DFID). The three year project 2015 to 2017 is coordinated by Alliance Coordination 
Unit based in Yangon. 

The principal goal of the project is to build the resilience of 350,000people across 
Myanmar to climate extremes through saving lives, protecting livelihoods, improving 
institutional coordination, and influencing national policy. BRACED alliance is building 
community resilience to climate extreme events so that vulnerable communities driven 
women and children are more resilience to identified climate shocks and stresses.  

In Kyaukpyu Township, Plan Myanmar, the implementing partner and three technical 
partners including BBC Media Action, UN Habitat and Myanmar Environment Institute 
are coordinating activities to strengthen resilience. UN Habitat is improving access to 
climate and weather and risk information through preparation of climate profile of the 
region and building capacities and skills of township stakeholders to use risk 
information in planning processes through the development of Township Disaster 
Management Plan (TDMP). They have additionally conducted township level and 
national level carpenter trainings to strengthen skills in safer construction. 

BBC Media Action undertook research on climate change communication and 
information access and then produced public service announcements (educational and 
awareness videos related to disaster preparedness and resilience) broadcast through 
televisions and radio channels. 

Plan Myanmar, the implementing partner of the program, has undertaken community 
resilience action planning in selected villages. Based on Community Risk Assessment, 
activities are implemented to strengthen resilience including capacity building 
trainings, resilience actions plans. 

Myanmar Environment Institute (MEI) is working to complement community resilience 
and institutional support activities by carrying out township environmental assessment 
in all eight townships. Study looks at the environmental threats posed by existing 
development projects, sectoral plans, and services to public and business activities and 
then predict future trends. Based on the finding, MEI prepares generic entry point and 
recommendations for township environmental management framework and provides 
trainings to government officials to lead on implementation of TEA recommendations. 
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Introduction of SEA in Myanmar 

Myanmar has recently entered into a transition period from military dictatorship to a 
democratic governance system with a newly elected government which has been 
putting many efforts in reforming both political and economic structures and policies. 
At this political juncture, inefficiency of environmental regulatory framework has 
been posing a critical challenge to the process of strengthening meaningful and 
effective environmental governance. 

Similar to other developing countries, Myanmar has been suffering severe 
environmental deteriorations for decades as a result of poor governance and weak 
knowledge of environmental issues among the governing bodies, private and public 
sectors as a result of the previous regime. 

Major environmental threats in Myanmar today include widespread deforestation 
occurring across the country along with water and soil degradation, loss of habitat 
and destruction of coastal mangrove forest. Many of these ecosystems and resources 
provide livelihoods and ecosystem services (flood/soil protection, drinking and 
utility) water to Myanmar‟s populations in both rural and urban area. 

In addition to anthropogenic impacts on these ecosystems and natural resources, the 
quality, availability and accessibility to these resources and ecosystems may also be 
significantly affected by changing climate and occurrence of climate extreme events. 

To address these concerns in Myanmar, there is an urgent need for government, 
private and civil society sectors to work together to develop and implement legislative 
frame work and guidelines  which  support  authorities to prevent further 
environmental degradation and damages from inappropriate development actions, 
plan and projects and to identify key proactive  measures for development of  
resilience of natural resources and ecosystems and the people that rely on them for 
livelihoods and ecosystem services. 

In Myanmar, EIA (Environmental Impact Assessment) was introduced in the last few 
years. Being project specific, EIA has some limitations as it does not contribute to 
higher level decision making. Thus SEA has emerged globally to bridge this gap.  
While EIA focus on individual projects, SEA aims to provide overall guidance toward 
integrating environmental sustainability into higher level planning process and policy 
choices. In general EIA approach is fairly reactive whilst SEA aims to be more 
proactive to mainstream environmental consideration into development proposals.  

Under the 2015 EIA procedure, SEA is a recognized tool to be carried out by 
government department on specific projects or development activities and plans. 

This Kyaukpyu TEA report follows the concept and process ofgeneral SEA 
methodology.  
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1.3 TEA Goal and Objective 

The principal goal of the regional TEA is to provide a regional overview of 
environmental status of Kyaukpyu    that leads to formulation of generic environmental 
management framework of selected sector complementing resilience building activities. 
In addition, TEA report is intended to provide guidance to the relevant decision makers 
to adopt sustainable development strategies in existing and potential plans and 
programs within the township boundary. 

This study is a starting point to advocate for better policy adaptation and to strengthen 
the capacity of governmental officials and community leaders to understand the 
correlation between development projects and environmental sustainability. 

This document has been designed to meet a number of objectives: 

 To analyze the existing environmental and social legislative frameworks relevant to 
environmental governance, 

 To collect environmental baseline information  representing  physical, ecological 
and social characteristics of study area, 

 To assess and identify significant environmental threats   

 To provide legal and technical guidance for sustainable development and entry to 
environmental management in study township , 

It is anticipated that recommendation and generic environmental management 
provided in this document shall be practically considered when implementing ongoing 
development plan and future potential. The recommendations of the reports will 
continue to serve beyond BRACED project period.  

1.4 SEA Methodology 

This TEA study will utilize a broad SEA methodology to undertake analysis of 
Kyaukpyu. There is no universal methodology for conducting SEA though a great deal 
of guidance is available for practitioners. A number of attempts have been made to 
optimize the approach of conducting SEA. Accordingly, MEI has used well-established 
EIA principle or simplified EIA process in TEA study whilst adapting it to incorporate 
climate change and disaster risk issues. 

The adopted SEA process is shown as following figure and key elements are described 
from staring point to the completion of process. 
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Figure 1SEA Process 

 

In this simplified SEA process, stakeholder participation and consultation shall be 
considered and included in every step as a continuous participatory approach. All 
feedback, suggestion and input taken from stakeholder consultations are taken into 
account in scoping and assessment and analysis. 

In this study, the environmental assessment shall be carried out at township level 
emphasizing the sensitivity of ecosystems and environments in study area with 
reflection of regional development plans. TEA will take a broader view of the potential 
impacts of sectorial plans e.g. tourism sector, industrial sector and other sectors. 

Analysis and evaluation of the probable impact builds on expert judgment technique 
from the core MEI team validated by a wider variety of opinions and expertise of 
individuals and a group of individuals who have considerable knowledge and skill in 
environmental related matters. 

Data Collection Methodologies 

The TEA requires a considerable amount of data and information including secondary 
and primary data. To make certain to be a reliable and realistic document, following 
methods were employed.   

Literature Review and Desk Study 

The research team firstly reviewed all existing and available technical and scientific 
documents relevant to the area and other unpublished data from governmental 
departments and academic institutions. 
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Field Data Collection  

Field observations were conducted in 2015 to collect primary and secondary data. 
During the field visits,  MEI team  principally met local governmental officials, some 
NGOs and local residents.  

Stakeholder Consultation and Interview 

Stakeholder meeting and focus group meeting were undertaken with various 
government departments during field survey. Participants and respondents actively 
discussed information and concerns about the environmental degradation.  

1.5 Limitations 

Major challenge during the study included a lack of secondary resource and 
information. No official environmental study has been previously performed in the 
region by the government.  It is reported that some environmental impact assessment 
studies were conducted for onshore and offshore oil gas production and export 
pipeline. However those onshore studies are not publically available. Some IEE studies 
for oil and gas exploration work published online centers on the Rakhine offshore 
environmental components with limited information about onshore environmental 
status. In addition it was quite challenging to identify concrete development plans in 
document of township level.  

During baseline observation trip, the study team was unable manage to visit some 
significant areas in the township including island and mangrove areas. Thus, the study 
centered on Kyaukpyu and other easily accessible surrounding areas. In the absence of 
the information, or insufficient data, experiences of stakeholders and expert judgement 
shall be mainly taken into account for predicting future trends of the particular issue. 

The study team recognizes the limitations and encourages the government to undertake 
full SEA of all development plans in the township. Further subsequent EIA should be 
undertaken on all new development activities in the township. 

More importantly, this study, given its mainly environmental focus, could not study all 
the issues in detail.  

1.6 Environmental Scoping 
Preliminary scoping study was conducted through stakeholder consultation meetings 
and desktop review. Interesting environmental components are identified as mangrove 
ecology, terrestrial flora and fauna, coral habitat, shoreline environment, livelihood, 
tradition and cultural heritage. 

The active and potential development plan and activities identified as having negative 
environmental consequences are described in the following table with linked issues. 

Development and 
Activities  

Key Environmental  Issues  

Industrial Development, Pressure on mangrove ecosystem, flora and fauna , 
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Development and 
Activities  

Key Environmental  Issues  

SEZ  beach , endangered  species , air pollution , waste 
pollution, accident and emergency , land acquisition,  
required environmental management  

Waste Management  Air pollution, health and hygiene   

Enhance of tourism sector  Sewage , solid  waste , public health ,  culture ,  
aesthetics of sea beach  

Pressure on Mangrove 
Habitat  

Loss of ecosystem services and vulnerabilities  
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Chapter 2  Environmental Legislative Framework & Enabling 

Environment, Environmental Assessments 

2.1 General 
Myanmar has already developed legislations and regulations relating to natural 
environment since before its independence. The Forest Act and the Burma Wildlife 
Protection Act, for example, have been enacted respectively in 1902 and 1936 for the 
sustainable use of forest products.   

2.2 National Environment Policy 
National Environment Policy was issued in 1994 by NCEA with intention of 
formulating sound environmental policies, legislative frameworks, effective utilization 
of resources and water so as to conserve environment and prevent from degradation 
.The major theme of policy is consideration of environmental and social aspect into 
development process. By doing so, it is believed to enhance the quality of life of citizen. 

2.3 Myanmar Agenda 21 
The commission also formulated a blue print, the Myanmar Agenda 21, in 1997 as a 
follow up of national environmental policy in response to the call of the Earth Summit 
to develop national strategies to implement the Global Agenda 21. Myanmar Agenda 21 
serves as a framework for integrating environmental considerations in future national 
development plans as well as sectorial and regional development plans in Myanmar 
and recognizes the need of environmental impact assessment, integrated economic 
development and sustainable social development respectively.  

2.4 National Sustainable Development Strategy 
National Sustainable Development Strategy was formulated to implement the National 
Environmental Policy in 2009 by Ministry of Forestry with the vision of wellbeing and 
happiness of Myanmar people. Three overarching goals identified are sustainable 
management of natural resources; integrated economic development and sustainable 
social development. In order to achieve these goals, a series of objectives are set along 
with activities. In addition, leading institution and collaboration institutions are 
identified to perform the activities.  

2.5 Relevant Environmental Legislation 
Besides the above-stated documents, there are several laws and regulations relating to 
the environmental matters administered by various relevant ministries in Myanmar. 
Some major laws and regulations are also tabulated with their main purposes in 
following table. 

Table 1 Existing Environmental Legislation 

Law and Year Purpose 
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regulation 

Factory Act 1951 To make effective arrangements in every factory for 
disposal of waste and effluence, and for matters of 
health, cleanliness and safety. 

Public Health Law 1972 To promote and safeguard public health and to take 
necessary measures in respect of environmental health. 

Territorial Sea and 
Maritime Zone 
Law 

1977 To define and determine the Maritime Zone, Contiguous 
Zone, Exclusive Economic Zone and Continental Shelf 
and the right of the Union of Myanmar to exercise 
general and exclusive jurisdiction over these zones and 
the Continental Shelf in respect of preservation and 
protection of the marine environment, its resources and 
prevention of marine pollution. 

Fishing Rights of 
Foreign Vessels 
Law 

1989 To conserve fisheries and to enable systematic operation 
in fisheries with participation of foreign investors. 

Marine Fisheries 
Law 

1990 To conserve marine fisheries and to enable systematic 
operation in marine fisheries. 

Forestry Law 1992 To implement forest policy and environmental 
conservation policy, to promote the sector of public 
cooperation in implementing these policies, to develop 
the economy of the State, to prevent destruction of forest 
and biodiversity, to carry out simultaneously 
conservation of natural forests and establishment of 
forest plantations and to contribute to the fuel 
requirements of the country. 

National 
Environmental 

Policy 

1994 To establish sound environment policies in the 
utilization of water, land, forest, mineral resources and 
other natural resources in order to conserve the 
environment and prevent its degradation. 

Protection of 
Wildlife and Wild 
Plants and 
Conservation of 
Natural Areas Law  

1994 To protect wildlife, wild plants and conserve natural 
areas, to contribute towards works of natural scientific 
research, and to establish zoological gardens and 
botanical gardens. 

Myanmar Mines 
Law 

1996 To implement mineral resources policy. 
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Conservation of 
Water Resources 
and river law  

2006 Protection and maintenance of river bank and river 
water quality by defining area of river bank and 
forbidding substance which are harmful. 

Conservation of 
Water Resources 
and River Rule 

2006  Specification on role and responsibility for maintaining 
river, permission process for activities which could 
damage river resources.  

Fertilizer Law 2002 To boost development of the agricultural sector, control 
fertilizer businesses, and to facilitate conservation of soil 
and the environment. 

Environmental 
Conservation Law  

2012 The law lays down  the path forward  to focus 
government efforts to accomplish sustainable 
development and provide basic principle for systematic 
integration of environmental issues in development 
mechanism   

Environmental 
Conservation Rule 

2014 The rules provide duty and power of Ministry and 
department, finance for sustainability, development of 
EIA procedure, guidance for development of 
environmental standard, urban environment ,waste 
management , protection of natural resource and natural 
heritage.  . 

EIA Procedure 2015 To provide a clear guidance how to perform 
environmental impact assessment and initial 
environmental examination for the development 
projects.   

National 
Environmental 
Quality Guideline( 
Emission)  

2015 To inform the specific requirement and standard for 
discharge and emission.   

Source: Resource and Environment Myanmar 
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Figure 2 Generic Environmental Policy Framework 

 

2.6 Institutional Management and Arrangement for Environmental 

Policy and Strategies 

Central Committee for National Environment Conservation and Climate 

Change (NECCC)  

Chaired by Vice President of Union of Myanmar, this committee plays a high level 
coordinating role among the sectorial ministries. Responsibilities of the central 
committee include laying down policies and mediating the tasks between the Ministries 
of the Union and Cabinets of the Regions and states.  For effective implementation, it 
has established following committees. 

• Policy, Law and Standards Working Committee 
• Climate Change Mitigation and Adaptation Working Committee 
• Land use and Culture /Heritage Working Committee 
• Urban and Industries Working Committee 
• Environmental Education Working Committee 
• Green Economy Development working Committee 

National Coordination Framework 

Natural Resource and Environmental Conservation Committees of Pyithu Hluttaw 
(Lower house) and Amyotha Hluttaw( Upper House) were formed as part of check and 
balance mechanism of Phuhtaungsu Hluttaw. These committees will serve as advisory 
board to Hluttaw. Responsibilities held by these bodies include gathering information 
about the widespread environmental issues and complaints from communities and 
affected people, serving as an advising administrative bodies for more transparent and 
effective implementation of environmental policy and regulations, reviewing existing 
legislation and promulgating   new natural resource and environmental related 
legislation. 
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Ministry of Natural Resources and Environmental Conservation 

Since Myanmar has initiated its move towards democracy, the Ministry of Forestry was 
reformed as Ministry of Environmental Conservation and Forestry (MOECAF) in 2011 
as a national level agency to coordinate and handle environmental related issues and 
matters including the implementation of international environmental agreements 
signed by government, law enforcements and information dissemination. MOECAF 
was reformed again by merging with Ministry of Mining as Ministry of Natural 
Resource and Environmental Conservation (MONREC) effecting from 1st April 2016.  

Currently MONREC has been acting as focal coordinating body for country‟s 
environmental performance and implementation of environmental management.   

MONREC has supported preparation of environmental regulations such as EIA rules, 
environmental quality standards through collaboration with international financial 
institutions and United Nations organizations. MONREC has been extending it 
organizational structure by forming sub -divisions under Environmental Conservation 
Department) into State and Division offices and recruiting new staff with the aim of 
effectively implementing and managing environmental regulations and resources.  

Environmental Conservation Department (ECD) 

The Environmental Conservation Department (ECD) under MONREC was established 
in October 11, 2012 to take responsibility for the effective implementation of 
environmental conservation and management in Myanmar.  

Environmental Conservation Department is responsible for implementing National 
Environmental Policy, strategy, framework, and action plan for the integration of 
environmental consideration into in the national sustainable development process. 
Additionally ECD has to manage natural resources conservation and sustainable 
utilization, the pollution control on water, air and land  and   to cooperate with other 
government organizations, civil society, private sectors and international organizations 
concerning with environmental management.  

Being a national coordination body related to environmental matters, ECD has been 
hosting various environmental and sustainable related workshops and meetings in an 
effort to develop human resource, knowledge and technical expertise in environmental 
sector, transferring and encouraging knowledge sharing from international 
counterparts and experts.  

ECD is also responsible for managing the national climate Change strategy 
development and implementation under the Myanmar Climate Change Alliance. 

Regions/States Environment and Climate Change Supervision Committee 

With notification, Union Government office gives order to form regional, state and 
Naypyidaw level, Regional Environmental Conservation and Supervising Committee. 
The Committee will be chaired by a Council member nominated by the Regional and 
State Government and the members are nominated by sector ministries and some 
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representatives from CSO.  The regional ECD head will act as secretary of committee. 
The tasks given are1 

 Implementing Environmental Impact Assessment and establishing  
comprehensive monitoring for environmental conservation 

 Supervising climate change mitigation and adaptation activities and 
coordination between relevant government department and organizations 

 Formulations of plans for conservation of natural resources and cultural 
heritages 

 Issuing directives and supervising activities towards prevention of loss of natural 
resources and sustainable effective use of them 

 Formulation and implementation of plans and directives for sustainability and 
efficiency of energy use 

 Supervision  of  environmental  statistics  and database 

 Supervision of environmental  management of urban, rural, industrial zone and 
special economic zones 

 Supervision of systematic control of waste 

 Coordination between relevant government bodies and organizations on 
environmental disputes 

 Inspection and taking action on environmental complaints and if necessary 
reporting to the Environmental Conservation Committee 

2.7 SEA Requirement in EIA Procedure 
Newly emerged EIA procedure approved by Union Government in November 2015 and 
officially launched in December 2015 with support of Asia Development Bank is 
regarded as significant mile stone for environmental sector of Myanmar and heartily 
welcome by private and public sectors at all.  

This procedure focuses on the identification of business types needing EIA and IEE and  
conducting  stakeholder involvement in the  project in transparent way.  

Under the Article 123 of section 102, SEA requirement is generally stated that MONREC 
may ask relevant authorities to conduct SEA for  policy strategy development plan and  
program prepared  by  government organizations of state, regional and township 
administration, self-administered zone and division or private sector .Where significant 
environmental and social impact is likely to occur by those policy, strategy, plan and 
program. MONREC may ask responsible agency  for  undertaking scoping study to 
identify and access environmental and social impact, provision of monitoring frame 
work for those of policy, plan and program.  

However, this section does not provide enough details on application of strategic 
environmental assessment in decision making process. In addition, it is found to be 

                                                 
1 Need assessment for effective implementation of  the environmental conservation law in Myanmar 
(MOECAF, SYKE, Ministry of Foreign Affair of Finland, UNDP)  
22015 EIA  Procedure , Government of Union of Myanmar  
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quite general and does not explicitly stress the requirement of SEA such as TOR, 
reviewing process, implementation, sense of ownership and follow-up.  

Thus it can be concluded that there is not a strong mandatory requirement for 
conducting SEA according to existing environmental regulations. 

2.8 Institutional Framework related to Resettlement and Land 

Acquisition 
Principle legislations concerning land acquisition are: 

(1) Constitution  
(2) Land Acquisition Act (1894) 
(3) Farmland Law (2012) 
(4) Special Economic Zone Law  
(5) Vacant, Fallow and Virgin Law  
Following table presents the existing legislations which govern the land use and land 
acquisition in Myanmar. 

Table 2 Existing Land Management Legislation 

Legislative 
Framework  

Year Major Provision 

Constitution  2008 The Union is the ultimate owner of all lands and all natural 
resources above and below the ground, above and beneath 
the water and in the atmosphere in the Union.  

Land 
Acquisition 
Act  

1894 This is basic legal framework for land acquisition providing 
government to acquire the land from landowner. Major 
elements include demarcation of boundary, declaration of 
action and role and responsibility of collectors.  

SEZ Law  2014  This law provides framework for forming of working 
committee, management committee and supporting body 
with various government department and responsible 
authority for land acquisition. 

Farmland 
Law  

2012 This law focuses on land use right of farmers and details the 
process of permission to potential farmers who are eligible. 
Under this law. Land can be sold, leased and transferred 
freely by legitimate land owner. Role and responsibility of 
farmland administrative bodies of various levels are defined 
in detail.  

Vacant, 
Fallow and 
Virgin  

2012  This law aims at providing framework for effective use of 
land. Investor can apply land right to the government for 
basic structure or other investment which would benefit for 
the sake of state.    
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Land  Law  

National 
Land Use 
Policy  

2016 This policy was released recently to ensure the systematic 
land use management and administration of present and 
future so as to improve food security, water resource 
development, transportation, business development and to 
protect environment and cultural heritage.  

In connection with land confiscation, little information and guidance is available about 
streamlining the process of acquiring land in Myanmar. In review of land acquisition 
act (1894) detailed requirements are not described and followed regulation does not 
stress the process for the resettlement work. Absence of adequate resettlement and 
livelihood restoration standards has led to the alleged land grabbing for development 
project in the past. In recent years, a numbers of protests against the investment projects 
took place on account of improper grabbing of land without or little compensation. 
Government has received piles of complaints over the land grabbing related cases.  

Newly promulgated EIA procedure also does not provide the clear guidance and 
process in dealing with land grabbing, resettlement and compensation. Instead, it 
merely mentions resettlement is to be carried out in coordination with relevant 
authorities. Authorized government bodies to be involved in engaging and mediating 
land issues are not explicitly mentioned.  Requirement of Involuntary resettlement is 
not mentioned in the procedure.  

2.9 Institutional Analysis on Environmental Governance 
In review of institutional and organizational management in environmental 
governance, the responsibly and accountability are still unclear among state and 
regional department, line ministries, Hluttaw and MONREC. ECD has been currently 
increasing staffing to strengthen its capacity to enhance the environmental    governance 
of Myanmar. However, it is observed that there is room for improvement in department 
such as capacity for monitoring, environmental audit, technical knowledge, skill and 
experience of staff assigned for the specific duty. In order to fill this gap, international 
organizations such as ADB and IFC has been continuously delivering  capacity building 
programs  including  monitoring  of water and air pollution, reviewing technique of 
EIA, IEE and sustainable hydropower to  staff of environmental sections of Ministry 
.ECD has opened its branches in 14 States and Regions.  

In connection with individual performance and activity, majority of the staff within 
department are newly recruited with need of skill, knowledge, experience and technical 
expertise to be developed. 

Viewing implementation of legislative framework, environmental policy are not very 
effective on account of aforementioned factors. Meanwhile ECD has been putting its 
efforts to improve the department‟s capacity and capability to address the 
environmental conflicts and disputes in development projects   at both national and 
regional level. 
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Township Level Environmental Management 

State level environmental management committee was established for Rakhine State to 
oversee the conservation of natural resource, and cultural heritage, to provide directives 
toward the environmental governance and to coordinate environmental related matters 
among government departments .The members of committee are from various 
government departments and private sector.  

However, there is no organized structure for environmental governance and 
management in Kyaukpyu Township. Sectoral department separately takes responsible 
for managing environment pertaining to their activity. Whilst forest department 
monitors the status of deforestation and losses of wildlife, township development 
committee handles solid waste management. ECD was formed at Sittwe as regional 
focal unit to oversee the environmental management of region and to promote 
environmental awareness among public.  

Township GAD (General Administrative Department) has responsibility for overall 
township management and coordination between different departments. 
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Chapter 3  Environmental Baseline, Key Environmental Issues 

and Vulnerabilities 

3.1 Environmental Baseline 

Location 

Kyaukpyu is located on the island of Ramree off the coast of Rakhine State in western 
Myanmar. It is largest coastal town on the Ramree Island. It occupies an area of 1,168.1 
km²  3. Straddling 19° 26' 0" N and 93° 33' 0" E , Kyaukpyu is facing Bay of Bengal. It is 
about 400 km northwest of Yangon. Ramree Island is the largest island of Myanmar and 
it is separated with main land by a narrow strait.  

Figure 3 Location of Kyaukpyu Township 

 

Climatology4 

Climate information about Kyaukpyu are refered  from Climate Profile report  prepared 
by  Regional Integrated Multi-Hazard Early Warning System(RIMES) as a technical 
partner to United Nation Human Settlement Program ( UN-Habitat) , as part of 
BRACED program.  

Kyaukpyu has the tropical monsoon climate with warmer temperature throughout the 
year. The weather  and climatology of study area  are predominately influenced by  
Northeast and Southwest Monsoon with short transitional periods between them. 

                                                 
3 https://www.citypopulation.de/php/myanmar-admin.php?adm2id=110401 
4 Climate Profile Report, RIMES, UN Habitant , BRACED Program  
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Temperature is warm through the year although there  is  winter priod from December 
to February .  

The Southwest monsoon brings wet season between May and October whereas  The 

Northeast  Monsoon dry season from November to April . Kyaukpyu , the wettest of 

townships being studied  , rceives siginificant amount of rainfall with unimodal peak .  

According to figure,  July receives hightest average rainfall with more than 1200 mm 

followed by Jun ( >1000 mm) and August ( 1000 mm) . 

Rainfall Varieties , Extreme and Trend  

This study adopts the baseline period of 1981 to 2010 for deriving climate normals and 

for other relevant historical data 

analysis. 

The township receives average 

annual rainfall of about 4655 

mm. Within 30 years period 

(2001) , it was observed that 

annual rainfall  recorded in 2001 

was  6511mm exceeding the 

average nearly more than 1800 

mm.  The lowest annual rainfall 

was in 1981 with 2821 mm.  

The annual rainfall shows increasing trend, indicative of more years, within the period 

of study where rainfall exceeds average.   

The most extreme 24 hour rainfall events were 411 mm  in 6 July 2007, 394 mm in 22 

October 1992 and 344 mm in 23 October 2010. While most of the extreme rainfall 

recorded in wet seasons, 

excursions were recorded in 

dry season.  10 rainfall events 

exceeding 100 mm were 

recorded in dry seasons within 

30 years. 288 mm rainfall event 

was recorded in 31March 2010.  

Overall 96% of annual rainfall 

is contributed by the wet 

season rainfall. Excursion from 

this pattern is notable in 1991, 

 Monthly Average Rainfall , Kyaukphu 
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2005,  1995 and 1990 contribution of the wet season is below 90%.  This indicates that 

significant rainfall also received in dry season in some years.  

Wet season rainfall   shows 5an increasing trend mirroring the increasing trend in 

annual average rainfall. Similarly, the number of raining days during wet season shows 

an increasing trend. With average number of wet days at around 123, 2008 recorded the 

highest numbers of wet days at 137 followed by 2001 with 136 days. The least number 

of wet days was in 1985 with only 99 days.  This year was also the second driest year 

within 30 years period.  

In Kyaukpyu, both rainfall quantity and number of wet days show an increasing trend, 

indicative of more years of wetter wet seasons against average. 

Temperature Varieties , Extreme and Trend  

Maximum temperature is 
averaged at 29.76°C.  In 2010, 
the highest annual average 
temperature was recorded at 
30.59° C. The coolest minimum 
temperature was recorded in 
2004 was at 20.49°C.  

Within 30 years period, about 
54% of days registered 
maximum temperature above 
average. Of this, 43 days 
exceeds average 35°C.  

In 30 years period the highest 
temperature was recorded in 19 
September 1988 at 39.7°C. The 
next warmest temperature was 
recorded in 11 May 1986 at 
37.7°C.  

In 30 years period, the warmest 
night is in 26 May 1983 at 30°C. 
29°C was recorded four times in 
all in the month of May. 

The data suggest that warmer 
days have been observed while 
nights have been cooler. 

                                                 
5  Climate Profile Report, RIMES, BRACED Program  
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Geology 

Lowland soil in northwest of Ramree Island consists of quarternary sand and 

colluvialdeposits. Bedrock includes sedimentary mud stone, sand stone and igneous 

rock.  

Figure 4 Geology Map of Ramree Island 

Source: Myanmar Geology Society  

It is known that existence of seven groups of mud volcanoes within the Miocene 
formations of the island. Therefore, the Island has a long history of volcanic activity. It 
is reported that in Sai Chong village, east of Kyaukpyu, Nagar Gri (Dragon) Volcano 
erupted on 5th January 2008 spewing lava and magma 300-feet in the air. Similar 
eruptions have been reported in 2006, 2000, 1996 and 1990.6  Other formations are  

 Yenandanng Formation (mainly shale) 

 Leikkanaw Formation (mainly sandstone with common trace fossils)  

 Nga-ok Formation (consisting mainly of conglomerates and gritty sandstone) 

 Sane Formation (mainly clays with exotic blocks), 

 the Kyanknimaw Formation ( tough, red and green radiolarites with small lenses 
of bluish silicified limestone)  

Air Quality 

There is no comprehensive air quality survey record was available for either Kyaukpyu 
or Ramree Island as a whole.  However, it is learnt that a baseline air quality survey was 
conducted in some designated locations along the proposed gas pipeline route on 

                                                 
6 https://productforums.google.com/forum/#!topic/gec-geology/SvELD6nbBg8 
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Ramree Island during an environmental impact assessment study for Myanmar section 
of China –Myanmar Onshore Gas Pipeline project conducted in 2010.  

Now a day, the number of motor bikes, trucks and vehicles for transportation, used by 
individual, organization and companies have been increasing in Kyaukpyu area.  
Increased vessel and motored boat movement in the region could contribute the 
degradation of local air quality. Emission sources in the future are industrial facilities, 
marine vessel, inland transportation and waste burning.  

Water Quality 

It is known that marine water quality survey was conducted in 2008 by Shwe Project as 
part of project specific environmental impact assessment study. However, this study 
centers on the predetermined locations along potential offshore pipeline route and jetty 
area. In addition, this EIA study is not publicly available.  

Forest Coverage 

The total district area is 434,144 acres in which forest coverage is 36.56% (148527.49 
acres) .The specific cover of different types of forest is subdivided as follows. 

The majority of Kyaukpyu District area is covered with agricultural land which is 
followed by open forest and 
flooded area. Mangrove forest 
coverage is about 16% of total 
forest area. Close forest cover 
seems to be very low with 0.34 %.  

However, statistics of forest cover 
in the table does not include build 
up area such as urban land, village 
area, road, project area, school, 
playground and beach etc.  Thus, it 
is considered as a generally 
forecasted coverage.  

Ecoregion , KBA and Protected Area  

The entire Kyaukpyu Township and Ramree Island fall in eco-region of Myanmar 
coastal mangrove as shown in following figure. The mangrove plants found in this 
ecoregion are divided into seven types.  Among them are the Rhizosphere and 
Xylocarpus mangrove trees. 7 

                                                 
7 http://www.worldatlas.com/articles/ecological-regions-of-myanmar-burma.html 

Forest Coverage in Kyaukpyu (Source: Forest Dept)  

Sr Type Acres % of 
coverage  

1 Close forest  1496.32 0.34 

2 Open forest  78208.51 18.01 

3 Degraded forest  7108.52 1.64 

4 Mangrove  71923.19 16.57 

5 Agricultural land  198248.79 45.66 

6 Flooded area  77161 17.78 

Total  434143.99 100 
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In Myanmar, a total of 132 KBA 

was finally identified in 20118 
through stakeholder meeting 
and expert consultation.  Two 
criteria, species based 
vulnerability and site based 
vulnerability were utilized to 
prioritize the area.  Wunbeik 
mangrove forest has been 
identified as high priority 
KBA.  Responsibility rests with 
Forest Department in 
managing and monitoring the 
area. 

Wunbeik    Mangrove Reserved Forest 

There is not designated protected area on Ramree Island.  However a high priority Key 
Biodiversity Area ( KBA)9 known as Wunbeik  Reserve forest and connected mangrove 
forests are located to the east of Ramree Island  and eastern part of Yanbye Township as 
shown in figure.10 The area covers 229.19  km² whereas total KBA is considered with 

area of 2,409 km². 11.Thanzit 
River borders the Kyaukpyu 

Township and Wunbeik forest. 
Information available on the 
Wunbeik  protected area  is 
limited and an overview of the 
ecological characteristics of the 
area is not available .This forest 
belongs to largest mangrove 
forest of Rakhine State covering 
76.39 %of Rakhine‟s mangrove 
forest and 3.9 % of Myanmar‟s 
mangrove forest in 2007.12 

The land cover of Wunbeik 
mangrove forest has been 

                                                 
8 https://myanmarbiodiversity.org/key-biodiversity-areas 
9Wildlife Conservation Society  
10 https://myanmarbiodiversity.org/key-biodiversity-areas 
11 https://myanmarbiodiversity.org/key-biodiversity-areas 
12Hnin Khine Aye, the application of satellite remote sensing technique for monitoring mangrove forest in 
Yanbwe Township , Rakhine State, Myanmar 

Source: ecoregions2017.appspot.com  

Source: myanmarbiodiversity.org 

Figure 5 Ecoregion of Ramree Island 

Figure 6 KBA of Study Area 
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significantly changing with the decrease of mangrove forest and the increase of sparse 
mangrove cover and paddy field. According to the result of mangrove monitoring 
through remote sensing method from 1990 and 2013, 4773 acres of mangrove forest and 
486.9 acres of water body were lost due to logging, fuel wood , expansion of agricultural 
land , shrimp farming and road construction . Within 23 years, 54 % of dense mangrove 
forest had disappeared. 13 

Figure 7  Mangrove Forest Change Detection ( 1990-2013)  

 

Source: Hnin Khine Aye, the application of satellite remote sensing technique for monitoring 

mangrove forest in Yanbwe Township, Rakhine State, Myanmar 

The key plant species identified in this mangrove vegetation are La-ba Sonneratia 
griffithii  (Critically Endangered), Ka-na-so Heritiera fomes (Endangered) and Moluccan 
Ironwood Intsiabijuga (Vulnerable) .  

The key reptile species identified in the area are Hawksbill Turtle (Critically 
Endangered), Mangrove Terrapin (Critically Endangered) , Green Turtle (Endangered ) 
and Olive Ridley Turtle (Vulnerable) .14 

Wetland habitat has primary dominated in the region. Degraded mangrove vegetation 
could be observed in the northern section, central section, sheltered eastern section of 
Ramree Island along the tidal canals and other islands in the very northern territory of 
township.  Forest, mixed forest, grass land and shrub land and agricultural lands, 
shoreline and built-up areas are also identified in the township. 

                                                 
13 Hnin Khine Aye, the application of satellite remote sensing technique for monitoring mangrove forest 
in Yanbwe Township , Rakhine State, Myanmar 
14https://myanmarbiodiversity.org/library/ 
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Terrestrial Flora 

In 2008, MEI members conducted a terrestrial flora and fauna survey in the area closed 
to Kyaukpyu for a development project .Overall the main feature of the survey area was 
predominantly composed of human-modified habitats and degraded natural habitats. 

Figure 8  Habitat Map of Kyaukpyu Township 

 

Source: Myanmar Information Management Unit (MIMU) 

Some species observed in survey area on the Ramree Island were Dipterocarpu ssp.A, 
Dipterocarpu ssp.B , Hopea odorata, Xylia xylocarpa and Tectona grandis, which are included 
on the Myanmar protected species list. In addition, Dipterocarpus turbinatus was 
classed as a „critically endangered‟ species while Dipterocarpus alatus was classed as an 
„endangered‟ species in the 2007 IUCN Red List of Threatened Species.  
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Primary Forest  

Majority of primary forests were observed  on the steeply-sided and high terrain hills 
on the Ramree Island. Primary forest observed in the area was regarded as remnant 
patch of broader primary forest cover in the region in addition to some regenerated 
secondary growth, and was considered the most ecologically significant habitat in the 
study area .  

As is characteristic, a crown layer, mid layer and undergrowth ground layer of plants 
were observed in the primary forest which gave them high structural complexity. Tree 
heights were observed to reach up to about 25 to 30 m.  

Some primary forest found to occur but not limited to on the Kyaukpyu Taung hill 
range, the Mintettaung (Mintet hill) hill range, the Kandi hill range and NgaPyaeTaung 
hill .Part of the Kandi hill range forest was reserved by the Forest Department.  

However, this patch of primary forest was not without disturbance and some areas on 
the hill slopes were encroached by orchard species. Some evidence of logging and 
firewood collection was occasionally observed, and interviews with villagers indicated 
that the habitat has  a history of wild animal trapping. 

Common tree species included Artocarpus lakoocha, Mangifera indica, Ficus hispida and 
Bombax insigna can be observed in this type of forest . 

Of the plant species, tree species also included Dipterocarpus spp., Hopea odorata 
(Thingan), Tectona grandis (Kyun) and Xylia xylocarpa ( Pyingado) which are species of 
conservation importance.  

Wetland and Mangrove Forest  

Mangrove and riparian habitat were found to occur along the back area fringes of tidal 
channels extending inland from the coast as well as on inland sheltered swampy area as 
described in the Kyaukpyu 

habitat map. The large areas of 
mangrove were found along 
tidal channels running parallel 
to the coast at the north western 
and south eastern part of  
Ramree Island. Other mangrove 
areas were occurring along all 
tidal river banks. Owing to 
location where has weaker 
brackish influence, the 
vegetation composition of this 
habitat was  of true mangroves, 
mangrove associate species as 
well as a variety of other typical terrestrial coastal and salt-tolerant plant species.  

Figure 9 Representative Photo of Mangrove Community 
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The identified mangrove / riparian habitat, including true mangroves and mangrove 
associates in which Nypafritcans, Acanthus ilicifolius, Pandanustectorius, 
Acrostichumaureum, Clerodendrum Inerme, Desmodium Triflorumand Pongamia Pinnata 
were among the common species recorded. 

Stands of Nypafruitcans were a common feature in the mangroves and were as a result 
of planting by villagers. Mangrove species such as Avicennia Marina, Excoecaria agallocha, 
Sonneratia caseolaris and Dolichandrone spathacea were also recorded in this habitat type.  

Shrub Land  

Shrub land in the study area was restricted to swathes across hilly terrain in a number 
of patches elsewhere in the 

township on Ramree Island.   
Shrub lands are found the most 
in the northern part near 
Kyaukpyu town.  This habitat 
was characterized as 
predominantly comprising 
shrubs and bushes up to 2 to 
3m in height. Shrub land was 
considered to be a consequence 
of total tree removal.   

Common species included the 
shrubs Holarrhena pubescens, 
Miliusa velutina, Chromolaena 

odorata, Breyniaan gustifolia, Lee ahirta,Steblus asper, Ochna fruticulosa, and Zantho xylumsp 
were observed in the shrub land . 

Grass Land  

Grass Land habitat type mainly restricted to small patches of pasture land, and open 
areas near villages and roads .  This type of habitat is commonly found in the western 
and southwest of Ramree Island. 

A total of 53 plant species was recorded in the grassland during the survey in 2008 . 
Kyllingasp. and Chrysopogon aciculatus were the dominant grass species. Also prevalent 
in this habitat was the herb Mimosa pudica and the shrub Urena lobata. Areas of 
grassland appear to be cropped to a turf-like structure by livestock grazing with 
occasional pockets of shrubs and herbs. 

Sandy Shore and Rock Shore  

Figure 10 Typical Shrub Land 



Final Report  Page 44 
 

Sandy shores are located along 
the western and northwestern 
coasts of Ramree Island within 
township. Most of sandy shores 
comprise with course to 
medium grain size sand. 
Characteristics of sandy shore 
observed in the region are 
shallow sloping with little 
evidence of human disturbance.  

Nearest Rocky shore of 
Kyaukpyu town is located 
around Kyauktalone Boulder. 
The rocky shore comprises a mix 
of large and medium-sized 
sandstone boulders. 

Terrestrial Fauna 

Information about the terrestrial inland wildlife was presented in the following box 
based on the MEI member‟s survey work during 2008. Though survey work was done 
in the particulate areas, it could generally represent the fauna status of the entire 
Ramree Island because of the same geographical location. Due to the continuous human 
settlement and increased developments, there might be slight changed in the existence 
and abundance status of flora and fauna these days. Therefore,  it is required to conduct  
the  seasonal based terrestrial researches  to understand the conservational  status  such 
as  abundance and richness of  terrestrial species covering entire island and neighboring  
small islands which would  reflect the current status of the land. This survey should be 
done prior to the SEZ and other associated development projects. 

Table 3  Terrestrial Fauna Species 

Species  Status  
Mammals A total of 6 mammal species was recorded in 2008 survey. Three species were 

recorded by direct observation of individuals. Among the six species recorded, 
Common Palm Civet Paradoxurus Hermaphroditus, Barking Deer Muntiacus 
muntjak and Tree Shrew Tupaia belangeri are listed in the 2007 IUCN Red List of 
Threatened Species as Lower Risk/Least Concern, which indicates they are not 
regarded as threatened species and are would not be regarded as species of 
recognized conservation concern. Information on the occurrence of Common 
Palm Civet Paradoxurus hermaphroditus and Barking Deer Muntiacus muntjak was 
derived from interview with villagers. Dusky Leaf Monkey is however listed as 
a “Protected species” under Wildlife Conservation Law (1944) of Forest Ministry, 
Myanmar. 

According to the villagers these species are rarely spotted in the area due to 

Figure 11  Typical Sandy Shore of Kyaukpyu 
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hunting activities. Particularly, Barking Deer may have already disappeared. 

Amphibia
n & 
Reptile  

A total of 6 species of amphibian and 11 species of reptiles were recorded within 
the survey area. The highest species richness of amphibian was recorded in 
stream, while the highest species richness of reptile species was recorded in 
secondary woodland. 

The reptile species Indotestudo elongata (Elongated Tortoise), which was recorded 
in both primary forest and secondary woodland, is listed as an endangered in 
the 2007 IUCN Red List of Threatened Species and is also protected by 
Myanmar. 

Bird  A total of 35 bird species were recorded in the survey area. No bird species were 
recorded as being of recognized conservation interest. The highest bird 
abundance was recorded at the secondary woodland while the highest species 
richness was recorded in the shrub land habitat. 

Butterfly A total of 36 butterfly species of 820 individuals were recorded. No butterfly 
species were recorded, which are of recognized conservation interest. 

Dragon 
Fly & 
Damsey 
Fly 

Eight Odonate species of 245 individuals were recorded during the qualitative 
and quantitative survey. No Odonate species were recorded, which are of 
conservation interest. 

Aquatic 
Fauna  

A total of 33 species of aquatic fauna were recorded within the survey area. This 
included 28 species of fish, two species of both crab and molluscs, and one 
species of prawn. Nine fish species were recorded from freshwater streams. A 
total of 19 fish species and all other crab, molluscs and prawn species were 
recorded in brackish water of mangrove. No species of ecological interest were 
recorded. 

Marine 
Intertidal 
Fauna  

A total of three species of marine intertidal fauna was recorded in sandy shore 
habitat within the designated area near  Gonechain village. The species recorded 
were the polychaetes Capitella spp. and Polyodonates spp. and the crab 
Gelasimus spp. These species occurred in low abundance. Sandy shores are 
mobile unstable habitats subject to constant wave action and tidal exposure and 
few species are able to tolerate such conditions. Qualitative survey of the rocky 
shore habitat found low abundance and low number of intertidal fauna. 

 

Marine and Coastal Ecology 

Marine Mammal  

Marine mammals recorded in the waters of Myanmar are generally considered to either 
as resident species, commonly associated with the coastal areas, or migratory or open 
water species.  A total of seventeen to thirties species of marine mammals are thought to 
occur in Myanmar waters. Of these only migratory and open water species of whales 
and dolphins would be expected to be potentially present in offshore waters.  
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Marine Turtle Nesting  

A total of five marine turtle species are reported to nest on the Rakhine coast .These are 
the endangered Loggerhead, Green 
Turtle, Olive Ridley (Lepidochelys 
Olicacea) Turtles as well as the critically 
endangered Leatherback Turtle 
(Dermochelys Ccoraicea) and Hawksbill 
Turtles (Eretmochelys Iimbricata). 

According to the figure in the right ,15 
western shoreline of Ramree Island has 
been a marine turtle nesting and 
hatching sites for year. The frequency 
of turtle visits to the island for nesting 
and hatching is    reportedly low and 
has become rare these days.  

However, it was informed by local 
villagers about the history of nesting of three marine turtle species on the beaches of 
northwest Ramree Island from 2003 to 2008.   

Figure 13 Marine Turtle in Rakhine State 

 

Common Name:  Oliver Ridley Turtle  
Scientific Name:  Lepidochelys olivacea 
Local Name:       Leik Young  
IUCN Status:      Endangered  
 
Status in Rakhine Water:   
 
History of having being observed by  Local fishermen,  
known to be nesting in Rakhine Coast  
 
Photo http://www.aquariumofpacific.org/onlinelearningcenter/ 
mspecies/olive_ridley_sea_turtleurce:  

 

Common Name:  Green Turtle  
Scientific Name:  Chelonia mydas 
Local Name:       PyinthaLeik 
IUCN Status:      Vulnerable 
 
Status in Rakhine Water  
Report of nesting in Rakhine Coast  and Ramree Island  

 
Photo Source: https://naturefiji.org/green-turtle-chelonia-mydas/ 

                                                 
15 Zöckler, C. Delany, S. & Barber, J. 2013.Scoping Paper: Sustainable Coastal Zone Management in 
Myanmar.ArcCona Ecological Consultants, Cambridge, UK. 

Figure 12 Distribution of Marine Turtle Nesting Site 

Source: 1 UNEP WCMC Data Base) 

http://www.aquariumofpacific.org/onlinelearningcenter/%20mspecies/
http://www.aquariumofpacific.org/onlinelearningcenter/%20mspecies/
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Common Name : Leather Back Turtle  
Scientific Name : Dermochelys coriacea 
Local Name:        Lake Zaungyar 
IUCN Status :       Endangered  
 
Status in Rakhine  Water  

History of presence in Rakhine  water 
 
Photo Source: http://www.nmfs.noaa.gov/stories/ 
2015/06/spotlight_pac_leatherback.html 

 

 

Common Name:  Logger Head Turtle  
Scienfitic Name: Caretta Caretta 
Local Name:    LeikKhway 
IUCN Status :  Endangered  
 
Status in Rakhine Water  
History of having being observed by local fishermen,  known 
to be nesting in RakhineCoast 
 
Photo Source: 
https://www.konicaminolta.com/kids/endangered_animals/library/se
a/loggerhead-turtle.html 

 

Common Name :   HawbillTurtle 
Scientifice Name : Eretmochelys imbricata 
Local Name:          LeikKyauktuyway 
IUCN Status:         Critically Endangered 
 
Status in Rakhine Water 

Have the history of being observed by local fishermen and 
known to be nesting in Rakhine Coast  

 
Photo Source: https://www.worldwildlife.org/species/hawksbill-turtle 

 

Coral Habitat 

Coral reefs are the most diverse 
of all marine ecosystems. 
Perhaps one quarter of all ocean 
species depending on reefs for 
food and shelter. 16 Besides it is a 
spawning and nursery area for 
marine aquatic community. 
Therefore, the existence of coral 
reef in marine environmental is 
essential for sustainability of the 
marine life.  

Limited information was 
available about the occurrence 

                                                 
16 http://ocean.si.edu/corals-and-coral-reefs 

Figure 14 Rock Pool Coral in Kyaukpyu 



Final Report  Page 48 
 

of coral reef in the shallow coastal area of Ramree Island. However, a nearshore coral 
habitat verification study was conducted by Daewoo International Corporation 
(Myanmar E&P) along the midstream offshore export pipeline in 2008 to understand 
insight into the existence of coral reef and their ecological value. This coral reef 
identification was purposed for specific area. Some coral are observed in the rock pool 
near Kyauktalong Boulder.  Thus, a comprehensive near shore coral survey covering 
the region should be conducted to understand the abundance, distribution and 
ecological status of species prior to any development activities.  

3.2 Social Environment 

Population 

Population is one of the important socio- economic conditions of a township. According 
to the latest population record (2014), 
total population in Kyaukpyu Township 
was 165,352 people with 78,762 males and 
86,590 females. Population density of the 
township was 141.6 inh./km² in 2014 , 
higher than the country‟s average 
population density of 81.82 inh/km2.17 

Among these people, 87 % of population 
lives in rural where urban population 
accounts for 13 %.   

Livelihood 

Although Rakhine State is rich 
in natural resources such as 
unexplored potential offshore 
gas reservoir, scenic beauty  of 
coastal beach, island and forest 
resources,  it has been ranked 
as the second poorest state  
after Chin State in the Union of 
Myanmar . More than 50% of 
pollution depends upon 
agriculture for their livelihood. 
13 percent of population 
engages in fishing and 10 
percent in livestock 

                                                 
17 Source: Myanmar Population and Housing Census 2014, Rakhine State Report 

Figure 15 Typical Fishing Boat in Rakhine State 
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farming.The remaining 25 percent depends on small businesses and other activities. 18 

Like other part of Rakhine State, livelihood of people from Kyaukpyu and Ramree 
Island is centered on fishing and agriculture. Thus these two main sectors are major 
means of income and livelihood to local people. Another income are from hand dug oil 
mining  and livestock holdings .Extracting low grade crude oil from shallow hand dug 
well plays as a  prevalent business in the region. This type of traditional oil drillings can 
be observed in arable land and coastal line about 20 km to the south of Kyaukpyu town 
on Ramree Island.  

Farming is mainstay of the township and the region has a reasonable productive 
agricultural land covering most of the land of study area.  All types of agricultural 
system such as mixed cropping and double cropping are practiced in some places. The 
major farming practice is rain-fed agriculture. Major crop cultivated is rice with minor 
proportion of groundnut, maize eggplant, chili and other vegetable.  

Fishing is undertaken by communities along the coastal line, nearshore (about 10 km 
from shore) in  open sea and on the beach. Common fish species caught in the study 
area are tiger prawn, Spanish mackerel, porfret, hilsa, giant sea perch, white prawn, 
mullet, red snapper, squid, catfish, lobster, mahimahi, scad, sea bass and anchovy.  

Cattles are raised mainly for farming and pulling carts. Some households raise pig , 
chicken and duck within household control for alternative incomes . 

In general, quality of life is considered rather low in the region especially in rural area 
due to poor access to services, poor infrastructure and lower employment opportunities 
and income. In addition, owning to the low opportunity of diversified income sources 
such as employments, alternative income for local people is limited except from 
traditional livelihoods. 

Land Use in Kyaukpyu District  

General land use type of Kyaukpyu 
District includes cultivated land, forest 
land, cultivable waste land, virgin land, 
and protected land area. Virgin land 
vastly occupies the region with total area 
of 201758 areas or 53% which is followed 
by other types of land use with 18%.  
Other prominent land use types are total 
cultivated land with 14% , non–cultivable  
land with 7% and other land use types. 
Combination of rural, urban and 

industrial land use constitutes only 1% of total area.   

                                                 
18 Initial Environmental Examination , Block AD 10 Offshore Myanmar, Statoil Myanmar Private Limited 
2015 
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Ethnicity, Religion and Culture 

The largest ethnic group of Kyaukpyu and Ramree Island is Rakhine people. Rakhine 
people of study area speak their own language. However, urban residents and young 
generation also speak Myanmar language as a symbol immersing into mainstream 
language. Some old generation of rural area does not understand or speak Myanmar 
language. Rakhine people have the tendency to maintain their own culture, language 

and customs. Other ethnic groups are Chin, Bamar and Kayin. Major population is 

Buddhist and other religions are Muslim, Christian and Hindu.  

After Anglo Myanmar war (1824-1826) , Rakhine was ceded into British Colony for 
more than a century . In that period, Kyaukpyu was a center of administrative on 
Ramree Island. Consequently, some colonial administrative buildings can be observed 
in Government ward of Town. However, there is no cultural map indicating the 
location of those building. 

Electrification  

In Kyaukpyu, candle is the primary 
source of lighting for 63% of total 
household of township. 21% of total 
households account for use of electricity 
for lighting.  

Only urban area and some villages close 
to major distribution grid have got access 
to electricity. Suprisely 10% of total 
household still use kerosene as a lighting 
source.  In general almost 80% of total 

households could not enable to access             to power grid. 

Source of Cooking  

In Kyaukpyu, 85% of total households 
use firewood for cooking, other 11% use 
electricity, and another 3% use charcoal.  

It is assumed that a large number of 
households in rural communities in 
Kyaukpyu are dependent of firewood for 
cooking. It is learned that significant 
volume of firewood would be harvested 
from natural forest resources.  

Source of Drinking Water  

Source: Myanmar Population and Housing 

Census 2014 

Source: Myanmar Population and Housing Census 
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In the rural area, some villages depend on 
the water collection ponds for drinking 
purpose.  According to the census of 2014, 
58 % of total populations rely on 
pool/pond/lake water which is followed 
by 29% of protected well.  

Therefore, it can be concluded that and 
rainwater and ground water consumption 
for drinking purpose is high in the 
township.  

 

Source of Non Drinking Water  

According to 2014 figures, It is observed 
that majority of households use 
pool/pond/lake water for non-drinking. 
59 % total household (21,932) use 
pool/pond/lake water as primary source 
and it is followed by 28% of protected 
well/spring users. Tap water can be 
distributed to only 3% of total households.  
There is no significant difference between 
drinking water source and non- drinking 
water source. 

3.3 Environmental Issue and Analysis  

Environmental Impact by SEZ and Industrial Development 

There have been two major investments in the region. One is crude oil offloading 
terminal and associated onshore oil pipeline being run by the China National Petroleum 
Corporation (CNPC) on Maday Island and another facility is Onshore Gas Terminal 
(OGT) and associated onshore gas pipeline and other facilities being operated by Posco 
Daewoo Myanmar Limited under the umbrella of Shwe Consortium on Ramree Island.    

Onshore Gas Terminal and Onshore Gas Pipeline  

Located to about 10 km to the south of Kyaukpyu town near Gonchain village, 
construction works of the Onshore Gas Terminal started in 2010. It has been in 
operation since 2013. OGT receives natural gas from Shwe production platform located 
at the edge of continental shelf approximately about 106 km northwest of Kyaukpyu 
Town. The 32” pipeline covers the onshore distance of 5 km from landing point to OGT 
and offshore midstream pipeline distance with106 km.  The site encompasses an area of 
about 50 ha. The OGT principally comprises   a gas receiving station and a metering 
station with other utility facilities and accommodation units.   

Source: Myanmar Population and Housing 

Census  

Source: Myanmar Population and Housing 
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The jurisdiction of onshore gas 

pipeline management of Posco 
Daewoo Corporation ends at 
OGT from offshore production 
facilities. The initial station 
which receives gases from 
OGT, closely located to the 
southeast boundary of OGT 
was constructed and operated 
by SEAGP (South East Asia Gas 
Pipeline). The 40" onshore gas 
pipeline originates at this initial 
station and transverses through 
Rakhine State, Magwe Region, 

Mandalay Region and Shan State. It was constructed in 2010 and has been put into 
operation since 2013. 19 

Maday Island Crude Oil Terminal, Deep Sea Port and Onshore Oil Pipeline 

Maday Island is separately located to the southeast of Kyaukpyu town and east of 
Ramree Island with area of roughly 10 km2. Originally there was no development 
infrastructure on the Island.  

Since 1995, feasibility studies for 
construction of deep water port 
had been conducted several 
times by authority concerns.  
The studies indicate that the 
survey area is good place for 
international deep water port 
fulfilling basic requirements 
such as enough water depth and 
storm sheltered condition.   
Accordingly construction of sea 
port and terminal project started 
in 2009. 

Covering the appropriate area of 92.5 ha, the project features a seaport with a 38 km 
vessel route and a 480 meter loading platform and a 300,000-ton crude oil terminal was 
built with an annual capacity of 22 million tons with 12 crude oil storage tanks. 

The 771 Kilometer long pipeline extends from Maday Island to Yunan Province   in the 
southwestern of China transporting 22 million tons of oil per year. The crude oil 

                                                 
19 http://www.daewoo.com/eng/oilNgas.do 

Figure 16 Onshore Gas Terminal 

Figure 17  Unloading Terminal and Oil Storage Facility 
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pipeline was laid in parallel with gas pipeline. Both pipelines runs through Rakhine 
State, Magwe Region, Mandalay Region, and Shan State in Myanmar.  

The facilities have been in operation for some years. However it is reported that there 
have yet to resolve local complaints regarding unfair land acquisition practices and land 
compensation for pipeline ROW and environmental damages caused by construction 
and operation works. 

Soft opening of crude oil pipeline and unloading terminal was initiated in February 
2015 upon completion of project. However, full operation of this facility started only in 
2017.  

South East Asia Oil Pipeline Company (SEAOP), which is the company 
established by China National Petroleum Corporation (CNPC) and Myanmar Oil 
and Gas Enterprise (MOGE)  to manage the pipeline, has been operating  the 
crude oil pipeline.  

However it is reported that there have yet to resolve local complaints regarding unfair 
acquisition practices,  land compensation for pipeline ROW , environmental damages 
and electricity supply. 

Special Economic Zone  

The Government of Myanmar has planned to develop three special economic zones 

(hereinafter as SEZ)  in Myanmar namely  Thilawa SEZ, Daewei SEZ and Kyaukpyu 

SEZ to attract the forest investment in country. Among them, Kyaukpyu SEZ is 

intended to boost region and country‟s economy growth through enhancing oil and gas 

sector, fishery and forestry sector, transport sector, industrial sector and other servicing 

sectors. In 2015 Pyidaungsu Hlutaw (Union Parliament) approved the  4289 acres of 

land for the development of Kyaukpyu Special Economic Zone . 

It is observed that a Singapore let consortium group, CPG was appointed to 

development a master plan in 2014 which would steer the development of Kyaukpyu 

SEZ. 20This master plan will cover three townships where Kyuakphyu  is for industrial 

development, Ramree Township is for agro- based industrial zone and Myanaung 

Township ( Cheduba Island)  is for eco-tourism development zone .   

                                                 
20 http://kpsez.org/wp-content/uploads/2014/07/KP-SEZ-Media-Release-CPG.pdf 
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Figure 18  Planned Locations of Kyaukpyu  SEZ 

 

Source: Kyaukpyu SEZ Development Roadshow , Yangon Myanmar 03- July- 2014 21 

Initial phase of the development of Kyaukpyu SEZ includes a deep sea port , an 
industrial park and a residential park.   As illustrated in Figure 18, proposed industrial 
park is located to the south of Kyaukpyu town which will take up about 1000 acres of 
land for development. Occupying 500 acres, integrated residential park is planned  
close to the north western shoreline of Ramree Island on mostly flat area with low 
gradient. Phase 1 Deep sea port project includes two port terminals. One site is located 
on Ramree Island ( 96 ha with 1600 m berth length) and another site is proposed on 
Maday Island ( 150 ha with 2500 m berth length) . These posts are designed to construct 
with cargo carrying capacity about 6000-8000 TEU vessels.  In long term potential 
development, offshore and marine supply base and terminal facilities are considered 
which would include bunkering and LNG storing and handling facilities. 

Consortia led by China's CITIC (China International Trust Investment Corporation) , 
Group won bids for two projects to develop a special economic zone. One successful bid 
is  to build a deep sea port, while another consortium has won a contract to develop an 
industrial area.22 Winner of housing development has not been selected yet at the time 
of writing this report.  

Kyaukpyu Special Economic Zone Management Committee was formed to lead and 
manage the successful development and effective implementation of SEZ development 

                                                 
21Kyaukphyu SEZ Development Roadshow , Yangon Myanmar 03- July- 2014 
22 https://www.reuters.com/article/myanmar-citic-project/chinas-citic-wins-projects-to-develop-
myanmar-economic-zone-idUSL3N14K1D720151231 
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in accordance with the existing legislations. The overall project is estimated to take 
about 20 to 30 years to complete.23 

The SEZ project started in 2015. So far, only two small dams have been constructed and 
a survey of 250 acres of land relating to the first phase of the industrial park has been 
done.24 

Existing and potential effects of development project and climate change linkage are   
outlined in the following table.  This assessment is general conducted taking account of 
the sensitivity of marine environmental, onshore terrestrial environment, and coastal 
environment described in baseline section.  

Table 4 SEZ, Industrial and Environmental Impact 

Element Description 

Current and 
Future 
Trend  

Economic and infrastructure development of the region have  been 
gaining momentum in these days.  There would be more infrastructure 
and project developments with the implementation of SEZ plan.  

Environment
al Impact  

The SEZ plan has been widely criticized by local and international 
organizations for lack of transparency and public consultation.  
Compensation for acquisition of farmland for construction of reservoirs 
in 2014   was paid by relevant project proponents.  However, it is 
noticed that development land acquisition procedures for SEZ was 
initiated by Ministry of Home Affair  in February 2016. 25 Thus, land 
acquisition process is rather late than actual compensation process.  

A number of potential and existing environmental and social effects 
considered significant are expected to occur with these development 
projects.  In this section, overview of adverse and probable 
environmental and social concerns is basically made with the purpose 
of encouraging   earlier integration of these concerns into planning 
process.  

In August 2017,  Annan Commission (Advisory Commission on 
Rakhine State ) led by Dr. Kofi Annan, former chief of UN, made 
requirement of SEA  in the final report of inquiry commission as follow. 

“The Government of Myanmar  should carry out a comprehensive 
assessment (or a so-called strategic environment assessment) for 
Kyaukpyu and its environs to explore how the Special Economic Zone 

                                                 
23http://www.myanmarinsider.com/special-economic-zone-sez-in-rakhine-state/ 
24 https://www.mmtimes.com/business/27137-mou-on-kyauk-phyu-sez-likely-in-
august.html#.WarxmNOI97M.facebook 
25 Special Economic Zones in Myanmar and the State duty to protect human right, International 
Commission for Jurists ( ICJ) , 2017 
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(SEZ) may affect local  communities and map how other economic 
sectors in the state may benefit (or possibly suffer) from the SEZ.26” 

Therefore, conducting Strategic Environmental Assessment or 
Comprehensive Assessment for Kyaukpyu has become mandatory and 
it is to be carried out  by Union Government.  

Biodiversity 

Development projects would carry out  a numbers of activities  
including  total clearance of  shrub land, grass land, degraded 
secondary woodland and remnant primary forest . Consequently a 
numbers of environment affects are predicted as follows. 

 Direct impact to terrestrial  flora and fauna through site clearance 
and road construction  

 Disappearance of remnant primary forest habitat  and  losses of 
fauna species of conservation important such as Dipterocarpus spp., 
Hopea odorata, Tectona grandis and Xylia xylocarpa species  

 Disappearance of   second woodland and loss of Dipterocarpus spp. 
Hopea odorata and Tectona grandis are of recognized conservation 
interest 

 Direct loss of habitat for the reptile species Indotestudo elongata 
(Elongated Tortoise), is listed as an endangered in the 2007 IUCN 
Red List of Threatened Species 

 Loss of marine turtle nesting and hatching area  due to the human 
encroachment and coastal development  

 Disruption to mangrove community of tidal rivers in the sheltered 
area and reserved area 

 Disruption to the  natural landscape and sandy beach due to the 
potential  aggregate and sand mining for construction works  

 Pressure on mangrove communities  
Water Pollution  

 Increased sedimentation from construction runoff  in the local 
water course and marine water pollution  

 Marine water pollution from site runoff , accidental spill of oil 
taker and vessel  

 Potential impact to benthic flora and fauna  due to the  port 
construction and dredging works  

 Potential impact to the sensitive coral reef  and marine turtle due 
to the accidental discharge  of  solid waste and other hazardous 
water from operation and construction work  to local water bodies  

                                                 
26 Toward a peaceful , fair and prosperous future for the people of Rakhine, Final report of the Advisory 
Commission on Rakhine State, August 2017 
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Air Pollution 

 Increased emission source from industrial park , transportation 
and vessel movement and  air quality degradation 

 Pressure on Local Resource  

 Increased mining for basic construction material such as  
aggregate  and sand to use in   SEZ infrastructure  

  Increased sand mining along the beach area which could disrupt 
the beauty and  turtle nesting area of beach , finally lead to coastal 
erosion  

 Underground water depletion due to large volume of water 
tapping  

Livelihood  

 Loss of exiting ecosystem service provided by  primary remnant  
forest and secondary woodland and other habitats  to local 
community   

 Loss  of agricultural lands  and loss of yield of stable rice and other 
crops  

 Land acquisition , compensation and resettlement issues   

 Change of entire lifestyle , professions  and livelihood of 
community  

 The price of commodity  are expected to increase  

  Navigational issue and  loss of fishing ground  due to the 
increased movement of vessels  and restriction for oil and gas 
exploration  

 Interruption  to  local business such as artisanal  oil dug well  
Culture  

 With increased migrant population ,  both tangible and intangible  
Rakhine culture  could become  gradually  vanished   

Social Service  

 Pressure on the health service  and other social service by 
increased migrants  

 Pressure on the road service  

 Damage to the existing villages roads and other basic 
infrastructues  

Climate 
Change and 
Linkage 
Impact 

Major source of air pollution is expected from industry park and 
marine vessel movement which would result in increased emission of 
greenhouse gases into atmosphere.  

Damage to the mangrove communities of the region which have 
nowadays gradually declined would increase the vulnerability of local 
community against natural disasters. Therefore, development of SEZ 
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and other development facilities should also take account of climate 
change, shocks and stresses  on  the project and local communities.  

Recommend
ation  

A comprehensive impact assessment or strategic environmental 
assessment has already been recommended for Kyaukpyu SEZ  in the 
report prepared by Rakhine  State  Inquiry Commission led by Dr. Kofi 
Annan , former UN Chief.  

The general intention of this particular recommendation is to   
integrate potential environmental and social concerns in early phase of 
planning process of SEZ in accordance with Section 10, Article 123  of  
existing environmental impact assessment procedure  of Myanmar .  

In order to strengthen the integrity and application of recommended 
Kyaukpyu SEZ SEA, suggestions are made as follows.  

 The recommendation, strategic environmental management 
framework and broad alternatives from SEA report should have 
profound and effective influence on the SEZ Plan and follow up 
recommendations in SEA should be strictly utilized  

 Selection of critical decision factor should be based on outcome of 
both  stakeholder  consultation , expert judgment and available 
research papers 

 More strategic thinking approach  is suggested  to boost 
sustainability  and  include inherent  cumulative impact  if feasible  

 Environmental Management Committee of Kyaukpyu  SEZ should  
be formed under the SEZ Management Committee  to oversee the 
implementation of SEA , subsequence of EIAs , EMP . The SEA 
and EIA follow up are to be monitored  to ensure compliance to 
the requirement described in the report. 

 Specific environmental training programs for  members of SEZ 
environmental management committee and other stakeholders  

Other recommendations are  

 Strategy for effective linkage of  proposed SEA outcome and 
subsequence of  EIA of individual facilities  

 Coral habitat verification study to confirm the existence of coral 
reef in the  potential area  covering reef development, coral 
coverage  and abundance  

 Marine turtle nesting survey  

 Fauna translocation plan  and designation  of location   

 Compensatory tree planting   in designated locations.  This offset 
mitigations measures should be considered early phase of project. 

 Carefully selection of final development sites away from remnant 
primary forest  
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 Strengthening  the restoration of mangrove communities  

 SEZ waste management strategy  

 Energy marine spill response plan and adequate facilities  

 SEZ Fire management plan  

 Local resource management program  

 Occupational health and safety management plan  

 Well established livelihood restoration program  

 Air quality baseline survey of  Kyaukpyu and proposed locations  

 Land acquisition, resettlement and compensation plan are to be 
developed with consensus agreement of potential affected people 
and in accordance with existing regulations and international 
requirements.  

 Cultural heritage preservation plan  

 CSR Program focusing on community development and 
employment  

 Planning process should stress on the avoidance of existing 
infrastructures such as village roads during construction  

 Encourage rainwater to be primary source of water consumption 
for development to maintain the groundwater aquifer  

 

Environmental Impact by Waste Management 

Similar to other cities, Kyaukpyu town has been struggling to tackle the challenge in 
waste management sector. The designated damping site is located southern outskirt of 
town next to the graveyard.  Nearest residential area is Taungyin quarter and it is just a 
few meters away from the residential area. A conventional incinerator with a chimney 
was constructed to incinerate the solid waste. However the operation of incinerator has 
been halted for months due to insufficient budget to buy fuel for burning. Therefore, all 
solid waste collected at the dumping site are to be burned out without any control.  

  Responsibility and 

accountability for managing 
and operating waste disposal 
site rest with Town 
Development Committee.  
Waste collected from the 
township is transported by 
means of truck to the dumping 
site. Some recyclable materials 
are segregated manually at 
site. Reusable and recyclable 
waste such as plastic bottle, 
aluminum can, metal scrap 

Figure 19  Incinerator House at Open Dumping Site 
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and cardboard are collected and resold in local market.  

According to World Bank estimation, annual waste generation per capita in Myanmar is 
0.44 kg/capita/day27. Based on given waste generation rate and population of 
Kyaukpyu urban area of 20866 people, it is roughtly estimated that the urban area has 
been generating about 9 metric tons on a daily basis. The entire township (both urban 
and rural) could generate the municipal solid waste up to 72 metric tons per day. All 
waste generated from urban area could not be transported to the dumping sites due to 
insufficient capacity , resources and improper waste disposal practices by people. Solid 
waste from business activities is 
not included in the estimation.  

In rural area, there is no waste 
collection and disposal service 
provided by government 
authorities. Instead, villagers 
have to manage waste disposal 
on their own which means 
burning, burying, and 
discarding nearby water course 
and on the roadsides. 
Unhygienic opening waste 
dumps could be spotted on the 
roadside in the vicinity of 
villages. It is reported that 
project sites such as OGT and Maday Island oil terminal facility have their own waste 
management practices with incinerator and conventional landfill.  

Some waste trucks seem to be donated by some development projects as part of their 
CSR initiatives. However, much more number of water trucks is needed for waste 
transportation and final disposal. 

In brief, due to the various factors such as lack of facility, poor capacity to handle waste 
management, insufficient equipment, human resource, institutions and governance 
solid waste management in Kyaukpyu is considered   weak. 

With potential industrial development, economic boom increased migrants, the 
potential change in consumption pattern of people, it is predicted that more and more 
solid waste are to be generated in future and more challenges are to be embraced. 

Table 5 Urban Waste Management and Environmental Impact 

Element  Description  

Current and It is expected that population and migrant workers are expected to 

                                                 
27 Quick Study on Waste  Management in Myanmar – Drafted  (Current Situation and Key Challenges) 
2016  

Figure 20 Existing Waste Burning Practice 
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Element  Description  

Future Trend increase with potential development project, SEZ and other 
business, more and more waste is expected to be generating in the 
future.   

Environmenta
l Impact  

Improper solid waste management systems could have resulted in 
a number of detrimental effects on the environment and human in 
Kyaukpyu. Potential concerns are listed as follows.  

 More pressure on the existing waste management service  

 Blockage to the drain and sewer causing much flooded area 
and spreading of vectors and forming stagnant water with 
fouling smell.   

 Employees responsible for waste collection and disposal are 
exposed to harmful substance.  

 Presence of fire hazard by flammable and combustible  
material  

 Air  contaminant and health hazard   

 Soil and water contamination due to the lack of leaches control 

 Burning of solid water emits toxic chemical compounds which 
could impair the health of human living in the vicinity of waste 
dumping site  

 Surface water pollution through direct disposal of and storm 
run-off  

Climate 
Change and 
Linkage 
Impact   

Burning of solid waste does significantly contribute in 
deteriorating of local air quality of immediate environs, public 
health and finally global warming.  Improper burning practices 
will be worsening the accumulation of global warming gases. 

Uncollected debris could remain in the drain and make blockage to 
the water flow. This blockage could worsen the intensity of flood in 
rainy season. 

Recommendat
ion  

Increased volume of waste can be considered potential resources 
for human consumption and utilization. In general, waste for 
potential resource could be utilized through following options. 

 One option to reduce the burden of solid waste is construction 
of Waste to Energy (WtE) plant. A number of great benefits can 
result such as reduction of waste volume, reduction of land 
use, electricity supply and minimize negative environmental 
impacts caused by open dumping and open burning.  
However, air pollution, land and water contamination, health 
impact and more importantly , financial barriers are major 
constraint to the establishment of such facilities.  Basing on the 
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Element  Description  

estimated volume and type of waste from existing practices 
and expected future SEZ development, this option can be 
considered.  

 Another feasible option is establishment of composting plant. 
Composting of waste is anaerobic method of decomposing 
solid wastes. The process involves decomposition of organic 
waste known as compost which is a good fertilizer for plants. 28 

 Location of dumping site or burning site should be moved 
away from residential area and explore new area  

 Study area needs a solid waste management plan to address 
issues generated by waste collection and disposal.  Setting up 
such plan should be prepared together with departmental 
organizations led by township development committee with 
assistance of waste management specialists. Improvement of 
waste collection systems including provision of sufficient 
waste collection bin so as to avoid throwing debris into water 
bodies. 

  The proposed solid waste management plan should be in line 
with national waste management strategy. 

 Uncontrolled waste disposal in public should be strictly 
controlled. Practice of reuse and recycling should be promoted 
through public environmental campaigns and with incentives  

 Open burning practices should be reduced  

 Delivering water management trainings  including safe 
handling of waste, disposal method to the field employees  

 Promoting  effective waste management and disposal practice 
among public through initiating  public and school campaign 

 Sufficient budget to allocate for the operation of existing  
incinerator   

 

Environmental Impact by Enhancement of Tourism Sector 

Kyaukpyu Township is endowed with natural beauty such as enchanting sea beach, 

picturesque islands and traditional lifestyle of the rural communities, some colonial 

buildings and unique landscape.  This resource could lead to rise of tourism in the 

region as an emerging business.Key activities involved in tourism sectors are 

construction of hotel accommodation and road, establishment of entertainment venues, 

expansion of facilities, heath care service, sightseeing, swimming and snorkeling etc.  A 

                                                 
28  Wikipedia 
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growth of the tourist sector in Kyaukpyu would bring the following benefits to the 

region such as employment opportunity and alternative income for local people and 

increased revenue for local and union government 

Table 6 Enhancement of Tourism Sector and Environmental Impact 

Element  Description  

Current and 
Future Trend 

As such, both local and international tourists come and visit 
Kyaukpyu and surrounding areas   to enjoy nature, to explore ethnic 
lifestyle and to observe the historical building environment. 
Tourisms sector is expected to thrive due to the geographical 
locations and other resources together with planned SEZ 
development. 

It is perceived that tourism sector of Kyaukpyu would be developed 
further. Along with the influx of international and local tourists, 
construction works for the basic infrastructures will be intensive. 

Environment
al Impact  

Probable environmental impacts to be caused by development of 
tourism are predicted as follows. 

Physical Environment 

 Loss of biodiversity and disturbance to natural habitats due to 
greater access to remote  location  

 Disruption to landscape scenery  by construction of hotels  and 
restaurants  

 Air, water, and soil quality degradation due to the increased 
waste volume generated by tourism sectors such as hotels, 
restaurants and transportation service. 

 Water pollution owing to inadequate waste treatment facilities 
with increase tourist population  

 Increased access into ecologically sensitive area  especially to  
remote Islands   

 Increase pressure to weaken waste management service and 
impact to water quality by the accumulation of waste generated 
by tourists. 

 Increase pressure to the social service such as hospital, road and  
water supply 

Social and cultural environment  

Major positive economic benefit is expected as a result of increased 
tourism sector. Local business such as gift shops, restaurants, 
accommodation and transportation sectors are expected to increase 
through tourism development.  
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Element  Description  

Extension of road network to provide the smooth and convenient 
transportation could also have negative impact to local community 
through land grabbing, noise, dust generation and increase of road 
accident rate. Another concern is the disruption of tradition lifestyle 
and culture of Rakhine people by increased tourists. 

Climate 
Change and 
Linkage 
Impact   

With the growth of tourism sector, the local business is expected to 
be thriving. Increased income and income diversification can 
support the enhancement of vulnerable local community‟s resilience 
to the adverse consequence of climate change extremes through 
building well-structured accommodation, ensuring food security and 
knowledge about the climate change. 

Recommenda
tion  

In order to ease environmental, social and cultural concern by 
tourism development, following recommendations are made: 

 All hotels , inns, restaurants and other accommodations should 
be equipped with basic waste treatment facilities  

 Avoidance of  the construction of hotels near or close to the beach 
area and other sensitive area  

 Enforcement should be made by authorities concerned with 
existing environmental legislation 

 Adequate waste collection points  should be allocated in the 
tourist hotspots and waste collection  systems including  
transportation to depot  

 Careful selection of location for new infrastructure such  as 
accommodation and restaurant  to make sure  reasonable 
distance from sensitive areas   

 Prioritize expansion and upgrading of  existing road instead of  
planning  new access roads 

 Issuing guidance note, leaflets in hotel and inns for visitors to 
avoid any detrimental impact to flora, fauna, culture and lifestyle 
of local residents  

 

Environmental Impact by Pressure on Mangrove Habitat and Terrestrial Forest 

As mentioned in baseline section, ,mangrove of Rakhine  including Ramree Island  has 
been seriously degraded due to various reasons including human encroachment, 
expansion of agricultural land, firewood harvesting  , salt farming , charcoal production 
and  shrimp farming for decades . Within 23 years (between 1990 and 2013) , 54 % of 
dense mangrove forest had disappeared in this area. 
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 Significance of forest cover change is also detected in the Error! Reference source not 

found. 29extracted from 

Myanmar Forest Land Cover 
Change (2002-2014). 

It has been reported that the 
mangrove forest degradation 
has been significantly reduced. 
Expansion of agricultural land, 
shrimp farming and salt 
farming business have been 
controlled by concerned 
authorities.Unauthorized 
shrimps farming land were 
reduced to some extent. Some 
NGOs and CSO have been 
providing awareness education 

to local communities about the importance of mangrove species as a natural barrier 
against storm surge. As a result, some damaged mangrove forests have been 
regenerating these days.  

 

As described in earlier section, 
85% of household still uses 
firewood for cooking, other 12% 
use electricity, and another 2% 
use charcoal. Thus, local people 
still depends on the mangrove 
forest and terrestrial forest 
whether degraded or not, for 
cooking   and making charcoal.  
The most prominent reason of 
deforestation in these days is 
firewood collection.  

 

 

 

 

 

                                                 
29 Myanmar Forest Land Cover Change ( 2002-2014) Alarm,EcoDev, EU, MERN,IUCN, Smithsonian, 
gmap, American  Museum of Natural History. 

Figure 21 Logging in Wunbeik Reserved Forest in 2017  

Source: Alarm,EcoDev, EU, MERN,IUCN, Smithsonian, gmap, 
American  Museum of Natural History. 

Figure 22  Forest Cover Change ( 2002-2014) 

Source: Forest Department  



Final Report  Page 66 
 

Table 7 Mangrove , Terrestrial Habitat and Environmental Impact 

  Element  Description  

Current and 
Future Trend 

There have been much efforts putting on the regeneration of local 
mangrove communities by Government in collaboration with 
NGO and local communities. However, some logging activities 
have been spotted in the area. Due to continued firewood 
collection, charcoal making and logging, regeneration and 
restoration of works for mangrove forest cover could have been 
hindered.  Additionally, planned SEZ and other development 
projects could have adverse impact on the mangrove species.   

Environmental 
Impact  

A number of environmental impacts by the removal of 
mangrove community and terriestrial vegetation are identified as 
follows.   
Deforestation 
Deforestation causes loss of ecosystems, loss of flora and fauna 
species and habitats.  
Loss of Spawning Ground and impact to aquatic species  
Mangrove forest serves as best spawning place, food and shelter 
for aquatic species and birds. Loss of these forests means 
significant impact for those aquatic species. With degradation of 
forest, fish population could be decreased and livelihood of 
residents who rely on fishery would be significantly affected.  
Riverbank and coastal line erosion  
One of the ecosystem services provided by mangrove 
community is retaining water flow and sediment. Mangrove 
vegetation growing along the riverbank and coastal habitats 
could protect the erosion through retaining flash flood, slope 
stability and consolidating sediment.  Clearing vegetation could 
cause the   reduction the stability of slope and   increaing the 
frequency of riverbank and coastal erosion. Therefore, depletion 
of mangrove species by excessive firewood collections could 
have resulted in disruption of ecosystem service toward local 
communities.  

Climate Change 

and Linkage 
Impact   

Deforestation and land use change are major factors of climate 
change. Forest is a natural carbon sink which absorbs carbon in 
the form of carbon dioxide and emit oxygen which is vital for 
living of human being and animals. Mangrove forest has higher 
capacity of carbon sequestration than that of other forest types. 

Since it has been serving as natural barrier for storm and flood, 
the intensive removal of mangrove vegetation has caused the 
decrease in resilience and increase the intensity of natural 
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  Element  Description  

disaster such as storm surge, Tsunami and flood. 

Recommendation   Implementation of government‟s policy/ forest law and 
regulation should be continuously applied. These measures 
could be achieved through cooperation of local community 
involvement. 

 Monitoring illegal logging and tree cutting should be  
coordinated with communities for effective implementation  

 Environmentally sound technologies should be promoted in 
agriculture, aqua farming and household cooking. 

 Sufficient numbers of staff  to be recruited with better 
equipment for effective monitoring and patrolling  

 Potential development project should  pay much attention to  
protection and conservation  of local flora , fauna and 
mangrove communities  

 Practice on unsustainable use of resource should be reduced 
and it is required to explore and adopt the utilization of 
renewable energy resource.  

 Restoration and preserving natural mangrove vegetation 
should be accelerated in collaboration of NGO and 
communities. 

3.4 Key Vulnerabilities of Community and Ecosystem Service 

Major environmental threats and vulnerability in Kyaukpyu 

A number of environmental threats triggered by potential and existing development 
plans and human activities has been identified and assessed in previous section. 
Amongst environmental threats such as disappearance of mangrove forest and 
navigational issues are considered to have affected on the vulnerable communities. 
According to community resilience assessment reports prepared by project village 
communities and supervised by Plan Myanmar International under BRACED Project, 
major natural disasters identified are flooding and storm. Water scarcity also   has 
become seasonal stress as a result of intense heat and other factors. 

Air Pollution  

The existing sources of air pollution are vessel movement, road transportation and open 
burning of municipal waste. Together with economic boom, the  industrial and other 
facilities of SEZ would bring the air pollution to the area. Thus, it is essential to record 
the existing air quality baseline of the region prior to the development of the zone to 
under any significant change in air quality of region due to development and industry 
in the future.  
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Another source of air pollution is open burning of municipal solid waste. Particulate 
matter and other chemical 
compounds in air pollutants 
could have resulted in 
significant health issues to 
nearby town dwellers. The 
most vulnerable communities 
to be affected by air pollution 
from open burning are 
roughly considered those 
living 0.5 km away from 
opening burning site of 
municipal waste as shown in 
following figure. 

Marine water pollution 

Marine water pollution is caused by improper dumping of waste into the water body. 
Throwing solid waste from vessel is also one of environmental aspects being 
encountered in Rakhine Water.  Street runoff, effluent from hotels located near the sea 
beach could lead to the destruction of the natural beach and marine water pollution. 
Consequently, marine water pollution could lead to the disruption of the aquatic food 
chain system. The affected vulnerable communities are fishermen and public. 

Water Scarcity  

Water scarcity and increased intense heat are major climate extremes in the region. It is 
consequence of increased warmer days. Village communities have frequently been 
facing the drinking water scarcity in summer especially April and May, the hottest 
months of the year. According to the Climate Profile Report by RIMES, increasing 
warmer days has been observed in the region within 30 years period. Therefore, water 
scarcity issues are predicted to be more frequent to village communities if adequate 
measures are not employed.  The most probable communities affected by the water 
scarcity are those of residing rural area and islands. 

Storm & Flooding  

As identified in community risk assessment reports, the leading disaster in the region 
are flooding and seasonal storm.  Flooding has become seasonal event in low lying area 
and riparian communities. Generally storm comes with southwest monsoon.  
Occurrence of storms in Bay of Bengal is normally observed in transitional periods.   

Tropical storm Giri  ripped through the Rakhine coast and Kyaukpyu Township 
causing cartographic damages in October 2010 . Storm Giri brought a storm surge up to 
3.7 m (12 ft), along with waves up to 8 m (26 ft) and winds in excess of 260 km/h (160 
mph).   

Figure 23  Potential Key Vulnerable Communities by Air 
Pollutant 
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Many homes had their roofs blown off and that many areas remained flooded. 
Communications were cut off and road were blocked by fallen trees, passengers and 
fishing boats were turned over and old jetties were washed away. Kyaukpyu is one of 
the area suffered the consequence of Girr cyclone.  

Mangrove Forest Depletion  

In the tropics, mangrove plays particularly significant roles as environments and home 
for many wild life and fisheries, which are important biological resources for local and 
foreign exchange earnings. Mangroves provide nursery area for numerous fish and 
crustacean species, a natural form of protection against the surf, supply wood and 
presumably serve as an important carbon dioxide sink.30 

Mangroves along the coastal line are of immediate value to local people, particularly for 
firewood and charcoal for cooking, timber for buildings and productive habitat for 
fisheries.  Positive correlation between fishing activities in nearshore water and extent 
of mangrove area has been widely proven. 31 Mangrove forest ecosystems contribute a 
wide range of goods and services from which local people have benefited since time 
immemorial.32 

However, recent decades, large extent of mangrove forest coverage had been receded 
and vanished due to firewood collection, household use, charcoal making and extension 
of agricultural land and aqua-farming.  According to a local business man, aquaculture 
practice initiated in   1990 in the region. Vast lands for fish and shrimp ponds were 
developed by removing mangrove forest. The number of aqua farming ponds 
dramatically increased up to 200000. There are a number of adverse consequences due 
to the depletion of mangrove communities including reduction of resilience to storm 
surge, high wind and food event . The most vulnerable communities who are 
considered to be affected by these consequences are rural community residing along 
coastal area and rivers.  

Some  potential and existing development and business plan, program and other 
human activities have been identified, assessed the potential impacts and the mitigation 
measures are adapted in the environmental assessment section.  Some environmental 
impact from those activities could have potential threats to the vulnerable communities 
of particular areas. Key vulnerable communities whose livelihood and resilience are 
likely to be affected by increased business activities, development plan and climate 
change are generally identified in the final part of this section.   

                                                 
30National Report of Myanmar on the Sustainable Management of The Bay of  Bengal Large Marine 
Ecosystem ( 
BOBLME ) 
31Matosobroto&Naamin 1977; Saeskumar et al. 1992; Comach&Bagariano 1987 
32Zöckler, C. Delany, S. & Barber, J. 2013.Scoping Paper: Sustainable Coastal Zone Management in 

Myanmar.ArcCona Ecological Consultants, Cambridge, UK. 
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Community Health  

A significant number of health related issues could be triggered due to contaminant air 
pollutants by inadequate waste burning practices from municipal waste burning site of 
Kyaukpyu. . Open burning of household waste, waste from business activities and 
other communal waste which contains plastic debris and other material could result in 
serious health problems to human health .Numbers of   health issues in local residents 
can be developed from toxic gases and particulate emission.  

Carbon oxide from incomplete combustion could cause dizziness, head ache, affect 
mental function, visual acuity and alertness. Dioxins and Furans are very toxic and it 
may cause cancer, affects immune and reproductive systems.  Dioxin is emitted by 
burning plastic such as organochlor based compound such as PVC (Poly Vinyl 
Chloride). Particulate Matter can lead to irritation of respiratory tract, aggravated 
asthma. It also contributes to chronic obstructive pulmonary diseases.  Burning 
polystyrene releases Carbon Monoxide and styrene monomers into the environment, 
which can be extremely hazardous to health.  

Residual ash from burning site can be washed away by storm water and then brought 
into nearby water bodies. Ash containing toxic compounds could impair the water 
quality of both surface and ground water. Contaminant water can contribute to health 
problems such as typhoid in local community who rely on stream and tube well as 
water source. Open dumping site could be the place spreading infection disease 
through vectors. Most vulnerable communities who have been suffering  health 
problems by open burning is predicted to be residents living about 500 m distance from 
the site. However, there is not limited boundary and people living outside of this 
boundary could also be affected by air contaminants.  

Throwing rubbish and discharging domestic, industrial and agricultural runoff and 
waste water into nearby river channels could contaminate water. Contaminated water 
can cause many water borne diseases such as typhoid, hepatitis A and cholera. 

Potential increase of migrant workers from other regions is another health related issues 
since much pressure will be increased to the health service facility of Kyaukpyu 
Township.  

Ecosystem Service  

Ecosystem service is service provided by ecosystem to human being. Ecosystem service 
is generally divided into four categories such as provisioning service, regulating service, 
supporting service and cultural service.33 

Ecosystem in Kyaukpyu Township could be divided into various categories such as 
forest, grass land, mangrove, wetland, tidal streams, rocky and sandy shoreline, sea and 
cultivatable land. Each ecosystem has unique characteristics against on natural hazard 
and service to human being. For example forest ecosystem plays role in flood protection 

                                                 
33 https://en.wikipedia.org/wiki/Ecosystem_services 
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and soil loss prevention. River ecosystem provides food, water, agricultural land and 
transportation for human being. In Kyaukpyu, the most important ecosystem service 
received for community is mangrove, wetland and forest. 

Besides some moderately undulating hinterland near the coastal areas which acted as 
natural storm barrier were leveled to the ground to construct the Onshore Gas Terminal 
in 2008 resulting in the loss of natural barrier to disaster. 

Some household in the rural of Kyaukpyu depends on the secondary woodland and 
degraded forest for searching vegetable, herbal medicines, firewood  and seasonal fruit.  
Some families resell forest products in the local market to make regular income. 
Potential, development activities such as establishment of special economic zone, and 

other associated facilities could 
significantly reduce the 
ecosystem services of the 
regions. Consequently, 
livelihood of village 
communities who depend on 
the forest ecosystem service for 
daily income could be 
significantly affected.  

During the construction of OGT 
,  roughtly over 100 acres   of 
mixed degraded forests with 
active agricultural fields   were 
completely leveled . 
Additionally other areas were 

replaced with  over 17 acres for soil disposal area and 4 acres for receiving station.   
Originally these areas were covered with high portion of degraded secondary 
woodland with undulated terrain.  Such type of forest system and topography provides 
the local residents with vegetable, firewood and other forest product. In addition, forest 
with undulating terrain could create sheltered area against storm and high wind. Area 
clearance had led to the loss of ecosystem service to the local residents.  Some villagers 
who rely their livelihood on these vegetation from Malakyun and Gone Chain villages 
were hardly hit and considered the most vulnerable communities suffered the loss of 
ecosystem services.   

Food  

Rice is staple food of the people of Kyaukpyu Township. Paddy rice fields can be 
noticed  in rainy season. Apart from paddy field, some seasonal and cash crop such as 
varieties of beans, ground nut, lady finger, water melon, papaya, onion , cucumber 
,gourd, banana and other vegetables are grown on either on farmland, village orchard 
land or home garden. Livestock such as cattle, water buffalo, goat, chicken and pig are 
raised within household control. Principally, cattle and water buffalo are for 

Figure 24 Key Vunnerable Communities by loss of Basic 
Ecosystem Service 
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agricultural purpose and transportation. Other livestock are for food and alternative 
income.  

Fish and seafood are another major source of community. Most of the villages located 
along the shoreline are fishing communities and their livelihood entirely depends on 
the fishing. However, it is reported fish availability are trending toward a lesser catch.  

In the environmental assessment section, it is predicted that losses of coral reef, 
disappearance of mangrove forest, oil spill, marine water pollution, navigational 
restriction by tanker movement and overfishing and human activities could threaten 
the food security of local communities through decline of fish population and lesser 
catch. This effect could exacerbate the fishing communities already suffering the decline 
of fish catch in the region.  

Water Availability and Quality  

There is no regular water distribution system in both urban and rural area.  Two 
reservoirs were recently constructed for water distribution to supply the water demand 
of SEZ. 

Public well, conventional dug well and water pond have been a major sources for 
drinking and utility purpose for many years.  

As a result, some villages suffer drinking water shortage and sanitary issues in summer 
season. Artificial water ponds and conventional dug well have become dried up in 
some places. Small stream could not supply enough water to fulfill the demand. Water 
scarcity could lead to spread of infection diseases especially in remote area and Island 
communities. Increased maximum temperature and warmer days of climate would 
exacerbate the water scarcity concerns.  

Absence of sewerage treatment could contaminate the ground water and lead to the 
degradation of water quality. 

Vulnerable Communities  

A number of vulnerable communities due to the effects of development projects and 
other government services and programs are generally identified as follows . 

Table 8  Enivironmental Impact and Key Vulnerabilities 

Activities  Impact Effect on Human Being 
Vulnerable 
Community 

Existing 
development 
project  

Loss of secondary wood 
land and other habitats  

Partial loss of ecosystem 
service 

Malakyun and 
Gone Chain 
village 
community   

Restricted  fishing 
ground due to vessel 
movement  

Less availability of fish   Local fishermen  
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Activities  Impact Effect on Human Being 
Vulnerable 
Community 

Discharge of 
pollutant/garbage  
into water  

Degradation of water 
quality  

Disruption of aquatic 
food chain 

Less availability of fish  Local Fishermen 

Emission of air 
pollution   

Decreased air quality , 
production of particulate 
matters and toxic 
pollutants   

Serious health issues to 
people living near by  
the source of pollutant( 
show in figure )  

Residents near 
the  waste 
dumping and 
burning site  

Deforestation and 
land use change   

Loss of forest ecosystem 
service, 

Reduction the retention 
of water flow Loss of 
breeding ground and 
shelter for marine 
aquatic life   

Loss of productive land 
and reduction the 
availability of food   

Change livelihood of 
people  

Water scarcity  

Food scarcity  

Accelerate the 
frequency and 
magnitude  of flood 

 

Rural /Island 
community  

Fishermen  

Waste dumping   Drainage block, hygienic 
issue  

Accelerate flood, spread 
of disease   

Children  and 
old people  
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Chapter 4  Generic Environmental Management and 

Recommendation 
This chapter sets out to consolidate all if the data in this report by presenting a series of 
recommended actions and deliver mechanism for relevant authorities to undertake to 
manage the environment matters and to reduce environmental risk. The 
implementation of these recommendations will contribute to protection of environment 
and sustaining livelihood as well as building resilience of local communities. 

The study team stresses the requirement for all actions to be carried out in a manner 
which will lead to harmonization of environment, economy and social values of 
Kyaukpyu Township. Recommendations provided in this section center around the 
future and existing projects, plan and activities that are deemed to have significant 
environmental impacts in the township. The recommendations are further linked to 
activities and highlight responsibilities and institutional requirements to implement the 
activities. It is acknowledged that no all actions can be implemented immediately. It is 
intended that the detailed implementation plan will be developed as part of the 
township implementation consultation process. 

It is the responsibility of regional government agencies to take into consideration and 
integrate of these management measures into the existing activities and future activities 
and prior to any new activities in consultation with local government and stakeholders 
as a key factor in the implementation of sustainable development. In this regard, stake 
holder consultation is proposed to be performed for all project level activities or plans 
with full information disclosure. 

As this document is an advisory document to government agencies to consider 
environmental and social components  into the existing and future programs and 
projects, allocation of the responsibility and accountability is excluded. 

4.1 Institutional Arrangement 
Environmental Conservation Department of regional government and central body,   
General Administration Department, township development committee, forest 
department, SEZ management committee  and other relevant agencies hold 
responsibility as implementing agencies for ensuring that all development and sectorial 
programs are operating with environmentally, socially and ethically responsible 
principles and adherence to the stipulated legislation and guidance. 

Strengthening of institutional capacity 

Environmental management and governance is a new area for the government 
employees working in environmental related sectors. Existing capacity of departments 
of various administrative levels of government such as township, district, region and 
state and central bodies is currently weak. Accordingly, much more efforts are needed 
to enhance the capacity of individual, organization and institution as a whole.  
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4.2 General Recommendation for Major Actors 
A series of recommendations is summarized for government organization, Industry and 
business, community and civil society as follows. 

Recommendations for Government  

1. Existing environmental and related regulations and laws highlighted in chapter 2 
of this report should be reviewed by local government departments and 
established  enforcemement measures including identification of responsible 
agencies and departments 

2. Establish and convene a joint environmental working committee within township 
and regional level government  structures to agree and adopt and implement an 
environmental management framework , oversee enforcement of laws and 
regulations  and  develop monitoring mechanism to monitor progress in tackling 
environmental and social issues  

3. The recommendation, strategic environmental management framework and 
broad alternatives from  recommended SEA report should have effective 
influence on the SEZ plan process and follow up recommendations in SEA should 
be strictly implemented 

4. This SEA study should stress more on cumulative impact assessment of 
individual facilities and strategic options together with careful selection of critical 
decision themes through   inclusive stakeholder consultation meetings and expert 
judgment 

5. SEZ Environmental Management Committee  should be established to oversee, 
implement and monitor the effective implementation of SEZ environmental 
management programs  

6. Promote community environmental awareness campaign highlighting the 
importance of ecosystem services  and its relation to community resilience   

7. Township waste management plan should be developed including a sustainable 
waste management campaign, waste collection,  storage facilities and disposal 
plan. 

8. Increase  capacity building of staff from  relevant departments  for enforcement 
and implementation of environmental legislations and guidance , inspection and 
monitoring of environmental  performance of business activities through 
environmental trainings  

9. Encourage industry and business to initiate transparency and information 
disclosure about their activities and service which are likely to impact on 
environment and community resilience   

10. Township departments and regional department should review both TEA impact 
section and Community Resilience Assessment Reports produced under BRACED 
to identify climate change, disaster shocks , stresses and further impacts caused 
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by ongoing development activities. Activities identified by communities should 
be consolidated and plans drawn up for broader processes to enhance the 
resilience of most vulnerable communities of regions These can include 
maintenance and improvement of ecosystem service of natural biodiversity by 
channeling small grants and funds to joint community and government 
environment and ecosystem management projects. 

Recommendations for Industry and Business 

11. Initiate transparency and openness about project and business operations with 
publication of environmental, health and safety standards and policies. 

12. Land Acquisition and Resettlement Plan should be developed prior to any 
development in consultation with affected people and relevant authorities. 

13. Share information and findings of how businesses activities will affect community 
services and systems (food, water, energy, health etc.)  and their resilience to 
climate extremes and environment and establish a mitigation plan 

14. Encourage business investment in service provision and business practices that 
will improve the availability of resilience services to communities that will also 
contribute to economic development and profit margins (e.g agricultural services, 
community infrastructure, energy and water services etc.) 

15. Development of  community health and safety initiatives along with project 
specific occupational  health and safety program  

16. Prioritize environmental conservation and pollution prevention mechanisms in 
business operations 

17. Existing projects should develop project specific environmental management plan   
and implement in accordance with existing EIA procedure.  

18. Adopt environmental training program to operatives to ensure the service and 
activities undertaken  by business do not adversely affect the resilience of local 
communities and the environment 

19. Corporate Social Responsibility programs should be initiated by SEZ 
management committees  and other development project proponents  focusing on 
enhancement of community resilience, community development,  protection of 
ecosystem service and environmental management  

Recommendations for Community and Civil Society 

20. Actively participate in stakeholder consultation and business meetings , share 
local knowledge and express concerns and challenges   

21. Understand  the role of stakeholders in the EIA process by providing 
environmental trainings  

22. Actively participate in environmental campaigns  by government and other 
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organizations 

23. Develop a private sector oversight mechanism that tracks adherence to 
environmental laws and procedures of all new development activities and 
projects 

24. Oversee  development and implementation of generic  environmental 
management framework and and  encourage accountability and transparency  in 
business and development practices 
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Table 9 Generic Recommendation for Environmental Management   

Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

1. SEZ, Industrial Development and Environment Impact 

1A 

 
 
 
 
 
 
 
 
 
 
 
 
Administrati
ve  

In order to strengthen the integrity and implementation  of recommended 
Kyaukpyu SEZ SEA , it is suggested that  
 The recommendation, strategic environmental management 

framework and broad alternatives from SEA report should have 
effective influence on the SEZ plan process and follow up 
recommendations in SEA should be strictly implemented.  

 Selection of critical decision factor should be based on outcome of both  
stakeholder  consultation , expert judgment and available research 
papers 

 More strategic thinking approach  is suggested   to boost sustainability  
and cumulative effect if feasible  

 Environmental Management Committee of Kyaukpyu  SEZ should  be 
formed under the SEZ Management Committee  to oversee the 
implementation of SEA subsequence of EIAs , EMP The SEA and EIA 
follow up are to be monitored  to ensure compliance to the 
requirement described in the reports  

 Specific environmental training programs  for  members of SEZ 
environmental management committee and other stakeholders  

 Clear strategy for effective linkage of  recommended SEA outcome and 
subsequence of  EIA of individual facilities  

 Encourage rainwater to be primary source of water consumption for 
development 

 Protection of 
environmental and 
social characteristic  
and ecosystem  

 Protection of adverse 
impact on 
environmental and 
social element in 
early phase of a 
proposed 
development plan 
and strategy  
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Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

1B Biodiversity 

 Conduct coral habitat verification study to confirm the existence of 
coral reef in the  potential area  covering reef development, coverage  
and abundance  

 Marine turtle nesting survey  
 Fauna translocation plan   
 Compensatory tree planting in designated locations  
 Strengthen the restoration of mangrove communities  with 

collaboration with government  private and communities  

 Restoration  of 
biodiversity and 
enhancement  of 
ecosystem service  

1C 
 
Livelihood 
and Culture  

 Well established livelihood restoration program  
 Land acquisition, resettlement and compensation plan are to be 

developed with consensus agreement of potential affected people and 
in accordance with existing regulations and international 
requirements. 

 Corporate Social Responsibility programs should be initiated by SEZ 
management committees  and other development project proponents   

 Cultural heritage preservation plan 
 Planning process should stress on the avoidance of existing 

infrastructures such as village roads during construction 

 Livelihood 
restoration   

1D 
Air  Quality   Air quality baseline survey of the Kyaukpyu and proposed locations  

 Reference  

1E 
Waste 
Management  

 SEZ Waste Management Strategy  
 Earlier environmental 

control  
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Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

1F 

 
Health and 
Safety 

 Emergency  marine spill response plan and adequate facilities   
 SEZ Fire management plan  
 Occupational   health and safety management plan 

 Reduction harm to 
community  

 2.Waste Management  

2A 

 
 
 
 
 
 
General  

 Study area  requires a systametic  solid waste management plan to 
address issues generated by waste collection and disposal.  Setting up 
such plan should be prepared together with departmental 
organizations led by township development committee with assistance 
of waste management specialists.  

  Reduce, reuse and recycle initiative  should be promoted through 
public environmental campaigns  

 Both Township waste management plan which also rural waste 
management framework should be developed and implemented.  

 Feasibility study should be conducted for the proposed new dumping 
site 

 Sufficient budget to allocate for the operation of existing  incinerator   

 Improve waste 
management 
infrastructure and  
environmental 
awareness  

 Reduce flooding and  
health risk  

 Strengthening the 
cooperation of public 
in waste handling 

2B 

 
Ecological 
Environment  

 Establishment of composting plant. The process involves 
decomposition of organic waste known as compost which is a good 
fertilizer for plants.   

 Improving 
infrastructure and 
protection of soil and 
water pollution  

 Improve use of 
organic fertile residue 
from compositing 
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Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

plants 

2C 

 
 
 
 
Water 
Quality  

 Throwing all types of waste into  marine water bodies  should be 
strictly controlled  

 Provide sufficient waste collection bin along the beach and public 
areas so as to avoid throwing debris into water bodies  

 Stick control to restaurants and accommodations near the water bodies  
to stop dumping waste into water body  

 Improvement in  
marine  water quality 
and minimize impact 
to marine aquatic life 
Enhancement of food 
security of local 
community 

2D 

 
Air Quality  

 Open burning practice should be gradually minimized and finally 
stopped 

 Minimizing the 
emission of air 
pollutants 

2E 

 
 
Public 
Health and 
Safety 

 Uncontrolled waste disposal in public and other areas should be 
reduced through public awareness campaign  

 Minimizing the contact between waste dumping site and public area 
to ensure the public health of community is secure 

 Location of dumping site or burning site should be moved away from 
residential area  and water bodies  

 Minimizing the 
contact between 
waste dumping site 
and public area to 
ensure the public 
health of community 
is secure 

3.. Enhancement of Tourism Sector 
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Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

3A 

 
 
 
 
 
 
 
General  

 All hotels , inns, restaurants and other accommodations should be 
equipped with basic waste treatment facilities  

 Avoidance the construction of hotels near or close to the beach area  
 Enforcement should be made by authorities concerned with existing 

environmental legislation 
 Adequate waste collection points  should be allocated in the tourist 

hotspots and waste collection  systems including  transportation to 
depot  

 Careful selection of location for new infrastructure such  as 
accommodation and restaurant to be  reasonable distance from 
sensitive areas   

 Prioritize expansion and upgrading of  existing road instead of  
planning  new access roads 

 Issuing guidance note, leaflets in hotel and inns for visitors to avoid 
any detrimental impact to flora and fauna 

 Improvement in the 
enforcement of 
legislation and 
institutional 
framework  

4. Pressure on Mangrove Habitat and Terrestrial Forest 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 Implementation of government‟s policy/ forest law and regulation 
should be continuously applied. These measures could be achieved 
through cooperation of local community involvement. 

 Monitoring illegal logging and tree cutting should be  coordinated 
with communities  

 Environmentally sound technologies should be promoted in 
agriculture, aqua farming and household cooking. 

 Sufficient numbers of staff  to be recruited with better equipment for 

 Accelerate 
regeneration of 
disrupted mangrove 
system and terrestrial 
ecology  

 Betterment of 
ecosystem service  



Final Report  Page 83 
 

Sr. 

 

Environm
ental 
Category 

Recommendation Benefit  to 
Environment,Ecosystem 
Management  , Climate 
Change Mitigation , 
Adaptation and 
Resilience   

 
4.A 

 
General  

effective monitoring and patrolling  
  Potential development project should  pay much attention to 

protection and conservation  of local flora , fauna and mangrove 
communities  

 Unsustainable use of resource should be reduced and it is required to 
explore and adopt the utilization of renewable energy resource.  

 Restoration and preserving natural mangrove vegetation should be 
accelerated with the assistance of NGO, private sectors and 
communities. 

5. Climate Change and Ecosystem Management  

5 A  

 
 
 
 
 
 
General  

 Promote environmental awareness campaign in community 
highlighting the importance of ecosystem services  and its relation to 
community resilience and climate change 

 Review both Community Resilience Assessment Reports produced 
under BRACED to identify climate change and disaster shocks and 
stresses and further impacts caused by ongoing development 
activities. 
Enhance the resilience of most vulnerable communities of Kyaukpyu 
through maintenance and improvement of the good ecosystem service 
of natural biodiversity by channeling small grants and funds to joint 
community and government environment and ecosystem 
management projects. 

 Improve ecosystem 
service  

 Improve community 
resilience   
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