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1. EXECUTIVE SUMMARY 

A. Executive Summary English Version  

1.1 Introduction  

Kunglon bridge has been in service since 1965 connecting northern Shan State of 

Myanmar to China’s Yunnam Province. Due to the old age, Kunlong suspension bridge has 

been encountering issues related to structural wears, durability, and stability in addition to not 

being able to match with the demand in the era of growing trade and transportation to and from 

China. All these conditions govern relevant authorities to explore other means to address these 

concerns.   

1.2 Presentation of the Project Proponent  

Myanmar and Chinese governments have signed economic and technical cooperation 

agreement and Memorandum of Understanding (MOU) for building a new Kunlong Bridge in 

northern Shan state of Myanmar with Chinese Government’s grant in 2018. The project would 

specially facilitate the transportation of Myanmar's agricultural and livestock products to 

China, thus boosting the rapid development of border trade between the two countries. Under 

the direct supervision by Director General of the Department of Bridge, a chief engineer will 

be assigned to administer and supervise the implementation of the bridge project management 

unit (PMU).  

1.3 Presentation of the Environmental and Social Experts 

Social and Environmental Associate- Myanmar (SEAM), a registered environmental 

and social consulting firm is working with clients to identify and address the environmental 

and social impacts in compliance with Myanmar. Its roles are to develop ESIA, RAP, and 

EMMP to provide technical advice for developing ESMP, and to assist the project’s 

implementation of the environmental and social management program in every possible way 

in alignment with the requirements adopted by Environmental Conservation Department 

(ECD) and the implementing agency, DOB. 

1.4 Policy, Legal & Institutional Framework 

National Environment Policy of Myanmar’s objective is to establish sound environment 

policies in the utilization of water, land, forests, mineral, marine resources and other natural 

resources in order to conserve the environment and prevent its degradation. Environmental 

Impact Assessment Procedure (December 2015) stipulate the detail procedures to be followed 

by any organization or person relating to EIA in conducting the EIA process. Environmental 

Impact Assessment (EIA) is to be conducted strictly in line with the existing ESIA rules, 

regulations, and procedure of Myanmar.  

A brief description of relevant environmental legislations and institutional framework 

such as Land Acquisition(2019), Environmental Impact Assessment Procedures (2015), Race 

and Religious Protection Laws (2015), Environmental Conservation Rules(2014), Law on 

Health and Safety in the Workplace (2014), Environmental Conservation Law (2012), Vacant, 

Fallow and Virgin Lands Management Law 2012, Conservation of Water Resources and Rivers 
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Law (2006), National Environmental Policy(1994), The forest law (1992), Protection of 

wildlife, wild plant and Conservation of Natural Area Law (1994), Minimum Wage Law, 2015, 

Labor Dispute Settlement Law (2012), and National Environmental Quality (Emission) 

Guidelines (NEQEG) have been examined.  

1.5 DOB’s Environmental & Social Polices and its Standard 

DOB makes commitments not only to avoid adverse environmental impacts and 

negative social effects from its operations but also to scale up efforts to promote environmental 

conservation and social developments of the communities. Most importantly, DOB plans to set 

training and promotion programs for its core environmental values and good practices to its 

workforce and communities. As a government entity, DOB strictly adheres to Myanmar’s 

Minimum wage law and prohibition of child labor in any of its operations. Overtime fees as 

defined by the government of Myanmar will be provided for any overtime work. Standard 

Personal Protective Equipment (PPE) will be provided adequately. DOB is also committed to 

provide safe and sound working environment for all employees and all work-related health and 

safety regulations will be strictly enforced. Moreover, the department has put in place all fire 

safety procedures, measures, and equipment. Local fire department will make regular 

inspection and certify the department’s fire safety plan. 

1.6 Project description & alternative selection 

To boost the trade and transportation between northern Shan State, China’s Yunnam 

Province, and the central areas of Myanmar, China has pledged to support a new Kunlong 

bridge since early 2018, that is about 323 meters in length with 3.9 Km linking road. With the 

demand more lanes for higher number of traffic in the improving trade and more stable load 

bearing, the new bridge becomes necessity for the DOB. DOB will administer the new Kunlong 

Bridge Project. With the Chinese grant, it will be built linking Chin Shwe Haw – Kunlong – 

Theinni road which is ultimately an important feature to reach to Lashio.  

The new Kunlong Bridge will be situated on the Salween River (Thanlwin River) at 

49/1 Mile, 3 KM upstream of the existing bridge in Kunlong involving building of 323-meter-

long with 12 m span bridge and nearly 4Km long with 8.5 m span approach road occupying 

260 meters in length of main bridge. It will support 2 lanes on each direction. The proposed 

project will consist of a river crossing bridge, approach road, drainage and retaining wall 

structures for soil stabilization applications, traffic control systems, and safety features. 

Balanced Cantilever type box girder bridge will be installed. DOB plans to start the 

construction of the new bridge in early 2019-2020 fiscal year and will be completed in 2021-

2022 fiscal year with the duration of 24 months. Projected budget for the bridge is estimated 

nearly US$ 13 million. 

Manpower requirements During Construction 

During construction phase, the project will employ especially from local people at peak 

workforce for two years to complete the Bridge Project. Local workers shall be used to the 

extent possible, though outside skilled workers will also be required. The contractor shall 

provide workers with protective gears (PPE), e.g. masks, helmets, gloves, and safety shoes at 

no cost to workers by sharing the adequate information about importance of PPE and training 

of proper use.  
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 Construction machineries 

The required construction equipment such as batching plant, excavator, roller, loader, 

water bowser, crane, grader and tipper or truck will be employed approximately in the 

construction of the bridge. Raw materials such as cement and reinforced bars will be imported 

from China and other construction composite materials such as sand and gravel will be obtained 

locally.  

1.7 Description of Surrounding Environment 

The whole project area in Kunlong lies on the narrow stretch of Thanlwin River valley 

between two mountain ranges in the North and the South. Hilly terrain dominates the whole 

area. Thanlwin River flows from west to east in this particular area. Remnant of natural forest 

with difficult access could be observed on hill tips overwhelming the secondary forests and 

ever-expanding rubber plantations. The whole project area is surrounded by rubber plantations. 

While the environmental related impacts are limited to an area of 500 meters wide, the direct 

and indirect anticipated social, cultural and visual impacts will be set within 1.5 Km due to 

land acquisition, and access road construction.  

Topography 

Kunlong township area exists in a mountainous region with a few terrains leading to 

noticeable gradient toward the west. Elevation of the terrain on the mountain so called “Main 

Ma Hla” rises from east to west. Kunlong is above sea level of 1413 feet and the highest 

mountain, “Tar Shwe Htan” mountain is situated above 7171 feet. River and creeks are 

relatively low within the area.  The project site is surrounding by the mountainous areas and it 

covers mostly forest areas, agricultural surroundings, public and private plantations especially 

rubber and corn.   

Climate 

Tropical wet and dry climate is the classic climate of Kunlong township. The climate 

is generally wet year-round with slight minor variations. The highest amount of precipitation 

occurs in August, with an average of 22.24 mm. The driest month, March receives 0.01 mm of 

rainfall. The warmest month of the year is April with an average temperature of 31 °C. The 

temperature here averages 28.25 °C and the average rainfall is 6.03 mm. The lowest average 

temperatures in the year occur in February with around 5°C. The difference in precipitation 

between the driest month and the wettest month is 22.24 mm.  

Environmental Conservation area   

There is no protected area in the surrounding areas of the project area. In terms of 

environmental conservation, total forest areas (8026 acres) are conserved including reserved 

forest area and non-reserved forest area. Moreover, public owned forest area (42 acres) and 

mixed crops cultivation with forest area (30 acres) are done by the government together with 

the private sector in the fiscal year of 2017-2018 including the plantation of Teak, Pyin Ka Toe, 

Yae Tin Win, and Maezalae. 
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Air Quality Monitoring 

The ambient air quality assessments were conducted in four locations for two times: 

once in September 2019 and another in December 2019. Air monitoring measured national air 

quality standards and TVOC by monitoring on 24 hours for SO2, CO, PM2.5, PM10, 1 hour 

in NO2, and 8 hours in Ozone with air quality monitoring instruments. The observed data was 

processed with the respective NEQEG standards and WHO guidelines. The concentrations for 

PM10 and PM2.5 for both seasons were lower than national standards and WHO for all stations 

except KLA 3. Also 24 hours concentrations for SO2 and the hourly maximum concentration 

for NO2 were low too in both seasons. At all stations, the concentrations for CO in two seasons 

are low in comparison with the WHO 24-hour mean target levels.  

Noise monitoring 

To obtain representative noise monitoring and vibration levels, the monitoring 

campaign was conducted in four places around the project area. A CEM (DT-8852) sound level 

meter for 24 consecutive hours and Vibration Meter (SDL 800) for 15 minutes were employed 

each at four locations. 24 hours continuous monitoring of noise levels were investigated in 

comparison with the NEQEG Standard and WHO guidelines. The results of noise level in two 

seasons for all monitoring points except in the south part of project site (KLA 1) were under 

the limited standard. As thinly populated residential areas have been observed, the contribution 

of noise level from the populace at KLA 1 is negligible. 

Water Quality  

Water sources were geo-referenced and onsite water quality tests were performed for 

upstream point, downstream and the new bridge locations of the river. Portable and reliable 

equipment including YSI multiple parameters were carried out. For field water quality analysis, 

parameters specifically PH, EC, Salinity, Turbidity, water temperature, ORP, DO, and TDS 

together with the information for ambient air temperature and weather conditions will be 

measured. Array of parameters specified in NEQEG Guidelines were analyzed in a laboratory. 

The result of pH level is within the limited standard by NEQEG. But the result of total 

suspended solid in all points is over the limited standard by NEQEG for the first season while 

the high level of Phosphorus could be noted in both upper section and lower section of the river 

for the second season.  

The depth at the north, the middle, and the south part of the river during the dry season 

was observed at 1.5 m, 12 m, and 9.9 m in KLB-1, 3.81 m, 12.89 m, and 2.62 m depth at KLB-

2 and 5.6 m, 6.58 m, and 1.35 m for KLB-3.  The flow velocity varied from 0.19 m/s, 0.86 m/s, 

and 0.09 m/s at KLB-1, no measurable flow, 1.22 m/s, and 0.72 m/s for KLB-2 and no 

measurable flow, 0.3 m/s, and no measurable flow for KLB-3.   

Geology and Soil 

Generally, Kunlong and the project area are covered by Plateau Lime Stone Unit. The 

top soil layer is clayey soil layer in reddish color with low to medium plasticity in moist 

condition, widely mixing the lime stone fragment. Based on the local distribution of vegetation, 

agricultural practices, and the sighting of change in soil patterns, four locations around the 
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bridge construction site were identified primarily for soil samplings and monitored its samples 

with Geophysical random sampling method. Soil is generally separated into two horizons of 

minerals and organic constituents of variable depth. The physio- chemical characteristics of 

soil such as Cadmium, Copper, Lead, Nitrogen, Phosphorous, Potassium, pH etc., have been 

determined. Based on the laboratory analysis, no sample displayed above the alarming serious 

trace of heavy metal concentration with regards to the USEPA Standards.  

Natural Hazards 

Over the last 10 years, Myanmar has been impacted by two major earthquakes, three 

severe cyclones, floods and other smaller-scale hazards. According to the Government’s 

Department of Disaster Management (DDM), the project site hasn’t been experiencing flesh 

floods in the recent years. The project area falls in the severe zone for earthquake based on 

Myanmar Seismic Zone. 

Biological Components 

Field investigation for biological components has been done during September, 2019 

and December 2019 altogether oral recollection from the long-term residences and collection 

from the hunters and fishermen along the project areas. The proposed project area is generally 

surrounded by rubber plantation, corn plantation. bamboo, Maezali, Thitale, and Loukya. 

During the wet season, the observed plants were found from 12 to 24 species for each 

monitoring points and 24 species were found in dry season. The observed plants were classified 

into groups: tree, small tree, shrub, herb, climber, bamboo and grass in accordance with the 

International Union for Conservation of Nature (IUCN) Red list Category. During the wet 

season, two different types of birds, 32 species of moth butterfly and caterpillar, and also 6 

other insects were sighted and during the dry season, 6 species of moth butterfly and caterpillar, 

and 14 kinds of fish along the Thanlwin river were observed. According to the local hunter 

around the project area, (22) number of total animals were often found in the natural habitat 

area around the project site including mammal, some Centipede and Millipede species. 

Social Economic Components 

Primary emphasis of the investigation for socio-economic situation of the area was 

conducted in October 2019 and will capture socio-economic status, protected items, and 

potential advantages and disadvantages of the project on the local populace. The current 

population of Kunlong Township is 57,501 with 5,837 people in township area, and 51,664 

people in the rural areas. Overwhelming majority of KunLong residents are Koe Kant (67.66%) 

while the rest constitutes Kachin, Wa (Lwae La), Myaung Zee, Shan, Burmese, and the others. 

Among them, Buddhists are in huge quantity followed by Christian, Hindu, Islam and others. 

Total reserved forest areas cover (8,028) acres. Commercial forest area covers 915 acres, which 

include teak. Monsoon rice stands the highest rate of cultivation followed by sugarcane, 

maize(rainy) and the other crops. The employment rate of Kunlong Township is 98%. 

Holi Village tract with 320 households hosts the population of 2,000, whereas Kaik Pan 

Village of Holi village tract with 18 households has the population of 80. Tadar Oo village has 

reportedly 120 households while Ton Kyat village with 270 households has the total population 

of 1653. Majority of people in Holi and Kaik Pan village is Christian while Buddhist are 
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majorly distributed in Ton Kyat and Tadar Oo. Generally, a fair percentage of peoples from 

the area completed high school level education and very few peoples claimed to have no 

education. Majority of the households in four villages, earn between 100,000 and 400,000 

Kyats per month. All households own their houses in four villages. In Holi village, women 

welfare community, Law Waw Church Association, Kachin Bu Church (KBC), and Social 

Welfare Association were found while social welfare community was only found in Tadar Oo 

village. For information and entertainment, majority of total households in Holi village, Tadar 

Oo village and Ton Kyat village depend on newspaper, TV and social network while the entire 

village obtains information from social network in Kaik Pan Village. Except Kaik Pan village, 

electricity is available in Holi village, Tadar Oo village, and Ton Kyat village, however, some 

are using power from battery and solar energy. Creek serves as major water source in all 

villages and some use spring water and water from tube wells.  

1.8 Environmental and Social Management Plan  

To minimize and mitigate the potential impacts, ESMP has employed all the best 

management practices based on the construction phases: pre-construction, construction, and 

operation, and also decommissioning, closure and post closure phases of the project, leading 

to meet the guideline standards of National Environmental Quality (Emission) Guideline 

(NEQEG).  

The degree and significance of potential environmental and social impacts for four 

project phases are thoroughly identified and illustrated. Significant Potential environmental 

and social impacts during the project phases are as follows: 

Potential Environmental Effects during Pre-construction phase of the new bridge project 

- Loss of terrestrial habitats from site clearing and assessment, and survey activities 

- Soil erosion by partial land leveling, removing top spoils, removal of trees and plants 

along the project path   

- Dust emission by soil exacerbation  

- Disposal of earthen materials and plant debris by clearing the land and cutting the tree  

Potential Environmental Effects during Construction phase 

- Potentially temporary alteration in the river’s flow regime by laying foundation and 

diversions 

- Loss of terrestrial habitat by land clearing for construction activities 

- Air pollution emission from the uses of construction materials and vehicle operations 

(trucks, cars, crane and motorcycles exhausts),  

- Dust emissions by shipping, loading and unloading of construction materials, 

Stockpiles of construction materials, excavating soils and activities related to 

earthworks, and leaving exposed earth surface  

- Topsoil erosion, soil degradation and contamination by following earthworks, 

compaction from vehicle activities, excavation of soils, stockpiles of construction 
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materials, construction activities and crew's movement, and disposal of construction 

spoils 

- Noise and vibration risk from unloading construction materials, movements of heavy 

vehicles and related activities, construction crews  

- Solid wastes and construction spoils from construction activities and shipping materials 

- Domestic waste generation from construction workers and management crews 

 

Potential Social Effects during Construction phase 

- Tension and conflicts, and job competition between local and migrant workers   

- Discrimination, gender inequality, refusal for workers with disabilities, disregards to 

overtime compensation to overtime compensation 

- Land dispute, involuntary resettlement, and disadvantageous to minority ethnic 

communities  

- Safe working environment, accidents, and health provision 

Potential Environmental Effects during Operation phase 

- Pollution from the use of equipment and crew, maintenance activities 

- Waste generation from maintenance activities and spoils 

- Traffic blockage and delay leading to traffic congestion locally  

Potential Social Effects during Operation phase 

- Work related injury and accidents, dangerous working environment 

- Incidents and emergency cases from operation and maintenance 

- Potential Hazards during the time of natural and man-made hazards 

Potential Environmental Effects for Decommissioning, closure and post closure phases 

- Solid wastes disposal from demolition debris and ruins, Scrap metals  

- Demolishing of buildings and infrastructures and transportation of demolished wastes 

and debris 

- Noise and Vibration due to the operation of demolishing activities working with heavy 

machinery and equipment 

Potential Social Effects for Decommissioning, closure and post closure phases 

- Health and safety issues caused by demolition of the infrastructures 

- Loss of jobs and unemployment 

1.9 Resettlement Action Plan (RAP) 

While legal requirements in Myanmar do not require to the level of resettlement action 

plan (RAP) and ethnic minority management plan (EMMP), the proposed new bridge project 

will adopt RAP and EMMP to ensure fair treatments and to protect the ethnic minorities, and 
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Department of Bridge (DOB) will ensure adherence to the commitments in RAP and EMPP 

according to DOB policies and procedures. 

 In order to negate the adverse impacts, RAP deals with potential impacts and 

mechanisms: valuation and compensation for losses at replacement cost, programs for 

restoration of livelihoods and standards of living, consultation and participation arrangements 

in the compensation processes, and implementation schedule in combination with grievance 

procedures, monitoring, and evaluation of the process. Full-fledged RAP will require the 

resettlement of over 200 peoples. DOB ensures public disclosure of the RAP to the general 

public in the project area, by ensuring the compensation for land, standing crops, and lost 

assets to be paid prior to the time of impact according to the new land acquisition law in 

August 2019. DOB’s RAP will provide measures to help affected people at least restore the 

pre-project level of livelihood with the proper voluntary land donations process. 

To avoid adverse social impacts and provide equitable and culturally appropriate 

project benefits to local ethnic minority communities and other vulnerable population group, 

Ethnic Minority Management Plan (EMMP) will be developed leading to provide DOB with 

the operational planning framework. In addition, DOB will conduct social screening and 

impact assessments to identify the presence of ethnic minorities, leading to minimize and 

mitigate negative impacts. 

10. Public Consultation and Disclosure 

Four villages all in all namely Holi village, Kaik Pan village, Tadar Oo village and Ton 

Kyat village in Kunlong Township fall into the project affected area. 1st Public consultation 

sessions were planned in Holi village and Ton Kyat village near Kunlong on 2nd October, 2019 

and 62 participants from Holi and 72 attendees from Ton Kyat village took part. Meanwhile 

2nd consultation meeting was held in the same places on 14th December 2019 with (62) 

participants from Holi and (31) attendees from Ton Kyat village. Facilitation and 

documentation were performed by the consultant team while despite the absence of the 

representative from DOB, officers from Department of Road administered the event  

The participants at the public consultation raised their concerns such as the methods 

and valuation that the project will apply in the land acquisition process and the rate 

determination for the rubber plants, and fair, equal, and transparent compensations right to the 

property owners directly. The peoples in Holi Village expressed their worries over traffic 

congestion, blockade, traffic related safety issues, and the future road widening that could see 

the removal of many homes in their Village. The peoples from Ta-Dar-Oo Village urged 

necessary rehabilitation to the existing bridge and continuous use of the bridge for the local 

communities, and also reminded that the existing bridge is historically important and therefore, 

it should be kept and maintained to be in a good condition. The communities from Kaik Pan 

Village were worried for some of their community forests, and requested to seek prior 

agreements if the project has to use those community forests. Also, the improvement of road 

access and electrical power supply to their village, was their hopes concerned with the 

development project. 

 At public consultation in the afternoon at Tone Kyat, the villagers raised the 

compensation method, rate, and payment method, about the right to use the remaining land 
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along the project area, issues related to burial places and places with religious importance, 

early negotiation for land acquisition, transparent transition of fund in the compensation 

process, proper relocation with their prior approval if it falls in the construction zone. 

Participants from all villages showed excitement with possible job opportunities for their 

villagers in the project implementation. Further discussions with DOB are needed to address 

their concerns and these matters will be discussed in the next public consultations. 

Majority of discussions in 2nd consultation meeting centered on the land acquisition 

questions. Some members of the communities raised the concern over the timeline of the 

compensation insisting that compensation should be carried out first prior to the construction. 

The project team responded that the compensation will be the first in the plan and in fact, it 

would be approximately within a few weeks after the public consultation. A few participants 

brought up the possibility of providing land substitute in lieu of the land acquired for the project 

because of the scarcity of vacant land in the area. Many participants brought up the questions 

related to the rate of compensation in the consultations. Understanding that the rate of 

compensation is a delicate and sensitive issue to handle, the project team answered that the 

compensation rates will be determined while the representatives of the communities will be 

consulted Based on transparency and fairness.   

Grievance Redressing Mechanism (GRM) 

The project’s GRM is intended to receive complaints and issues, and to help 

communities and workers find solutions for their concerns. 1st tier responsible persons for 

GRM will be designated staffs from the project’s local office and DOB will deploy two 

designated staffs as 2nd tier responsible persons for GRM. As soon as GRM receives a concern 

or complaint, it will initiate investigation of the causes and will seek solutions together with 

the stakeholders within 15 working days. The phone numbers and communication methods will 

be identified to make it easier for file complaints and report suggestions. The functions and 

roles of GRM will be explained and the information materials will be made readily available 

in community centers and in relevant local administrative offices. 
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B. Executive Summary Myanmar Version (အစ ီရင်ခစံ ာ အကျဉ််းမြ န ်ြ ာ မြန ်) 

စ ီမံကိန ််းအက  ကာ င််းအရာ 

ကွမ်လံုံတံတောားဟ ောင်ားသည် ၁၉၆၅ ခုံနှစ်ကတည်ားက တည်ဟ ောက်ထောားပြ ား ရှမ်ားပြည်နယ်ဟပမောက် 

ြ ုံင်ားမှ တရုံတ်ပြည်သူူ့သမမတန ုံင်ငံ၊ ယူနန်ပမ  ြို့သ ုံို့ ကူားသန်ားသွောားလောရောတွင် အဟရားြါဟသောတံတောား 

တစ်စင်ားပြစ်သည်။ နှစ်ကောလကကောရှည်စေွာ အသံုံားပြ ခ ဲ့သညဲ့်အတွက် အ  ုံြါတံတောားသည် ြွ ြို့စည်ား 

တည်ရှ ြံုံ၊ ခံန ုံင်ရည်ရှ  မှုနှငဲ့တ်ည်ပင မမ်ှု  ုံင်ရော ချ   ြို့ယွင်ားချက်မျောားပြစ်ဟြေါ်ဟနသည်သောမက ပြည်တွင်ားမှ 

တရုံတ်ပြည်သူူ့သမမတန ုံငင်ံသ ုံို့၄င်ား ပြည်တငွ်ားသ ုံို့ တရုံတ်ပြည်သူူ့သမမတန ုံင်ငမံှ၄င်ား  ကုံန်စည်ကူားသန်ား 

ဟရောင်ားဝယ်မှုနှငဲ့် သယ်ယူြ ုံို့ ဟ ောင်ဟရားြ ုံမ ုံတ ုံားတက်လော၍ တတံောားအသံုံားပြ ရောတွင် ဝနန်ှငဲ့်ခံန ုံင်ရည် 

မည မျှလျှက်ရှ သည်။ သ ုံို့ြါ၍ သက်  ုံင်ရောတောဝန်ရှ သူမျောားမှ အ  ုံြါအဟပခအဟနမျောားက ုံ ဟပြရှင်ားရန် 

တံတောားအသစ်စ မံက န်ားက ုံ ထညဲ့်သွင်ားစဉ်ားစောားခ ဲ့ကကသည်။ 
 

လူမ ှုက ရ်းရာ န ှင ် ပတဝ် န ််းကျင်ဆိိုင်ရာ ဆန််းစစမ်ှု က ဆာ င်ရွက်မည ်အဖ  ွဲ့အစ ည််း 

SEAM-ပမနမ်ောသည် သဘောဝြတဝ်န်ားကျင်နှငဲ့ ် လူမှုစ ားြွောားဟရားရောသက်ဟရောက်မှုမျောားက ုံ ဟပြရှင်ားဟ ောင် 

ရွက်ဟြားသညဲ့် အကကံဟြားအြွ ြို့အပြစ် တရောားဝင်မှတြ်ံုံတင်ထောားသညဲ့် အြွ ြို့အစည်ားပြစ်ပြ ား စ မံက န်ား 

အ  ုံပြ လုံြ်ငန်ားရှင်အတွက် လွတ်လြ်ဟသောတတ ယအြွ ြို့အစည်ားအပြစ် ပမနမ်ောအစ ုံားရမှ ချမှတ်ထောား 

ဟသော ြတ်ဝန်ားကျင်နှငဲ့်လမူှုဘဝထ န်ားသ မ်ားမှု  ုံင်ရော လ ုံအြ်ချက်မျောားနှငဲ့် စံချ  န်စံညွှန်ားမျောားနှငဲ့်လ ုံက် 

ဟလျောည ဟထွစေွာ သဘောဝြတဝ်န်ားကျင်  ုံငရ်ော ထ ခ ုံက်မှု န်ားစစ်ဟရားလုံြ်ငန်ားမျောားက ုံ အဟကောင်အ 

ထည်ဟြော်ဟ ောင်ရွက်ဟြားလျှက်ရှ ြါသည်။ SEAM ၏ အဓ ကလုံြ်ငန်ားမျောားမှော သံယံဇောတ နှငဲ့်သဘောဝ 

ြတ်ဝန်ားကျင်ထ န်ားသ မ်ားဟရားဝန်ကက ားဌောနရှ  ြတ်ဝန်ားကျင်ထ န်ားသ မ်ားဟရားဦားစ ားဌောနမှ ချမှတထ်ောားဟသော 

သတ်မှတ်ချက်မျောားနှငဲ့်အည  ြတဝ်န်ားကျင်နှငဲ့် လူမှုစ ားြွောားဟရား  ုံင်ရော စ မံခနိ်ု့ခွ ဟရားအစ အစဉ်မျောား ချမှတ် 

ဟ ောင်ရွက်ပခင်ားပြငဲ့် စ မံက န်ားအဟကောင်အထည်ဟြော်ဟ ောင်ရွက်မှုက ုံ ဟထောက်ြံဲ့ကူည ရန်၊ ြတ်ဝန်ား 

ကျင်နှငဲ့်လူမှုဘဝထ ခ ုံက်မှုမျောားအောား  န်ားစစ်ဟလဲ့လောရနန်ှငဲ့် ြတဝ်န်ားကျင်နှငဲ့် လမူှုဘဝစ မခံနိ်ု့ခွ မှု  ုံင် 

ရောစ မံချက်မျောားြွံြို့ပြ  ားတ ုံားတက်ဟရားအတွက် နည်ားြညောအကကံဉောဏ်မျောား ဟထောက်ြံဲ့ဟြားရနတ် ုံို့ပြစ်သည်။  

မူဝါဒ၊  ဥပက ဒန ှင ် န ည််းဥပက ဒမျာ ်း 

သဘောဝြတ်ဝန်ားကျင်က ုံ ထ န်ားသ မ်ားဟစောငဲ့်ဟရှောက်ရန်နှငဲ့် ြတဝ်န်ားကျင်ြျက်စ ားမှုတ ုံို့မှ ကောကွယ်ရန် 

အလ ုံို့ငှော ဟရ၊ ဟပမ၊ သစ်ဟတော၊ ဓါတ် သတတ ၊ ဟရအရင်ားအပမစ်နှငဲ့် အပခောားသဘောဝသယံဇောတမျောားအောား 

အသံုံားပြ ရောတွင် သဘောဝြတ်ဝန်ားကျင်  ုံင်ရော ဟကောင်ားမွန်ဟသောမူဝါဒမျောား ချမှတ်အဟကောင်အထည် 

ဟြော်န ုံင်ရန်အတွက် ပမန်မောန ုံင်ငံ၏ အမျ   ားသောားအ ငဲ့်သဘောဝြတ်ဝန်ားကျင်  ုံင်ရောမူဝါဒမျောား ထုံတ်ပြန် 

ခ ဲ့ပခင်ားပြစ်သည်။ ၂၀၁၅ ခုံနစှ်တွင် သဘော၀ြတ်ဝန်ားကျင်ထ ခ ုံက်မှုမျောား  န်ားစစ်ဟလဲ့လောဟရား  ုံင်ရော 

လုံြ်ထံုံားလုံြ်နည်ားမျောားက ုံ ချမှတ်အဟကောင်အထည်ဟြော်ခ ဲ့ပြ ား စ မံက န်ားလုံြင်န်ားမျောား ဟ ောင်ရက်ွဟနသညဲ့် 

မည်သညဲ့်အြွ ြို့အစည်ားမ  ုံ အ  ုံြါ လုံြ်ထံုံားလုံြ်နည်ားမျောားနှငဲ့်အည  လ ုံက်နာဟ ောင်ရွက်သွောားရမည်ပြစ် 
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သည်။ သ ုံို့ြါ၍ တံတောဉ ားစ ားဌောန၊ ဟ ောက်လုံြဟ်ရားဝန်ကက ားဌောနသည် ၎င်ားမူဝါဒမျောားက ုံ လ ုံက်နာကျငဲ့်သံုံား 

ဟ ောင်ရွက်သွောားမည်ပြစြ်ါသည်။ 
 

ပမန်မောန ုံငင်ံ၏ သယံဇောတနှငဲ့် သဘောဝြတဝ်န်ားကျင်ထ န်ားသ မ်ားဟရားဝန်ကက ားဌောနမှ ထုံတ်ပြန်ပြဌောန်ား 

ထောားသညဲ့် ြတ်ဝန်ားကျင်ထ ခ ုံက်မှု န်ားစစ်ပခင်ား  ုံင်ရောလုံြ်ထံုံားလုံြ်နည်ားမျောား(၂၀၁၅)၊ သဘောဝြတ် 

ဝန်ားကျင်ထ န်ားသ မ်ားဟရား  ုံင်ရော စည်ားမျဉ်ားစည်ားကမ်ား(၂၀၁၄)၊ သဘောဝြတ်ဝန်ားကျင်ထ န်ားသ မ်ားဟရား  ုံင် 

ရောဥြဟဒ(၂၀၁၂)၊ ရေအေင ််းအမြ စ ်န ှင  ်မြ စ ်ရ  ျော င ််းြ  ျော ်းထိန ််းသိြ ််းရေ်းဥပ ရေ(၂၀ ၀ ၆)၊ ဟပမယောဥြဟဒ 

(၂၀၁၉)၊ ရမြ လွတ ်၊ ရမြ လပန် ှင  ်ရမြရ ိိုင ််းြ  ျော ်း စ ီြ ံ န ့်် ွွဲရေ်းဥပ ရေ(၂၀၁၂)၊ ပြည်ြြ ုံို့ကုံနန်ှငဲ့သွ်င်ားကုံန်ဥြ 

ဟဒ(၂၀၁၂)နှငဲ့် အမျ   ားသောားြတ်ဝန်ားကျင်  ုံင်ရောမူဝါဒ(၁၉၉၄)နှငဲ့် အမျ   ားသောားြတ်ဝန်ားကျင်အရည်ဟသွား 

 န်ားစစ်မှု(ထုံတ်လွှတ်မှု) ညွှန်ကကောားချက်တ ုံို့က ုံလည်ား  န်ားစစ်ဟလဲ့လောခ ဲ့ြါသည်။ ထ ုံို့အပြင် အပခောား 

သက်  ုံင်ရောနည်ားလမ်ားဥြဟဒမျောားနှငဲ့် စည်ားမျဉ်ားစည်ားကမ်ားမျောားက ုံလည်ား လ ုံက်နာဟ ောငရ်ွက်န ုံင်ဟစ 

ရန် အဟသားစ တ်လမ်ားညွှန် ဟြော်ပြထောားြါသည်။ ြတ်ဝန်ားကျင်နှငဲ့် လူမှုဘဝထ ခ ုံက်မှု ဟလဲ့လော န်ားစစ် 

ပခင်ား (ESIA) တ ုံို့က ုံ ပမန်မောန ုံငင်ံ၏ ESIA နညာ်းဥဟဒနှငဲ့် လုံြ်ငန်ားစဉ်မျောားနှငဲ့်အည  တ တ ကျကျလုံြ်က ုံင် 

ဟ ောင်ရွက်သွောားမည်ပြစြ်ါသည်။ 
 

သဘောဝြတ်ဝန်ားကျင်  ုံင်ရော အက ပြတ်ဟလဲ့လော န်ားစစ်ပခင်ားလုံြ်ငန်ားစဉ် (ဒ ဇင်ဘော၊ ၂၀၁၅ ခုံနှစ်) 

အရ အမျ   ားသောားြတ်ဝန်ားကျင်အရည်အဟသွား န်ားစစ်မှု(ထုံတ်လွှတ်မှု) ညွှန်ကကောားချက်(NEQEG) က ုံ 

၂၀၁၅ ခုံနှစ် ဟနာှင်ားြ ုံင်ားတွင် စတင်လ ုံက်နာဟ ောင်ရွက်ဟစခ ဲ့ြါသည်။ NEQEG ညွှန်ကကောားချက်နှငဲ့် အည  

စ မံက န်ား ဟ ောင်ရွက်ရောတွင် ဟလအရည်အဟသာွး သတ်မှတ်ချက်မျောား၊ ဟရ  ုံားထုံတ်လွှတ်မှု စံသတ် 

မှတ်ချက်မျောား၊ လျှြ်စစ်သံလ ုံက်စက်ကွင်ားမျောား၊ အသံ ူညံမှုနှငဲ့် အနံို့အရည်အဟသာွး  ုံင်ရော စံသတ်မှတ် 

ချက်မျောား စသညဲ့် ဟယဘုံယျလ ုံအြ်ချက်မျောားအောား တ ုံင်ားတောစစ်ဟ ားမှုမျောား ပြ လုံြ်ြါသည်။  
 

ပတ ်ဝန ််းကျင်နငှ ် လူမ ှုက ရ်းရာ  ကတ ိကဝ တ ်မျာ ်း 

တံတောဦားစ ားဌောန(DOB)သည် ဟလထုံတ်လွှတ်မှုမျောား၊  ညူံမှုအ ငဲ့်ထ န်ားသ မ်ားပခင်ား၊ ဟရ  ုံားစနစ်ြယ် 

ရှောားရှင်ားလင်ားပခင်ားမျောားဟ ောင်ရွက်ပခင်ားနှငဲ့် ဟပမ  လွှောထ န်ားသ မ်ားပခင်ားအောား မျှတစွောဟ ောင်ရက်ွဟြားပခင်ား 

တ ုံို့ပြငဲ့် ြတဝ်န်ားကျင်  ုံင်ရောက စစရြ်မျောား တ ုံားတက်ဟကောင်ားမွန်ဟစရံုံသောမက ြတဝ်န်ားကျင်  ုံင်ရော 

ထ ခ ုံက်နစ်နာမှုမျောားနှငဲ့်ဟလထုံညစ်ညမ်ားမှုမျောားက ုံ ထ န်ားသ မ်ားကောကွယ်ရန်နှငဲ့် ြ ုံမ ုံဟကောင်ားမနွ်ဟသောြတ် 

ဝန်ားကျင်ဟကောင်ားမျောား တ ုံားတက်ပြစ်ထွန်ားလောဟစရန်တ ုံို့အတွက် ရည်ရွယ်၍ လုံြ်က ုံင်ဟ ောက်ရွက် 

လျှက်ရှ ြါသည်။ ထ ုံို့ပြင် DOB သည် စ မံက န်ား  ုံင်ရော စ မံဟ ောင်ရွက်သူမျောားနှငဲ့် လုံြ်သောားမျောားအောား 

သဘော၀ြတ်ဝန်ားကျင်က ုံတနြ် ုံားထောားမှုမျောားနှငဲ့ ် ြတ်ဝန်ားကျင်ထ မ်ားသ မ်ားဟရားနည်ားလမ်ားဟကောင်ားမျောား  ုံင် 

ရောသင်တန်ားမျောားနှငဲ့်အစ အစဉ်မျောားက ုံ ြ ုံို့ချဟ ောင်ရွက်သွောားရန် စ စဉ်ထောားြါသည်၊၊ ထြ်မံ၍ DOB သည် 

ပမန်မောန ုံငင်ံ၏ အန မဲ့် ံုံားလုံြ်ခဟြားဟ ောင်ပခငာ်း  ုံင်ရောဥြဟဒနှငဲ့် မညဲ့်သညဲ့်လုံြ်ငန်ားတွင်မ  ုံ ကဟလား 

သူငယ်မျောားအလုံြ်ခနိ်ု့ထောားပခင်ား  ုံင်ရော တောား  ားြ တ်ြင်ပခင်ားတ ုံို့က ုံ တင်ားတင်ားကျြ်ကျြ်က ုံင်တွယ် 

ဟ ောင်ရွက်ြါသည်။ လုံြ်ငန်ားခွင်တငွ် အချ  န်ြ ုံဟ ောင်ရွက်သညဲ့်လုံြ်အောားခမျောားက ုံလည်ား ပမန်မောန ုံငင်ံ 
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အစ ုံားရမှ သတ်မှတ်ထောားရှ ဟသောအချ  န်ြ ုံဟကကားမျောားအတ ုံင်ား ဟြားဟ ောင်ရြါမည်။ စံချ  နမ်ှ သညဲ့် မ မ က ုံယ် 

က ုံ အကောအကွယ်ဟြားသညဲ့်က ရ ယောမျောားက ုံလည်ား လံုံလံုံဟလောက်ဟလောက်ထောားရှ  ဟ ောင်ရွက်သွောားမည် 

ပြစ်သည်။ DOB သည် အလုံြ်သမောားမျောားအတွက် ဟဘားကင်ား၍ ဟကောင်ားမွန်ဟသောလုံြ်ငန်ားခွငက် ုံ ြန်တ ား 

ဟြားသွောားမည်ပြစ်ပြ ား ၎င်ားတ ုံို့၏ကျန်ားမောဟရားနှငဲ့် လံုံခခံ ဟရား  ုံင်ရော က စစမျောားက ုံလည်ား တင်ားကကြ်စွော 

ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။ တံတောဦားစ ားဌောနအဟနပြငဲ့် မ ားဟဘားအနတရောယ်ကင်ားရှင်ား  ုံင်ရော က စစရြ် 

မျောားက ုံလည်ား လ ုံက်နာဟ ောင်ရွက်လျှက် သက်  ုံင်ရောဟဒသရှ  မ ားသတ်ဌောနမှ DOB ၏ မ ားဟဘား 

အနတရောယ်ကင်ားရှင်ားမှုလုံြ်ငန်ားစဉ်က ုံ ြံုံမှနစ်စ်ဟ ားဟ ောင်ရွက်သွောားမည်ပြစ်သည်၊၊ 
 

စ ီမံကိန ််းအက  ကာ င််းအရာ 

ရှမ်ားပြည်နယ်ဟပမောက်ြ ုံင်ား၊ တရုံတ်ပြည်သူူ့သမမတန ုံငင်ံ၊ ယူနန်ပမ  ြို့နှငဲ့် ပမနမ်ောန ုံင်ငံအလယ်ြ ုံင်ားဟဒသတ ုံို့ 

အကကောား ကုံန်စည်ကူားသန်ားဟရောင်ားဝယ်မှုနှငဲ့ ် သယ်ယူြ ုံို့ဟ ောင်ဟရား ြ ုံမ ုံြွံြို့ပြ  ားတ ုံားတက်လောဟစဟရား 

အတွက် တရုံတ်ပြည်သူူ့သမမန ုံင်ငံမှ ၂၀၁၈ ခုံနှစ် အဟစောြ ုံင်ားကောတွင် ကွမ်ားလံုံတတံောားအသစ်က ုံ တည် 

ဟ ောက်ရောတွင် အကူအည ဟြားရန် ကတ ကဝတ်ဟြားခ ဲ့သည်။ တံတောားအရှည်မှော (၃၂၃) မ တောခနိ်ု့ရှ ပြ ား 

ချဉ်ားကြ်လမ်ားမှော (၃.၉) က လ ုံမ တော ရှည်လျောားြါသည်။ ကူားသန်ားဟရောင်ားဝယ်မှုြ ုံမ ုံြွံြို့ပြ  ားတ ုံားတက်လောမှု 

ဟကကောငဲ့် တံတောား၏ ခံန ုံင်ရည်ဝန်အောား ြ ုံမ ုံခ ုံင်ခံဟစဟရားအတွက်၎င်ား လမ်ားြ တ်  ုံို့မှုမျောား မကကောခဏ 

ပြစ်ဟြေါ်လျှက်ရှ ဟသောဟကကောငဲ့် ၎င်ားတံတောားအသစ်စ မံက န်ားသည် မရှ မပြစ် အဟရားြါလောသည်။ တံတောား 

ဦားစ ားဌောနသည် တရုံတ်ပြည်သူူ့သမမတန ုံင်ငမံှ ဟထောက်ြံဲ့ဟငွပြငဲ့် တံတောားအသစ်စ မံက န်ားက ုံ တောဝန်ယူ 

ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။ အ  ုံြါတံတောားသည် ချင်ားဟရွှေဟ ော်-ကွမ်ားလံုံ-သ နန ကောားလမ်ားမကက ားနှငဲ့် 

ချ  တ် က်လျှက် လောရ ှုားပမ  ြို့သ ုံို့ ကူားသန်ားသွောားလောန ုံငမ်ည်ဲ့ အဟရားြါဟသောတံတောားတစစ်င်ားပြစ်သည်။ 
 

ကွမ်လံုံတံတောားအသစ်သည် ချင်ားဟရွှေဟ ော်-ကွမ်ားလံုံ-သ နန လမ်ား မ ုံင်တ ုံင် ၄၉/၁ ရှ  သံလွင်ပမစ်က ုံ ပြတ် 

သန်ားတည်ဟ ောက်မည်ပြစ်ပြ ား တံတောားအဟ ောင်ား၏ အထက်ဘက် (၃) က လ ုံမ တောအကွောတွင် တည် 

ရှ ြါသည်။ အ  ုံပြ တံတောားစ မံက န်ားတည်ဟ ောက်ရောတွင် သံလွင်ပမစ်က ုံ ပြတ်ဟကျောတ်ည်ဟ ောက် 

မည်ပြစ်ပြ ား  ချဉ်ားကြ်လမ်ား၊ ဟပမ  လွှောခ ုံငဲ့်ခံဟစသညဲ့်ဟပမထ မ်ားနံရနံှငဲ့် ဟရသငွ်ားဟရထုံတ်စနစမ်ျောား၊ ယောဉ် 

လမ်ားဟကကောြ တ်  ုံို့မှု ထ န်ားချ ြ်သညဲ့်စနစ်မျောားနှငဲ့် ဟဘားအနတရောယ်ကင်ားရှင်ားမှုစနစ်မျောား အစရှ သပြငဲ့် 

ြါဝငမ်ည်ပြစ်သည်။ တတံောားြံုံသဏ္ဍောန်မှော Balanced Cantilever type box girder ေဇီိိုင ််းမြ စ ်ပပ ီ်း  

တ ံတ ျော ်းဦ်းစ ီ်းဌျော နြ ှ ၂၀ ၁၉-၂၀ ၂၀  ိုနစှ ်၊ ဘဏ္ဍောဟရားနှစ်တငွ် စတငတ်ည်ဟ ောက်၍ ၂၀၂၁-၂၀၂၂ ခုံနှစ်၊ 

ဘဏ္ဍောဟရားနှစ်အထ  (၂) နှစ်ဟကျော်မျှ တောဝန်ယူတည်ဟ ောက်သွောားမည်ပြစ်ပြ ား စုံစုံဟြါင်ားအဟမရ ကန်

ဟဒေါ်လော (၁၃) သန်ားခနိ်ု့ ကုံန်ကျမည်ပြစ်သည်။  
 

တ ည်က ဆာ က်က ရ်းကာ လ လိုပ ်သာ ်းအင်အာ ်း လိိုအပ်ချက် 
 

အချ  န်ကောလ (၂) နှစ်ကကောမျှ အချ  န်ယူတညဟ် ောက်မညဲ့် တံတောားအသစ်တည်ဟ ောက်မှုစ မံက န်ား၏ 

တည်ဟ ောက်ဟရားကောလတွင် လ ုံအြ်သညဲ့် ပြင်ြမှကျွမ်ားကျင်လုံြ်သောားမျောား ဟခေါ်ယူဟ ောင်ရွက်သွောား 

မည်  ုံဟသော်လည်ား  တံတောားတည်ဟ ောက်မှု ပြ ားဟပမောက်ဟအောင် ဟဒသခံမျောား၏ လုံြ်သောားအင်အောားက ုံ 
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အမျောား ံုံားခနိ်ု့အြ်လျှက် အောားသွန်ခွန်စ ုံက် ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။ ဝနထ်မ်ားမျောားနငှဲ့် အလုံြ် 

သမောားမျောားက ုံ လုံြ်ငန်ားခွင်  ုံင်ရော ကောကွယဟ်ရားြစစည်ားမျောား ဟထောက်ြံဲ့ဟြားလျှက် လုံြ်ငနာ်းခွင်  ုံင်ရော 

ကျန်ားမောဟရားနှငဲ့် ဟဘားအနတရောယ်ကင်ားရှင်ားဟရား  ုံင်ရောသင်တန်ားမျောားနှငဲ့် ဟ ောက်လုံြ်ဟရားလုံြ်ငန်ားခွင် 

တွင် ပြင်ားထန်သညဲ့် ထ ခ ုံက်ဒဏ်ရောမျောား ပြစ်ဟြေါ်လောန ုံင်ဟချရှ သညဲ့်အဟပခအဟနမျောားအောား သ ရှ နာားလည် 

ဟစဟရား  ုံင်ရော သင်တန်ားမျောားအောား တက်ဟရောက်န ုံင်ရန် ဟ ောင်ရွက်ဟြားသွောားမည်ပြစ်သည်။ 
 

ဆ  ာ က်လုြ ်သ ုုံး စ က်ယန္ တရာ ုံးြ  ာ ုံး 
 

တ ံတ ျော ်းတ ည်ရ ျော က်ေျော တ ွင ် အသံို်းမပ ြု ရ ျောင ်ေွက်ြ ည ် စ က်ပ စ စည််းြ  ျော ်းြ ှျော ရမြ တ  ်းစ က်၊ ေလိြ  ်တ ံို်း ၊ 

ကိုန ်တ င ်ကိုန ်  စ က်၊ ရေကျော ်း၊ ဝ န ်  စီ က်၊ ရ န ော က်ဘက်ြ ှ ကိုန ်  ေန ်သတ ိရပ ်းသည ်ယျော ဉ်၊ ကိုန ်တ င ် 

ကျော ်း စ သည်တ ိို့်ကိိုအသံို်းမပ ြု သွျော ်းြ ည်မြ စ ်ပပ ီ်း ကိုန ်ကကြ ််းပ စ စည််းြ  ျော ်းအရန မြ င  ် အင်္ဂရတ န ှင  ် အရထ ျော က် 

အက မပ ြု တ ိိုင ်ြ  ျော ်းကိို တ ရ ိုတန် ိိုင ်င ံဘက်ြ ှ တင ်သွင ််းရ ျော င ်ေွက်သွျော ်းြ ည်မြ စ ်သည်။ ရ ျောက်လိုပ ်ရေ ်း 

လိုပ ်င န ််း ွင ်အတ ွက် လိိုအပ ်သည ် သွဲန ှင  ်ရက ျော က်စ ေစ ်ြ  ျော ်းကိို ရေသတ ွင ််းြ ှ ေယ အသံို ်းမပ ြု သွျော ်းြ ည်မြ စ ် 

သည်။  
 

တ ံတာ ်းအသစ ်  တ ည်က ဆာ က်က ရ်းန ယ်က  မ၏ ပတ ်ဝန ််းကျင်အက  ခအကန 

ကွြ ််းလံိုပြ ိြု ြို့န ယ်တ ွင ် တည်ရ ျော က်ြ ည ်တတံျော ်းအသစ ်သည် က ဉ် ်းရမြ ျော င ််းစ ွျော စ ီ်း င််းရန သည ် သံလွ င ် 

မြ စ ်ဝ ှြ ််းကိို မြ တ ်သန ််းတ ည်ရ ျော က်ြ ည်မြစသ်ည်။ အရန ော က်ြ ှ အရေှြို့သိို့် စ ီ်း င််းရန ရသျော သံလွင ်မြ စ ် 

၏ရတ ျော င ်ဘက်န ှင  ်ရမြ ျော က်ဘက်တ ိို့်တ ွင ် ရတျော င ်တန ််း (၂) ို ေှိပပီ်း စ ီြ ံကိန ််းန ယ်ရမြ ပ တ ်ဝန််းက င် သ ည် 

ရတ ျော င ်ကိုန ််းရတျော ငတ် န ််းြ  ျော ်းမြ င  ်  ြ ံို်းလွြ ််းလျှက်ေှိသည်။ ရတ ျော င ်ကိုန ််းြ  ျော ်းရပ ေါ် တငွ ် သဘျော ၀ သစ ်ရတ ျော 

ြ  ျော ်း ေှျော ်းပ  ်းစ ွျော ရတ ွြို့ေပပ ီ်း အြ  ျော ်းအျော ်းမြ င  ် စ ိိုက် ပ  ြို ်းထျော ်းရသျော သစ ်ရတ ျော ြ  ျော ်းန ှင  ် တ ိို်း  ွဲြို့စ ိိုက်ပ  ြို်းထျော ်းရသျော 

ေျော ဘျော ပ င ်ြ  ျော ်းကိို ရတ ွြို့ေှိေပ  သည်။ တ ံတ ျော ်းတ ည်ရ ျော က်ရေ်း စ ီြ ံကိန ််းန ယ်ရမြ ပ တ ်ဝန််းက င်တ ွင ် 

လည ််း ေျော ဘျော ပ င ်ြ  ျော ်းကိိုသျော အြ  ျော ်း ံို်းရတ ွြို့ ေှိေသည်။ 

သဘောဝြတ်ဝန်ားကျင်  ုံင်ရော  န်ားစစ်ဟလဲ့လောမှုမျောားပြ လုံြ်ရန် တံတောားတည်ဟ ောက်ဟရားြတ်ဝန်ား 

ကျင်တွင် သက်ဟရောက်မှုဧရ ယော (၅၀၀) မ တော သတ်မှတ်ဟ ောင်ရွက်ပြ ား လူမှုဘဝ၊ ယဉ်ဟကျားမှုနှငဲ့် 

သ သောထင်ရှောားသညဲ့်သက်ဟရောက်မှုမျောားက ုံ န်ားစစ်ရန် ဟပမယောရယမူှုနှငဲ့် ချဉ်ားကြ်လမ်ားမျောားတည် 

ဟ ောက်မှုအဟြေါ် အဟပခခံလျှက် စ မံက န်ားလွမ်ားမ ုံားမှုဧရ ယောအောား (၁.၅)က လ ုံမ တော သတ်မတှ်ဟ ောင် 

ရွက်ခ ဲ့ြါသည်။ စ မံက န်ားြတ်ဝန်ားကျင်ရှ  ဟပမ၊ ဟရ၊ ဟလ၊  ညူံမှုတ ုံို့၏ အရည်အဟသွားနှငဲ့် ဇ ဝမျ   ားကွ  

မျောားနှငဲ့်လူမှုဘ၀အဟပခအဟနမျောားက ုံ ဟပမပြငကွ်င်ား င်ားဟ ောင်ရွက်၍လည်ားဟကောင်ား ရောသ ဥတုံ၊ ဟေ  

ဟေဒအရင်ားအပမစ်မျောားနှငဲ့် ဟပမအသံုံားချမှုမျောား  ုံင်ရောအချက်အလက်မျောားက ုံ သက်  ုံင်ရောဌောနမျောားမှ 

လည်ားဟကောင်ား ဟကောက်ယူစုံဟ ောင်ားခ ဲ့ြါသည။် 
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က  မမျက်န ှှာ  ပင်အကန အထာ ်း 

ကွြ ််းလံိုပြ ိြု ြို့န ယ်သည် ရတ ျော င ်ကိုန ််းြ  ျော ်းထ ထပ ်ပပ ီ်း ရမြ မပ န ့််အလွန ်န ည််းပ  ်းရသျော ရေသမြစ ်ပ  သည်။ 

ြ ိန ််းြ လှရတျော င ်တန ််းြ ှျော အရေှြို့ြ ှအရန ော က်သိို့် သွယ်တ န ််းလျှက်ေှိပပ ီ်း ထင ်ေှျော ်းရသျော မြ စ ်ရ  ျော င ််းြ  ျော ်းြ ှျော 

သံလွင ်မြ စ ်၊ န ြ  ်တ ိန ်ရ  ျော င ််းန ှင  ် န ြ  ်လင ််းရ  ျော င ််းတ ိို့်မြ စပ်  သည်။ ပ င ်လယ်ရေြ  က်န ှော မပင ်အထ က် 

(၁၄ ၁၃)ရပ တ ွင ် တ ည်ေှိသည ် ကွြ ််းလံိုပြ ိြု ြို့နယ်သည် မြ စ ်ရ  ျော င ််းြ  ျော ်းန ည််းပ  ်းသည ်ရေသမြစ ်ပပ ီ်း အမြ င  ် 

 ံို်းရတ ျော င ်ြ ှျော အမြ င  ်ရပ (၇၁၇၁)ရပ ေှိသည ် တ ျော ရေွှေထန ်ရတ ျော င ် မြစ ်သည်။ တ ံတ ျော ်းစ ီြကိံန ််းရန ေျော 

သည် ရတ ျော င ်ကိုန ််းရတျော င ်တန ််းြ  ျော ်း ဝ န ််းေံထျော ်းပပ ီ်း သစ ်ရတ ျော ြ  ျော ်း၊ စ ိိုက်ပ  ြို ်းရေ်းဧ ေိယျော ြ  ျော ်း၊ ေျော ဘျော န ှင  ် 

ရမပ ျော င ််းြ  ်းပ င ်ြ  ျော ်းမြ င  ် ြ ံို်းလွှြ ််းလ က်ေှိပ သည်။  
   

ရာ သီဥတ ို 

အပ  ပ ိိုင ််းစ ိိုစ ွတ ်ရမ ျော က်ရသွြို့ရသျော ေျော သီဥတ ိုြျှော  ကွြ ််းလံိုပြ ိြု ြို့န ယ်၏ ထ ်းမ ျော ်းရကျော င ််းြ ွန ်ရသျော ေျော သီဥတ ို 

မြ စ ်သည်။ ရယဘ ယ အျော ်းမြ င  ် ေျော သီဥတ ိုသ ည် တ စ ်န ှစပ် တ ်လံို်းစ ိိုစ ွတ ်ပပ ီ်း အန ည််းင ယ်သျော အရမပ ျော င ််း 

အလွဲေှိသည်။ က သင်္ိုတ ်လတ ွင ် ြ ိို်းရေ  နိ ်အြ  ျော ်း ံို်းေေှိရလ ေှိပပီ်း ပ ျှြ ် ်းြ ျှအျော ်းမြ င  ် (၂၂.၂၄) ြ ီလီ ြ ီတျော 

မြ စ ်ပ  သည်။ အရမ ျော က်ရသွြို့ ံို်းလြ ှျော ြတလ်မြ စ ်ပပ ီ်း ြ ိို်းရေ  နိ ် (၀.၀ ၁) ြ ီလီြ ီတျော သျောေေှိပ သည်။ 

တ စ ်နစှ ်ပ တ ်လံို်းတငွ ် ဧ ပပ ီလသည် အပ  ရန ွ်း ံို်းလမြ စ ်ပပ ီ်း ပ ျှြ ််းြ ျှအပ    နိ ် (၃၁)ေီင်္ေစီ င ်တ ီင်္ေတိ ်ေှိပ  

သည်။ တ န ှစ ်ပ တ ်လံို်း၏ ပ ျှြ ််းြ ျှအပ    နိ ်ြ ှျော (၂၈.၂၅)ေီင်္ေစီ င ်တ ီင်္ေတိ ်ေှိန ှင  ် ပ ျှြ ််းြ ျှြ ိို်းရေ  နိြ် ှျော (၆.၀ ၃) 

ြ ီလီြ ီတျော ေှိပ သည်။  ရြ ရြ ျော ်ဝ  ေီလသည် တန ှစ ်ပတ ်လံို်းတ ွင ် အပ    နိ ်အန ိြ  ် ံို်းမြ စ ်ပပ ီ်း အပ    နိ ်ြ ှျော (၅) 

ေီင်္ေစီ င ်တ ီင်္ေတိ ်သျော ေှိသည်။  အရမ ျော က်ရသွြို့ ံို်းကျော လန ှင  ် စ ိိုစတွ ်ြ ှုေှိ ံို်းကျော လတ ိို့်အကကျော ်းတ ွင ် ြ ိို်းရေ 

  နိ ် (၂၂.၂၄) ြ ီလီြ ီတ ျော ကွျော မ ျော ်းပ  သည်။ 
 

ြ တ ်ဝ န ်ုံးက င ်ထနိ ်ုံးသိြ ်ုံးဆ စာ င  ်ဆ ရ ာ က်ဆ ရုံးန ယဆ် မြ ဧ ရိယာ 
 

တ ံတ ျော ်းတ ည်ရ ျော က်ြ ည ် စ ီြ ံကိန ််းပ တ ်ဝ န ််းက င်တ ွင ် ထိန ််းသိြ ််းကျော ကွယ်ရစ ျောင  ်ရေှျော က်ထျော ်းရသျော 

ဧ ေိယျော ြ ေှပိ  ။ သိို့်ရသျော ် ပ တ ်ဝ န ််းက င်ထ ိန ််းသိြ ််းရစ ျော င  ်ရေျှော က်ရေ်းအရန မြ င  ် ထိန ််းသိြ ််းထျော ်းရသျော သစ ် 

ရတ ျော ဧ ေိယျော နငှ  ် သဘျော ၀ သစ ်ရတ ျော ဧ ေယိျော ြ  ျော ်းအပ  အဝ င ် စ ိုစ ိုရပ  င ််းသစ ်ရတ ျောဧ ေိယျော (၈,၀ ၂၆) ဧ က 

ေှိပ သည်။ ပ ိုင်္ဂလိကသစ ်ရတ ျောစ ိိုက် င ််း(၄ ၂-ဧ က)န ှင  ် သစ ်ရတျော န ှင  ်သီ်းန ှံရေျော ရနေှာ စ ိိုက်ပ  ြို်းထျော ်းသည ် 

စ ိိုက် င ််း(၃၀-ဧ က) တ ိို့်ကိို အစ ိို်းေြ ှ (၂၀ ၁၇-၂၀ ၁၈) ိုန ှစ ် ဘဏ္ဍရေ်းန ှစ ်တငွ ် ပ ိုင်္ဂလိကကဏ္ဍန ှင  ်အတ   

စ ိိုက်ပ  ြို ်းရ ျော င ်ေွက်ပပ ီ်းစ ီ်း ွဲ ပ  သည်။ အ ိိုပ   စ ိိုက် င ််းတ ွ င ်ကျွန ််းသစ ်၊ ပ  ဉ််းကတ ိို်း ၊ ေွဲတ င ််းဝ င ််း န ှင  ် ြ ွဲဇလီ 

စ သည ်အပ င ်ြ  ျော ်းလည ််း ပ  ဝ ငပ်  သည်။ 
 

က လအရည်အက သ ်း 

ဟလထုံအရည်အဟသာွးအက ပြတ်ဟလဲ့လောမှုက ုံ ဟနရော(၄)ဟနရောခွ ၍ ဟစောငဲ့်ကကြ်ကကညဲ့်ရှုြို့ေျောတ ွင ် ၂၀၁၉ 

ခုံနှစ်၊ စ က်တ င ်ဘျော လတငွ ် (၁)ကကိြ ်န ှင  ် ၂၀ ၁၉  ိုန ှစ ်၊ ေဇီင်ဘောလတွင် (၁)ကကိြ ် စ ိုစ ိုရပ  င််း (၂)ကကိ ြ ် 

တ ိိုင ််းတ ျော ရလ  လျောခ ဲ့ြါသည်။ ြကတ ဟလထုံအရည်အဟသာွးအောားဟစောငဲ့်ကကညဲ့်ရှုြို့ရောတွင် ကမ္ောဲ့ ကျန်ားမော 
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ဟရားအြွ ြို့နှငဲ့် အမျ   ားသောားြတ်ဝန်ားကျင်  ုံင်ရောအရည်အဟသာွး(ထုံတ်လွှတ်မှု)လမ်ားညွှန်ချက်မျောား၏ စံချ  န် 

စံနှုန်ားသတ်မတှ်ချက်မျောားနှငဲ့်အည  PM10, PM2.5, CO နှငဲ့် SO2 တ ုံို့က ုံ (၂၄)နာရ ြတ်လံုံား ဟစောငဲ့်ကကညဲ့် 

တ ုံင်ားတော၍ NO2 ကိို (၁)န ော ေီနငှ  ် Ozone ကိို (၈)န ော ေီကကျော ြ ျှ  ဟစောငဲ့်ကကညဲ့်တ ုံင်ားတောစစဟ် ားြါသည်။ 

စ ိိုစ ွတ ်ကျောလန ှင  ် ရမ ျော က်ရသွြို့ကျော လဟ ၍ (၂)ေျော သီ၌ တ ိိုင ််းတ ျော စစ ်ရ ်းြ ှုြ  ျော ်းအေ (၂)ေျော သီလံို်းတ ွင ် 

ဟလထုံအရည် အဟသာွးဟစောငဲ့်ကကြ်ကကညဲ့်ရှုြို့သညဲ့ဟ်နရော နံြါတ်(၃)မှလွှ ၍ ကျန်သညဲ့်ဟနရော (၃)ဟနရော 

တွင် PM10နငှ  ် PM2.5 တ ိို့်၏ ေလေ်ြ  ျော ်းြ ှျော သတ ်ြ ှတ ်စနံ ှုန ််းထက်န ည််းပ  ်းပပ ီ်း NO2၊ SO2 နှငဲ့ ်CO တ ုံို့၏ 

ရလဒ်မျောားမှော ဟနရော (၄) ဟနရောလံုံားတွင် သတမ်ှတ်စနံှုန်ားထက် နည်ားြါားဟနသည်က ုံ ဟတွြို့ရှ ရြါသည်။  
 

ဆညူံမှု  

အမျ   ားသောားြတ်ဝန်ားကျင်  ုံင်ရော အရည်အဟသာွး(ထုံတ်လွှတ်မှု) လမ်ားညွှန်ချက်မျောားနှငဲ့်အည  (၂၄)နာရ  

ြတ်လံုံားအတွက် အသံ ူညံမှုအ ငဲ့်နှငဲ့် (၁၅)မ နစ်ကကောမျှ တုံန်ခါမှုအ ငဲ့်တ ုံို့က ုံ စ မံက န်ားြတ်ဝန်ားကျင် 

ရှ ဟနရော (၄) ဟနရောသတ်မတှ်၍ ဟစောငဲ့်ကကြ်ကကညဲ့်ရှု တ ုံင်ားတောစစ်ဟ ားမ င ််းကိို စ ိိုစ ွတ ်ေျော သီန ှင  ် ရမ ျော က် 

ရသြွို့ေျော သီဟ ၍ (၂)ေျော သီ ွွဲ၍ မပ ြု လိုပ ်ခ ဲ့ြါသည်။  ညူံမှုက ုံတ ုံင်ားတောရောတွင် CEM (DT-8852) မြ င  ် 

တ ိိုင ််းတ ျော ၍ တ ိုန ်  ြ ှုကိို (SDL 800) တုံန်ခါမှုတ ုံင်ားက ရ ယောပြငဲ့် တ ုံင်ားတောရယူခ ဲ့ြါသည်။ ဤစ မံက န်ား 

အတွက် အသံ ညူံမှုအ ငဲ့်တ ုံင်ားတောရရှ မှုသည် (၂)ေျော သီလံို်းတ ွင ် ဟနရော(၃)ဟနရော၌ လမ်ားညွှန်ချက်ြါ 

 ညူံမှုအ ငဲ့် ထက်ဟကျော်လွန်ပခင်ားမရှ ဟသော်လည်ား တ ိိုင ််းတ ျော ြ ှုမပ ြု သည ်န ံပ တ ်(၁)ရန ေျော (တ ံတ ျော ်းအ 

သစ ်ရ ျော က်လိုပ ်ြ ည ်ရန ေျော ၏ရတ ျောင ်ဘက်)တွင် လမ်ားညွှန်ားချက်ြါ  ညူံမှုအ ငဲ့်ထက် အနည်ားငယ် 

ဟကျော်လွန်ဟနြါသည်။ သ ုံို့ဟသော်လည်ား တံတောားတည်ဟ ောက်မညဲ့ြ်တ်ဝန်ားကျင်တွင် လူဟနအ မ်ဟပခ 

နည်ားြါားသညဲ့်အတွက် အ  ုံြါအသံ ူညံမှုမှော မဟပြောြဟလောက်ြါ။  

 

က ရအရည်အက သ ်း 

ဟရအရင်ားအပမစ်မျောားသည် ြထဝ ဟဒသက ုံ အဟပခခံ၍ ပြစ်ဟြေါ်လောပခင်ားဟကကောငဲ့် ဟရအရည်အဟသာွးတ ုံင်ား 

တောစစ်ဟ ားပခင်ားက ုံ ပြတ်သန်ားတည်ဟ ောက်မညဲ့် သံလွင်ပမစ်ြတ်ဝန်ားကျင်၊ သံလွင်ပမစ်အထက်ြ ုံင်ား 

နှငဲ့်ဟအောက်ြ ုံင်ား ူ၍ အြ ုံင်ား (၃) ြ ုံင်ားခွ ပခောား၍ ြကတ ဟရအရည်အဟသာွးက ုံ ဟစောငဲ့်ကကညဲ့်စစ်ဟ ားလျှက် 

YSI multiple parameters မြင  ် တ ုံင်ားတောရယူခ ဲ့သည်။ ထ ုံပြင် စ မံက န်ားအန ား ရွော(၁)ရေွာမလှည်ား ဟရအ 

ရည်အဟသာွးက ုံ တ ုံင်ားတောရယူခ ဲ့ြါသည်။ အမျ   ားသောားြတ်ဝန်ားကျင်  ုံင်ရောအရည်အဟသာွး(ထုံတ်လွှတ် 

မှု)လမ်ားညွှန်ချက်တွင် သတ်မှတ်ပြဌန်ားထောားဟသော ဟရအရည်အဟသာွး လမ်ားညွှန်ချက်စံနှုန်ားမျောားအတ ုံင်ား 

တ ုံင်ားတောရယူခ ဲ့ဟသော ဟရနမူနာမျောားအောား PH, EC, ORP, အင ံဓ  တ ်, ရနော က်က ြိ ှု၊ အန ည်က ြ ှု၊ ရေအပ   

  နိ ်၊ ရလ အပ    နိ ်၊ ရအျော က် ီင်္ င ်ရပ  ျော ်ဝ င ်ြ ှုနငှ  ် အစ ိိုင ်အ ွဲရပ  ျော ်ဝ င ်ြ ှုတ ိို့်ကိို  အသ အမှတ်ပြ ဓါတ်ခွ ခန်ား 

တွင် စနစ်တကျဟြားြ ုံို့လျှက် စစဟ် ားပြ ားမှတ်တမ်ားမျောားရယူခ ဲ့ြါသည်။ စစ်ဟ ားတ ုံင်ားတောချက်အရ  

ဟနရောအောားလံုံားတွင် PH ြါဝင်မှုသည် ကမ္ောဲ့ကျန်ားမောဟရားအြွ ြို့မှ သတ်မှတ်ထောားသညဲ့်စံနှုနာ်းထက်ဟကျော် 

လွန်မှုမရှ ြါ။  စ ိိုစ ွတ ်ေျော သီအတ ွင ််း တ ိိုင ််းတျော ြ ှု၌ ရန ေျော အျော ်းလံို်း၌ ဟရအနည်ကျမှုတွင် သတ်မှတ်စံ 

နှုန်ားထက်ဟကျော်လွန်ဟနပြ ား ရမ ျော က်ရသွြို့ေျောသီအတ ွ င ််း တ ိိုင ််းတ ျော ေျော တ ွင ် မြ စ ်အထက်ပ ိိုင ််းန ှင  ် မြ စ ် 
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ရအျော က်ပ ိိုင ််း၌ ရြ ျော  စ ြ ေပပ်  ဝင ်ြ ှုသည် သတြ် ှတ ်စနံ ှုန ််းထက် ရက ျော ်လွန ်ရန ပ  သည်။ အပခောားအတ ုံင်ား 

အတောမျောား၏ ဟပမပြင်တ ုံင်ားတောမှုရလဒန်ှငဲ့် ဓါတ်ခွ ခန်ားရလဒ်မျောားက ုံ အစ ရင်ခံစောတငွ် အဟသားစ တ် 

ဟြော်ပြထောားြါသည်။  

ရမ ျော က်ရသွြို့ေျော သီအတ ွင ််း၌ မြ စ ် ၏အန က်နငှ  ် မြ စ ်ရေစ ီ်းန ှုန ််းတ ိို့်ကိို တ ိိုင ််းတ ျော  ွဲ ေျော မြ စအ်ထက်ပ ိိုင ် ်း 

(KLB-1)တ ိိုင ််းတ ျော ြ ှုတငွ ် မြ စ ်၏အန က်ြျှော မြစ ်၏ရမြ ျော က်ပ ိိုင ််းတ ွင ် (၁.၅)ြတီ ျော ၊ မြ စ ်အလယ်တ ွင ် (၁ ၂) 

ြ ီတ ျောန ှင  ် မြ စ ်ရတ ျောင ်ပ ိိုင ််းတ ွင ် (၉.၉)ြ ီတျော မြစပ်  သည်။ တ ံတ ျော ်းတ ည်ရ ျော က်ြ ည ရ်န ေျော(KLB-2) တ ိိုင ် ်း 

တ ျော ြ ှုတငွ ် မြ စ ်အန က်ြ ှျော မြ စ ်ရမြ ျော က်ပ ိိုင ််းတငွ ် (၃.၈ ၁) ြ ီတ ျော ၊ အလယ်တ ွင ်(၁ ၂.၈ ၉)ြ ီတျော န ှင  ် မြ စ ် 

ရတ ျော ငပ် ိိုင ််းတ ွင ် (၂.၆ ၂)ြ ီတျော မြ စ ်ပပ ီ်း တ ံတ ျော ်းအသစ ်ရ ျော က်ြ ည ်ရန ေျော၏ ရအျော က်ဘက်ပ ိို င ််း(KLB-3) 

တ ိိုင ််းတ ျော ြ ှုတ ွင ် မြ စ ်၏အန က်ြျှော မြ စ ်ရမြျော က်ပ ိိုင ််း၊ မြ စ ်အလယ်န ှင  ် မြ စ ်ရတ ျောင ်ပ ိိုင ််းတ ိို့်၌ (၅.၆)ြ ီတ ျော ၊ 

(၆.၅ ၈)ြ ီတျော နငှ  ် (၁.၃၅) အသီ်းသီ်း တ ိိုင ််းတ ျော ေေှိ ွဲ ပ  သည်။ မြ စ ်ရေစ ီ်းန ှုန ််းအရန မြ င  ်လည််း KLB-1 ရ န 

ေျော ေှ ိ မြ စ ်ရမြျော က်ပ ိိုင ််း၊ အလယ် န ှင   ်ရတျော င ်ပ ိိုင ််းတ ိို့်၌ (၀.၁ ၉) ြ ီတျော/စ ကကန ့််၊  (၀.၈ ၆) ြ ီတျော/စ ကကန ့််၊န ှင  ် 

(၀.၀ ၉) ြ ီတျော/စ ကကန ့််တ ိို့် တ ိိုင ််းတ ျော ေေှိပပ ီ်း KLB-2 တ ိိုင ််းတ ျော ြ ှု၌ မြ စရ်မြ ျော က်ပ ိိုင ််းတ ွင ် ရေစ်ီးန ှုန ််းတ ိိုင ််း 

တ ျော ၍ြ ရတ ွြို့ေှိေပ ွဲ မြစ ်အလယ်တ ွင ် ရေစ ီ်းန ှုန ််းြ ှျော (၁.၂၂) ြ ီတ ျော/စ ကကန ့််ေှိပပ ီ်း မြ စ ်ရတျော င ်ပ ိိုင ််းတ ွင ် (၀.၇၂) 

ြ ီတ ျော/စ ကကန ့််မြစ ်ပ  သည်။ တ ံတျော ်းအသစ ်တ ည်ရ ျော က်ြ ည ်ရန ေျော ၏ ရအျော က်ဘက်ပ ိိုင ််း (KLB-3)ေှိ 

ရေစ ီ်းန ှုန ််းြ ှျော မြ စ ်ရမြျော က်ဘက်န ှင  ် ရတ ျောငဘ်က်တ ွ င ် ရေစ ီ်းန ှုန ််းတ ိိုင ််းတ ျော၍ ြ ရတ ွြို့ေှိေပ ွဲ မြ စ ်အလယ် 

တ ွင ် ရေစ ီ်းန ှုန ််း(၀.၃) ြ ီတ ျော/စ ကကန ့်် တ ိိုင ််းတ ျော ေေှိပ သည်။ 
 

ပထဝ ီဝင်အက န အထာ ်းနငှ ် က  မဆလီ ာ အရည်အက သ ်း 

အ  ုံပြ စ မံက န်ားနှငဲ့် ကွမ်ားလံုံပမ  ြို့နယ်သည် အမျောားအောားပြငဲ့် ထံုံားဟကျောက်ဟတောင်တန်ားမျောားပြငဲ့် ြံုံားလွမ်ား 

လျှက်ရှ သည်။  အဟြေါ်ယံဟပမ  လွှောသည် အန ဟရောင်ရှ သညဲ့် သ  န်ဟသောဟပမလွှောပြစ်ပြ ား ထံုံားဟကျောက် 

မျောားပြငဲ့် ဟရောဟနာှလျှက်ရှ သည်။  င်ားသ ား င်ားရွက်ြင်မျောား ြျံနှံို့ဟြါက်ဟရောက်မှု၊ စ ုံက်ြျ   ားအဟလဲ့ 

အကျငဲ့်မျောားနှငဲ့် ဟပမ  လွှောအမျ   ားအစောားမျောားဟပြောင်ားလ ဟနမှုက ုံ အဟပခခံ၍ တံတောားတည်ဟ ောက်ဟရား 

စ မံက န်ားြတ်ဝန်ားကျင်တွင် ဟနရော(၄) ဟနရောသတ်မှတ်၍  ဟပမနမှုနာရယူခ ဲ့ြါသည်။ ဟပမ  လွှောတွင် 

ဓါတ်သတတ မျောားနှငဲ့် ဟအော်ေ နစ်ြါဝငမ်ှု ူ၍ (၂) မျ   ားကွ ပြောားစွောဟတွြို့ရပြ ား Cadmium၊ Copper၊ Lead၊ 

Nitrogen၊ Phosphorous၊ Potassium၊ န ှင   ် pH တ ိို့်ကိိုလွဲ စ ြ ််းသပ ်စ စ ်ရ ်း ွဲ ေျော (၂)ေျော သီလံို်းတ ွင ် 

သတ ်ြ ှတ ်စနံ ှုန ််းထက် ရက ျော ်လွန ်မ င ််းြ ေှိရကကျော င ််း ရတ ွြို့ေပ  သည်။ ဟပမ  လွှောစစဟ် ားချက် ရလဒ်အ 

ဟသားစ တ်က ုံ ဇယောား(၃၀-၃၁) တွင် ဟြော်ပြထောားြါသည်။ 
 

သဘာ ဝ က ဘ်းအန တှာ ရယ် 

ပမန်မောန ုံငင်ံသည် လွန်ခ ဲ့ဟသော (၁၀)နစှ်ဟကျောက်ောလအတွင်ား အဓ ကငလျင်(၂)ခုံ၊  ပြင်ားထန်ဟသောမုံန် 

တ ုံင်ား(၃)ခုံ၊ ဟရလွမ်ားမ ုံားမျောားမှုမျောားနှငဲ့် အပခောားဟဘားအနတရောယ်မျောား ပြစ်ဟြေါ်ခ ဲ့သည်။ သဘောဝဟဘား 

အနတာရောယစ် မံခနိ်ု့ခွ ဟရားဌောန၏ မတှ်တမ်ားမျောားအရ စ မံက န်ားတည်ဟနရောသည် မကကောဟသားမ နှစ်မျောား 

အတွင်ား ဟရလွမ်ားမ ုံားမှုမျောားက ုံ ကကံ ဟတွြို့ခ ဲ့ပခင်ားမရှ ြါ။ ပမန်မောန ုံငင်ံ၏ ငလျင်ဇုံန်သတမ်တှ်ချက်အရ 
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စ မံက န်ားတည်ဟနရောသည် ငလျင်လ ှုင်ားအရှ န ် (၀.၃-၀.၄g)အတွင်ားရှ သညဲ့် ပြင်ားထန်ဇုံန်အတွင်ား ကျ 

ဟရောက်လျှက်ရှ ြါသည်။ 
 

သစ ်ပင်ပန ််းမာန ်န ှင ် တ ိရိစ ဆာ နမ်ျာ ်း  

အ ိိုမပ ြု လိုပ ်င န ််းတ ည်ရ ျော က်ြ ည ်န ယ်ရမြ ၏ အရမ  ံသဘျော ဝ ရပ  က်ပ င ်နငှ  ် ရက ်းင ှက်တ ိေိစ ဆျော န ် 

အြ  ြို ်းအစ ျော ်းြ  ျော ်းကိို ၂၀ ၁၉  ိုန ှစ ်၊ စ က်တ င ်ဘျော လတ ွင ် စ ီြ ံကိန ််းသက်ရေျော က်ြ ှုဧ ေိယျော အတငွ ််း၌ ကွင ် ်း 

 င််းရလ  လျော ြ ှတ ်တြ ််းရကျော က်ယ  ွဲ ပ  သည်။ အ ိိုမပ ြု စ ီြ ံကိန ််းတ ည်ေှိေျော ရန ေျော ၏ ရဘ်းပ တ ်လည် 

တ ွင ် ေျော ဘျော စ ိိုက် င ််း၊ ရမပ ျော င ််းြ  ်းစ ိိုက် င ််း၊ ၀  ်းပ င ်၊ ြ ယ်ဇလီပ င ်၊ သစ ်အယ်ပ င ်န ှင  ် ရလ ျော က်ယျော်းပ င ်တ ိို့်ကိို 

အြ  ျော ်း ံို်းရတ ွြို့ေပ  သည်။ ကွြ ််းလံိုပြ ိြု ြို့န ယ်အတ ွင ််း ကျော လကကျော ေှည်ရန ထိိုင ်ကကသည ်ရေသ ံြ  ျော ်းန ှင  ် 

စ ီြ ံကိန ််းသက်ရေျော က်ြ ှုဧ ေိယျော တ စ ်ရလျှျော က်ေှိ ရတ ျော လိိုက်ြ ို ိို်းြ  ျော ်းန ှင  ် င ်းြ ြ ််းသြ ျော ်းြ  ျော်းကိိုလည် ်း 

ရြ ်းမြ န ််းလျှက် အ  က်အလက်ြ  ျော ်း ြ ှတ ်တ ြ ််းေယ  ွဲ ပ သည်။ အ  ိိုပ   ကွင်ား င်ားဟလဲ့လောခ ဲ့သညဲ့်ြ ှတ ် 

တ ြ ််းြ  ျော ်းအေ စ ိိုစ ွတ ်ေျော သီတငွ ် ရန ေျော(၁)ရနေျော စ ီ၌ အပ ငြ်  ြို ်းရပ  င ််း (၁ ၂)ပ င ်ြ ှ (၂၄) ထ ိ ရတ ွြို့ေှိေပပ ီ်း 

ရမ ျော က်ရသွြို့ရသျော ေျော သီတငွ ်လည််း အပ င ်ြ  ြို ်းရပ  င ််း (၂၄)ြ  ြို ်းထိ ရတ ွြို့ေှိ ွဲ ေပ  သည်။ အမပ ည်မပည် ိိုင ်ေျော 

သဘျော ဝ ပ တ ်ဝန ််းက င်ထ ိန ််းသိြ ််းရစ ျော င  ်ရေျှော က်ရေ်းြ ှ သတ ်ြ ှတ ်ထျော ်းရသျော အြ  ြို ်းအစ ျော ်း စ ျော ်းေင ််းကိို 

အရမ  ံ၍ သစ ်ပ င ်ကကီ်း၊ သစ ်ပ င ်င ယ်၊   ံြု ပ င ်၊ ရ ်းြ က် ဝ င ်အပ င ်၊   ံြု န ွယ်ပင ်၊ ၀  ်းန ှင  ် မြ က်ဟ ၍ အိုပ ်စ ို 

 ွွဲမ ျော ်းသတ ်ြ ှတ ်ထျော ်းပ သည်။ ကွင်ား င်ားဟလဲ့လောရောတငွ် စ ိိုစ ွတ ်ေျော သီ၌ တ ိေစ ဆျော နြ်  ြို ်းရပ  င ််း  ရက ်းင ှ က် 

(၂)ြ  ြို ်း၊ လိပ ်မပ ျော န ှင  ် ပ ိို်းြ လံြ  ြို ်းေင ််းဝ င ်(၃၂)ြ  ြို ်းန ှင  ် အင ််း က်ပ ိို်းြ ွှျော ်း (၆)မျ   ားဟတွြို့ရှ ေပပ ီ်း ရမ ျော က်ရသွြို့ေျော 

သီ၌ လိပ ်မပ ျော န ှင  ် ပ ိို်းြ လံ ြ  ြို ်းေင ််းဝ င ်(၆)ြ  ြို ်းန ှင  ် သံလွင ်မြ စ ်ရကကျောင ််းတ ရလ ျှျော က် ရလ  လျော ြ ှုအေ င  ်းအြ  ြို ်း 

အစ ျော ်းရပ  င ််း (၁ ၄)ြ  ြို ်းကိို ရတ ွြို့ေှိေပ  သည်။ စ ြီ ံကိန ််းရေသပ တ ်ဝန ််းက င်ေှိ ရတ ျော လိိုက်ြ ို ိို်းြ  ျော ်း၏ 

ရမပ ျော  ိိုြ ှုြ  ျော ်းအေ န ိို့်တ ိိုက်သတ တဝ  ြ  ျော ်း၊ ကင ််း ရမ ြ  ျော ်းန ှင  ်  ပ ိို်းန ော ်းသန ်ရကျော င ််းြ  ျော ်းအပ  အဝင ် သျော ်းေွဲတ ိ 

ေစ ဆျော နရ်ပ  င ််း(၂၂)ြ  ြို ်းြ ှျော စ ီြ ံကိန ််းပ တဝ် န ််းက ငေ်ှိ ရတ ျော င ်စ ွယရ်တ ျောင ်တ န ််းြ  ျော ်း ရပ ေါ် ေှိ သဘျော ဝရပ  က်ပ င ် 

ြ  ျော ်းအကကျော ်း ေှင ်သန ်က က်စ ျော ်းရန ထိိုင ်လျှက်ေှိရကကျော င ််း သိေှိေပ  သည်။  

 

စ ီမံကိန ််းသက်က ရာ က်မှုဧ ရိယာ အတ  င််းရိှ က ဒသခံမျာ ်း၏ လူမ ှုစ ီ်းပ ာ ်းက ရ်း 

စ ီြ ံကိန ််းန ယ်ရမြပ တ ်ဝန ််းက င်ေှိ ရေသ ံြ  ျော ်း၏ လ ြ ှုစ ီ်းပ ွျော ်းရေ်း ိိုင ်ေျော ကန ဦ်းရလ  လျော  န ််းစ စ ်  က် 

ြ  ျော ်းကိို ၂၀ ၁၉  ိုန ှစ ်၊ ရအျော က်တ ိိုဘျော လတ ွင ် မပ ြု လိုပ ် ွဲ ပပီ်း လ ြ ှုစ ီ်းပ ွျော ်းရေ်းအရမ အရန ြ  ျော ်း၊ ကျော ကွ ယ် 

ရစ ျော င  ်ရေှျော က်ရပ ်းေြ ည ်အေျော ြ  ျော ်း၊န ှင  ် စ ီြ ံကိန ််းရကကျော င  ် ရေသ ံမပ ည်သ ြ  ျော ်းအရပ ေါ် သက်ရေျော က်ရစ ြ ည ် 

ရကျော င ််းက ြို ်း၊  ိို ်းက ြို ်းြ  ျော ်း ကိို ကွင ််း  င််းရလ  လျော ရကျော က်ယ  ွဲ သည်။  
 

ကွြ ််းလံိုပြ ိြု ြို့န ယ်တ ွင ် ယ ိုလက်ေှိရန ထိိုင ်ကကရသျော အိြ ်ရထျော င ်စ ို (၅ ၇၅ ၀ ၁) စ ိုတ ွင ်  ပြ ိြု ြို့ရ န လ ဦ်းရေြ ှျော 

(၅ ၈၃၇) ဦ်းန ှင  ် ရက ်းလက်ရန လ ဦ်းရေြ ှျော (၅ ၁၆ ၆ ၄)ဦ ်း တ ိို့်မြ စပ်  သည်။ ကွြ ််းလံိုပြ ိြု ြို့န ယ်အတငွ ််း အြ  ျော ်း 

စ ိုရန ထိိုင ်ကကရသျော လ ြ  ြို ်းြ  ျော ်းြ ှျော ကိို်းကန ့််လ ြ  ြို ်းမြ စ ်ပပ ီ်း က န ်လ ြ  ြို ်းစ ိုြ  ျော ်းြ ှျော က  င ်၊ ၀(လွယ်လ)၊ 

ရမြ ျော င ်ဇီ်း၊ ေှြ ််း၊ ဗ ြ ျော န ှင  ် အမ ျော ်းလ ြ  ြို ်းစ ိုတ ိို့် မြ စ ်ကကသည်။ စ ီ်းြ ံကိန ််းသက်ရေျော က်န ယ်ြ  ျော ်းတ ွင ် အြ  ျော ်းစ ို 
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ြ ှျော ဗ ိုေဓဘျော သျော ကိို ကိို်းကွယ်ယံိုကကည်ပပ ီ်း၊ က န ်လ ြ  ြို ်းြ  ျော ်းြျှော  ေစ ်ယျောန ်၊ ဟိန ဒူ ၊ အစ စလျော ြန် ှင  ် အမ ျော ်း 

ဘျော သျော ဝ င ်ြ  ျော ်းမြ စ ်ကကသည်။ ကွြ ််းလံိုပြ ိြု ြို့န ယ်၏ အဓ ိကစ ိိုက်ပ  ြို ်းသီ ်းန ှံြှျော ြ ိို်းစ ပ  ်းမြ စ ်ပပ ီ်း၊ က ကံ၊ န ှြ ် ်း 

(ြ ိို်း)န ှင  ် အမ ျော ်းသီ်းန ှံြ ျော ်း စ ိိုက်ပ  ြို ်းကကသည်။ စ ိုစ ိုရပ  င ််း ထိြ ််းသိန ််းထျော ်းရသျော သစ ်ရတ ျောဧ ေိယျော (၈၀ ၂၈) 

ဧ ကေှိပပီ်း စ ီ်းပ ွျော ်းမြ စ ်သစ ်ရတျော စ ိိုက် င ််းတငွ ် ကျွန ််းသစ ်အပ  အဝ င ် (၈၁ ၅)ဧ ကေှိပ သည်။ ကွြ ််းလံိုပြ ိြု ြို့ 

တ ွင ် အလိုပ ်အကိိုင ်ေေှြိ ှုန ှုန ််းြ ှျော (၉၈) ေျော  ိိုင ်န ှုန ််း  မြ စ ်သည်။  
 

ဟိိုလီရက ်းေွျော အိုပ ်စ ိုတ ွင ် အိြ ်ရမ  (၃၂၀) ေှိပ ပ ီ်း၊ လ ဦ်းရေစ ိုစ ိုရပ  င ််း (၂,၀ ၀ ၀)ဦ ်း ေှိသည်။ ဟိိုလီရက ်း 

ေွျော အိုပ ်စ ိုေှိ  ိိုက်ပ န ်ေွျောတ ွင ် အိြ ်ရထျော ငစ် ို (၁ ၈)စ ိုတ ွင ် လ ဦ်းရေ (၈ ၀) ဦ်းေှိ သည်။ တ ံတ ျော ်းဦ်း ရက ်းေွျော 

တ ွင ် အိြ ်ရထျော ငစ် ို (၁၂၀) စ ို၊ န ှင  ် တ ိုန ်ကကတ ်ရက ်းေွျော တ ွင ် အိြ ်ရထျော င ်စ ို (၂၇၀) စ ိုေှိပပ ီ်း စ ိုစ ိုရပ  င ််း လ ဦ်း 

ရေြ ှျော (၁၆ ၅ ၃) ဦ်းေှိသည်။ ဟိိုလီရက ်းေွျော န ှင  ်  ိိုက်ပ န ်ရက ်းေွျော ြ  ျော ်းတ ွင ်  ေစ ်ယျောန ်ဘျော သျောကိို အြ  ျော ်း စ ို 

ကိို်းကွယ်ယံိုကကပပ ီ ်း၊ တ ိုန ်ကကတ ်န ှင  ် တ ံတ ျော ်းဦ်းရက ်းေွျော ြ  ျော ်းတ ွင ် ဗ ိုေဓဘျော သျော ကိို အြ  ျော ်း စ ိုကိို်းကွ ယ် 

ယံိုကကည်ကကသည်။ ရယ ဘ ယ အျော ်းမြ င  ် လ ဦ်း ရေ၏ ေျော  ိိုင ်န ှုန ််းအြ  ျော ်းစ ိုြ ှျော အရမ  ံပညျော အထက်တ န ််း 

ရအျော င ်မြ င ်ပပ ီ်းသ ြ  ျော ်းမြစ ်ကကပပ ီ်း အန ည််းစ ိုြ ှျော အတ န ််းပ ညျော တ က်ရေျော က်သင ်ကကျော ်းမ င ််းြ ေှိပ ။  
 

ရက ်းေွျော(၄) ေွျော ေှိ အိြ ်ရမ အြ  ျော ်းစ ိုြ ှျော တ စလ်ဝ င ်ရင ွ က ပ် (၁၀ ၀,၀ ၀ ၀) ြ ှ က ပ် (၄ ၀၀,၀ ၀ ၀) အထိ 

ေေှိပ သည်။ ရက ်းေွျော (၄) ေွျော ေှိ အိြ ်ရထျော င ်စ ိုအျော ်းလံို်းြ ှျော ကိိုယပ် ိိုင ်အိြ ်ြ  ျော ်းပ ိိုင ် ိိုင ်ကကသည်။ လ ြ ှုြ  လံို 

ရေ်းအြ ွွဲြို့အစ ည််းကိို တ ံတ ျော ်းဦ်းေွျော တ ွင ် ရတ ွြို့ေှိေပပ ီ်း ဟိိုလီရက ်းေွျော တ ွင ် အြ  ြို ်းသြ ီ်းရေ်းေျော အ ြ ွွဲြို့၊  ရ လ ျော 

ရြ ျော  ေစ ်ယျော န ်အြ ွွဲြို့၊ က  င ်ဘို ေစ ်ယျောန ်အသင ််းန ှင  ် လ ြ ှုြ  လံိုရေ်းအြ ွွဲြို့အစ ည််း တ ိို့်ကိိုရတ ွြို့ေှိ ေပ  သည်။ 

ဟိိုလီရက ်းေွျော ၊ တ ံတ ျော ်းဦ်းရက ်းေွျော န ှင  ် တ ိုန ်ကကတ ် ရက ်းေွျော တ ိို့်ြ ှျော သတ င ််းအ  က်အလက်န ှင  ် ရြ  ျော ်ရမြ 

ရေ်း ိိုင ်ေျော ြ  ျော ်းအတ ွက် သတ င ််းစ ျော ၊ တ ီဗ ွီ န ှင  ် လှုြ ှုကွန ်ယက်တ ိို့်ကိို အဓ ိကထျော ်းအ သံို်းမပ ြု ကကပပ ီ်း ၊ 

 ိိုက်ပ န ်ရက ်းေွျော တ ွင ်ြ   သတင ််းအ  က်အလ က်ြ  ျော ်းကိို လ ြ ှုကွန ်ယက်ြ ှ အဓ ိကေယ အသံို်းမပ ြု သည် ။ 

 ိိုက်ပ န ်ရက ်းေွျော ြ ှလွှွဲ၍ အမ ျော ်းရက ်းေွျော ြ  ျော ်းမြ စ ်ကကရသျော ဟိိုလီရက ်းေွျော ၊ တ ံတ ျော ်းဦ်းရက ်းေွျော န ှင  ် 

တ ိုန ်ကကတ ်ရက ်းေွျော တ ိို့်တငွ ် လျှပ ်စ စ ်ဓ တ ်အျော ်းေေှိပ သည်။ သိို့်ရသျော ် ရန ့်စ ဉ်သံို်းလိိုအပ ်  က် အေ ဘ တ ် 

ထေီန ှင  ်  ိိုလျော မပ ျော ်း အသံို်းမပ ြု ြ ှုြ  ျော ်းလည ််းေှိပ သည်။ ေွျော အျော ်းလံို်းတ ွင ် ၎င်ားတ ုံို့၏ ဟရလ ုံအြ်ချက်အတွက် 

ဟချောင်ားငယ်(သ ုံို့မ ုံတ်) စမ်ားဟချောင်ားတ ုံို့မှ ဟရက ုံ အဓ ကအသံုံားပြ ကက အ  ြို ြို့ြ ှျော စ ိြ  ်စ ြ ််းရေနငှ   ်အဝ ိစ ီတ ွင ် ်း 

ရေတ ိို့်ြ ှ ရေကိို ြ ှီ ိိုအသံို်းမပ ြု ကကသည်။ 
 

ပတ ်ဝန ််းကျင်နငှ ်  လူမ ှုဘဝ စ ီမံခန  ်ခ   ခင််း အစ ီအစ ဉ်  

ပြစ်န ုံငဟ်ပခရှ သညဲ့် ြတ်ဝန်ားကျင်နှငဲ့်လူမှုစ ားြွောားဟရား  ုံင်ရောသက်ဟရောက်မှုမျောားက ုံ ဟလျှောဲ့ြါားသက်သောဟစ 

ရန်နှငဲ့်ထ ခ ုံက်မှုအနည်ား ံုံားပြစ်ဟစရန် အမျ   ားသောားြတ်ဝန်ားကျင်  ုံင်ရော အရည်အဟသာွး(ထုံတ်လွှတ်မှု) 

လမ်ားညွှန်ချက်ရှ  စံချ  န်စံညွှန်ားမျောားနငှဲ့်အည  ြတ်ဝန်ားကျင်နှငဲ့် လမူှုဘဝစ မံခနိ်ု့ခွ ပခင်ားအစ အစဉ်က ုံ 

အဟကောင်ား ံုံားစ မံခနိ်ု့ခွ မှုနည်ားလမ်ားမျောားပြငဲ့် စ မံက န်ားကောလအလ ုံက် (တည်ဟ ောက်ဟရားအကက  ကောလ၊ 

တည်ဟ ောက်ဟရားကောလ၊ လုံြ်ငန်ားလည်ြတမ်ှုကောလ၊ လုံြ်ငန်ားရြတ်နိ်ု့မှုကောလ) ဟရား ွ ထောားြါသည်။ 

အ  ုံပြ စ မံက န်ား၏ စ မံက န်ားအ ငဲ့် (၄)  ငဲ့်အတွက် အလောားအလောရှ ဟသော ြတ်ဝန်ားကျငန်ှငဲ့် လူမှုဟရား 
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  ုံင်ရောသက်ဟရောက်မှုမျောား၏ ဒ ေရ အ ငဲ့်အလ ုံက် အဟရားြါမှုတ ုံို့က ုံ နှံနှံစြစ်ြ်ဟလဲ့လော န်ားစစ်တင်ပြ 

ထောားြါသည်။ စ မံက န်ားလုံြ်ငန်ားစဉ်အ ငဲ့် ငဲ့်တွင် ဟတွြို့ရှ ရန ုံင်ဟသော သ သောထင်ရှောားသညဲ့် သဘောဝ 

ြတ်ဝန်ားကျင်နငှဲ့် လူမူစ ားြွောားဟရား  ုံင်ရော သက်ဟရောက်မှုမျောားမေှာ ဟအောက်ြါအတ ုံင်ားပြစြ်ါသည်။ 
 

စ မံက န်ားကောလအလ ုံက် ပြစ်န ုံင်ဟပခရှ သညဲ့် ြတ်ဝန်ားကျင်နှငဲ့် လူမှုဘ၀ ထ ခ ုံက်နစန်ာမှုမျောားမှော- 

တ ည်က ဆာ က်က ရ်းအကကိြိုကာ လအတ  င််းရိှ ပတ ်ဝန ််းကျင်ဆိိုင်ရာ ထိခိိုက်မှုမျာ ်း 
 

- ကွင်ား င်ားတ ုံင်ားတော ဟပမရှင်ားလင်ားရော၌ သဘောဝဟြါက်ြငမ်ျောားနှငဲ့် တ ရ စဆောန်မျ   ားစ တမ်ျောား အဟြေါ် 

သက်ဟရောက်မှုမျောား၊ 

- စ ီြ ံကိန ််းလြ ််းရကကျော င ််းတ ရလ ျှျော က် အြင်နှငဲ့သ်စ်ြင်ကက ားမျောားအောား ြယ်ရှောားရှင်ားလင်ားပခင်ားနှငဲ့် 

ဟပမပြင်ည ညောဟအောင်ဟ ောင်ရွက်ပခင်ားလုံြ်ငန်ားမျောားဟကကောငဲ့် အဟြေါ်ယံဟပမလွှောမျောား ြျက်စ ား ံုံား 

ရံှုားမှုပြစ်ဟြေါ်ဟစ၍ ဟပမ  လွှောတ ုံက်စောားမှုပြစ်ပခင်ား၊ 

- အဟြေါ်ယံဟပမလွှောအောား တူား ပွခင်ားဟကကောငဲ့် ြုံန်မှုနိ်ု့မျောားထုံတ်လွှငဲ့်မှု အနည်ားငယ်ပြစ်ဟြေါ်လော 

ပခင်ား၊ 

- ဟပမသောားလုံြ်ငန်ားမျောားဟ ောင်ရွက်ရောမတှူားဟပမမျောားနှငဲ့် သစ်ြင်မျောားနှငဲ့်ချ ံြုံြ်မျောား ခုံတ်ထွငရ်ှင်ား 

လင်ားရောမှ အြင်အကကွင်ားအကျန်မျောား  

 

တ ည်က ဆာ က်က ရ်းကာ လအတ  င််း  ဖစ ်န ိိုငက်  ခရိှသည ် ပတ ်ဝန ််းကျင်ဆိိုင်ရာ ထိခိိုက်န စ ်နှာ မှုမျာ ်း 

- တံတောားတည်ဟ ောက်ရန် သံလွင်ပမစ်အတွငာ်း အုံတ်ပမစ်ချလုံြ်ငန်ားမျောားဟ ောင်ရွက်မှုဟကကောငဲ့်  

ဟရစ ားဟကကောင်ားမျောား လမ်ားဟကကောင်ားအမျ   ားမျ   ားခွ ထွက်ဟစပြ ား ပမစ်ဟရစ ားဟကကောင်ားမျောား တလညှဲ့်စ  

ယောယ ဟပြောင်ားလ မှုပြစ်ဟြေါ်ဟစပခင်ား၊ 

- ဟပမပြင်ရှင်ားလင်ားပခင်ားဟကကောငဲ့် သဘောဝဟြါက်ြင်မျောားနငှဲ့် တ ရ စဆောန်မျ   ားစ တမ်ျောား ြျက်စ ား ံုံားရံှုား 

ပခင်ား၊ 

- ရ ျော က်လိုပ ်ရေ်းလို ပ ်င န ််းသံို်း ပ စ စည််းြ  ျော ်းအသံို်းမပ ြု ြ ှုန ှင  ် လိုပ ်င န ််းသံို်းယျော ဉ်ြ  ျော ်းလည ်ပတ ်ြ ှု 

စ သည ် တည်ဟ ောက်ဟရားလုံြ်ငန်ားအ ငဲ့် ငဲ့်မှ ဟလထုံညစ်ညမ်ားမှုက ုံ ပြစ်ဟစသညဲ့် အခ ုံား 

အဟငွြို့နှငဲ့်အမှုန်အမွှောားမျောား ထုံတ်လွှငဲ့်မှု ပြစဟ်ြေါ်ဟစပခင်ား၊ 

- ဟပမပြ ပြင်ပခင်ား၊ တူား ပွခင်ားနှငဲ့် ဟပမြ ုံို့ပခင်ားလုံြင်န်ားမျောား၊ အဟြေါ်ယံဟပမလွှောအောားလှြ်ထောားပခင်ားနှငဲ့် 

ဟ ောက်လုံြ်ဟရား  ုံင်ရော ြစစည်ားက ရ ယောမျောား အတင်အချပြ လုံြ်ပခင်ား၊ လုံြ်ငန်ားသံုံားြစစည်ားမျောား 

စုံြံုံထောားရှ ပခင်ားတ ုံို့ဟကကောငဲ့် ြုံန်မှုန်မျောားထွက်ဟြေါ်လောပခင်ား၊ 

- လုံြ်ငန်ားသံုံားြစစည်ားမျောား စုံြံုံထောားရှ ပခင်ား၊ ဟ ောက်လုံြ်ဟရားလုံြ်ငန်ားစဉ်မျောား၊ လုံြ်သောားမျောားဟရွှေြို့ 

ဟပြောင်ားသွောားလောမှု၊ ဟ ောက်လုံြ်ဟရားြစစည်ားအြျက်အစ ားမျောား စုံြံုံမျောားပြောားလောပခင်ား၊ လုံြ်ငန်ားသံုံား 

ယောဉ်မျောားပြတ်သန်ားသွောားလောပခင်ားနငှဲ့် ဟပမကက ားလုံြ်ငန်ားမျောားဟ ောင်ရွက်ပခင်ားတ ုံို့ဟကကောငဲ့် ဟပမ   

လွှောညစ်ညမ်ားဟစပခင်ား၊ အဟြေါ်ယံဟပမ  လွှောတ ုံက်စောားပခင်ားနှငဲ့် ရမြ  လီွှျော သိပ ်သည််းက စ ်လစ ် 

မ င ််းတ ိို့် မြ စ ်ရပ ေါ် မ င ််းမြ င  ် ဟပမ  လွှောြျက်စ ား ံုံားရံှုားမှုမျောားပြစ်ဟြေါ်ပခင်ား၊  
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- တည်ဟ ောက်ဟရားလုံြ်သောားမျောား၊ လုံြ်ငန်ားသံုံားယောဉ်မျောား ဟရွြို့ဟပြောင်ားသွောားလောမှု၊ လုံြ်ငန်ားသံုံား 

ြစစည်ားက ရ ယောမျောားအတင်အချပြ လုံြ်ပခင်ားနှငဲ့ ် ဟပမပြင်တူား ပွခင်ားတ ုံို့ဟကကောငဲ့်  ညူံမှုနငှဲ့် 

တုံန်ခါမှုမျောားပြစဟ်ြေါ်ပခင်ား၊ 

- ဟ ောက်လုံြ်ဟရားလုံြ်ငန်ားမျောားနှငဲ့် လုံြ်ငန်ားသံုံားြစစည်ားမျောားသယ်ယူြ ုံို့ဟ ောင်ပခင်ားဟကကောငဲ့် စွနိ်ု့ြစ် 

ြစစည်ားအစ ုံင်အခ မျောားနှငဲ့် ဟ ောက်လုံြ်ဟရား ြစစည်ားအြျက်အစ ားမျောား စုံြံုံမျောားပြောားလောပခင်ား၊  

- ဟ ောက်လုံြ်ဟရားလုံြ်သောားမျောားနှငဲ့် စ မံခနိ်ု့ခွ မှုဝန်ထမ်ားမျောား၏ ဟနို့စဉ်လှုြ်ရေှာားမှုဟကကောငဲ့် စွနိ်ု့ြစ် 

ြစစည်ားမျောားထွက်ဟြေါ်လောပခင်ား။ 

တ ည်က ဆာ က်က ရ်းကာ လအတ  င််း  ဖစ ်န ိိုငက် ချရိှကသာ  လူမ ှုက ရ်းဆိိုင်ရာ သက်က ရာ က်မှုမျာ ်း 

- ဟဒသခံပြည်သူလူထုံနှငဲ့် ဟပြောင်ားဟရွြို့လုံြ်သောားမျောားအကကောား သဟဘောထောားကွ လွ မှုပြစ်ဟြေါ်ဟစ 

ပခင်ား၊ နှငဲ့် အလုံြ်အက ုံင်အခွငဲ့်အလမ်ားမျောား အပြ  င်အ  ုံင်ပြစဟ်ြေါ်ဟစပခင်ား၊ 

- အလုံြ်သမောားမျောားအကကောား ခွ စောား က် ံပခင်ား၊ ကျောားမတန်ားတူအခွငဲ့်အဟရားမရှ ပခင်ား၊ လုံြ်ငန်ားခွင် 

ဟကကောငဲ့် မသန်မစွမ်ားပြစ်ြါက အဟလျော်အစောားအဟြေါ် အပငင်ားြွောားမှုမျောား၊ အလုံြ်အချ  န်ြ ုံ ဟ ောင် 

ရွက်ထောားရှ မှုအဟြေါ် လုံြ်ခလစောမဟြားြ  မသ ကျ   ားနွံပြ ပခင်ားမျောား၊ 

- ဟပမယောအပငင်ားြွောားမှု၊ အစ အစဉ်တကျမရှ ဟသော ပြန်လည်ဟနရောချထောားဟရားလုံြ်ငန်ားမျောား၊ ဟပမ 

ရှင်မျောားမှ ဟပမယောြ ုံင်  ုံင်မှုအဟထောက်အထောားမျောား ပြန်ရရှ ဟရားအတွက် စ ုံားရ မ်ြူြန်မှုမျောား၊ 

- မဟတောတ် ထ ခ ုံက်မှုပြစ်ပခင်ားနှငဲ့် လုံြ်သောားမျောားကျန်ားမောဟရားနှငဲ့် လုံြ်ငန်ားခွင်ဟဘားအနတရောယ် 

ကင်ားရှင်ားဟရားအတွက် ကက  တင်ဟ ောင်ရွက်သငဲ့်သည်မျောား၊ 

လိုပ ်ငန ််းလည်ပတ ်မှုကာ လအတ  င််း ပတ ်ဝန ််းကျင်ဆိိုင်ရာ  သက်က ရာ က်မှုမျာ ်း 

- လုံြ်ငန်ားသံုံားြစစည်ားမျောားအသံုံားပြ မှုနှငဲ့် ပြ ပြငထ် န်ားသ မ်ားဟရားလုံြ်ငန်ားမျောားဟကကောငဲ့် အဟနှာက်အ 

ယှက်ပြစ်ပခင်ားနှငဲ့် ကျယဟ်လောင်ဟသော  ညူံမှုမျောား၊ 

- မပ ြု မပ င ်ထနိ ််းသိြ ််းရေ်းလိုပ ်င န ််းြ  ျော ်းရကကျော င  ် အစ ိိုင ်အ ွဲစ ွန ့််ပ စ ်ပစ စည််းြ  ျော ်းန ှင  ် ြစစည်ားအြျက်အစ ား 

မျောား စုံြံုံမျောားပြောားလောပခင်ား၊ 

- စ မံက န်ားတည်ဟ ောက်ဟရားအန ားအနာားဟဒသတွင် ယောဉ်လမ်ားဟကကောင်ား ကျြ်တည်ား၍ လမ်ား 

ဟကကောင်ား ြ တ်  ုံို့မှုမျောား ဟြေါ်ဟြါက်လောဟစပခင်ား၊ 

လိုပ ်ငန ််းလည်ပတ ် ကန စ ဉ်ကာ လအတ  င််း လူမ ှုက ရ်းဆိိုင်ရာ သက်က ရာ က်မှုမျာ ်း 

- လျှြ်စစ်နငှဲ့်ြတ်သက်၍ အနတရောယ်ရှ ဟသော လုံြ်ငန်ားခွင်ဝန်ားကျင်နှငဲ့် လုံြ်ငန်ားခွင်တွင် ထ ခ ုံက်မှု 

မျောားနှငဲ့် မဟတော်တ ပြစ်မှုမျောားပြစ်ဟြေါ်ဟစပခငာ်း၊  

- ဟဒသခံပြည်သူမျောားအောား လျှြ်စစ်  ုံင်ရော မဟတော်တ ပြစ်မှုမျောားပြစ်ဟြေါ်ဟစပခင်ား၊ 

- သဘောဝဟဘားအနတရောယ်နှငဲ့် လူတ ုံို့ဟကကောငဲ့် ပြစ်ဟြေါ်လောသညဲ့် ဟဘားအနတရောယ်မျောား ဟြေါ်ဟြါက် 

လောြါက ပြစန် ုံင်ဟချရှ သညဲ့် အနတရောယ်မျောား၊ 

လိုပ ်ငန ််းရပ်တန  ်မှုကာ လတ  င်  ဖစ ်န ိိုငက် ချရိှသည ် ပတ ်ဝန ််းကျင်ဆိိုင်ရာ  သက်က ရာ က်မှုမျာ ်း 

- ပြ  ချြျက်စ ားသညဲ့်အမ ှုက်မျောားနှငဲ့် အြျက်အစ ားမျောားမှ စွနိ်ု့ြစြ်စစည်ားအစ ုံင်အခ မျောား၊နှငဲ့် သတတ  

အြ ုံင်ားအစမျောား၊ 
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- ကွန်ကရစ်အုံတ်တ ုံင်မျောားနှငဲ့် အဟပခခံအဟ ောက်အဦားမျောား ပြ  ြျက်ပခင်ားမှ ထွက်ဟြေါ်လောသညဲ့် 

အြ ုံင်ားအစ စွနိ်ု့ြစ်ြစစည်ားမျောားနှငဲ့်အမ ှုက်မျောား သယ်ယူြ ုံို့ဟ ောင်ပခင်ား၊ 

- စက်ကက ားမျောားနှငဲ့် ယောဉ်မျောားအသံုံားပြ ၍ ပြ  ချြျက်စ ားပခင်ားဟကကောငဲ့် ဟလထုံညစ်ညမ်ားမှု၊  ညူံမှု နှငဲ့် 

တုံန်ခါ မှုမျောားပြစ်ဟြေါ်လောပခင်ား၊ 

လိုပ ်ငန ််းရပ်တန  ်မှုအဆင ်တ  င်  ဖစန် ိိုင်က ချရိှသည ် လူမ ှုက ရ်းဆိိုင်ရာ  သက်က ရာ က်မှုမျာ ်း 

- အဟပခခံအဟ ောက်အဦမျောား ပြ  ချြျက်စ ားပခင်ားဟကကောငဲ့်ကျန်ားမောဟရားနှငဲ့် ဟဘားအနတရောယ်လံုံခခံ  

စ တ်ချမှု  ုံင်ရောက စစရြ်မျောား 

- အလုံြ်အက ုံင်အခွငဲ့်အလမ်ားမျောား  ံုံားရံှုား၍ အလုံြ်လက်မ ဲ့ပြစ်ဟစပခင်ား 
 

 ပန ်လည်ကန ရာ ချထာ ်းက ရ်းစ ီမံချက် 

ပြန်လည်ဟနရောချထောားဟရားစ မံချက်နှငဲ့် လူန စုံတ ုံင်ားရင်ားသောားလူမျ   ားမျောားအောား စ မံခနိ်ု့ခွ မှုအစ အစဉ်မျောား 

သည် ပမန်မောန ုံင်ငံ၏ ဥြဟဒဟရားရောလ ုံအြ်ချက်အဟနပြငဲ့် ရှ ဟနဟသော်လည်ား သငဲ့်တငဲ့်မျှတဟသောစ မံ 

က န်ားအကျ   ားဟကျားဇူားမျောားက ုံ  ဟဒသခံလူန စုံတ ုံင်ားရင်ားသောားမျောားနှငဲ့် ရှောားြါားလူအုံြ်စုံမျောားအောား ဟထောက်ြံဲ့ 

ဟြားဟရားနှငဲ့် လူန စုံတ ုံင်ားရင်ားသောားမျောားက ုံ အကောအကွယ်ဟြားဟရားတ ုံို့အတွက် တံတောားဦားစ ားဌောနသည် 

ချမှတ်ထောားဟသောမဝူါဒမျောားနှငဲ့်လုံြထ်ံုံားလုံြ်နည်ားမျောားက ုံ အဟပခခံလျှက် အ  ုံြါအကောအကွယ် ဟြားဟရား 

စ မံချက်မျောားက ုံ  အဟကောင်အထည်ဟြော်ဟ ောင်ရွက်မည်ပြစ်သည်။  

ထ ခ ုံက်နစ်နာမှုမျောားက ုံဟလျောဲ့ချဟစဟရားအတွက် ပြန်လည်ဟနရောချထောားဟရားစ မံချက်အဟနပြငဲ့် ထ ခ ုံက်နစ် 

နာ ံုံားရံှုားမှုမျောားက ုံ အဟလျော်အစောားဟြားပခင်ားမျောား၊ ဟနထ ုံင်မှုဘ၀အဟပခအဟနမျောား ပြန်လည်ဟနရောချထောား 

ဟရားအစ အစဉ်မျောား၊ အဟလျှော်အစောားဟြားသညဲ့်လုံြ်ငန်ားစဉ်မျောားတွင် ြါဝင်ဟ ာွးဟနွားအကကံပြ သညဲ့် အစ အ 

စဉ်မျောား၊ နစ်နာ ံုံားရံှုားမှု  ုံင်ရော ဟလျော်ဟကကားဟြားသညဲ့်လုံြ်ငန်ားစဉ်မျောားအောား အဟကောင်အထည်ဟြော်ဟရား 

အစ အစဉ်မျောားနှငဲ့် လုံြ်ငန်ားစဉ်တစ်ခုံလံုံားက ုံ အက ပြတ်ဟစောငဲ့်ကကြ်ကကညဲ့ရ်ှုြို့ပခင်ားအစ အစဉ် စသညဲ့်ပြစ် 

န ုံင်ဟချရှ သညဲ့်နည်ားလမ်ားမျောားနငှဲ့် အကျ   ားသက်ဟရောက်မှုမျောားက ုံ အဟကောင်အထည်ဟြော်ဟ ောင်ရွက်သွောား 

မည်ပြစ်သည်။ အ  ုံြါ စ မံချက်အရ လူဦားဟရဟြါင်ား(၂၀၀)ဟကျော်က ုံ ပြန်လည်ဟနရောချထောားရန် လ ုံအြ် 

မည်ပြစ်သည်။ တံတောားဦားစ ားဌောနအဟနပြငဲ့် ပြန်လည်ဟနရောချထောားဟရားစ မံချက်က ုံ ပြည်သူလူထုံအောား 

ရှင်ားလင်ားချပြရမည်ပြစ်ပြ ား ဟပမယောဥြဟဒ(၂၀၁၉) အရ  ဟပမနှငဲ့်သ ားနှံအဟလျော်အစောား၊ နှငဲ့်  ြ ုံင်  ုံင်မှု ံုံား 

ရံှုားမျောားက ုံ ထ ခ ုံက်နစ်နာမှု မပြစ်ခင်ကက  တင၍် ဟ ောင်ရွက်ဟြားရမည်ပြစ်သည်။ ထ ုံို့ပြင် သ ားပခောားဟပမယော 

မျောားချမှတ်ဟ ောငရ်ွက်ဟြားမှုလုံြ်ငန်ားစဉ်နှငဲ့်အတူ စ မံက န်ားအကက  ကောလတွင် ထ ခ ုံက်နစ်နာမညဲ့်လူမျောား 

က ုံ  ကူည ဟြားရန်အတွက် နည်ားလမ်ားမျောားက ုံ ဟထောက်ြံဲ့ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။ 

လ ြ ှုဘ၀ ထိ ိိုက်န စ ်နော ြ ှုြ  ျော ်းကိိုရေှျော င ်ေျှော ်းေန ်နငှ  ် က ြို ်းရကကျော င ််း ရီလ ျှျော ်၍ ြ ျှတ ြ ှုေှိရသျောစ ီြ ံကိန ််း၏ 

အက ြို ်းေလေ်ြ  ျော ်းကိို ဟဒသခံလူန စုံတ ုံင်ားရင်ားသောားမျောားနှငဲ့် ရှောားြါားလူအုံြ်စုံမျောားအောား တန်ားတူည မျှစွော 

ဟထောက်ြံဲ့ဟြားရန် ဦားတည်၍ လူန စုံတ ုံင်ားရင်ားသောားလူမျ   ားမျောားအောား စ မံခနိ်ု့ခွ မှုအစ အစဉ်သည် အဟကောင် 

အထည်ဟြော်ဟ ောင်ရွက်ဟရားလုံြ်ငန်ားစဉ်နှငဲ့်အတူ စ မံက န်ားဟ ောက်ရွက်မညဲ့် တံတောားဦားစ ားဌောနအောား 

အဟထောက်အကူပြ သွောားမည်ပြစ်သည်။  ထြ်မံ၍ တံတောားဦားစ ားဌောနသည် ထ ခ ုံက်နစန်ာမှုမျောား အန  ံုံား 
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ပြငဲ့် ဟလျောဲ့ြါားသက်သောဟစရန် ဦားတည်၍ လနူ စုံတ ုံင်ားရင်ားသောားလူမျ   ားမျောား၏ လူမှုစ ားြွောားထ ခ ုံက်နစ်နာမှု 

မျောား အက ပြတ် န်ားစစ်ဟရားက ုံလည်ား ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။  
 

လူထိုက ဆ ်းက န  ်းမှုအကကံဉာ ဏ်ရယူ ခင််းန ှင ်ထိုတ ်က ဖာ ်က  ပာ ဆိို ခင််း 

  ုံလ ဟကျားရွော၊ ခ ုံက်ြန်ဟကျားရွော၊ တံတောားဦားဟကျားရွောနှငဲ့် တံုံကကက်ဟကျားရွောတ ုံို့မှော စ မံက န်ား သက်ဟရောက် 

မှုနယ်ဟပမဧရ ယောအတွင်ား ကျဟရောက်ပြ ား လူထုံဟတွြို့ ံုံြွ က ုံ ၂၀၁၉ ခုံနှစ်၊ ဟအောက်တ ုံဘောလ (၁) ရက်ဟနို့ 

တွင်   ုံလ ဟကျားရွောနှငဲ့် တံုံကကက်ဟကျားရွောတ ုံို့တွင် အသ ားသ ား ပြ လုံြ်ခ ဲ့ြါသည်။ အ  ုံြါ (၂) ဟနရောတွင် 

စုံစုံဟြါင်ားတက်ဟရောက်သူဦားဟရ (၆၂) ဦားနှငဲ့် (၇၂) ဦားတ ုံို့ အသ ားသ ားတက်ဟရောက်ဟ ာွးဟနွားခ ဲ့ြါသည်။ 

တံတောားဦားစ ားဌောနမှ တောဝန်ရှ သူ (၁) ဦား ြါဝင်တက်ဟရောက်န ုံင်ပခင်ားမရှ ၍ လမ်ားဦားစ ားဌောနမ ှ က ုံယစ်ောား 

လှယ် (၁)ဦားမှ လူထုံဟတွြို့ ံုံဟ ွားဟနွားြွ က ုံ အကကံဟြားအြွ ြို့နှငဲ့်အတူ စ စဉ်ဟ ောင်ရွက်ခ ဲ့ြါသည်။  
 

လူထုံဟတွြို့ ံုံြွ တငွ် ြါဝင်တက်ဟရောက်သူမျောားမှ စ မံက န်ားသက်ဟရောက်မှုဧရ ယောအတွင်ားရှ  ဟပမယောမျောား 

ရယူရောဟရား  ုံင်ရောနည်ားလမ်ားမျောားနငှဲ့် ဟပမတနြ် ုံားသတ်မှုမျောား၊ စ မံက န်ားသက်ဟရောက်မှုနယ်ဟပမရှ  ရောဘော 

ြင်တနြ် ုံားသတ်မှတ်မှုနှုန်ားထောားမျောားနငှဲ့်  မူလြ ုံင်ရှင်က ုံ ဟလျော်ဟကကားဟြားရောတွင် ြွငဲ့်လင်ားပမငသ်ော၍ မျှတ 

မှုရှ ဟသောအဟလျော်အစောား စသည်ဲ့သ ရှ လ ုံသည်မျောားက ုံ ဟမားပမန်ားဟ ွားဟနွားခ ဲ့ကကသည်။   ုံလ ဟကျားရွောရှ  

ရွောသူ/ သောားမျောားမှ ယောဉ်လမ်ားဟကကောင်ားြ တ်  ုံို့မှု၊ ယောဉ်အနတာရောယ်ကင်ားရှင်ားမှု၊ တံတောားစ မံက န်ားဟကကောငဲ့် 

လမ်ားဧရ ယောတ ုံားချ ြို့ဟစန ုံင်သညဲ့်အတွက် ၎င်ားတ ုံို့ဟကျားရွောရှ  လူဟနအ မ်မျောား ြယ်ရှောားဟြားရမညဲ့်အဟပခအ 

ဟနမျောား  စသညဲ့်အချက်မျောားက ုံ စ ုံားရ မ်ြူြန်ဟနဟကကောင်ား တင်ပြဟ ွားဟနွားခ ဲ့သည်။ တံတောားဦားဟကျားရွော 

အဟနပြငဲ့် ဟဒသခံရွောသူ/သောားမျောားမှ လက်ရှ တံတောားအဟ ောင်ားက ုံ  က်လက်အသံုံားပြ န ုံင်ဟရားအတွက် 

လ ုံအြ်သညဲ့် ပြန်လည်ပြ ပြင်မှုမျောားဟ ောင်ရက်ွဟြားရန်၊နှငဲ့် တံတောားဟ ောင်ားသည် သမ ုံင်ားအစဉ်အလော 

အရ အဟရားြါသညဲ့် တံတောားပြစ်၍ ဟကောင်ားမွန်ခ ုံင်ခံဟစရန် ထ န်ားသ မ်ားဟ ောင်ရွက်ဟြားသငဲ့်ြါဟကကောင်ား 

တင်ပြဟ ွားဟနွားခ ဲ့သည်။ ခ ုံက်ြန်ဟကျားရွောအဟနပြငဲ့် ၎င်ားတ ုံို့၏သစ်ဟတောနယ်ဟပမမျောားအတက်ွ စ ုံားရ မ်ြူ 

ြန်လျှက်ရှ ပြ ား စ မံက န်ားမှ သစ်ဟတောနယ်ဟပမမျောားက ုံ ရယူအသံုံားပြ ရမည်  ုံြါက ကက  တင်၍ သဟဘောတူ 

ည မှုမျောားရယူရန်နငှဲ့် စ မံက န်ားြွံြို့ပြ  ားတ ုံားတက်မှုလုံြ်ငန်ားစဉ်အရ ဟကျားလက်လမ်ားမျောားြ ုံမ ုံဟကောင်ားမွန်ဟစ 

ဟရားနှငဲ့် ၎င်ားတ ုံို့ဟကျားရွောတွင် လျှြ်စစ်မ ားရရှ ဟရားတ ုံို့အတွက် ဟတောင်ား  ုံခ ဲ့သည်။  

တ ံိုကကက်ရက ်းေွျော ြ ှ ရမြ ယျော အရလ  ျော ်အစ ျော ်း၊ ရမြ ယျော တ န ်ြ ိို်းသတ ်ြ ှုနငှ  ်န ှုန ််းထျော ်းြ  ျော ်း၊ စ ီြ ံကိန ််းသ က် 

ရေျော က်ြ ှုန ယ်ရမြ ေှိ က န ်ေှိရသျော ရမြ ယျော ြ  ျော ်းကိို  က်လ က်အသံို ်းမပ ြု  ွင  ်ေေှိရေ်း၊ သိုသျော န ်ရမြ ရန ေျောန ှင  ် 

ဘျော သျော ရေ်းအရ ျော က်အဦ်းရမြ ရန ေျော ြ  ျော ်း ေယ ရေ်းအမင င ််းပ ွျော ်းြ ှုြ  ျော ်း၊ စ ီြ ံကိန ််းအတ ွက် ရမြ ယျော ေယ ေျော 

တ ွင ် ကကိြု တ င ်ည နိ ိှုင ််းရ ွ်းရန ွ်းမ င ််း၊န ှင  ် ရလ  ျောရ်ကက်းရင ွလွွဲရမပ ျော င ််းရပ ်းအပ ်ေျော တငွ ် ပ ွင  ်လင ််းမြ င ်သျော ြ ှုေှိ 

ရစ မ င ််း စ သည ်သိေှိလိိုသည်ြ  ျော ်းန ှင  ် စ ိို်းေိြ ်ပ  ပ န ်ြ ှုကိို တ င ်မပ ရ ွ်းရန ွ်း ွဲ ကကသည်။ ရက ်းေွျော(၄)ေွျော ြ ှ 

ပ  ဝ ငတ် က်ရေျော က်ရ ်ွးရန ွ်းသ ြ  ျော ်းသည် စ ီြ ံကိန ််းအရကျော င ်အထည ်ရြ ျော ်ရ ျော င ်ေွက်ေျော တငွ ် ရေသ ံေွျော 

သ /ေွျော သျော ်းြ  ျော ်းအတ ွက် အလိုပ ်အကိိုင ်အ ွင  ် အရေ်းေေှိရစ ရေ်းကိို အရလ ်းထျော ်း၍ ထည  ် သွင ််းစ ဉ််းစ ျော ်း 

ရပ ်းေန ် ရတ ျောင ််း ိို ွဲ ကကသည်။ လ ထိုရ တ ွြို့ ံိုရ ွ်းရန ွ်းပ ွွဲတ ွင ် တ င ်မပ ရ ွ်းရန ွ်း ွဲ ရသျော စ ိို်းေိြ ်ပ  ပ န ်ြ ှုြ  ျော ်း၊ 
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ရတ ျော င ််း ိို  က်ြ  ျော ်းန ှင  ်သိေှိလိိုသည်ြ  ျော ်းကိို တ ံတ ျော ်းဦ်းစ ီ်းဌျော နြ ှ ရန ော က်တစ ်ကကိြ ်တ ွ င ် က င််းပ မပ ြု လိုပ ် 

ြ ည ် လ ထိုရ တ ွြို့ ံိုရ ွ်းရန ွ်းပ ွွဲတ ွင ် ရမြ ေှင ််းရ ျော င ်ေွက်ရပ ်းေန ် လိိုအပ ်ပ  သည်။ 

ဒတုိယအက ိမ်တတ ွေ့ဆ တုဆ ွေးတ  ွေးပ ွဲတ င ်တခမယာသိမ်ွေးဆည်ွေးခြငွ်ေးဆိုငရ်ာ ိစ္စရပ်မ ာွေး ို အဓ ိ ထာွေး၍ 

တဆ ွေးတ  ွေးက သည။် တ ်တရာ ်လာသူအြ ိ ွေ့ မှ တဆာ ်လုပ်တရွေးလုပ်ငနွ်ေးမစ္တငမ်ီ  တလ ာ်တက ွေးတပွေး 

မှုဆိုငရ်ာ ိစ္ရပ်မ ာွေး ို ပထမဦွေးစ္ာွေးတပွေးအတနခြင့်် လုပ်တဆာငတ်ပွေးသင့််တက ာငွ်ေး ငှ့် ်တလ ာ်တက ွေးတပွေး 

မည့််အြ ိန ်ာလ ငှ့်ပ်တ်သ ်ပပီွေး စ္ိုွေးရိမ်မှုမ ာွေး ို တငခ်ပက သည်။ စ္ီမ  ိနွ်ေးအြ ွဲွေ့ မှ  တလ ာ်တက ွေးတင  

တပွေးတဆာငမ်ှုဆိုငရ်ာ ိစ္စရပ် ို ပထမဆ ုွေးလုပ်ငနွ်ေးအခြစ္်တဆာငရ်  ်ရန ် စ္ီစ္ဉ်ပပီွေးခြစ္တ်က ာငွ်ေး ငှ့် ်

ယြုလူထုတတ ွေ့ဆ ုတဆ ွေးတ  ွေးပ ွဲအပပီွေး တနာ ်ရ ်သတတ ပတ်အနည်ွေးငယ်အက ာတ င ် စ္တငတ်လ ာ်တက ွေး 

တင တပွေးခြငွ်ေး ုိ စ္တငတ်ဆာငရ်  ်သ ာွေးလိမ့််မည်ခြစ္်တက ာငွ်ေး ရှငွ်ေးလငွ်ေးတခပာက ာွေးသ ာွေးပါသည်။ 

တ ်တရာ ်လာသူအြ ိ ွေ့ မှလည်ွေး ၎ငွ်ေးတုိ ့်ပတ်ဝနွ်ေး  ငဧ်ရိယာတ င ် တခမလ တ်တခမရုိငွ်ေးမ ာွေး ရှာွေးပါွေးမှု 

တက ာင့် ်စ္ီမ  ိနွ်ေးမှ ရယူထာွေးတသာတခမယာတုိ ့်အတ  ် တခမယာအစ္ာွေးထိုွေး တပွေး ိငုသ်ည့်် ခြစ္ ်ိငုတ်ြ  ို 

တငခ်ပက သည်။ အစ္ည်ွေးအတ ွေးတ ်တရာ ်သူအမ ာွေးစ္ုသည ် တလ ာ်တက ွေးတင သတ်မှတ် ှုနွ်ေးထာွေး 

မ ာွေး ုိ တမွေးခမနွ်ေးက ရာတ င ် တလ ာ်တက ွေးတင  ှုနွ်ေးထာွေးသည ်  ိုငတ် ယ်ရန ်  ွူေးည ့်သိမ်တမ ွေ့ ပပီွေး ထိြို ် 

လ ယ်တသာ ိစ္တစ္်ြုခြစ္်သည့််အာွေးတလ ာ်စ္ ာ စ္ီမ  ိနွ်ေးအြ ွဲွေ့အတနခြင့် ်ရပ်ရ ာလူထု  ိုယ်စ္ာွေးလှယ်မ ာွေး 

 ငှ့်ပ် င့်လ်ငွ်ေးခမငသ်ာမှု ငှ့်တ်ရာွေးမ တမှုအတပေါ် အတခြြ ၍ တိုငပ်ငတ်ဆ ွေးတ  ွေးက ပပီွေးတနာ ် တလ ာ်တက ွေး 

တင  ှုနွ်ေးထာွေး ုိ ဆ ုွေးခြတက် မည်ခြစ္်သည်။ 

 

န စ ်နှာ မှုအတ  က် က လ ာက်  က်းက ပ်း ခင််းဆိိုင်ရာ  န ည််းလမ ််းမျာ ်း (GRM) 

စ မံက န်ားမှ နစ်နာမှုအတွက် ဟလျှော်ဟကကားဟြားပခင်ား  ုံင်ရော နည်ားလမ်ားအဟနပြငဲ့် တ ုံင်ကကောားလောသညဲ့် 

မဟကျနြ်မှုမျောားက ုံ မှတ်သောားထောားပခင်ားနှငဲ့်ဟပြရှင်ားပခင်ား၊ အြွ ြို့အစည်ားမျောားနှငဲ့် အလုံြ်အမောားမျောားအတွက် 

ဟကောင်ားမွန် ဟသော ဟပြရှင်ားချက်မျောား လုံြ်ဟ ောင်ဟြားပခင်ားတ ုံို့ပြစ်ြါသည်။ ြထမအ ငဲ့်အဟနပြငဲ့် GRM 

အတွက် တောဝန်ရှ ြုံေ္  လ်အောား ဟဒသ  ုံင်ရောစ မံက န်ားရံုံားမျောားမှ ဝန်ထမ်ားမျောားခနိ်ု့အြ်ထောားမည်ပြစ်ပြ ား 

ဒုံတ ယအ ငဲ့်အဟနပြငဲ့် DOB မှ ဝန်ထမ်ား (၂) ဦားခနိ်ု့အြ်သွောားမည်ပြစ်သည်။ ေျ  အောအမ်(GRM)မှ စ ုံားရ မ် 

ြူြန်မှုမျောားနှငဲ့် တ ုံင်ားကကောားမှုမျောားရရှ လျှင်ရရှ ပခင်ား စံုံစမ်ားစစ်ဟ ားမှုမျောား စတင်ပြ လုံြမ်ည်ပြစ်ပြ ား တ ုံင် 

ကကောားစောလက်ခံရရှ သညဲ့်ဟနို့မစှ၍ (၁၅) ရက်အတွင်ား ဟဒသခံမျောားနှငဲ့် ြူဟြါင်ားဟပြရှင်ားဟ ောင်ရွက်သွောား 

မည်ပြစ်သည်။ အလွယ်တကူဟပြရှင်ားဟ ောင်ရွက်န ုံင်ဟစရန် တ ုံင်ကကောားမှုမျောားနှငဲ့် အကကံပြ ချက်မျောားက ုံ 

မှတ်တမ်ားမျောားထောားရှ လျှက်  က်သွယ်ရမညဲ့် ြုံန်ားနံြါတ်မျောားနှငဲ့် ြူားဟြါင်ားဟ ောင်ရွက်မညဲ့ ် နည်ားလမ်ား 

မျောားက ုံလည်ား ချမှတ်ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။ ေျ  အောအမ် (GRM)၏ဟ ောင်ရွက်ချက်မျောားနှငဲ့် 

နည်ားလမ်ားမျောားက ုံ ကမ္ောဲ့ဘဏ်နှငဲ့် သက်  ုံင်ရောဌောနမျောားသ ုံို့ ဟြားြ ုံို့မညဲ့် စ မံက န်ားအစ ရင်ခံစောနှငဲ့် ဟစောငဲ့် 

ကကြ်ကကညဲ့်ရှုြို့သညဲ့ ်အစ ရင်ခံစောတ ုံို့တွင် ဟြော်ပြြါရှ ဟ ောင်ရွက်သွောားမည်ပြစ်သည်။  
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2.0 INTRODUCTION 

Kunlong bridge has been in service since 1965 connecting northern Shan State of Myanmar to 

China’s Yunnam Province. Between November 1971 and January 1972, Burmese Army and 

forces from Communist Party of Burma fiercely fought 42 days-long battle to capture Kunlong 

bridge on the Salween (Thanlwin) River. The communist party saw the major military set-back 

in the battle that led to continued defeat of communist forces during this armed conflict.  

Due to the old age, Kunlong suspension bridge has been encountering issues related to 

structural wears, durability, and stability in addition to not being able to match with the demand 

in the era of growing trade and transportation to and from China. All these conditions drive 

relevant authorities to explore other means to address these concerns.   

2.1 Presentation of the Project Proponent                                                                       

Myanmar and Chinese governments have signed economic and technical cooperation 

agreement and Memorandum of Understanding (MOU) for building a new Kunlong Bridge in 

Myanmar's northern Shan state with Chinese Government’s grant in 2018. The project would 

specially facilitate the transportation of Myanmar's agricultural and livestock products to 

China, thus boosting the rapid development of border trade between the two countries. The 

bridge construction will commence in 2019-2020 fiscal year and expected completion is 

projected in 2021-2022.  

Under the direct supervision by Director General of the Department of Bridge in the Ministry 

of Construction, a chief engineer will be assigned to administer and supervise the 

implementation of the bridge project management unit (PMU).  

The information of the sole project proponent is as follow: 

 Department of Bridge (DOB) 

 Office No. 11, Ministry of Construction 

 Nay Pyi Taw, Myanmar. 

            Name: Daw Mi Mi Tun 

 Phone: +95-696028125 and +959456663906 

 Email: bridgeresearchdepartment@gmail.com 

2.2 Presentation of the Environmental and Social Experts 

SEAM is a registered environmental and social consulting firm, working with clients to 

identify and address the environmental and social impacts in compliance with Myanmar 

regulations. 

SEAM is dedicated to provide services for socially and environmentally responsible private 

sector development in Myanmar. SEAM is committed to the integrity of the environmental and 

social assessment process and constant improvement in the quality of our impact assessment 

conducts. SEAM monitors changes to the regulatory framework. Throughout the project cycle 

it will maintain close contact with the clients and communities.  

mailto:bridgeresearchdepartment@gmail.com
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The environmental and social experts’ role is to develop ESIA, RAP, and EMMP, provide 

technical advice for developing ESMP for the project and to assist in the project’s 

implementation of the environmental and social management program in every possible way 

so that the project’s operational performance in terms of environmental and social aspects are 

fully in alignment with the requirements adopted by ECD and the implementing agency,  DOB.  

SEAM’s members are as follows: 

Table 1: SEAM Team members 

No 
SEAM Team 

members 
Background Assignment in the Project 

1 Mr. Josiah Bowles  
M. Sc (W. engineering); 

Senior field specialist 

Overseeing social and environmental 

studies, leading water quality and air 

quality monitoring, making inventory 

of loss, damages, and involuntary 

resettlements, developing RAP and 

ethnic minority management plan, 

drafting Scoping and TOR, formulating 

ESMP, and leading ESIA report 

drafting and proof-reading, and 

capacity building and training 

2 Dr. Aung Shein  
Dr. Engg (Mining); Mine 

specialist 

Overseeing soil and geology surveys, 

drafting scoping and TOR, drafting 

ESMP, drafting some parts of ESIA 

report and proof-reading, and capacity 

building training 

3 
Daw Kaythi Soe 

Myint 

Master of Public Health 

B. Sc (Hons) Zoology 

Leading socio-economic surveys, 

conducting public consultations, and 

developing social assessment reports 

4 U Min Zarni Aung  
B. Tech (Mining); Field 

specialist (air quality) 

Leading air quality surveys and 

environmental surveys, assisting 

development of scoping, screening, and 

TOR, assisting training materials 

development 

5 U Nay Soe Tun  
B. Sc (Geology); Field 

specialist (soil) 

Leading soil quality surveys and 

assisting biodiversity surveys, assisting 

development of scoping, screening, and 

TOR, assisting training materials 

development 
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No 
SEAM Team 

members 
Background Assignment in the Project 

6 
Daw Yin Yin 

Nwet 

M.Sc (Agri: Econ), 

B.Agr.Sc, A.G.T.I (EP) 

Social and Public 

Consultation Specialist 

Outline a strategy for the most efficient 

and meaningful consultation, organize 

the meeting, making assessment of 

social issues, developing the social 

assessment reports, and assisting 

development of scoping, screening, and 

TOR 

7 U Than Soe  B. Sc (Math) 
Conducting socio-economic surveys 

and assisting in public consultation, 

8 U Thet Paing Oo 
B.Sc. (Geology); GIS 

specialist 

Leading GIS surveys, assisting 

biodiversity and soil surveys, and 

helping training materials development 

9 Daw Su Su Mon  
B.E (Chemical); Water 

quality specialist 

Leading water quality surveys and 

environmental surveys, assisting 

training materials development 

10 U Min Min Oo 
B.A (Myanmar); Health and 

safety specialist 

Health and safety policies and 

inspections 

11 
Daw Shwe Sin 

Htun 

BE (Electronics), Diploma 

in Project Management 

(ICM) 

Water Quality Field Specialist, 

assisting socio-economic surveys, 

conducting public consultations, 

discussions with other stakeholders, 

and developing social assessment 

reports 

12 
Daw Aye Phyo 

Phyo Khine 
MBA 

Legal Analysis, Social Survey and 

assisting social assessment report 

13 
Daw Mya Pwint 

Phyu 
M. Sc (Botany) 

Overseeing biodiversity studies, 

drafting biodiversity report, drafting 

ESMP for biodiversity management, 

and assisting in drafting ESIA report 

14 U Ko Ko Maung AGTI Civil Civil Engineer  

15 
Daw Mya Pwint 

Phyu M. Sc (Botany) 
Overseeing biodiversity studies, 

drafting biodiversity report, drafting 
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No 
SEAM Team 

members 
Background Assignment in the Project 

ESMP for biodiversity management, 

and assisting in drafting ESIA report 

16 U Nay Myo Aung B.Sc (English), AGTI(EC) 
Assisting in Soil Surveying and in 

social economics assessment 

17 U Thant B.Sc(1st Year Botany) 
Assisting in air, noise monitoring and 

biodiversity assessment 

  

SEAM is located at No. (76) Myitzuthaka Street, Apine (4), Paukkone, Mingalardon,Yangon. 

SEAM contact information is as follow: 

Phone number: 09269410460 and 09795852122 

Email: seamgroup@myseam.com 

SEAM has been incorporated under the Myanmar Companies Act 1914 on May 2017 as a 

private company limited by shares and its company registration No. 10260923 that has been 

renewed every year. In compliance to the requirements from Environmental Conservation 

Department (ECD), SEAM has been carrying out EIA related programs with the permission 

from ECD with the Environmental Consultant registration certificates no.00045. 

  

mailto:seamgroup@myseam.com
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3.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 

3.1 National Environmental Policy of Myanmar 

To establish sound environment policies in the utilization of water, land, forests, 

mineral, marine resources and other natural resources in order to conserve the environment and 

prevent its degradation, the Government of the Union of Myanmar adopts the following policy: 

“The wealth of a nation is its people, its cultural heritage, its environment and its natural 

resources. The objective of Myanmar’s environment policy is aimed at achieving harmony and 

balance between these through the integration of environmental considerations into the 

development process to enhance the quality of life of all its citizens. Every nation has the 

sovereign right to utilize its natural resources in accordance with its environmental policies; 

but great care must be taken not to exceed its jurisdiction or infringe upon the interests of other 

nations. It is the responsibility of the State and every citizen to preserve its natural resources 

in the interest of present and future generations. Environmental protection should always be 

the primary objective in seeking development”. 

3.2 Policy and Legal Framework 

3.2.1 Environmental Conservation Law (2012) 

The Environmental Conservation Law (2012) is the main governing law and the 

principal objectives of this Law are: 

a) To emerge a healthy and clean environment and to enable to conserve natural and 

cultural heritage for the benefits of present and future generation; and 

b) To enable to manage and implement for decrease and loss of natural resources and 

for enabling the sustainable use beneficially. 

In Section 3 of the Environmental Conservation Law (2012), it stipulates the following 

duties and functions and powers regarding the environmental conservation: 

a) To specify categories and classes of hazardous wastes generated from the production 

and use of chemicals or other hazardous substances in carrying out industry, 

agricultural, mineral production, sanitation and other activities. 

b) To prescribe categories of hazardous substances that may affect significantly at 

present or in the long run on the environment. 

c) To promote and carry out the establishment of necessary factories and stations for 

the treatment of solid wastes, effluents and emissions which contain toxic and 

hazardous substances. 

d) To prescribe the terms and conditions relating effluent treatment in industrial estates 

and other necessary places and building and emissions of machines, vehicles and 

mechanisms. 

e) To lay down and carry out a system of EIA and SIA as to whether a project or activity 

to be undertaken by any Government department, organization, or person may cause 

a significant impact on the environment. 
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f) To manage to cause the polluter to compensate for environmental impact, cause to 

contribute fund by the organizations which obtain benefit from the natural 

environmental service system, cause to contribute a part of the benefit from the 

businesses which explore, trade and use the natural resources in environmental 

conservation works.   

The Environmental Conservation Law (2012), in Section 10 also states the following 

environmental quality standards: 

a) Suitable surface water quality standards in the usage in rivers, streams, canals, 

springs, marshes, lakes, reservoirs and other inland water sources of the public; 

b) Water quality standards for coastal and estuarine areas; 

c) Underground water quality standards; 

d) Atmospheric quality standards; 

e) Noise and vibration standards; 

f) Emissions standards 

g) Effluent standards; 

h) Solid waste standards; 

i) Other environmental quality standards stipulated by the Union Government. 

In Section 13 of the law states that the Ministry shall, under the guidance of the 

Committee, maintain a comprehensive monitoring system and implement by itself or in 

coordination with relevant Government Departments, and organizations in the following 

matters: 

a) The use of agro-chemicals which cause to impact on the environment significantly; 

b) Transport, storage, use, treatment and disposal of pollutants and hazardous 

substances in industries; 

c) Disposal of wastes which come out from exploration, production and treatment of 

minerals, industrial mineral raw materials and gems; 

d) Carrying waste disposal and sanitation works; 

e) Carrying out development and construction works; 

f) Carrying out other necessary matters relating to environmental pollution.  

3.2.2 Environmental Impact Assessment Procedure (2015) 

The EIA Procedures (2015) stipulates the detail procedures to be followed by any 

organization or person relating to EIA in conducting the EIA process. According to Section 23 

of EIA Procedure (2015), project proposal starts with the screening process and the ECD will 

determine the need for environmental assessment. The department will determine, considering 

the Articles 25 and 28, a solution to designate the project as one of the following project types: 

1)    An EIA type project, or 

2)    An IEE type project, or  

3)    A non IEE or EIA type project, and therefore any environmental assessment is not 

required to undertake. 
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3.2.3 Environmental Conservation Rules (2014) 

The basic principles of this Rule states that how the EIA (ESIA) or IEE report should 

be prepared and submitted by any organization or person relating to EIA and how they are 

reviewed and approved by the reviewer of the Government body. Rule 58 mainly deals with 

how the Ministry shall form the EIA Report Review Body with the experts from the relevant 

Government Departments, and organizations, whereas Rule 59 mandates on how the submitted 

EIA report be scrutinized by the assigned personnel of the Ministry. Rule 61 states on how the 

Ministry may approve and reply on the EIA report or IEE report or EMP report. 

3.2.4 National Environmental Policy (1994) 

• To bring harmony and balance between the need for development and the necessity to 

conserve the environment through the integration of environmental considerations into 

the development process to enhance the quality of the life of all its citizens. 

• It is the responsibility of the State and every citizen to preserve its natural resources in 

the interest of present and future generations. 

• Environmental protection should always be the primary objective in seeking 

development. 

 

3.2.5 Myanmar Constitution (2008) 

In Section 45 of Myanmar Constitution (2008), it states that the Union shall protect and 

conserve natural environment. In Section 390 (b) it also highlights that every citizen has the 

duty to assist the Union carrying out the environmental conservation. 

3.2.6 Conservation of Water Resources and Rivers Law (2006) 

The Conservation of Water Resources and Rivers Law was enacted to assure protection 

and conservation of the natural water systems, to promote sustainable utilization of the sources, 

to improve navigation, and finally to contribute for the development of the country. The 

Ministry is tasked with implementation of these requirements and overseeing the effective 

utilization of all water sources to prevent wasteful acts.  

3.2.7 Race and Religious Protection Laws (2015) 

Combination of four laws make up Race and Religious Protection Laws signed in effect 

in 2015.  The laws prohibit forced conversion from one faith to another and requires legal 

approval for interfaith marriages.  In addition, the laws make it punishable to exercise 

monogamy in the country and prohibit extramarital affairs.  The project will strictly abide these 

requirements.  

3.2.8 Law on Health and Safety in the Workplace (2014) 

The first law on safety and health in workplaces was drafted by the Ministry of Labour, 

Employment and Social Security and was promulgated in 2014. The law aims to prevent air 

and water pollution and seeks safety improvement at work sites, including fire prevention, use 

of personal protective equipment, and emergency preparedness for natural disasters. 
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3.2.9 Land Acquisition Act (1894) 

It stipulates that: 

a) the government holds rights to take over land provided that the compensation ‘at 

market value’ is made to the original land owners;  

b) no private ownership of land is permitted and that all land must be leased from the 

Union State. 

3.2.10 Land Acquisition Law 2019 

The new land acquisition law in August 2019, requires any state agency to disseminate 

adequate information to affected land owners and to carry out public consultations, to pay 

current land price regardless of the ownership documentation, to pay specific fees for the crops 

and long term plants, to provide assistance to the property owners for the relocation and 

restarting their business, and to pay for all the cost in the compensation process. Any permanent 

or temporary land acquisition has to conform with the new law for any state or government 

project. 

3.2.11 The Vacant, Fallow and Virgin Lands Management Law 2012 

The Vacant, Fallow and Virgin Lands Management Law (VFVLML 2012) governs the 

allocation and use of virgin land (i.e., land that has never been cultivated) and vacant or fallow 

land (which the law characterizes as for any reason “abandoned” by a tenant). The law 

establishes the Central Committee for the Management of Vacant, Fallow and Virgin Lands 

(CCVFV), which is responsible for granting and rescinding use rights for such lands. This also 

outlines the purposes for which the committee may grant use-rights; conditions that land users 

must observe to maintain their use rights; and restrictions relating to duration and size of 

holdings. The Central Committee is also empowered (Chapter VII, Section 19) to repossess the 

land from the legitimate owner, after payment of compensation calculated based on the current 

value to cover the actual investment cost, for infrastructure and other special projects in the 

interest of the State. 

3.2.12 The forest law (1992) 

Provisions to conserve water, soil, biological diversity and the environment; sustain 

forest produce yields; protect forest cover; establish forest and village firewood plantations; 

sustainably extract and transport forest products. 

3.2.13 The protection of wildlife, wild plant and Conservation of Natural Area Law 

(1994) 

Provisions on the protection of fauna and flora and their habitat (including living and 

non-living organisms, migratory and endangered species); the conservation of natural areas; 

guidelines for scientific research; and the establishment of zoological and botanical gardens. 
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3.3 Institutional Framework 

3.3.1 Myanmar National Building Code (2012) 

Myanmar National Building Code specifies safe and sound installation procedures and 

requirements for operations of electricity supply, overhead cable installation, and substation 

establishment. The project will meet Myanmar National Building Code for every part of its 

implementation plan. 

3.3.2 Bridge Law (2019) 

Bridge Law has been stipulated on June 3rd, 2019 to set the standards and requirements 

for building a big bridge over 180 ft long. The law requires construction, inspection, 

maintaining, operating, and decommissioning in line with the systems and standards imposed 

by the ministry. In addition, safety of users and public have to be ensured by regular inspection 

and maintenance robustly throughout the life of the bridge. In guidance with the law, Ministry 

of Construction is obliged to make sure that the design is sound, and the quality meets the 

standards. It is also required to set the lifespan of the bridge. The ministry has the sole authority 

to either approve or disapprove establishment of all pipelines, transmission lines, and 

communication lines over the bridge and in addition, the law provides the authority for 

accepting and rejecting of establishments such as towers, underground pipelines, underground 

cables, and sand mining operations nearby a bridge. The ministry will set the weight limits for 

the bridge and passage permits for the marine traffic passing under the bridge.    

3.3.3 Myanmar Engineering Council Law (2013) 

The law was stipulated in 2013 to uphold integrity, ethics, and capacity of Myanmar 

engineers. The law also intends to maintain sustainability of natural resources and human 

resources and to minimize environmental adverse effects by application of research and 

development.  Standards, requirements, safety, ethics, and directives would be set by the 

ministry for the peoples with engineering profession. The ministry allows the engineering 

council to take charge of licensing engineers and upholding engineering capacity to a highest 

quality.  

 

3.3.4 Prevention of Hazard from Chemicals and Related Substances Law (2013) 

This law was enacted in August 2013 for the safe use and disposal of hazardous 

chemicals. The law stipulates how potentially hazardous chemicals should be used, stored, 

handled, and disposed of. It also mandates the use of international standards for categorizing 

and labelling chemicals known as the Global Harmonize System of Classification and labelling 

of chemicals, which is widely used in the ASEAN countries. The main objectives of the law 

are: 

a) To protect from being damaged the natural environmental resources and being 

hazardous any living beings by chemical and related substance; 

b) To supervise systematically in performing the chemical and related substances business 

with permission for being safety; 

c) To perform the system of obtaining information and to perform widely educative and 

research for using the chemical and related substance systematically; 
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d) To perform the sustainable development for the occupational health, safety, and 

conservation. 

3.3.5 Minimum Wage Law, 2015 

Myanmar recently promulgated a statutory minimum wage law on August 28, 2015. 

On the 19th March 2013, the Myanmar Parliament approved the 2013 Minimum Wage Bill and 

a new law on minimum wages (Law No. 7, dated 22 March 2013) came into effect on 4 June 

2013. While a proposed general minimum wage has not been released yet, the minimum salary 

for workers in industrial zones was temporarily set at 56,700 kyat (about 65 USD) per month. 

In August 2015, National Minimum Wage Committee sets the minimum wage at 4,800 Kyat 

for an eight-hour workday. 

3.3.6 Labour Dispute Settlement Law (28 Mar. 2012) 

This Law was enacted in March 2012, for safeguarding the right of workers or having 

good relationship between employer and workers and making peaceful workplace or obtaining 

the rights fairly, rightfully and quickly by setting the dispute of employer and worker justly. 

3.3.7 The Social Security Law (2012) 

The Social Security Law was enacted in 2012 to support the development of the State’s 

economy by providing security in social life and health care for workers. Workers are provided 

security benefits in social life and medical care by the public with insurance voluntarily.  The 

right to receive continued medical treatment, family benefits, unemployment benefit, and the 

right to residency and ownership of housing after retirement are also provisioned in the law.  

 

3.3.8 The Prevention and Control of Communicable Diseases Law (1995) 

The law requires prevention by immunization to curve outbreaks of communicable 

diseases, inspection by health officers and notification to relevant authorities, and 

environmental sanitation to prevent communicable diseases. 

3.3.9 National Environmental Quality (Emission) Guidelines (NEQEG) 

To supplement implementation of EIA Procedure, NEQEG was stipulated in 2015. 

NEQEG provides clear standards to determine pollutions of all sorts from all developments.  

Air quality standard, noise level, and wastewater quality standard are provided in the NEQEG 

for every specific development. NEQEG describes that air quality standard for Bridge Project 

must meet “General Air Quality Standard”.    

a. Air Quality Standard 

MONREC maintains that a project is required to preserve pre-existing air quality of a site. 

In accordance with the stipulated Environmental Impact Assessment Procedure (December 

2015), National Environmental Quality (Emission) Guidelines (NEQEG)was adopted in late 

December 2015. Section 2.1.10 of the NEQEG does specify specific requirements for bridge 

project and therefore, the project is to follow general requirements as stated in the NEQEG.   
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  Table 2: NEQEG Standard 

Parameter Averaging period Guideline value in µg/m3 

Sulfur dioxide (SO2) 24-hour 20  

10 minutes 500  

Nitrogen dioxide (NO2) 1-year 40  

1-hour 200  

Particulate Matter 

PM10 

1-year 20  

24-hour 50  

Particulate Matter 

PM2.5 

1-year 10  

24-hour 25  

Ozone 8-hourly daily  

maximum 

100  

Source: National Environmental Quality (Emission) Guidelines, 2015. 

b. Wastewater Effluent Standards 

Section 2.1 of the NEQEG acknowledges that bridge project doesn’t generate 

wastewater effluent but still describes the specific requirements for bridge project and 

therefore, the project must follow the requirements stated in the NEQEG. Bridge Project 

specific wastewater effluent levels from the National Environmental Quality (Emission) 

Guidelines (29thDecember 2015) are illustrated in the following table. 

Table 3: General Wastewater Effluent Quality Standards  

Parameter Unit Maximum Concentration 

Biological oxygen demand mg/l 30 

Chemical oxygen demand mg/l 125 

Oil and grease mg/l 10 

pH S.U.a 6.9 

Total coliform bacteria 100 ml 400 

Total nitrogen mg/l 10 

Total phosphorus mg/l 2 

Total suspended solids mg/l 50 

a Standard unit 
 Source: National Environmental Quality (Emission) Guidelines, December 2015. 
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c. Noise Quality Standard 

Noise quality has to meet the guidelines value to be in compliance with MONREC’s 

NEQEG requirements. Section 2.1.10 of the NEQEG does not specify specific requirements 

for bridge project and therefore, the project is to follow general requirements as stated in the 

NEQEG. General guidelines’ value for noise levels are shown in the following table. 

  Table 4: National Environmental Quality (Emission) Guidelines Noise Level 

Receptor 

One Hour, LAeq (dBA)a 

Daytime 

07:00-22:00 

Night-time 

22:00 – 07:00 

Residential/ Institutional/ Educational 55 45 

Industrial/ Commercial 70 70 

a   Equivalent continuous sound level in decibels  

Source: National Environmental Quality (Emission) Guidelines, 2015 
  

d. Odor Requirement 

NEQEG requires projects to control odor level not to cause disturbance to the 

population nearby. However, as the project has no association with odor and therefore, it will 

not be applicable for the project.   

3.4 Project’s Environmental and Social Standards 

3.4.1 DOB’s Environmental Policies and Standards 

DOB makes commitments not only to avoid adverse environmental impacts and 

negative social effects from its operations but also to scale up efforts to promote environmental 

conservation and social developments of the communities, in which DOB provides services. 

The department always takes a step further from just setting good ambitions and executes 

concrete actions to reach these goals. Keeping the core values in mind, the department 

considers sustainability in all its operations, starting from selecting of raw materials, which 

promise minimal environmental footprints, and making the implementation that do not 

contribute major adverse impacts to the environment and the communities. The department 

seeks to enhance improvements to the environment and social development from its production 

process.   

The department’s operation will always treat air contamination emissions, suppress 

noise, vibration, offensive odour, clean up wastewater and dispose properly, manage various 

wastes, create safe and fair working conditions in the operating environment, and apply all 

necessary emergency response procedures to counter mishaps. Despite having no immediate 

pollution to air quality and water quality, the department is determined to act in a manner to 

reduce to very minimum possible extent.      
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Most importantly, the department plans to set as an example for its core environmental 

values and good practices to its workforce and communities through training and promotion 

programs to foster sustainable environmental improvements for other line ministries.  

3.4.2 Social Policies and Standards 

The department’s social policies go hand in hand with Myanmar’s existing laws and 

regulations. Myanmar’s minimum wage law and prohibition of child labour will be respected 

in the implementation and any of the operations. Appropriate wages and opportunities will be 

offered commensurate to the technical qualifications. The department abides non-

discrimination policy in its operations and promotes equal opportunity for both sexes. The 

department is an equal opportunity employer. With strong endorsement to promote gender 

equality, the department will never condone discrimination based on gender. Opportunities will 

be equally available for women and in addition, some preference will be offered to woman 

candidates for some positions in the implementation programs.   

Overtime fees as defined by the government of Myanmar will be provided for any 

overtime work. Personal Protective Equipment (PPE) will be provided adequately and all 

employees will be obliged to wear PPE at work without exception. The department is 

committed to provide safe and sound working environment for all employees and all work-

related health and safety regulations will be strictly enforced. In addition, regular health and 

safety training will be offered annually to keep the employees informed. The department has 

set up a system to address grievances and a committee involving representatives from the 

management and workers will redress every case of grievance.  

 

3.4.3 Fire Safety 

The department has put in place all fire safety procedures, measures, and equipment. It 

has been working closely together with fire department to get compliance certificate. Fire 

extinguishers, emergency exits, emergency lights and alarms, fire escape plans, and safe 

assembly point are established in the project implementation unit and its operations. 

Emergency drills are planned incorporating rapid relocation of employees from danger zones, 

head counts process for not leaving anyone behind, and rapid response and intervention 

together with the nearby fire department to extinguish the fire. In addition, local fire department 

will make regular inspection and certify the department’s fire safety plan. Fire extinguishers 

will be annually inspected, and certification renewal process will be activated annually. 

Moreover, fire safety training will be offered regularly to all staff. Everyone in the project will 

be informed of the assembly point and will have to take part in the fire drills.  

3.4.4 International Standards and Guidelines  

IFC and World Bank Standards Applied  

The project will not only meet the requirements from Myanmar National EIA 

requirements but also will conform to the requirements from IFC and the World Bank 

especially for environmental and social assessment and resettlement action plan for land 

acquisition when the need arises. 
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The project’s environmental policy makes commitments to meet IFC’s PS1 

“Assessment and Management of Environmental and Social Risks and Impacts” and the World 

Bank’s OP 4.01 “Environmental Assessment”. IFC’s PS 2 “Labour and Working Conditions”, 

PS 3 “Resources Efficiency and Pollution Prevention”, and PS 4 “Community Health, Safety, 

and Security” are also complied. By doing so, the project has conducted environmental and 

social assessments including prior informed consultations were conducted ahead of the 

construction process. Environmental and Social Management Plan (ESMP) based on the 

findings from these assessments and public consultations were developed as operation 

guidelines. The project is determined to be in conformity with the guidelines from the ESMP.  

In addition to the environmental policies, the project rigorously follows IFC’s PS 5 

“Land Acquisition and Involuntary Resettlement” and the World Bank’s OP 4.12 “Involuntary 

Resettlement”.  The project has made sure that land acquisition will be made in proper 

transition for its project and that no involuntary resettlement was involved. Moreover, the issue 

will be explained to the general public early in advance and solutions together with all 

stakeholders’ active participation will be sought for all land acquisitions when the need arises. 
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4.0 PROJECT DESCRIPTION AND ALTERNATIVES 

4.1 Project Background 

Since early 2018, China has pledged to support a new Kunglon bridge that is about 323 

meters in length with 3.9 Km linking road to boost the trade and transportation between 

northern Shan State, China’s Yunnam Province, and the central areas of Myanmar. Under an 

economic and technical cooperation agreement, China pledges roughly US$ 148 million for 

socioeconomic development projects. Amid Chinese proposed 30 Projects including building 

of three border economic cooperation zones in Shan and Kachin States, only 9 so far sealed 

approvals from Myanmar. The new Kunglon bridge will be built with the Chinese grant and it 

is expected to be 90 million Yuan or nearly 13 million US$.  

The new bridge plans to foster trade, economic cooperation, and transportation between 

Myanmar’s northern Shan State and Yunnam Province of China. Kunlong bridge links 

Chinshwehaw – Kunlong – Theinni road and ultimately an important feature to reach to Lashio. 

The old and worn out Kunglon bridge, which has two lanes and 40-ton load capacity in its 

original state, has served since 1965. With the demand more lanes for higher number of traffic 

in the improving trade and more stable load bearing, the new bridge becomes necessity for the 

Department of Bridge. Department of Bridge (DOB) will administer the new Kunlong Bridge 

Project.  

The new Kunlong Bridge will be situated on the Salween River at 49/1 Mile, 3 KM 

upstream of the existing bridge in Kunlong. The project will involve building of 323-meter-

long with 12 m span bridge and nearly 4Km long with 8.5 m span approach road. The length 

of main bridge will be 260 meters. The new bridge will support 2 lanes on each direction. The 

new bridge project will consist of a river crossing bridge, approach roads, drainage and 

retaining wall structures for soil stabilization applications, traffic control systems, and safety 

features. Balanced Cantilever type box girder bridge will be installed. The design of new 

Kunlong bridge was shown in Figure 1, Figure 2 and Figure 3 shows the overview map and 

site layout map for the construction of new Kunlong bridge. 

Department of Bridge plans to start the construction of the new bridge in 2019-2020 

fiscal year and the construction period will take approximately 24 months. The Projected 

budget for the bridge is estimated nearly US$ 13 million. The estimated completion of the 

bridge is in 2021-2022 fiscal year. Number of job opportunities created for the local 

communities will be huge but exact computation is still in development. Due to the 

consequence of Coronavirus outbreak and compounded result in delays of the program in 

selecting contractor, the project’s detail schedule for the construction and the approach road 

could not be confirmed. However, the DOB will update the information to ECD as soon as it 

becomes available.  
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Figure 1:The design of the new bridge 



 

51 

 

  

Figure 2: Overview map of New Kunglon Bridge Project 
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Figure 3: Site Layout map 
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4.2 Project Implementing Department and Project Management Unit (PMU) 

The new Kunglon bridge construction will be implementing under the direct 

supervision by Director General of the Department of Bridge in the Ministry of Construction. 

And a chief engineer will be assigned to administer and supervise the implementation of the 

bridge project management unit (PMU). The organization chart of the project implementing 

department and its project management unit will be seen in the following figures. 

 

 

Figure 4: Organization Chat of Project Management Unit (PMU) 
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Figure 5: Organization Chat of Department of Bridge (DOB) 
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In order to facilitate the activities in the implementation of the bridge construction and 

to be the well and great quality bridge, the experts and skill labor will be utilized from 

Department of Bridge as well as from China in which the local experts has been mentioned in 

the project management unit. The detail information of the experts from the contractor of China 

side were not currently available due to the closure as an immediate outcome of Coronavirus 

disease (COVID-19) outbreak. The location of land acquisitions in the project affected area 

could be seen in the following figure. The compensation lists for the land acquisitions in the 

project affected areas were shown in Annex 11.13 and the recorded photos for giving 

compensation to the affected persons were also attached with it. 

 

Figure 6:Location Map for the hired land in Kunlong new bridge site plan and access road 

working area 

 

Figure 7: Location Map for land acquisitions of Kunlong new bridge site and access road 
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4.3 Construction Process of Kunglon Bridge 

One of the most popular bridge construction methods, Balanced cantilever type, box 

girder bridge will be built in sequence. After setting the alignment and clearing the site, 

approach roads will be installed. At the same time, deep foundations at the locations of supports 

will be established by laying piles till to the consistent ground.  

Construction of supports simultaneously on both sides of the shores will be erected 

afterward. To form a cantilever structure using staged cast-in-situ construction without 

temporary support, a structure will be built outward from the fixed support and the two 

opposing cantilever structures erected in the same step is known as balanced cantilever. 

Segments are progressively cast on site in their relevant positions of the bridge. Elements of 

metal I-Beams will be assembled together to form the structure of the deck and a crane will 

constitute the beam elements by placing and welding on site. The connectors on the beams 

allow the steel structure to be bonded to concrete slab of the latter. After the beams are installed 

and connected on the designated supports, reinforcement and formwork are set up before 

pouring concrete to form a slab of a certain thickness.  

In the final stage of the implementation, after several months, asphalt or a very 

specialized type of bitumen, whose characteristics allow to withstand deck expansions, will be 

laid on the road. Hence, even with some deformations of the structure, the bitumen will not 

crack and remains of quality to accommodate the road traffic. In the end, connections with 

approach roads, safety features, and traffic control programs will be put in place to meet the 

requirements.  

4.4 Manpower requirements During Construction 

During construction phase, the project will employ the labor especially from local 

peoples at the highest level of workforce for two years to complete the Bridge Project. Local 

workers shall be used to the maximum extent possible, even though external skilled workers 

will not be deniable for the capacity requirements. The contractor shall provide workers 

protective gears (PPE), e.g. masks, helmets, gloves, and safety shoes at no cost and the 

contractor shall also provide adequate information about importance of protective equipment 

and application training. All staff and workers shall attend training to aware of occupational 

health and safety risks and to comprehend potential cause serious injuries for workers in 

construction work.   

 

4.5 Construction machineries 

Following equipment will be employed approximately in the construction of the bridge.  
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Table 5:  Approximate Equipment to be employed in the bridge construction 

Equipment to be employed Approximate number of units 

Batching plant 1 

Excavator 2 

Roller 2 

Loader 3 

Water bowser 1 

Crane 1 

Grader 1 

Tipper or Truck 12 

Raw materials such as cement and reinforced bars will be imported from China and 

other construction composite materials such as sand and gravel will be obtained locally. 

The project anticipates seeing waste generation containing scrap metal parts, packaging 

materials, concrete debris from various construction works, spoils from earth works, municipal 

wastes from the project crews including workers, and scrap paper wastes from office related 

works. Wastewater generation from the project crews could be projected in the implementation 

works.    

 

4.6 Alternatives 

The Project Management Unit (PMU) has considered several aspects in alternatives. 

Among the options, the currently selected plan stood out as the best options in conformity to 

the project’s technical, financial, environmental, and social requirements. 

Firstly, alternatives for the location was taken into consideration in the decision-making 

process. The option to place near the existing bridge appeared to be attractive but at the same 

time, environmental concerns from compounded sedimentary deposition together with the 

existing bridge, social issues involving land acquisitions from already crowded tight land area, 

and ongoing worry with traffic congestion would be counterintuitive to sway the weight of 

decision.  

The location near the river bend posed as a shorter route opportunity. On the other hand, 

this location also brought up the identical environmental issue from sedimentary deposition 

with the slow flow at the river bend. Therefore, the current location posed as the best fit for all 

requirements including environmental and social aspects.  
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In the bridge design, consideration for effects in the river water flow and for increase 

in sediment deposition were thought out and proper foundation design that would least impact 

the flow rate and sediment deposit were selected. For that, the number of supports and their 

designs were carefully selected to minimize the level of impacts.  In selection of materials, the 

decision was made to favor local products without compromising the integrity of the bridge’s 

required strength.       
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5.0 DESCRIPTION OF THE SURROUNDING ENVIRONMENT  

The whole project area in Kunlong lies on the narrow stretch of Thanlwin River valley 

between two mountain ranges in the North and the South. Hilly terrain dominates the whole 

area. Thanlwin River flows from west to east in this particular area. While remnant of natural 

forest could be observed on hill tips with difficult access, the majority of the tree coverage in 

the area consists of secondary forests and ever-expanding rubber plantations. Southern side of 

the river could be seen with more forest coverage while the populated areas in the northern part 

see only scarce forests. The whole project area is surrounded by rubber plantations.  

Chinshwehaw, a border town near China’s Yunan Province is located in the northeast 

of Kunglon. Theinni, the junction city to go to Muse and Chinshwehaw is located in the west 

and Lashio town is located in the southwest of Kunlong. Kunlong town thrives with cross-

border trade, other economic activities, and cash crops.    

5.1 Setting the Study Limits 

In order to identify the environmental, social, cultural, and visual impacts of the bridge 

construction, area of influence along 4.26 Km project area that includes the approach road is 

analyzed with regards to the project related activities, survey findings, and information from 

stakeholder consultations. While building of the bridge is primarily the main theme of the 

project, ancillary facilities such as approach road are also included in the studies of 

environmental and social assessments.  

While the environmental related impacts are limited to an area of 500 meters wide for 

the bridge construction and access road, the direct and indirect anticipated social, cultural and 

visual impacts will be set within 1.5 Km radius due to land acquisition and access road 

construction. All environmental studies including air quality, water, soil, and biodiversity 

surveys covered the stretch of the planned approach road. Social studies also involved the 

communities and peoples from the area of the approach road. The maps for environmental and 

social surveys will show the area coverage inclusive of the area to cover the approach road. 

(See Figure. 8, 9 and 10) Therefore, regarding with the nature of the construction process and 

project design, the project’s area of influence (AOI) is determined to be within 1.5 km radius 

of the project which would be sufficient to cover in general for the project of this type while 

the area of influence(AOI) for the approach road is determined to be within 500 m radius of 

the approach road.  

The environmental and social information of the EIA study include air, noise, water 

and soil quality assessment, biodiversity and socio-economic information were also collected 

from both primary and reliable secondary sources. The existing topography, rainfall, 

temperature, ecological resources, and land use were recorded from the secondary sources. 

5.2 Methodology and Objectives  

The environmental study for the proposed project baseline information and its 

surrounding environment is comprised of physio-chemical, biological, socio-economic and 

cultural components. The major objectives of the baseline data gathering are to understand the 

relationship and interaction between the different components and to document the existing 
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environmental conditions of the proposed project area so as to analyze, compare, and monitor 

the changing condition along the project life cycle and to estimate the potential environmental 

impacts.  

The primary surveys data gathering including on site measurements and socio-

economic conditions were conducted in monsoon seasons for physio-chemical and biological 

components. The climate, topography, some geomorphological conditions, protected area, 

hazardous condition and township level demographic information of the project area were 

gathered from various sources especially https://www.worldweatheronline.com and 

http://themimu.info/township-profiles. The existing soil chemical composition, surface and 

ground water quality, ambient air and noise levels monitoring, and nature of habitat for 

ecological flora and fauna were identified as the primary baseline conditions of the project. The 

socio-economic and cultural condition of the project affected communities were gathered with 

structured interview questionnaire during the key information surveys from randomly selected 

households. The data gathering methodologies for each component are described detail in the 

subsequent sections of this chapter.   
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Figure 8: Affected Area (1.5 km) of Project Site (for New Kunlon Bridge) 
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Figure 9:Affected Area (500m) of Project Site for the approach road 
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Figure 10: Affected area of project site (for both Approach road and New Kunlon Bridge) 
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5.3 Physical Components  

5.3.1 Climate condition   

Tropical wet and dry climate is the classic climate of the region. The climate is generally 

wet year-round with slight minor variations. The mean annual temperature of Kunlong 

Township ranges between 15-degree C and 31-degree C, whilst the coldest period of the year 

tends to be between December and February, and the warmest period of the year is between 

March and May.  

The average annual temperature is 28.25 °C and the average annual rainfall is 6.03 mm. 

The driest month, March receives 0.01 mm of rainfall. The highest amount of precipitation 

occurs in August, with an average of 22.24 mm. The warmest month of the year is April with 

an average temperature of 31 °C. The lowest average temperatures in the year occur in February 

with around 5°C. The difference in precipitation between the driest month and the wettest 

month is 22.24 mm. The variation in temperatures throughout the year is 18 °C. The monthly 

average weather condition of the township in 2019 was shown in the following table. 

Table 6:  Monthly Average Weather Condition of Kunlong Township (2019) 
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Temperature 

(°C) 
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Temperature 
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25 31 31 31 30 29 29 29 30 30 28 16 

Precipitation / 

Rainfall (mm) 

- - 0.01 6.18 2.96 11.98 14.95 22.24 5.71 4.62 3.74 0.36 

Days 

(Rainfall) 

- - 2 12 9 21 21 27 14 8 4 3 

http://themimu.info/township-profiles?field_doc_tx_state_regions_tid=62 

 

5.3.2 Topographic condition  

The area exists in a mountainous region with a few terrains leading to noticeable 

gradient toward the west. Elevation of the terrain on the mountain so called “Main Ma Hla” 

rises from east to west. Moreover, Kunlong township is above sea level of 1413 feet and the 

highest mountain in township is “Tar Shwe Htan” mountain that is above 7171 feet. River and 

streams are relatively low within the area however, the prominent river and creeks are so called 

“Than Lwin” River, “Nant Tain” Creek and “Nant” Creek.  “ThanLwin” River is about 29.5 

http://themimu.info/township-profiles?field_doc_tx_state_regions_tid=62
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miles long that is flowing from north to south and it drains a narrow and rocky watershed along 

the river. Nant Tain” Creek is about 14.2 miles long that flows from east to west while “Nan 

Linn” creek is about 34.5 miles long that flows from west to east. The project site is surrounding 

by the mountainous areas and it covers mostly forest areas, agricultural surroundings, public 

and private plantations especially rubber.   

 

5.3.3 Environmental Conservation area   

There is no protected area in the surrounding areas of the project area. In terms of 

environmental conservation, total forest areas (8026 acres) are conserved including reserved 

forest area and non-reserved forest area. Moreover, public owned forest area (42 acres) and 

mixed crops cultivation with forest area (30 acres) are done by the government together with 

the private sector in the fiscal year of 2017-2018.Moreover, the government did the plantation 

for Teak, Pyin Ka Toe, Yae Tin Win, and Maezalae together with the local people totaling to 

25000 plants. There is found wildlife such as deer, ibex or serow, reindeer, wolf and many 

kinds of monkey in the Kunlong township area.   

 

5.4 Air Quality, Noise and Vibration monitoring survey 

In the absence of background air quality data, air quality monitoring was conducted twice 

separately, once in wet season (September 2019) and another in dry season (December 2019). 

To obtain representative air quality of the whole area, four sampling sites were selected, near 

the project site, near around Ton Kyat Village, and upwind and downwind sites of project’s 

locations.  In compliance to MONREC’s directives, two air quality surveys in different seasons 

were conducted for the project. Under the supervision of an experienced air quality specialist, 

the site-specific air quality measurements were conducted using standard ambient air quality 

monitoring instruments. 

The sampling time for each pollutant were set at:  24 hours for PM10, PM2.5, 24 hours for 

NO2, 24 hours for SO2, 24 hours for Ozone and 24 hours for VOC. 

The measurement data were then processed to obtain relevant averaging data of each air 

pollutant in comparison with the respective values from NEQEG and WHO guidelines. Noise 

measurements were also carried out in the vicinity of air quality sampling stations.  Existing 

noise levels were recorded. The following instruments in Table 7 were employed for the 

ambient air quality and noise level surveys. 
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Table 7:  Air Quality Monitoring Equipment  

Study Parameter  Equipment Survey frequency 

Air Quality -PM 10, PM 2.5, 

So2, NO2, CO, 

VOC, Ozone 

 

- GRI-IAT Air 

Monitoring Station 

- Nephelometer/ 

HPC600 (A) 

- 4 stations 

- 24 hours monitoring per 

station 

Air Quality -SO2, NO2, CO -  4 in 1 Gas detector - 4 stations 

- 24 hours monitoring per   

station 

Noise level - 24-hour noise level 

- Degree of exposure 

- Empirical data / 

-CEM(DT-8852) 

Sound level meter 

- 4 stations 

- 24 consecutive hours 

collection 

 

World Bank Group Air Quality Guidelines and Noise Level Guidelines 

The World Bank Group has developed a range of environmental, health and safety 

(EHS) guidelines. Part of these guidelines include specific standards for ambient air quality 

and noise. The World Bank Group adopts the ambient air quality guidelines from the World 

Health Organization (WHO). The following table provide the standards. According to the 

World Bank Group EHS Guidelines, noise impacts should not exceed the levels presented in 

the following tables. 

Table 8:  WHO Air Quality Guidelines 

Parameter Averaging Period Guideline Value (ug/m3) 

Particulate Matter PM10 1 year 20 

 24 hours 50 

Particulate Matter PM2.5 1 year 10 

 24 hours 50 

Sulfur Dioxide (SO2) 24 hours 20 

 10 minutes 500 

Nitrogen Dioxide (NO2) 1 year 40 

 1 hour 200 

Source: WHO Air Quality Guidelines 
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Table 9:  World Bank Group Noise Level Guidelines 

Air Quality Standard 

MONREC maintains that every project is required to preserve pre-existing air quality 

of a site. In accordance with the stipulated Environmental Impact Assessment Procedure 

(December 2015), National Environmental Quality (Emission) Guidelines (NEQEG) was 

adopted in late December 2015. The project is committed to comply with general requirements 

stated in the NEQEG.   

Table 10:  General National Environmental Quality (Emission) Guidelines 

Parameter Averaging period 
Guideline value in 

µg/m3 

Sulfur dioxide (SO2) 

24-hour 20  

10 minutes 500  

Nitrogen dioxide (NO2) 

1-year 40  

1-hour 200  

Particulate Matter 

PM10 

1-year 20  

24-hour 50  

Particulate Matter 

PM2.5 

1-year 10  

24-hour 25 

Ozone 8-hourly daily maximum 100  

Source: National Environmental Quality (Emission) Guidelines, 2015. 

 

Noise Quality Standard 

Noise quality assessment has to meet the guidelines’ value to be in compliance with 

MONREC’s NEQEG requirements. The project is to follow general requirements as stated in 

the NEQEG. General guidelines’ value for noise levels are shown in Table 10. 

Receptor Daytime (07:00-22:00) Night-time (22:00-07:00) 

Residential, institution, 

educational 

55 45 

Industrial, commercial 70 70 

Source: National Environmental Quality (Emission) Guidelines (NEQEG)  
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Table 11: National (Myanmar) Environmental Quality (Emission) Guidelines Noise Level 

Receptor 

One Hour, LAeq (dBA) 

Daytime 

07:00-22:00 

Night-time 

22:00 – 07:00 

Residential/ Institutional/ Educational 55 45 

Industrial/ Commercial 70 70 

Source: National Environmental Quality (Emission) Guidelines, 2015 

 

Monitoring Locations 

The ambient air quality assessments were conducted in the following four locations 

covering the whole project area. The first location was at the south part of project site (KLA1), 

the second place was located at north part of the project site (KLA2) and the third place was 

located at near the quarry mine (KLA3). The fourth site was the near the Ton Kyat village 

(KLA4). The assessment sites and the geographic coordinate points are presented in the 

following table and location map of the project.  

Table 12:  Geographic coordinate locations of Air monitoring points 

Sampling point GPS Coordinates 

KLA 1 23°24'02.02"N 98°36'46.43"E 

KLA 2 23°24'12.96"N 98°36'49.05"E 

KLA 3 23°24'20.66"N 98°37'01.70"E 

KLA 4 23°24'41.37"N 98°37'56.63"E 

Source: Based on the survey in September, 2019 and December 2019 
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Figure 11: Air and Noise Monitoring Locations Map 
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Survey Activities 

The ambient air monitoring was conducted twice specifically once in September 2019 

during the wet season and once in December 2019, the dry season. The following table 

described the air quality sampling plan. 

Table 13:  Air Quality Monitoring Plan 

Sampling 

Site & 

Parameter 

 

Wet Season 

 

Dry Season 

KLA1 KLA2 KLA3 KLA4 KLA1 KLA2 KLA3 KLA4 

PM10 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

PM2.5 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

NO2 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

SO2 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

VOC 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

Ozone 27 to28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

Source: Based on baseline survey in 2019 

 

Meteorological Data 

The meteorological data for the sampling periods including air temperature, relative 

humidity, sea level atmospheric pressure, wind speed and rainfall were obtained from the 

World Weather Online website https://www.worldweatheronline.com. A summary of the 

meteorological conditions is reported in the table below. 
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Table 14:  Weather Conditions during the Air Quality Sampling Periods 

2019 

Temperature 

(average) 

(ºC) 

Relative 

Humidity 

(%) 

Sea Level 

Pressure 

(mb) 

Wind 

Speed 

(km/h) 

Rainfall 

(mm) 

Wet Season 

September 26 24 90 1015 7 6.30 

September 27 25 88 1015 4.5 19.60 

September 28 24 84 1014 4 5.80 

September 29 25 83 1014 4 6.50 

Dry Season 

December 8 22 66.75 1016 3.5 0 

December 9 22.5 72 1016 3.5 0 

December 10 22 73.37 1013 3.25 0 
Source: https://www.worldweatheronline.com 

 

Air Quality Analysis Results 

The results of the air quality examination were tabulated in the following table.   

Table 15:  Air Quality Monitoring Results  

 

Site 

PM10 

(µg/m3) 

PM2.5 

(µg/m3) 

SO2 

(µg/m3) 

NO2 

(µg/m3) 

CO 

(ppm) 

VOC 

(ppm) 

Ozone 

(µg/m3) 

24-hour 

Average 

24-hour 

Average 

24-hour 

Average 

1 hour 

Maximum 

24-hour 

Average 

 (8-hour) 

Wet Season     

KLA 1 32 13 12.27 17.64 0.224 0.14 13.11 

KLA 2 12 8 3.145 7.146 0.124 0.14 13.09 

KLA 3 51 35 7.861 5.644 0.475 0.092 13.10 

KLA 4 26 17 8.624 7.248 0.494 0.15 13.12 

Dry Season     

KLA 1 34 21 11.14 15.24 0.211 0.13 13.01 

KLA 2 17 13 6.438 10.84 0.115 0.14 13.23 

KLA 3 53 23 8.624 6.328 0.400 0.16 13.21 

KLA 4 45 22 10.21 10.43 0.451 0.14 13.15 

WHO Standard    

Interim1 150 75 125 -    

Interim2 100 50 50 -    

Interim3 75 37.5 - -    

Guideline 50 25 20 200 9 - 100 

NEQEG Standard    

Standard 50 25 20 200 - - 100 

Source: Based on survey data during September and December 2019 

about:blank
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Particulates Matters (PM10 and PM2.5) - The monitoring results in Table 15 show that 

concentrations for PM10 and PM2.5 daily average values were lower than the 24 hours WHO 

guidelines and NEQEG Standard in both seasons except KLA 3. At KLA 3, located near the 

quarry mine, the daily average concentration of PM10 and PM2.5 were higher than the 24 hours 

WHO guidelines and NEQEG Standard in both seasons. The potential sources of the 

exceedance would be emission of particles from quarry operation and dust emission from 

unpaved road. 

Sulphur Dioxide (SO2) - For SO2 concentrations were lower than the 24 hours WHO 

guidelines and NEQEG Standard (20 µg/m3) for all air quality baseline monitoring stations in 

both seasons. 

Nitrogen Dioxide (NO2) - For NO2, the hourly maximum concentration was found to be 

lower than the WHO hourly standard (200 µg/m3) for all monitoring locations in both seasons. 

Carbon monoxide (CO) - The monitoring results show that concentrations for CO are low 

the WHO AAQG 24-hour mean target levels at all monitoring stations in both seasons. 

Noise Quality Baseline survey 

Noise level examinations were coincided with air quality monitoring studies. Noise 

level assessments were carried out at the vicinity of air quality examinations.  Existing noise 

levels were recorded.  A CEM (DT-8852) sound level meter was employed for 24 consecutive 

hours each at the monitoring locations. The locations were randomly selected to be 

representative noise monitoring in and around the project site. The degree of effects from the 

noise level and duration of noise exposure were analyzed using the empirical data obtained 

from the monitoring. At each location, the result from daytime and night-time were calculated 

by averaging hourly sound pressure levels measured between 07:00 and 22:00 hours (daytime) 

and between 22:00 to 07:00 hours (nighttime), respectively. 

Noise levels were recorded using an industrial noise level meter at about 1.5m above 

ground with no reflecting surface nearby in accordance with IFC guidelines.  

Monitoring Sites 

The noise monitoring campaign was conducted to obtain representative noise 

monitoring around the project area. The monitoring points were located near the locations of 

the air monitoring sites and their geographic coordinates are shown in following table. 

Table 16:  Noise Monitoring locations 

Sampling point GPS Coordinates 

KLN 1 23°24'1.98"N 98°36'46.51"E 

KLN 2 23°24'12.96"N 98°36'49.01"E 

KLN 3 23°24'20.66"N 98°37'1.73"E 

KLN 4 23°24'41.34"N 98°37'56.55"E 

Source: Based on survey data during September and December 2019 
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Monitoring Plan 

24 hours continuous measurements were carried out at all monitoring sites. Table 17 shows the 

monitoring plan for noise assessment.  

Table 17:  Noise Monitoring Plan 

Sampling 

Site & 

Duration 

Wet Season Dry Season 

KLN 1 KLN 2 KLN 3 KLN 4 KLA 1 KLA 2 KLA 3 KLA 4 

Day Time 

(7am-10pm) 

27 

September 

2019 

26 

September 

2019 

26 

September 

2019 

27 

September 

2019 

9 

December 

2019 

8 

December 

2019 

8 

December 

2019 

9 

December 

2019 

Night Time 

(10pm-7am) 

27 to 28 

September 

2019 

26 to 27 

September 

2019 

26 to 27 

September 

2019 

27 to28 

September 

2019 

9 to 10 

December 

2019 

8 to 9 

December 

2019 

8 to 9 

December 

2019 

9 to 10 

December 

2019 

Source: Based on survey data for wet season and dry season 

Results of Baseline Noise Monitoring 

24-hours continuous monitoring of noise levels were investigated in comparison with 

the NEQEG Standard. The background noise levels are typical of a general rural environment 

with some traffic activities. The results of noise level of day and night time for three monitoring 

points in two seasons were under the NEQEG standard and WHO guidelines but the monitoring 

point, KLA 1 has been observed that the noise level of day time in two seasons was just over 

the limited standards. However, the contribution of noise level from the populace at the South 

part of the project site (KLA 1) is negligible as thinly populated residential areas have been 

observed. 

Table 18:   Results of Baseline Noise Level 

Duration and Location Day Time (7am – 10pm) Night Time (10pm – 7am) 

Wet season 

KLA 1 56.66 42.21 

KLA 2 46.45 39.43 

KLA 3 46.29 40.46 

KLA 4 46.19 41.24 

Dry season 

KLA 1 55.42 44.73 

KLA 2 45.63 42.33 

KLA 3 41.82 40.63 

KLA 4 42.38 43.92 

NEQEG Standard (Residential/ 

Institutional/ Educational) 
55 45 

WHO Guidelines 55 45 

Source: Based on survey data for wet season and dry season 
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Figure 12: Air and Noise Monitoring Location (KLA1) 

Figure 13: Air and Noise Monitoring Location (KLA2) 



 

75 

 

  

Figure 14:Air and Noise Monitoring Location (KLA3) 

Figure 15:Air and Noise Monitoring Location (KLA4) 
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Vibration Monitoring 

To obtain representative vibration levels of the specified sites, as required, 15 minutes 

continuous vibration level monitoring for 4 defined sties were carried out in project site. 

Corresponding GPS coordinate points together with photo records, date, and time of each 

sampling period of each site were documented. While vibration is not required by ECD, the 

survey will include vibration measurements to obtain background vibration levels of the 

locations. Vibration Meter (SDL 800) and Data Logger was employed to study vibration at the 

study sites. 15 minutes measurement was carried out each site. 

Table 19:  Vibration Monitoring Method 

Study Parameter Method / Equipment Survey frequency 

Vibration 

level 

- 15 minutes 

continuous 

vibration level 

- (VM-6370) Vibration 

level meter 

4 sites  

(15 minutes continuous 

monitoring per site) 

Table 20:  Result of Vibration 

Sampling point Coordinate points Vibration levels VEL mm/s 

For Wet Season 

V 1 23°24'02.06"N 

98°36'46.90"E 

0.1 

V2 23°24'07.17"N 

98°36'49.01"E 

1.3 

V3 23°24'20.69"N 

98°37'1.78"E 

0.1 

V4 23°24'41.28"N 

98°37'56.58"E 

0.1 

For Dry Season 

V 1 23°24'02.06"N 

98°36'46.90"E 

1.3 

V2 23°24'07.17"N 

98°36'49.01"E 

2.4 

V3 23°24'20.69"N 

98°37'1.78"E 

1.4 

V4 23°24'41.28"N 

98°37'56.58"E 

1.2 

Source: Based on survey data during September and December 2019 
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5.5 Water Quality Monitoring 

The Survey team for water resources and quality identified existing water resources in 

the area and examined properties of water and water quality of the river in the project site. 

Water sources were geo-referenced and onsite water quality tests were performed for samples 

from upstream, downstream, and the new bridge locations of the river. The survey studied 

upstream point from the bridge installation site, the site for the bridge construction, and 

downstream from the site selected for the bridge establishment in Thanlwin River near 

Kunglon. Only one major river, namely Thanlwin River passes the area and the new bridge is 

going to be built to cross from one side to the another.  

Field measurements using portable and reliable equipment including YSI multiple 

parameters professional meter were carried out for all homogenized samples. Measurements 

for field water quality analysis consisted of pH, EC, Salinity, Turbidity, water temperature, 

ORP, DO, and TDS together with the information for ambient air temperature and weather 

conditions at the time of sampling. In addition, visual survey of potential water pollution 

sources was included in the study.  All laboratory analysis parameters except for total coliform 

were examined at Ecological Laboratory. Total coliform was analyzed at ISO Laboratory. 

Water quality examinations in different seasons have been planned to establish baseline water 

quality data for the project area. Sampling at two different seasons will be conducted to observe 

the trend of changes in quality of the water bodies. Water quality monitoring for the first survey 

was carried out in October 2019. 

Water Sampling Method 

The water quality survey team strictly followed the guidelines from the APHA Standard 

Methods (2015 - 21st edition) in sample collection, handling, storage, and shipping. Samples 

were collected in pre-cleaned amber bottles. Before each sample was collected, the bottles were 

rinsed three times with respective samples. GPS identification of the location, sample 

collection time were recorded at each step for quality control.  

For the survey, composite sampling application was applied in sample collection and 

different samples from various places of a site were put in a pre-cleaned jar to be thoroughly 

mixed for having the state of homogeneity. To determine the representative state of water 

quality from the river, only composite and homogenized water samples were collected at the 

sampling locations. 

Water Sample Collection and Analysis 

 Total of four water samples including a duplicate sample were collected and examined 

due to the extent of the small area coverage. Bacteria analysis was performed at ISO Tech 

Laboratory and the rest of the laboratory analysis were carried out at Ecological laboratory. 

The laboratory analysis results of collected water samples are presented in the following tables 

and the original lab results are also attached in the annexes. Array of parameters specified in 

National Environmental Quality (Emissions) Guideline (NEQEG) were analyzed in a 

laboratory.  These parameters will set the state of baseline water quality for the project. These 

parameters are presented in comparison to NEQEG’s Guideline’s values. 
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 The water quality baseline survey was simultaneously initiated on 1st October 2019 for 

first time survey and 11th December, 2019 for second time survey. The sampling sites and their 

related GPS references are shown in the following Table 21. And the water sample location 

map was shown in Figure 16. 

Table 21. Monitoring Plan for Water quality survey at both seasons 

Sample 

point  

Coordinate-N Coordinate-E Date of sampling Time of sampling  

Wet Season 

KLB-1 23° 24' 06.99" 98° 36' 32.21" 1/10/2019 9:09 AM 

KLB-2   23° 24.5' 05.41" 98° 36' 46.54" 1/10/2019 10:05 AM 

KLB-3 23° 24' 10.00" 98° 37'14.77" 1/10/2019 10:35 AM 

Dry Season 

KLB-1 23° 24' 06.99" 98° 36' 32.21" 11/12/2019 9:08 AM 

KLB-2 23° 24.5' 05.41" 98° 36' 46.54" 11/12/2019 9:25 AM 

KLB-3 23° 24' 10.00" 98° 37'14.77" 11/12/2019 10:00 AM 

Source: Based on baseline survey during October and December 2019 

 

Results of water quality analysis  

Analytical results for surface water samples were compared with NEQEG Guidelines 

values.  Based on the laboratory analysis, all parameters at three points along the Thanlwin 

river for the first season were under the limited standard except total suspended solid. 

Additionally, the survey team collected the water sample from tube well in Tadar Oo village 

and the laboratory result was shown that only total coliform bacteria was over the limited 

standards. The results of the field water quality analysis and the laboratory analysis for the first 

season are presented in the following tables from Table 22 to Table 25.  

The river at one side of the bank at KLB1 with the depth of 1.27 m was flowing at 0.667 

m/s. The depth at the middle point of KLB1 was over 20 m and the flow were too rapid to 

capture the velocity. The river’s current in monsoon season, at the time of the first survey, was 

so strong. Due to the political instability at the time of the survey, resources availability was 

limited, and numerous restrictions were in place for activities in the river.  During the second 

survey, Thanlwin River’s morphology was studied. That includes river’s depths, and flows at 

different level in each cross-section of the river. 
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 Table 22. Onsite Measurement Result for the first season water quality survey 

 

Field analysis parameter 
 

Unit Result 

KLB -1 KLB-2 KLB-3 

Water Temperature ˚C 22.8 21 21.2 

Air Temperature ˚C 29 34.1  

Barometer mmHg 720.5 720.1 719.5 

Dissolved Oxygen mg/l 23.96 16.91 8.24 

Conductivity µS/cm 526 426 496.6 

Total Dissolved Solid mg/l 357.50 349.70 347.75 

Salinity Ppt 0.26 0.26 0.26 

pH Scale 8.13 7.8 8.78 

ORP mV 232.2 216 197.8 

Turbidity  NTU 114 153 166 

  

Table 23. Water Quality Laboratory Result for the first season water quality survey  

Laboratory analysis 

parameter 
Unit 

Result NEQEG 

Guidelines KLB-1 KLB-2 KLB-3 

pH Scale 8.2 7.9 8 6-9 

Total Suspended Solid mg/l 79 91 90 50 

Biological Oxygen 

Demand  

mg/l 4.6 4.3 4.2 30 

Chemical Oxygen Demand mg/l <30 <30 <30 125 

Cyanide (free) mg/l <0.01 <0.01 <0.01  

Phosphorus mg/l <0.3 <0.3 <0.3 2 

Lead mg/l 0.1 0.1 Not 

Detected 

 

Total Nitrogen mg/l <5 <5 <5 10 

Oil and Grease mg/l 4 3 5 10 

Total Coliform Bacteria 100ml 30 44 40 400 

Source: Based on baseline survey during October 2019 
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Table 24. Water Quality Laboratory Result for KLB- first season (Duplicate Point) 

Laboratory analysis 

parameter 
Unit Result NEQEG Guidelines 

pH Scale 8.1 6-9 

Total Suspended Solid mg/l 76 50 

Biological Oxygen 

Demand  

mg/l 4 30 

Chemical Oxygen Demand mg/l <30 125 

Cyanide (free) mg/l <0.01  

Phosphorus mg/l 1.5 2 

Lead mg/l Not Detected  

Total Nitrogen mg/l <5 10 

Oil and Grease mg/l 5 10 

Total Coliform Bacteria 100ml 30 400 

Source: Based on baseline survey during October 2019 

Table 25. Water Quality Laboratory Result at KBW(Tadar Oo village) for the first season  

Laboratory analysis 

parameter 
Unit Result Drinking Standard 

pH Scale 7.6 6.5-8.5 

Temperature ̊ C 23 - 

Color Pt-Co 16 - 

Turbidity FAU <5             ≤10 FAU 

TSS mg/l 3 - 

TDS mg/l 71 - 

Conductivity mS/cm 0.1 ≤2.5 mS/cm 

Nitrate-Nitrogen mg/l 1.5            ≤10 mg/L 

Nitrite mg/l ≤ 0.03            ≤3 mg/L 

Phosphate mg/l 24                     - 

Arsenic mg/l 0            ≤ 0.01 mg/L 

Iron mg/l <0.1             ≤ 0.2 mg/L 

Lead mg/l 0.1             ≤ 0.01 mg/L 

Zinc mg/l 0.03                     - 

Total Coliform count 100ml 760 400 

Source: Based on baseline survey during October 2019 
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In the second season survey, the survey team measured the depth of the river and the 

flow velocity of the river. According to the measurable result, the depth of the river at KLB-1 

was observed at 1.5 m, 12 m, and 9.9 m respectively at the opposite of the road, at the middle 

of the river, and the bank near the road. The flow velocity varied from 0.19 m/s, 0.86 m/s, and 

0.09 m/s respectively. The depth of the river at KLB-2 was observed at 3.81 m, 12.89 m, and 

2.62 m respectively at the opposite of the road, at the middle of the river, and the bank near the 

road. The flow velocity varied from no measurable flow, 1.22 m/s, and 0.72 m/s respectively. 

The depth of the river at KLB-3 was observed at 5.6 m, 6.58 m, and 1.35 m respectively at the 

opposite of the road, at the middle of the river, and the bank near the road. The flow velocity 

varied from no measurable flow, 0.3 m/s, and no measurable flow respectively. The onsite 

measurement result and laboratory result during the second season were shown in the following 

table. 

Table 26. Onsite Measurement Result for the second season survey 

 

Field analysis parameter 

 

Unit 
Result 

KLB -1 KLB-2 KLB-3 

Water Temperature ˚C 13.1 13.2 13.2 

Air Temperature ˚C 19 19 19 

Barometer mmHg 725.4 725.2 725.1 

Dissolved Oxygen mg/l 13.78 12.05 12.03 

Conductivity µS/cm 462.8 479.0 464.8 

Total Dissolved Solid mg/l 389.35 403.40 390.00 

Salinity Ppt 0.29 0.30 0.29 

pH Scale 5.67 6.35 6.61 

ORP mV 339.6 327.8 328.6 

Turbidity  NTU 23.94 29.13 28.38 

Source: Based on baseline survey during December 2019 

 

In general, the river’s water quality profile for the bridge seems to be Okay throughout 

the area. However, the high level of Phosphorus could be noted in both upper section and lower 

section of the river. Regardless of that particular parameter, the other parameters all seem to be 

in good range. The detail information of water result for the second season were shown in the 

following tables. 
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Table 27. Water Quality Laboratory Result for the second season survey 

Laboratory analysis 

parameter 
Unit 

Result NEQEG 

Guidelines KLB- 1 KLB-2 KLB-3 

pH Scale 7.1 7.2 7 6-9 

Total Suspended Solid mg/l 0 0 0 50 

Biological Oxygen 

Demand  

mg/l 3.5 4 3.1 30 

Chemical Oxygen 

Demand 

mg/l <30 <30 <30 125 

Cyanide (free) mg/l 0.01 <0.01 <0.01  

Phosphorus mg/l 5.8 0.4 4.2 2 

Lead mg/l  Not 

Detected 

Not 

Detected 

Not 

Detected 

 

Total Nitrogen mg/l 1.3 <5 <5 10 

Oil and Grease mg/l 3 6 3 10 

Total Coliform Bacteria 100ml 24 24 18 400 

Source: Based on baseline survey during December 2019 

   

Table 28. Water Quality Laboratory Result at KLB (Duplicate one) for the second season  

Laboratory analysis 

parameter 
Unit Result NEQEG Guidelines 

pH Scale 7.3 6-9 

Total Suspended Solid mg/l 0 50 

Biological Oxygen Demand  mg/l 3.3 30 

Chemical Oxygen Demand mg/l <30 125 

Cyanide (free) mg/l 0.01  

Phosphorus mg/l 6.4 2 

Lead mg/l Not Detected  

Total Nitrogen mg/l 1.8 10 

Oil and Grease mg/l 3 10 

Total Coliform Bacteria 100ml 20 400 
Source: Based on baseline survey during December 2019 
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Figure 16: Water Sample Locations Map 
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5.6 Geology and Soil 

5.6.1 Summary of Geological Condition 

The geological condition of the ground surface in the project area is divided into two 

categories: Plateau Limestone Group and Chaung Magyi Group. (see Figure 17) Generally, 

Kunlong township which the project area falls into, is covered by Plateau Limestone Unit. 

Chaung Magyi Group comprises the bedrock along the mountain ranges namely Mong Long 

Mica Schists, Pawn Chaung Series and their equivalents. It is found that the project site is very 

close to the Moe Meik Fault. 

5.6.1.1 Plateau Limestone Group 

The topsoil layer is clayey soil layer and it is reddish in color. The thickness of these clayey 

soil layers is 0.5 m to 1.0 m. It has low to medium plasticity in moist condition. The limestone 

fragments are also mixed with clayey soil are widely observed in the study area. 

5.6.1.2 Chaung Magyi Group 

The composition is a light gray, fine to medium-sized sandy loam soil type. That is 

characterized by loosely cemented parent rock with trace sand. 
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Figure 17: Geological Map of Kunglon Area 
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5.6.2 Soil Quality Survey 

Survey of soil condition and content of pollutants around the Bridge construction site 

in Kunlong township was conducted in wet season during September and dry season during 

December. Geotechnical randomized sampling was used in soil condition monitoring. The soil 

quality survey can identify the levels of soil composition for the project affected area around 

the Kunlong bridge. In order to identify the different soil types and land use, the soil samples 

were collected from four locations near the project site to obtain the representative data and 

information. The selected samples from the affected areas were collected from a surface of 16 

cm to 1 m. About 1-meter thick samples from a hole were collected from all horizons inside 

the pit. For physical and chemical analysis, at least 2 kg weight for a soil sample was acquired. 

In addition, the current patterns of land use: river water usage and ground water usage has been 

identified in the surrounding area based on field survey during the soil survey period. The 

visual soil survey was done to study some physical parameters for onsite and laboratory 

analysis, and the chemical analysis was done at Department of Research and Innovation 

Analysis Laboratory under the Ministry of Education.  

 

Selection of sampling Locations  

The soil sampling locations were identified primarily based on the local distribution of 

vegetation, agricultural practices, and the sighting of change in soil patterns. The sampling 

locations were mainly selected from the agricultural field and project site. The sampling 

locations are outlined in Table 29 and presented in Figure 11. 

Table 29. Soil Sampling Location in the Study Area 

Sample Name Location (Coordinates) 

Soil KLS 1 23°24'2.16"N, 98°36'46.39"E 

Soil KLS 2 23°24'7.17"N, 98°36'48.99"E 

Soil KLS 3 23°24'20.65"N, 98°37'2.27"E 

Soil KLS 4 23°24'40.30"N, 98°37'55.23"E 
Source: Based on survey during September 2019 

Methodology and Equipment 

The soil samples were collected during the monitoring period. Soil sampling exercise 

makes sure that the samples collected from the all locations are homogeneous representative 

of each location. At random 10 sub locations were identified at each location and soil was taken 

from 1 meter below the surface. To collect the soil sample, AMS Basic Soil Sampling Kit (a 

standard soil sampler) are used in soil condition investigation. Collected soils from a site is 

uniformly mixed before homogenizing the soil samples. The samples were filled in polythene 

bags, labeled in the field with number and site name and sent to the Department of Research 

and Innovation Laboratory under the Ministry of Education laboratory for analysis. 
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Selection of Soil Survey Parameter 

Soil is generally separated into two horizons of minerals and organic constituents of 

variable depth, which differ from the parent material below in morphology, physical properties, 

constituents, chemical properties, and composition and biological characteristics. The physio- 

chemical characteristics of soil have been determined at four locations during the monitoring 

period with respect to Cadmium, Chromium, Copper, Lead, Nickel, Zinc, Arsenic, Nitrogen, 

Phosphorous, Potassium, pH etc. The sampling locations have been selected to represent the 

study area and Figure 18 shows the Soil Sampling Location Map. 

Soil Results  

The detailed soil results of all the monitoring locations during 1st season(wet) and 2nd 

season(dry) are as shown in the following tables. Based on the findings from laboratory 

analysis of soil samples, no sample displayed above the alarming serious trace of heavy metal 

concentration with regards to the USEPA Standards.  

Table 30. 1st Season Laboratory Soil Analysis Results 

Sr. 

No 

Test Parameters Method/ 

Equipment 

Unit 
Soil 

KLS 1 

Soil 

KLS 2 

Soil 

KLS 3 

Soil 

KLS 4 
USEPA 

1. Cadmium as Cd  

 

 

 

Arthur I 

Vogel, 

F.A.A.S, 

Nitrogen 

Analyzer 

mg/kg 5.60 1.97 4.51 1.97 70 

2. Chromium as Cr mg/kg 36.38 87.94 46.11 120.41 230 

3. Copper as Cu mg/kg 18.19 19.87 20.41 30.59 - 

4. Lead as Pb mg/kg 46.65 42.18 43.15 35.75 4003 

5. Nickel as Ni mg/kg 62.76 44.07 56.12 60.40 1600 

6. Zinc as Zn mg/kg 44.17 75.74 49.25 62.77 23000 

7. Arsenic as As mg/kg 0.06 0.03 0.08 0.08 0.4 

8. Nitrogen as N % ND ND ND ND - 

9. Phosphorous as P % ND ND ND ND - 

10. Potassium as K % 1.56 3.35 1.13 2.94 - 

11. pH Value  (10% 

Solution) 

 7.21 7.01 7.50 7.30 - 

Source: Based on survey data during September 2019 
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Figure 18. Soil Sampling Location Map 
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Table 31. 2nd Season Laboratory Soil Analysis Results 

 

Analysis Method 

Soil samples were sent to the Department of Research and Innovation Laboratory, 

Under the Ministry of Education (SCIENCE and TECHNOLOGY) for analysis. The analysis 

method for all concerned heavy metal parameters is Atomic Absorption Spectrophotometer.  

 

5.7 Natural Hazards 

Myanmar regularly experiences cyclones, storm surges, floods, landslides, earthquakes, 

drought and forest fires. Over the last 10 years, Myanmar has been impacted by two major 

earthquakes, three severe cyclones, floods and other smaller-scale hazards. According to the 

Government’s Department of Disaster Management (DDM), the project site hasn’t been 

experiencing flesh floods in the recent years.  

 
Test Parameters Method/ 

Equipment 

Unit Soil 

 KLS 1 

Soil  

KLS 2 

Soil 

KLS 3 

Soil 

KLS 4 

USEPA 

1. Cadmium as Cd  

 

 

 

Arthur I 

Vogel, 

F.A.A.S, 

Nitrogen 

Analyzer 

mg/kg 4.76 2.59 3.37 2.96 70 

2. Chromium as Cr mg/kg 96.94 151.69 115.89 97.19 230 

3. Copper as Cu mg/kg 18.64 26.75 25.00 20.74 - 

4. Lead as Pb mg/kg 38.07 23.95 36.52 27.66 4003 

5. Nickel as Ni mg/kg 51.15 33.13 39.87 45.63 1600 

6. Zinc as Zn mg/kg 52.14 72.65 57.95 48.23 2300

0 

7. Arsenic as As mg/kg <0.005 <0.005 0.01 <0.00

5 

0.4 

8. Nitrogen as N % N.D N.D N.D N.D - 

9. Phosphorous as P % N.D N.D N.D N.D - 

10. Potassium as K % 1.14 1.75 1.14 1.08 - 

11. pH Value  (10% 

Solution) 

 7.10 7.21 7.12 7.30 - 

Source: Based on survey during December 2019 
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Myanmar is one of the earthquake prone countries since it is in the Alpide Earthquake 

Belt and has already experienced many destructive earthquakes and for examples are 1839 

Innwa earthquake, 1930 Bago earthquake, 1956 Sagaing earthquake, 1912 Maymyo 

earthquake. All these events are of the magnitude ≥ 7.0 (Mw). The deadliest earthquake 

happened in Myanmar was the 1930 Bago earthquake struck on May 30 and the magnitude 

was 7.3 Mw. It caused 500 deaths in Bago and 50 in Yangon, and many buildings were 

damaged. Phyu earthquake on December 3, 1930 was originated in the southern segment of 

Sagaing Fault. Therefore, the cities located along this fault are highly prone to the future 

occurrences of large-scale quakes. According to the Myanmar Seismic Zone Map (2005) in , 

the project area falls in the severe zone for earthquake.  
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Figure 19: Myanmar Seismic Zone Map 
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5.8 Biological components 

The new Kunglon bridge project is located between Holy village and Tong Kyat Village 

in Kunglon township, Lashio district of Shan state. In order to establish the background data 

of flora and fauna for the proposed project’s rehabilitation and improvement, the field survey 

was conducted in the month of September and December 2019 that could be considered as the 

survey for wet season and dry season. The proposed project area is surrounded by rubber 

plantation, corn plantation, bamboo, Maezali, Thitel, and Loukya. The general habitat of the 

proposed project area and its surrounding environment are under Tropical Wet Evergreen 

Forest condition with above 77% in annual rainfall in accordance with major vegetation type 

of Myanmar (Sources Kress et al, 2003 of NBSAP 2015-20) which was shown in Figure 20. 

After many years of reckless and intensive exploitation by lumberjacks and hunters, 

and substitution of rubber plants for short term economic gain without taking into account of 

losses in the natural ecosystem, the population of trees and animals is gradually decreasing to 

a serious level in the environmental landscape of the area. Some particular trees such as Taung 

Sakyin, Netmyar, Say Ohn Pout, Fern, and Zee phyu are generally founded around the project 

area. Most of the dominant tree species observed in the project area are Thitel, Loukya, bamboo 

and rubber while the small shrubs species such as Phatya, Phone Mathain, Sein Nar Pan and 

Zee Pin are also observed in the project area. Moreover, in accordance with findings from 

survey activities and the oral recollection from the long-term residences in the project area, 

many kinds of plants and trees such as Thitya, Maezali, Zeephyu, Tamalan, Maisaw, Pitauk, 

Yaymana, gonshaw, Thitel, Malaka, Sis Pin, wild cherry and various types of bamboo were 

also observed in the surrounding areas of project sites.  

Similarly, based on the collection of the information from the hunter, frequent sighting 

of various animal species including tiger, rhinoceros, elephant, moose (Sat), boar (Taw wet), 

Jhe, Myouk lwe kyaw, Taung sate, Wet won, Thamin, Thin gway gyat, Daung, Aunk chin, Joe, 

Ngat taw, Aung loung ngat, Khawe tu wet tu and Shint was common in the past but at present 

such animal are scarcely founded in the area due to be intense hunting and lack of serious 

efforts to make conservation, which could drive these animals to the brink of extinction. Some 

types of venomous snakes such as Mway zeinn, Mway hauk and Sapargyi are still present in 

that area. Additionally, based on the collection of information from the fishermen along the 

project area, various species of fish namely Nga pyay ma, Nga Mounn Ma, Nga Yant, Nga 

Kyinn, Nga khu, Nga phyinn Tha Let, Nga kyee, Nga Myit Chinn, Nga Zin Yainn, Nga Gonn 

Ma, Nga Myuin, Nga Bat, Nga Mway Htoe and Nga Shint Ne are founded in Than Lwin river. 

Credible documents of the existing species could hardly be located to help identify the 

threatened species. It is still a long way away from compiling records of all species’ patterns 

and behaviors to determine adverse impacts on them by development projects.   

 

 



 

93 

 

  

Figure 20: Major vegetation type of Myanmar; (Sources Kress et al, 2003 of NBSAP 2015-20) 
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5.8.1 Methodology for Ecological flora and fauna monitoring 

The ecological conditions of the project surrounding area are identified by the quadrant 

method. The six samples plotted the buffer area of 1.5 km from the proposed project. There are 

KB1, KB2, KB3, KB4, KB5 and KB6. The sample plot with the total area of 10× 10m each 

were delineated, and all flora and fauna species observed in each plot were identified for their 

habitat nature and species diversity’s assessment. The biological survey data gathering was 

conducted at two different seasons in 2019, specifically during September for wet season and 

during December for dry season. All flora and fauna species from the sample plots observed in 

each season were identified and listed. In order to get more detail information of existing 

ecological habitat, the commonly observed trees and animal species were also documented. 

The coordinate points of the ecological data sampling points are described in Table 32. Rubber 

plantation and golf area lie along the approach road.  

Table 32. The coordinate locations of six sample plots in wet season and dry season 

No Date Bio point  GPS point 

 1st Season 2nd Season 

1 26/9/2019 9/12/2019 KB1 N 23°23'52.96" E 98°37'1.59" 

2 26/9/2019 8/12/2019 KB2 N 23° 23' 38.90" E 98° 36' 02.95" 

3 27/9/2019 8/12/2019 KB3 N 23° 24' 9.12" E 98°35'42.74" 

4 28/9/2019 9/12/2019 KB4 N 23° 24' 37.02" E 98° 37' 43.47" 

5 28/9/2019 10/12/2019 KB5 N 23°24'17.55" E 98°37'1.04" 

6 28/9/2019 10/12/2019 KB6 N 23°24' 12.69" E 098°36'25.73" 
K- Kunlong, B-Biodiversity 

Source: Based on baseline survey during September and December 2019 

KB1 point is covered by shrubs and small trees such as East Indian glory bower and 

Chinese sumac. Among the observed shrubs and small trees, most trees (90%) are small 

followed by 10 % in shrubs while the large size of Needle wood tree is 6.3cm in KB1 point. 

KB2 point is mostly covered by Sweet Chestnut (Thitel) and the size of Sweet chestnut is 

ranging between o.24m- 4.45m in this point. KB3 is generally covered by various kinds of 

bamboo, abundance of Elephant rope tree, Kassod tree and White siris. KB4 is the pastureland 

which hosts various species of grass in this area. Rubber plants dominate KB5 point. KB6 point 

is located near the ThanLwin river and herbs, shrubs, trees and bamboo have been investigated 

in this area. Figure 21 shows the biodiversity sampling points for New Kunglon Bridge project. 
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Figure 21: Biodiversity Sampling points for New Kunglon Bridge project  
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5.8.2 Two seasons monitoring results 

The natural vegetation and biological condition of the KungLon Bridge project 

surrounding area were identified for existing ecological baseline condition. As the project zone 

is already under Tropical Wet Evergreen Forest area, tree like taung mae oak (Alstonia 

scholaris) and myauk ngo (Duabanga grandiflora), bushes like sein nar pan (Lantana camara) 

and say ohn pout (Melastoma affine) and climber like doe pin (Entada rheedii) are commonly 

observed. The biological survey data gathering was conducted in both wet and dry season. The 

number of flora species observed in each 10 square meter plots are identified and counted in 

both seasons. During the wet season, total number of flora species observed in each sampling 

points is ranging between 12-24 species while majority have at least 20 species. The flora 

species of each sampling points for dry season are not too different with those of wet season as 

the sampling area under the undisturbed condition. The identified species found in the study 

areas were classified into groups: tree, small tree, shrub, herb, climber, bamboo and grass and 

then, were checked according to the International Union for Conservation of Nature (IUCN) 

Red list Category. The observed kinds of flora and fauna species during the wet season and dry 

season are described in the following tables.  

Monitoring results of flora species during the wet season survey 

Table 33. List of flora species observed in six sampling points during wet season 

Sr. 

No 

Common name Scientific name Family name Habits IUCN 

10 sq.m plot in KBL1 

1 Chinese sumac Rhus chinensis Anacardiaceae ST LC 

2 Malabar goose 

berry  

Melastoma  clarkenum Melastomaceae S - 

3 Yoruban bologi Crassocephalum rubens Asteraceae H - 

4 Common bracken Pteridium aquilinumtiaceae Dennstaedtiaceae F - 

5 East Indian glory 

bower 

Clerodendrum 

colebrookianum 

Lamiaceae  S  - 

6 Smilaxes Smilax perfoliata Smilacaceae  CL - 

7 Velvet bean Mucuna pruriens  Fabaceae  - 

8 Black nightshade Solanum nigrum Solanaceae  S - 

9 Basket grass Lomandra sp Asparagaceae G - 
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10 Dwarf white 

bauhinia 

Bauhinia acuminata Fabaceae S LC 

11 Blackboard tree  Alstonia scholaris Apocynaceae T LC 

12 Benghal dayflower   Commelina benghalensis Commelinaceae H LC 

13 Jujube Ziziphus jujuba Rhamnaceae ST LC 

14  Citron Citruas medic Rutaceae ST - 

15 Red lucky seed Adenanthera pavonina Fabaceae T LC 

16 Indian gooseberry Phyllanthus emblica Phyllanhaceae ST - 

17 Air yam Dioscorea bulbifera Dioscoreaceae CL - 

18 Snuff box sea bean Entada rheedii Fabaceae  CL - 

19 Needlewood tree Schima wallichii  Theaceae T LC 

20 Caesarweed Urena lobata Malvaceae S - 

21 Hairy fig Fucus hispida Moraceae ST - 

22 Dwarf white orchid Duabanga grandiflora Lythraceae  T LC 

10 sq.m plot in KBL2 

1 Common lantana Lantana camara Verbenaceae S - 

2 Singkrang Saurauia roxburghii Actinidiaceae ST LC 

3 Drooping fig Ficus semicordata Moraceae  T LC 

4 Tiger grass Thysanolaena latifolia Poaceae G - 

5 Kenda Macaranga peltata Euphorbiaceae S - 

6 Asian ticktrefoil Desmodium heterocarpon Fabaceae H - 

7 Sweet chestnut Castanea sativa   Fagaceae T LC 

8 Shikakai Acacia concinna Fabaceae CL - 

9 East Indian glory 

bower 

Clerodendrum 

colebrookianum 

Lamiaceae S - 
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10 Tea Camellia sinensis Theaceae S DD 

11 Bodhi tree Ficus religiosa Moraceae T - 

12 Black-jack Bidens pilosa Asteraceae S - 

13 Sambong Blumea balsamifera Asteraceae S LC 

14 Giant fern Angiopteris evecta Marattiaceae F - 

15 Crepe ginger Cheilocostus speciosus Costaceae H - 

16 Smilaxes Smilax perfoliata Smilacaceae CL - 

17 Hamilton’s 

bamboo 

Dendrocalamus hamiltonii Poaceae B - 

18 Velvet leaf 

bamboo 

Dendrocalamus brandisii Poaceae B - 

19 Needlewood tree Schima wallichii Theaceae T LC 

20 Velvet bean Mucuna pruriens Fabaceae CL - 

10 sq.m plot in KBL3 

1 Midnight horror Oroxylum indicum Bignoniaceae ST - 

2 Elephant rope tree  Sterculia villosa  Malvaceae T - 

3 Shikakai Acacia concinna Fabaceae    CL - 

4 Common lantana Lantana camara Verbenaceae  S LC 

5 White siris Albizia procera  Fabaceae T LC 

6 Dwarf white 

bauhinia 

Bauhinia acuminata Fabaceae S LC 

7 Velvet leaf 

bamboo 

Dendrocalamus brandisii Poaceae B - 

8 Indian gooseberry Phyllanthus emblica Phyllanthaceae ST - 

9  Salpani Desmodium gangeticum Fabaceae S - 

10  Kenda Macaranga peltata Euphorbiaceae S - 
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11 Kassod tree Senna siamea Fabaceae  T LC 

12 Fragrant rosewood Dalbergia odorifera Fabaceae  T LC 

13 White siris Albizia procera Fabaceae T LC 

14 Longsheath 

bamboo 

Thyrostachys siamensis Poaceae G - 

15 Siam weed Chromolaena odorata Asteraceae S - 

16 Bombax Bombax ceiba Malvaceae T - 

10 sq.m plot in KBL4 

1 Common lantana Lantana camara Verbenaceae S LC 

2 Coatbuttons Tridax daisy Asteraceae H - 

3 Compact sedge Cyperus compactus Cyperus H LC 

4 Benghal dayflower Commelina benghalensis Commelinaceae H LC 

5 Tropical girdlepod Mitracarpus hirtus Rubiaceae H - 

6 Water primrose Ludwigia hyssopifolia Onagraceae H LC 

7 Gaint sensitive 

plant 

Mimosa invisa Fabaceae S - 

8 Sensitive plant Mimosa pudica Fabaceae S LC 

9 Sickle senna Senna tora Fabaceae  H - 

10 Sullu spurge Euphorbia sp Euphorbiaceae S VU 

11 Eugenia Eugenia sp Myrtaceae T VU 

12 Forked fimbry Fimbristylis dichotoma Cyperaceae H LC 

13 Chinese sumac Rhus chinensis Anacardiaceae ST LC 

14 Banana Musa sp Musaceae H - 

15 Kassod tree Senna siamea Fabaceae T LC 

16 Common bracken Pteridium aquilinum Dennstaedtiaceae H LC 
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17 Tiger grass Thysanolaena latifolia Poaceae G - 

18 Caesarweed Urena lobata  Malvaceae S - 

19 Grasslike fimbry Fimbristylis miliacea Cyperaceae H - 

20 Black nightshade Solanum nigrum Solanaceae  S - 

21 Shortleaf 

spikesedge 

Kyllinga brevifolia Caeyperace H LC 

22 Common guava Psidium guajava Myrtaceae S LC 

23  Blue tongue Melastoma affine Melastomataceae S - 

24 Siam weed Chromolaena odorata Asteraceae S - 

10 sq.m plot in KBL5 

1 Tropical girdlepod  Mitracarpus hirtus Rubiaceae H - 

2 Common bracken Pteridium aquilinum Dennstaedtiaceae H LC 

3 Tiger grass Thysanolaena latifolia Poaceae G - 

4 Siam weed Chromolaena odorata Asteraceae S - 

5 Sickle senna Senna tora Fabaceae H - 

6 Blue tongue Melastoma affine Melastomataceae S - 

7 Caesarweed Urena lobata Malvaceae S - 

8 Rubber Hevea brasiliensis Euphorbiaceae T - 

9 earleaf acacia Acacia auriculiformis Fabaceae T LC 

10 Common guava Psidium guajava Myrtaceae S LC 

11 Bedgrass Ichnanthus sp Poaceae G - 

12 Common lantana Lantana camara Verbenaceae S LC 

10 sq.m plot in KBL6 

1 Crepe ginger Cheilocostus speciosus Costaceae H - 

2 Common lantana Lantana camara Verbenaceae S LC 
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3 Caesarweed Urena lobata Malvaceae H - 

4 Common 

wireweed 

Sida acuta Malvaceae H - 

5 Siam weed Chromolaena odorata Asteraceae S - 

6 Bedgrass Ichnanthus sp Poaceae  - 

7 Kassod tree Senna siamea Fabaceae T LC 

8 Sensitive plant Mimosa pudica Fabaceae H LC 

9 Bombax Bombax ceiba Malvaceae T - 

10 Potatotree Solanum erianthum Solanaceae S - 

11 Jujube Ziziphus jujuba Rhamnaceae S LC 

12 Indian acalypha Acalypha indica Euphorbiaceae H - 

13 Purple yam Dioscorea alata Dioscoreaceae CL - 

14 Sullu spurge Euphorbia sp Euphorbiaceae H VU 

15 Creeping 

smartweed 

Polygonum chinense L. Polygonaceae S - 

16 Beechwood Gmelina arborea Lamiaceae T LC 

Poisonous mushroom founded in the KB1 and KB2 points of propose project area 

1 Vomiting russula Russula emetica Russulaceae - 

2 Bitter bolete Tylopilus sp Boletaceae - 

3 Green-spored 

parasol 

Chlorophyllum molybdites Agaricaceae - 

4 Earthball Scleroderma sp Sclerodermataceae - 

Climber = CL, Fern = F, Grass = G, Herbs = H, S = Shrubs, Small Tree = ST, Tree = T, Bamboo 

= B, Mushroom= M, Least Concern – LC, DD – Data Deficient, VU – Vulnerable 
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Monitoring results of flora species during dry season survey 

Table 34: List of flora species observed in dry season 

Sr. 

No 

Common name Scientific name Family  Habits  IUCN 

1 Caesarweed Urena lobata Malvaceae S - 

2 Creeping smartweed Persicaria chinensis Polygonaceae CL - 

3 Crepe ginger Cheilocostus 

speciosus 

Costaceae H  

4 Sensitive plant Minosa pudica Fabaceae S - 

5 Common wireweed Sida acuta Malvaceae S - 

6 Common lantana Lantana camara Verbenaceae S - 

7 Cotton tree Bombax ceiba Malvaceae T - 

8 Purple yam Dioscorea alata Dioscoreaceae CL - 

9 Bluebell barleria Baleria cristata Acanthaceae S - 

10 Velvet leaf bamboo Dendrocalamus 

brandisii 

Poaceae B - 

11 Jujube Ziziphus jujuba Rhamnaceae ST LC 

12 Siam weed Chromkolaena 

odorata 

Asteraceae S - 

13 Tiger grass Thysanolaena 

latifolia 

Poaceae   G - 

14 Common guava Psidium guajava Myrtaceae ST LC 

15 Spiny pigweed Amaranthus spinosus Amaranthaceae H - 

16 Sickle senna Senna tora Fabaceae S - 

17 Jackfruit Artocarpus 

heterophyllus 

Moraceae T - 
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18 False buttonweed Spermacoce stricta Rubiaceae H - 

19 Hairy fig Ficus hirta Moraceae S - 

20 Blue tongue Melastoma affine Melastomataceae S - 

21 Tea Camellia sinensis Theaceae S DD 

22 Mango Mangifera sp Anacardiaceae T - 

23 Common bracken Pteridium aquilinum Dennstaedtiaceae H LC 

24 Sullu spurge Euphorbia sp Euphorbiaceae S VU 

Source: Based on second survey during December 2019 
 

Monitoring results of Fauna Survey for wet season survey 

 

Two different types of birds, 32 species of moth butterfly and caterpillar, and also 6 

other insects were sighted during the survey activities. In addition to the field survey activities, 

opportunistic sighting, and interview with long term residents, and checking from literatures 

were conducted to identify species found in the area. They are described in Table 35. 

Table 35. List of fauna species around the project area during the wet season 

Sr. 

No 

Common Name Scientific Name Family Name IUCN 

 Bird    

1 Scarlet minivet Pericrocotus speciosus Campephagidae LC 

2 Shikra Accipiter badius Accipitridae LC 

 Moth, Butterfly and Caterpillar 

1 Indo-Chinesestraight 

pierrota 

Caleta roxus roxana 

 

Lycaenidae 

 

- 

2 Common emigrant (F) Catopsilia pomona Pieridae - 

3 Mottled emigrant Catopsilia pyranthe Pieridae - 

4 Common emigrant (M) Catopsilia pomona Pieridae - 

5 Blue admiral Kaniska canace Nymphalini - 

6 Common leopard 

butterfly 

Indo-Chinesestraight  pierrot Nymphalidae 

 

- 

7 Black-spotted labyrinth Neope muirheadii Nymphalidae - 

8 Striped blue crow (M) Euploea mulciber Nymphalidae - 
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Sr. 

No 

Common Name Scientific Name Family Name IUCN 

9 Punchinello Zemeros flegyas Riodinidae - 

10 Common five-ring Ypthima baldus Nymphalidae - 

11 Club silverline Cigaritis syama Lycaenidae - 

12 Grey count Tanaecia lepidea Nymphalidae - 

13 Common imperial Cheritra freja Lycaenidae LC 

14 Yellow pansy Junonia hierta Nymphalidae LC 

15 Common sailor Neptis hylas Nymphalidae - 

16 Tamil ace Thoressa sitala Hesperiidae - 

17 Forget-me-not Catochrysops strabo Lycaenidae - 

18 Common castor Ariadne merione tapestrina Nymphalidae - 

19 Dark grass-brown Orsotriaena medus Nymphalidae - 

20 Common grass yellow Eurema hecabe Pieridae - 

21 Margined hedge blue Lycaenopsis marginata Lycaenidae - 

22 Chocolate  tiger Parantica melaneus Nymphalidae - 

23 Common mormon Papilio polytes Papilionidae - 

24 Lemon pansy Junonia lemonias Nymphalidae - 

25 Common tiger Danaus genutia Nymphalidae - 

26 Long-branded 

bushbrown 

Long-branded bushbrow Nymphalidae - 

27 Lemon pansy (larvae) Junonia lemonias Nymphalidae - 

28 Ruby tiger 

(larvae) 

Phragmatobia fuliginosa Erebidae - 

29 Sunda green Vishnu-

moth (larvae) 

Trabala viridana Lasiocampidae - 

30 Drury’s jewel Cyclosia papilionaris Zygaenidae - 

31 Unknow catepillar Cyclosia panthona Zygaenidae - 

32 Lemon pansy 

(larvae) 

Junonia lemonias Nymphalidae 

 

- 

 Other insects    

1 Black-winged 

grasshopper 

Dissosteira carolina Acrididae - 

2 Japanese pine 

sawyer 

Monochamus alternatus Cerambycidae - 
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Sr. 

No 

Common Name Scientific Name Family Name IUCN 

3 Giant golden orb 

weaver 

Nephila pilipes Araneidae 

 

LC 

4 White footed ant Technomyrmex albipes Formicidae - 

5 Formosan termite Coptotermes formosanus Rhinotermitidae - 

6 Eastern pygmyfly 

(male) 

Nannophya dalei Libellulidae 

 

LC 

Least Concern – LC 
Source: Based on survey in September 2019 during wet season  

Monitoring results of Fauna Survey for dry season survey 

Table 36. List of fauna species around the project area during the dry season 

Sr. 

No 

Common name Scientific name Family IUCN 

Butterfly and Moth 

1 Mottled emigrant Catopsilia pyranthe Pieridae - 

2 Silvery blue Glaucopsyche lygamus Lycaenidae - 

3 Common sailor Neptis hylas Nymphalidae - 

4 Chocolate pansy Junonia iphita Nymphalidae - 

5 Psyvhe Leptosia nina Pieridae - 

6 Common emigrant 

(F) 

Catopsilia pomona Pieridae - 

Fish 

1 Silond catfish Silonia silondia Schiibeidae LC 

2 Rhodeus Rhodeus laoensis Cyprinidae VU 

3 Mrigal Cirrhinus mrigala Cyprinidae LC 

4 Long whiskers catfish Mystus gulio Bagridae LC 

5 Ray finned fish Scaphognathops bandanensis Cyprinidae VU 

Source: Based on survey during dry season 
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General Fauna Species during dry season and wet season 

According to local hunter, this plantation around the project area serve as a natural 

habitat for some mammal likes tiger, elephant, wild boar, deer, bear, snakes, tortoise, boar, 

squirrel, and pigeon. In recent years, some Centipede and Millipede species including colorful 

scorpion species are frequently observed by the local people. Moreover, the biological survey 

was conducted to cover along the access road and immediate. Based on the collection from the 

fishermen who are living along the Thanlwin river, various kinds of fish are observed in the 

surrounding area of the project. All the animals and fish species found in the investigation are 

described in the following table 37 and 38. 

Table 37. List of animal’s species observed by hunter around the project area. 

Sr. 

No 

Myanmar name Common name Scientific name Family name 

1 Kyar Tiger Panthera tigris Felidae 

2 Kyant Rhinoceros Dicerorhinus sumatrensis Rhinocerotidae 

3 Sin Elephant Dicerohinus sumatrensis Elephantidae 

4 Sat Sambar deer Rusa unicolor Cervidae 

5 Taw wet Wild boar Sus scrofa Suidae 

6 Jhe Barking deer Muntiacus Cervidae 

7 Myouk lwe 

kyaw 

Western Hoolock 

gibboon 

Hoolock hoolock Hylobatidae 

8 Taung sate Red serow Capricornis rubidus Bovidae 

9 Wet won Sun bear Helarctos malayanus Ursidae 

10 Thamin Eld”s deer Panolia eldii Cervidae 

11 Thin Gway Gyat Sunda pangolin Manis javanica Manidae 

12 Mway Zeinn Green Tree viper Trimeresurus stejnegeri Viperidae 

13 Mway hauk Cobra Naja mandalayensis Elapidae 

14 Daung Peafowl  Phasianidae 

15 Aunk chin Oriental pied 

hornbill 

Anthracoceros albirostris Bucerotidae 

16 Sapargyi Burmese python Python bivittatus Pythonidae 

17 Joe Rock pigeon Columba livia Columbidae 

18 Ngat taw Black drongo Dicrurus macrocercus Dicrurus 

19 Aung loung ngat Great hornbill Buceros bicornis Bucerotidae 

20 Khywe tu wet tu South American 

coati 

Nasua nasua Procyonidae 
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Sr. 

No 

Myanmar name Common name Scientific name Family name 

21 Shint Eastern gray 

squirrel 

Sciururs caroline Sciuridae 

22 Taung leik Asian forest 

tortoise 

Manouria emys Testudinidae 

Source: Based on the baseline survey during wet season and dry season 
 

Table 38. List of fish species observed by fisherman in Than Lwin river 

Sr. 

No 

Myanmar name Common name Scientific name Family name 

1 Nga pyay ma Climbing perch Anabas testudineus Anabantidae 

2 Nga Mounn Ma Devil catfish Bagarius spp Sidoridae 

3 Nga Yant Chevron snakehead Channa Striata Channidae 

4 Nga Kyinn Ray-finned fish Cirrhinus mrigala Cyprinidae 

5 Nga khu Airbreathing catfish Clarias Batrachus Clariidae 

6 Nga phyinn Tha 

Let 

Banded gourami Colisa fasciata Osphronemidae 

7 Nga kyee Fossil cat Heteropneustes 

fossilis 

Heteropneustidae 

8 Nga Myit Chinn Roho labeo Labeo rohita Cyprinidae 

9 Nga Zin Yainn Striped dwarf catfish Mystus vittatus Bagridae 

10 Nga Gonn Ma Swamp Barb Puntius chola Cyprinidae 

11 Nga Myuin Silond catfish Silonia silondia Schilbeidae 

12 Nga Bat Wallago catfish Wallago attu Siluridae 

13 Nga Mway Htoe Colorful Eel Mastacembelus 

unicolor 

Mastacembelidae 

14 Nga Shint Ne Swamp eel Monopterus albus Synbranchiformes 
Source: Based on the baseline survey during wet season and dry season 
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Flora observed in six plots around the proposed project (wet season) 

Figure 22: Flora observed at KB1 (wet season) 
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CN – Chinese sumac  

SN –Rhus chinensis 

F    -Anacardiaceae 

 

CN- Malabar goose berry 

SN – Melastoma  clarkenum 

F   -Melastomaceae  

   

CN- Yoruban bologi 

SN –Crassocephalum rubens  

F    -Asteraceae 

 

CN-Common bracken 

SN –Pteridium aquilinum 

F   - Dennstaedtiaceae 

 

CN- East Indian glory bower 

SN-Clerodendrum colebrookianum 

F   - Lamiaceae  

 

CN- Smilaxes 

SN –Smilax perfoliata 

F   - Smilacaceae  

CN- Velvet bean 

SN –Mucuna pruriens 

CN- Black nightshade 

SN –Solanum nigrum 

F   - Solanaceae  
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CN- Basket grass 

SN –Lomandra sp 

F   -Asparagaceae 

 

CN- Dwarf white bauhinia 

SN –Bauhinia acuminata  

F   - Fabaceae 

 

CN- Blackboard tree 

SN – Alstonia scholaris 

F   - Apocynaceae 

 

CN –Benghal dayflower 

SN  -Commelina benghalensis 

F     -Commelinaceae 

 

CN- Jujube 

SN –Ziziphus jujuba 

F   -Rhamnaceae 

 

CN- Citron 

SN-Citrus medica 

F   -Rutaceae 

 

CN- Red lucky seed 

SN – Adenanthera pavonina 

F   - Fabaceae 

 

CN- Indian gooseberry 

SN –Phyllanthus emblica 

F   -Phyllanthaceae 
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CN- Air yam 

SN –Dioscorea bulbifera 

F   -Dioscoreaceae 

 

CN-Snuff box sea bean 

SN – Entada rheedii 

F   - Fabaceae  

CN- Needlewood tree 

SN – Schima wallichii 

F   - Theaceae 

 

CN- Caesarweed 

SN –Urena lobata  

F   - Malvaceae 

 

CN- Hairy fig 

SN –Fucus hispida 

F   -Moraceae 

 

CN- Dwarf white orchid 

SN –Duabanga grandiflora 

F   -Lythraceae  
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 Figure 23: Flora observed at KB2(wet season) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 

 

CN- Singkrang 

SN – Saurauia roxburghii 

F   - Actinidiaceae 

 

CN- Drooping fig 

SN – Ficus semicordata 

F   - Moraceae 

 

CN-Tiger grass 

SN – Thysanolaena latifolia 

F   -Poaceae 

 

CN- Kenda 

SN –Macaranga peltata 

F   -Euphorbiaceae 

 

CN- Asian ticktrefoil 

SN-Desmodium heterocarpon 

 F   -Fabaceae 

 

CN- Sweet chestnut 

SN – Castanea sativa 

F   -  Fagaceae 

 

CN-Shikakai 

SN –Acacia concinna 

F   -Fabaceae    
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CN- East Indian glory bower 

SN-Clerodendrum colebrookianum 

F   - Lamiaceae  

 

CN- Tea 

SN –Camellia sinensis 

F   -Theaceae 

 

CN- Bodhi tree 

SN –Ficus religiosa 

F   -Moraceae 

 

CN- Black-jack 

SN –Bidens pilosa 

F   -Asteraceae 

 

CN- Sambong 

SN –Blumea balsamifera 

F   -Asteraceae 

 

CN- Giant fern 

SN-Angiopteris evecta 

F   -Marattiaceae 

 

CN- Crepe ginger 

SN – Cheilocostus speciosus 

F   - Costaceae 

 

CN- Smilaxes 

SN –Smilax perfoliata 

F   - Smilacaceae  
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CN- Hamilton’s bamboo 

SN-Dendrocalamus hamiltonii 

F   -Poaceae 

 

CN- Velvet leaf bamboo 

SN- Dendrocalamus brandisii 

F   - Poaceae 

 

CN- Needlewood tree 

SN – Schima wallichii 

F   - Theaceae 

 

CN- Velvet bean 

SN –Mucuna pruriens 

F   - Fabaceae 
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Figure 24: Flora observed at KB3 (wet season) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Midnight horror 

SN – Oroxylum indicum 

F    -Bignoniaceae 

 

CN- Elephant rope tree 

SN – Sterculia villosa 

F   - Malvaceae 

 

CN-Shikakai 

SN –Acacia concinna 

F   -Fabaceae    

 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 

 

CN- White siris 

SN –Albizia procera 

F   -Fabaceae 

 

CN- Dwarf white bauhinia 

SN –Bauhinia acuminata  

F   - Fabaceae 

 

CN- Velvet leaf bamboo 

SN- Dendrocalamus brandisii 

F   - Poaceae 

 

CN- Indian gooseberry 

SN –Phyllanthus emblica 

F   -Phyllanthaceae 

 



 

115 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Salpani 

SN – Desmodium gangeticum 

F   -Fabaceae 

 

CN- Kenda 

SN –Macaranga peltata 

F   -Euphorbiaceae 

 

CN- Kassod tree 

SN –Senna siamea 

F   -Fabaceae  

 

CN- Fragrant rosewood 

SN –Dalbergia odorifera 

F   - Fabaceae 

 

CN- White siris 

SN –Albizia procera 

F   -Fabaceae 

 

CN- Longsheath bamboo 

SN –Thyrostachys siamensis 

F   - Poaceae 

 

CN- Siam weed 

SN –Chromolaena odorata 

F   -Asteraceae 

 

CN- Bombax 

SN –Bombax ceiba 

F   - Malvaceae 
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Figure 25: Flora observed at KB4 (wet season) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 

 

CN- Coatbuttons 

SN –Tridax daisy 

F   -Asteraceae 

 

CN- Compact sedge 

SN – Cyperus compactus 

F   - Cyperus 

 

CN- Benghal dayflower 

SN –Commelina benghalensis 

F   - Commelinaceae 

 

CN - Tropical girdlepod 

SN  –Mitracarpus hirtus 

F     -Rubiaceae 

CN- Water primrose 

SN-Ludwigia hyssopifolia 

F   -Onagraceae 

 

CN- Gaint sensitive plant 

SN – Mimosa invisa  

F   - Fabaceae 

 

CN- Sensitive  

SN –Mimosa pudica  

F   -Fabaceae 
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CN-Sickle senna 

SN –Senna tora 

F   -Fabaceae  

 

CN- Sullu spurge 

SN – Euphorbia sp 

F   - Euphorbiaceae 

 

CN- Eugenia 

SN – Eugenia sp 

F   - Myrtaceae 

 

CN- Forked fimbry 

SN –Fimbristylis dichotoma 

F   - Cyperaceae 

 

CN – Chinese sumac  

SN –Rhus chinensis 

F    -Anacardiaceae 

 

CN- Banana 

SN-Musa sp 

 F  -Musaceae 

 

CN- Kassod tree 

SN –Senna siamea 

F   -Fabaceae  

 

CN-Common bracken 

SN –Pteridium aquilinum 

F   - Dennstaedtiaceae 

 



 

118 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Tiger grass 

SN –Thysanolaena latifolia 

F   -Poaceae 

 

CN- Caesarweed 

SN – Urena lobata 

F   -  Malvaceae 

 

CN- Grasslike fimbry 

SN – Fimbristylis miliacea 

F   - Cyperaceae 

 

CN- Black nightshade 

SN –Solanum nigrum 

F   - Solanaceae  

CN- Shortleaf spikesedge 

SN – Kyllinga brevifolia 

F   -Cyperaceae 

 

CN- Common guava 

SN-Psidium guajava 

F   -Myrtaceae 

 

CN- Blue tongue 

SN – Melastoma affine 

F   - Melastomataceae 

 

CN- Siam weed 

SN –Chromolaena odorata 

F   -Asteraceae 
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Figure 26: Flora observed at KB5 (wet season) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Tropical girdlepod 

SN –Mitracarpus hirtus 

F   -Rubiaceae 

 

CN-Common bracken 

SN –Pteridium aquilinum 

F   - Dennstaedtiaceae 

 

CN- Tiger grass 

SN –Thysanolaena latifolia 

F   -Poaceae 

 

CN- Siam weed 

SN –Chromolaena odorata 

F   -Asteraceae 

 

CN-Sickle senna 

SN –Senna tora 

F   -Fabaceae  

 

CN- Blue tongue 

SN – Melastoma affine 

F   - Melastomataceae 

 

CN- Caesarweed 

SN – Urena lobata 

F   -  Malvaceae 

 

CN- Rubber 

SN –Hevea brasiliensis 

F   -Euphorbiaceae 
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 Figure 27: Flora observed at KB6 (wet season) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN-Crepe ginger 

SN –Cheilocostus speciosus 

F   -Costaceae 

 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 

 

CN- Caesarweed 

SN – Urena lobata 

F   -  Malvaceae 

 

CN-Common wireweed 

SN – Sida acuta 

F   - Malvaceae 

 

CN- Siam weed 

SN –Chromolaena odorata 

F   -Asteraceae 

 

CN- Bedgrass 

SN –Ichnanthus sp 

F   -Poaceae 

 

CN- Kassod tree 

SN –Senna siamea 

F   -Fabaceae  

 

CN- Sensitive plant 

SN –Mimosa pudica  

F   -Fabaceae 
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CN- earleaf acacia 

SN –Acacia auriculiformis 

F   -Fabaceae 

CN- Common guava 

SN-Psidium guajava 

F   -Myrtaceae 

CN- Bedgrass 

SN –Ichnanthus sp 

F   -Poaceae 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 
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CN- Bombax 

SN –Bombax ceiba 

F   - Malvaceae 

 

CN- Potatotree 

SN – Solanum erianthum 

F   - Solanaceae 

 

CN- Jujube 

SN –Ziziphus jujuba 

F   - Rhamnaceae 

 

CN-Indian acalypha 

SN –Acalypha indica 

F   - Euphorbiaceae 

 

CN- Purple yam  

SN –Dioscorea alata 

F   -Dioscoreaceae 

 

CN- Sullu spurge 

SN – Euphorbia sp 

F   - Euphorbiaceae 

 

CN-Creeping smartweed 

SN – Polygonum chinense L. 

F     -Polygonaceae 

 

CN- Beechwood 

SN –Gmelina  arborea 

F   -Lamiaceae 
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Figure 28: Poisonous mushroom founded in KB1 and KB2 of proposed project area (wet season) 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

   

CN- Vomiting russula 

SN –Russula emetica 

F   - Russulaceae 

 

CN- Bitter bolete 

SN – Tylopilus sp 

F   - Boletaceae 

 

CN- Green-spored parasol 

SN –Chlorophyllum molybdites 

F   - Agaricaceae 

 

CN- Earthball 

SN –Scleroderma sp 

F   - Sclerodermataceae 
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Fauna observed around the project area (wet season) 

Figure 29: Bird Species during the wet season 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
CN- Scarlet minivet 

SN –Pericrocotus speciosus 

F    - Campephagidae iucn- lc 

 

CN- Shikra 

SN – Accipiter badius 

F    -Accipitridae 
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Figure 30: Moths, Butterfly and caterpillar during wet season 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Indo-Chinesestraight pierrot 

SN –Caleta roxus roxana 

F   -Lycaenidae 

CN-Common emigrant (F) 

SN – Catopsilia pomona 

F   - Pieridae 

CN- Mottled emigrant 

SN – Catopsilia pyranthe 

F   - Pieridae 

CN- Common emigrant (M) 

SN – Catopsilia pomona 

F   - Pieridae 

 

CN- Blue admiral 

SN –Kaniska canace 

F   -Nymphalini 

 

CN- Common leopard butterfly 

SN-Phalanta phalanta 

F   -Nymphalidae 

 

CN- Black-spotted labyrinth 

SN – Neope muirheadii 

F   - Nymphalidae 

 

CN- Striped blue crow (M) 

SN –Euploea mulciber  

F   - Nymphalidae 
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CN- Punchinello 

SN –Zemeros flegyas 

F   -Riodinidae 

 

CN-Common five-ring 

SN – Ypthima baldus 

F   - Nymphalidae 

CN- Club silverline 

SN –Cigaritis syama 

F   -Lycaenidae 

 

CN- Grey count 

SN –Tanaecia lepidea 

F   - Nymphalidae 

 

CN- Common imperial 

SN –Cheritra freja 

F   -Lycaenidae 

 

CN- Yellow pansy 

SN-Junonia hierta 

F   -Nymphalidae 

 

CN- Common sailor 

SN – Neptis hylas 

F   - Nymphalidae 

 

CN- Tamil ace 

SN –Thoressa sitala 

F   -Hesperiidae 
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CN- Forget-me-not 

SN –Catochrysops strabo 

F   -Lycaenidae 

 

CN-Common castor 

SN- Ariadne merione tapestrina 

F   -Nymphalidae 

   

CN- Dark grass-brown 

SN – Orsotriaena medus 

F   - Nymphalidae 

 

CN- Common grass yellow 

SN –Eurema hecabe 

F   - Pieridae 

 

CN- Margined hedge blue 

SN –Lycaenopsis marginata 

F   -Lycaenidae 

 

CN- Chocolate  tiger 

SN-Parantica melaneus 

F   -Nymphalidae 

 

CN-Common mormon 

SN –Papilio polytes 

F   -Papilionidae 

 

CN- Lemon pansy 

SN – Junonia lemonias 

F   - Nymphalidae 
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CN- Common tiger 

SN – Danaus genutia 

F   - Nymphalidae 

 

CN-Long-branded bushbrown 

SN –Mycalesis visala visala 

F   - Nymphalidae 
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CN- Lemon pansy (larvae) 

SN – Junonia lemonias 

F    - Nymphalidae 

 

CN- Ruby tiger (larvae) 

SN-Phragmatobia fuliginosa 

F   -Erebidae 

 

CN- Sunda green Vishnu-moth 

(larvae) 

SN – Trabala viridana 

F   - Lasiocampidae 

CN- Drury’s jewel 

SN –Cyclosia papilionaris 

F   -Zygaenidae 

 

CN- Unknow catepillar 

SN –Cyclosia panthona 

F   -Zygaenidae 

 

CN- Lemon pansy (larvae) 

SN – Junonia lemonias 

F    - Nymphalidae 
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Figure 31: Other insects during wet season 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

CN- Black-winged grasshopper 

SN –Dissosteira carolina 

F   -Acrididae 

 

CN-Japanese pine sawyer 

SN –Monochamus alternatus 

F   - Cerambycidae 

 

CN- Giant golden orb weaver 

SN – Nephila pilipes 

F   - Araneidae 

 

CN- White footed ant 

SN – Technomyrmex albipes 

F   - Formicidae 

 

CN- Formosan termite 

SN –Coptotermes formosanus 

F   -Rhinotermitidae 

CN- Eastern pygmyfly (male) 

SN –Nannophya dalei 

F   -Libellulidae 
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 Flora observed around the project and access road(dry season) 

 Figure 32: Flora observed during dry season 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN-Caesarweed 

SN-Urena lobata 

F  -Malvaceae 

CN-Common wireweed 

SN-Sida acuta 

F  -Malvaceae  h-s 

CN- Crepe ginger 

SN- Cheilocostus speciosus 

F  - Costaceae 

CN-Sensitive plant 

SN-Minosa pudica 

F  -Fabaceae   

 

CN-Common lantana 

SN –Lantana camara 

F   -Verbenaceae 

CN-Cotton tree 

SN-Bombax ceiba 

F  -Malvaceae 

 

CN- Purple yam  

SN –Dioscorea alata 

F   -Dioscoreaceae 

 

CN-Creeping smartweed 

SN-Persicaria chinensis 

F  -Polygonaceae   
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CN-Bluebell barleria 

SN-Baleria cristata 

F  -Acanthaceae  h-s 

CN-Tiger grass 

SN – Thysanolaena latifolia 

F   -Poaceae   

CN- Jujube 

SN –Ziziphus jujuba 

F   -Rhamnaceae 

CN-Siam weed 

SN-Chromkolaena odorata 

F  -Asteraceae 

 

CN- Common guava 

SN-Psidium guajava 

F   -Myrtaceae 

 

CN-Spiny pigweed 

SN-Amaranthus spinosus 

F  -Amaranthaceae 

 

CN - Velvet leaf bamboo 

SN- Dendrocalamus brandisii 

F  - Poaceae 

 

CN- Sickle senna 

SN- Senna tora 

F  - Fabaceae 
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CN-Jackfruit 

SN-Artocarpus heterophyllus 

F  -Moraceae 

 

CN-Tea 

SN- Camellia sinensis 

F  - Theaceae 

 

CN  -Hairy fig 

SN   -Ficus hirta 

F      -Moraceae 

CN- Blue tongue 

SN – Melastoma affine 

F   - Melastomataceae 

CN-Mango 

SN-Mangifera sp 

F  -Anacardiaceae 

 

CN-Common bracken 

SN –Pteridium aquilinum 

F   - Dennstaedtiaceae 

 

CN - Sullu spurge 

SN- Euphorbia sp 

F  - Euphorbiaceae 

 

CN   -False buttonweed 

SN  -Spermacoce stricta 

F     -Rubiaceae 
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  Fauna observed around the project (dry season) 

  Figure 33: Butterfly and moth observed during the dry season 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN- Mottled emigrant 

SN – Catopsilia pyranthe 

F   - Pieridae 

CN-Psyvhe 

SN-Leptosia nina 

F  -Pieridae 

CN- Common sailor 

SN – Neptis hylas 

F   - Nymphalidae 

CN-Chocolate pansy 

SN- Junonia iphita 

F   -Nymphalidae 

CN-Common emigrant (F) 

SN – Catopsilia pomona 

F   - Pieridae 

 

CN-Silvery blue 

SN-Glaucopsyche lygamus 

F   -Lycaenidae 
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 Figure 34: Fish observed during the dry season 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CN-Silond catfish 

SN-Silonia silondia 

F  -Schiibeidae 

 

CN-Ray finned fish 

SN-Scaphognathops bandanensis 

F  -Cyprinidae 

CN-Mrigal 

SN-Cirrhinus mrigala 

F   -Cyprinidae 

CN-Long whiskers catfish 

SN-Mystus gulio 

F   -Bagridae 

 

CN-Rhodeus 

SN-Rhodeus laoensis 

F  -Cyprinidae 
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5.9 Social Components 

5.9.1 Methodology 

 

The project site was situated in Kunlong township and the affected areas of the project 

sites are Holi village, Khaikpan village, Tone Kyat and Tadaoo village. In order to access the 

social economic conditions in Kunlong township and the affected four villages of the project 

site, the data and information such as population, household size, education, agriculture, 

livestock and fisheries, employment, income, humanitarian organization, environmental 

conservation activities, religious institutions, sports, entertainment and communications, 

energy utilization, water resource, solid waste and sewage management system, public health 

components, and cultural components, etc were gathered by both primary survey and desktop 

studies during September, 2019. The primary data and information for the village level are 

collected by the random sampling method. 

The secondary data and information for township level were obtained from the 

https://themimu.info/township-profiles?field_doc_ tx_state_regions_tid=53. The primary data 

for socio-economics analysis of the village level were collected by doing survey in the affected 

areas of Kunlong township during the month of September 2019, and some reliable primary 

and secondary data were gathered from the village tract administrative office. The primary data 

such as household size, education, religion, ethics, literacy, livelihood, education, income, 

employment, energy utilization, water resource, solid waste and sewage management system, 

sport, entertainment and communication for the village level are collected. The secondary data 

collected in the affected villages are no. of household, no. of school, population, religious 

institution and humanitarian organization. The socio-economics analysis for township level 

and village level were done by the descriptive analysis with tables, picture, pie chat and figure, 

etc. The social survey assessment by the survey team was recorded with the photo (See in 

Annex 12.7). 

 

5.9.2 Social Economic Situation in Kunlong 

Kunlong Township is situated in Lashio area of Northern Shan State but at the western 

part of Ho Pan Township and the eastern part of Thein Ni Township and Kut Khaing Township. 

Lauk Kai Township is located in the northern part of Kunlong. As a part of affected area 

investigation study, the socio-economic investigation is primarily focused on the affected areas 

and 4 villages to be exact in Kunlong Township.  

In Kunlong Township, Holi village and Khaik Pan Village under Holi Village tract, 

Tadar Oo village of Tadar Oo village tract and Tone Kyat village of Tone Kyat village tract 

fall in the project affected area that are likely to experience the socio-economic effects of the 

project. Primary emphasis of the investigation for socio-economic situation of the area was 

conducted in October 2019 and will capture socio-economic status, protected items, and 

potential advantages and disadvantages of the project on the local populace. Village tract level 

administrative offices provided data related to socio-economic status of the project area. 
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In terms of Net Gross Domestic Product (GDP), the distribution of each sector (Goods, 

Trade and Service) at Kunlong Township is shown in Figure 35 Per capita income in Kunlong 

Township is 767,583 Kyats in 2017-18.  
 

 

Figure 35: GDP in Kunlong Township 

 

5.9.2.1 Population Growth and Distribution  

a. Kunlong Township  

The current population of Kunlong Township is 57,501 with 5,837 people in township 

area, and 51,664 people in the rural areas. The width of Kunlong Township is 379.39 square 

miles in size, involving in 0.375 square miles for urban area with 6 quarters and rural area 

consisting of 25 village groups with 173 villages. Overwhelming majority of Kunlong residents 

are Koe Kant (67.66%) while the rest constitutes Kachin (11.25%), Wa (Lwae La) (7.8%), 

Myaung Zee (5.07%), Shan (4.45%), Burmese (2.46%), and the others. Among them, 42.31% 

are Buddhists while the rest constitutes Christian (12.19%), Hindu (13.94%), Islam (0.09%) 

and others (45.4%). The population growth rate is 0.002% and the ratio of male and female is 

1.01:1. The distribution of household for rural and urban area of Kunlong Township can be 

seen in the following Figure 36.  

 

Figure 36: Household distribution in rural and urban of Kunlong Township 

 The data from Table 39 indicates that 58.60 percent of the populations were above 18 

years old, and 41.39 percent were under 18 in the urban areas while 60.13 percent and 39.86 

percent of the populations were above 18 and under 18 years old in the rural areas. The 

relatively low proportion of population under 18 was due to the low fertility level especially in 
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the urban areas. The number of male and female (above 18 years old) in urban areas are less 

than those of in rural areas. For the number of male and female (below 18 years old) between 

urban areas and rural areas, the similar trend was observed.   

In Figure 37, the percentage of male (above 18 years old) in both rural areas and urban 

areas is not too different with the percentage of female (above18 years old). The similar trend 

was observed between the percentage of male and female (under 18 years old).  

Table 39. Population Distribution of Male and Female in Rural and Urban of Kunlong     

Township (2018) 

No. Categories above 18 years Under 18 years Total 

  Male Female Total Male  Female Total Male  Female Total 

1 Urban 1624 1797 3421 1243 1173 2416 2867 2970 5837 

    (58.60)   (41.39)    

2 Rural 15554 15513 31067 10477 10121 20598 26031 25634 51665 

    (60.13)   (39.86)    

 Total 17178 17310 34488 11720 11294 23014 28898 28604 57502 

Source:https://themimu.info/sites/themimu.info/files/documents/TspProfiles_GAD_Kunlong_2018_MMR.pdf  

 

Figure 37: Male and Female Distribution in rural and urban area of Kunlong Township 

(2018) 

b. Village Tract 

Holi Village tract with 320 households hosts the population of 2,000, whereas Khaik 

Pan Village of Holi village tract with 18 households has the population of 80. Tadar Oo village 

has reportedly 120 households while Tone Kyat village with 270 households has the total 

population of 1653.  

In terms of ethnicity distribution in Holi Village, Kachin overwhelmingly constitutes 

majority subsequently followed by Mone or Law Waw (23%), Ko Kant (19%), and a handful 

number of Burman, Shan and Palung. Similarly, in Kaik PanVillage, majority (75%) of total 

household are Kachin, and Mone or Law Waw constitutes 25%. In Tadar Oo Village, Kachin 
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and Burma are equal majority groups by (50%) of total household respectively while majority 

(62.5) of total households in Ton Kyat village are Burman followed by Mone or Law Waw 

(37.5%). (Figure 38). 

 

Figure 38: Distribution of Ethnicity in the project affected area of Kunlong Township 

5.9.2.2 Household Size  

The term “household” is generally used to refer to a social group of people who live, 

work, and eat together (Siegel and Swanson, 2004). For the purpose of this study, the term 

“household size” has been used to refer to the number of peoples who usually resides in the 

household and shares household expenses (‘common’ kitchen) (Kamuzora, 2002). This 

definition puts together people like parents, children, and any other person who cooperate in 

the daily economic and social life.  

Table 40. Distribution of Household Size in the selected study areas of Kunlong Township 

No.  
Household 

Size 

Holi Village Tract (VT) Tadar Oo VT Ton Kyat VT 

Holi Village 
Kaik Pan 

Village 

Tadar Oo 

Village 

 Ton Kyat 

Village  

 % % % % % 

1 (1-3)                9.68                  -                  25                  -  

2 (4-7)             54.84               25                  25               75  

3 (8-11)             35.48               75                  50               25  

  Total                 100             100                100             100  

Source: Based on primary survey, September 2019 

The survey of the distribution of average household size in the four villages, ranging 

from 1-3, 4 -7, and 8 -11 members, found that majority (54.84%) of households have between 

4 and 7 family members followed by households with between 8 and 11 family members 
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(35.48%) in Holi village while majority of total households (75%) has between 8 and 11 family 

member and 25 percent has between 4 and 7 family members in Khaik Pan village.  In Tadar 

Oo village, half of total household has between 8 and 11 family members while 25% was 

occupied by the groups between 1 and 3 and between 4 and 7 family members. For Tone Kyat 

village, majority (75%) of total household has between 4 and 7 family members while the rest 

25 percent has between 8 and 11 family members. 

A household study in 2019 finds domination in male distribution is common throughout 

the area. The age distribution showed that majority of the residents are adults between 36 and 

60 and very few percent is above 60 years old in the area, in accordance with the study.  

5.9.2.3 Literacy and Education 

a. Literacy in Kunlong Township 

Education is a very important characteristic of a person as it determines his/her level of 

understanding and interaction with the surrounding environment (URT, 2003a). Also, 

education is the most important tool for developing human skills, knowledge and liberating 

people from poverty (URT, 1999). Of which total population (57,502) of Kunglon Township, 

42,523 are above 15 years old which is literate to 32,580. So, the overall literacy rate in Kun 

Long Township is 77%.  

 

b.  Literacy in Village Tract at Kunlong Township 

Analysis of education level in the rural areas is of particular importance as it can be 

used to interpret increased skills levels. The data can be useful for productive investment. In 

Holi Village Tract, a high school and a primary school are in place but there is no school in 

Khaik Pan Village. A primary school each was found in Tadar Oo village and Tone Kyat 

village. Generally, a fair percentage of peoples from the area completed high school level 

education and very few peoples claimed to have no education.  

Students who completed primary education in Tadar Oo village and Tone Kyat village 

have to go to near Holi village in Kunlong Township which has the Basic Education High 

School (BEHS) for their further education. The students in Khaik Pan Village have to go to 

Holi village for both primary and high school.   

5.9.2.4 Livelihood and Income 

a. Agriculture and Forestry, and Livestock 

Kunlong Township is located on the mountainous areas and the so called “Mainmahla” 

mountain was lying from east to west in the areas of Kunlong Township. Moreover, TanLwin 

River, Nant Tain stream and Nan Lin stream are flowing famously in the township area.  So, it 

is offering the fertile land and abundant water source for its agriculture lying above 1,413 feet 

sea level and the highest mountain was “Tar Shwe Htan” with the height of 7,171 feet.  

For environmental conservation, total reserved forest areas cover (8,028) acres.  

Commercial forest area covers 915 acres, which include teak.  
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Six out of top ten Myanmar national priority crops, rice, peanut, sesame, sunflower, 

green gram, mung bean, pigeon pea, cotton, sugarcane and corn, are cultivated in Kunlong 

Township in 2018. Monsoon rice stands the highest rate of cultivation (49%) followed by 

sugarcane (26%), maize(rainy) (24%) then the other crops such as maize(winter), 

sesame(rainy), pigeon pea(rainy), and sunflower was found only a few percentages. Moreover, 

there are six kinds of perennial plants namely Thit Seint (Makalaw), fruit tree, tea plant, coffee 

and pepper in Kunlong Township.  

Beef and sheep/goat are the leading livestock products in 2017-18 . Total egg 

production from chicken and duck are 21,465(98%) and 400(2%), respectively.  

b. Employment  

Local administrative information from 2017-2018 fiscal year stated that the 

employment rate of Kunlong Township is 98%. 32,835 peoples are reportedly employed, 

especially in agriculture sector. The information also added that the un-employment rate is 

about 1.21 % of the total population. The following table shows the distributions of 

employment by sector in Kunlong Township. Majority of the population (53%) was involved 

in agriculture sector while some (28%) engaged in daily worker as mason (See Figure 39). 

 

  

Figure 39: Population based on their employment 

c. Income 

Majority of the households (84 %) in Holi village earn between 100,000 and 400,000 

Kyats per month. And only 3% makes between 1,500,000 and 2,500,000 Kyats per month. At 

Khaik Pan Village, all of the household earn between 100,000 and 400,000 Kyats per month. 

For Tadar Oo village and Tone Kyat village, majority of total household earn between 100,000 

and 400,000 Kyats per month followed by 25% and 37.5% in making between 400,000 and 

800,000 Kyats per month. It can be seen that there is no household who makes less than 100,000 

Kyats per month and the highest income between 1,500,000 and 2,500,000 Kyats per month is 

seen only in Holi village. Being located at the important point for trade in the northeast part of 

Myanmar, most people’s gain economics benefit from their farm production, livestock 
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breeding and own business leading to the proper income distribution while some enjoys the 

higher income from lucrative businesses. 

In fact, all households own their houses in all affected villages. Specifically, 58.1 

percent of total household are living in the houses made of brick followed by 35.5% in the 

houses made of wood and 6.5% in the houses made of bamboo in Holi village. But 50% of 

total household in Khaik Pan Village are living in the woodhouse while another 50% are in the 

bamboo-house. But all houses in Tadar Oo are made of brick. At Tone Kyat village, half of the 

houses are made of brick while another half is made of wood.  

5.9.2.5 Humanitarian organizations 

According to Regional Information of Kunlong Township, total of five Non-

Government Organizations (NGOs) are operating in the area. These are the local branch of 

women affair organization with 7,412 members, maternal and child affair organization with 

17,217 members, retired soldier affair association with 67 members, Red Cross with 276 

members, and fire brigade with 207 members. In addition, one locally organized community 

for Koe Kant ethnic and culture is active.  

In the proposed project affected villages, women welfare community, Law Waw 

Church Association, Kachin Bu Church (KBC), and Social Welfare Association were found in 

Holi village while social welfare community was only found in Tadar Oo village. There is no 

organization in Khaik Pan Village and Tone Kyat village. 

5.9.3 Environmental conservation activities 

In the fiscal year of 2017-2018, public owned forest area for (42) acres and mixed crops 

cultivation with forest area for (30) acres were run by the government together with the private 

sector. Moreover, Teak, Pyin Ka Toe, Yae Tin Win, and Maezalae have been planted by the 

government together with the local peoples totaling 25000 plants. Additionally, the awareness 

training for environmental conservation was organized by the government together with the 

regional forest organization and 15 trainees attended the training. 

5.9.4 Living conditions and access to public services 

a. Religious institutions  

There is one Church Building in Holi Village and Tone Kyat. Majority, 74.19%, of the 

Holi village is Christian followed by 25.80% in Buddhist while all total households in Khaik 

Pan Village are Christians and all households in Tone Kyat Village are Buddhist. In Tadar Oo 

village, Buddhist and Christians are equally distributed by 50% each.   

b. Sports, Entertainment and communications 

An arena and gymnasia are available for sports or entertainment events in Kunglon 

Township. Popular sports include football, volleyball, basketball, and golf. A park for 

recreation and entertainment was observed but no movie theatre was found to be operational.  

For information and entertainment in the villages, majority of total households in Holi 

village and Tadar Oo village depend on both newspaper and social network while some depend 

on only on newspapers, social network, and words of mouth. In Khaik Pan Village, the entire 



 

143 

 

village obtains information from social network. However, majority of total household in Tone 

Kyat village rely on TV and social networks for their information and entertainment while 

some choose to rely on only social networks and words of mouth.  Increasing trend in the use 

of mobile phone is observed in those villages.  

c. Energy Utilization 

In terms of energy utilization, electricity is available in Holi village, Tadar Oo village, and 

Tone Kyat village. However, 94% of total household in Holi village are using electricity and 

the rest are using power from battery and solar energy. All households get power supply in 

Tadar Oo and Tone Kyat village. At Khaik Pan Village, there is not electricity available. 50 

percent of total household depends both on battery and solar energy while the last 25 percent 

is using only solar energy for their energy utilization. While some places receive electrical 

power, majority of the population in this area still depend heavily on firewood and charcoal for 

cooking.  

d. Water resource 

Creek serves as major water source for Holi village and Tadar Oo village and some use spring 

water which is flowing down from the mountains for their daily life. In Khaik Pan Village, 

water supply for all households flows down from the mountains while majority of household 

in Tone Kyat Village rely water from tube wells. Some use water from creek and water flowing 

down from the mountains.  

e. Solid Waste and Sewage Management System  

Waste burning is abundant in all villages. All households store solid wastes at a designated 

place and burn them. No municipal solid waste management system could be seen in the area. 

The majority (68%) of household in Holi village feed the disposal of perishable things and 

scraps to the animals and some disposed it to the designated place or in the ditch/runnel or 

sometimes burn it while all households in the remaining three villages feed the disposal of 

perishable things and scraps to the animals. However, the area itself is relatively clean without 

littering trashes but occasionally, illegally dumped litters could be observed in bushes and 

runnels. Awareness level of health effects from burning wastes could be concluded as high as 

everyone seems to understand the health issues associated with burning trashes but at the same 

time, everyone believes that it is the only solution to dispose trash. 

Every household seems to have individual onsite septic system and no municipal wastewater 

pumping or treatment system could be found in the area. Majority of total household in Holi 

village and Tadar Oo village has concrete toilet while majority of total households in Tone 

Kyat village have wooden toilets. However, all households in Khaik Pan Village have wooden 

toilet. Generally, flush toilet and squat toilet systems have been observed in households.  

5.9.5 Public Health Components  

Morbidity is in poor state for both acute and chronic diseases. Many of the leading 

causes of morbidity in Myanmar are associated with communicable diseases and 

pregnancy/childbirth.  
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In the project affected villages, hypertension, diagnoses, influenza (blood), skin itching, 

diarrhea and lung, TB, liver, dengue fever, and seasonal flu are generally complained by the 

respondents of four villages while everyone seems to agree that malaria incidents become rare 

in the area lately. Specifically, majority of total household in the Holi village, Khaik Pan 

Village and Tone Kyat village complains the seasonal flu and sometimes dengue fever while 

total household in Tadar Oo village complains of hypertension/diagnoses, diarrhea and lung, 

TB, and seasonal flu. 

5.9.6 Cultural Components 

a. History of the Location 

  In the ancient kingdom period, Caliphate/ Soviet Rule (Hcaw Bhwar) governed the 

Kunglon Township. “Kyun Gyi” is located at the confluence of the “Than Lwin River and Nant 

Tain Stream”. The origin of Kunglon Township came from “Kyun Gyi”. In the year of 1962, 

the district office was established in Kunglon Township then it was transferred to the General 

Administration Department (GAD) under Ministry of Immigration in 1965. Since 2018, GAD 

has been again transferred under Ministry of Union Office. 

b. Cultural Heritage 

Living heritage sites, well known to the local residents, are pagoda complexes, shrines, 

and monasteries, located within human settlements. There are no famous ancient buildings and 

places in Kunglon Township. Isolated burial sites in accordance with Chinese tradition could 

also be observed in various places. The famous pagoda and monasteries are found as per follow 

in Table 41: 

Table 41. Famous pagoda and monastery in Kunglon Township 

No. Name  Location 

 Famous Pagoda  

1. Tadar Oo Shrine  Staff Qt 

2. Shwe Phone Pwint Shrine Pan Sann Nant Village 

 Famous Monastery  

1. 

 

Htaye Ya War Da Buddha Sasanarpyu 

(Central) 

Nyar Na Tetpann Qt. 

Source: https://themimu.info/sites/themimu.info/files/documents/TspProfiles_GAD_Kunglon_2018_MMR.pdf 

 

c. Description of traditional knowledge, beliefs, and cultural practices 

Although no special cultural heritage with regard to tradition and ritual practices were 

mentioned in interviews with villagers and stakeholders, common festivals and religious events 

are water festival, Myanmar New Year, and Chinese New Year, full moon day of Tabaung, 

and taking monastic order ceremony. Church complex and monasteries are the center of 

religious life in this part of Myanmar.  
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Project site does not consist any evidence of cultural and heritage importance.  

However, any chance find cultural and heritage matters will be treated with extreme care and 

will be conserved.  If there is any event of chance find, relevant authorities such as cultural and 

heritage departments and archeology department will be informed immediately, and any 

project activity will be put on a halt until the clearance is granted by the authorities concerned.  
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6.0 IMPACT AND RISK ASSESSMENT AND MITIGATION 

MEASURES 

6.1 Objectives for Conducting ESIA 

DOB’s policy and Myanmar environmental conservation laws, regulations, and 

procedures necessitate the project to adhere with environmental and social requirements. DOB 

has made strong commitment to avoid adverse environmental and social impacts from its 

projects and only after DOB has exhausted all possible options to proactively prevent adverse 

impacts, DOB shall resort to seek equivalent mitigation measures to negate its footprints in 

every stage of the project. In order to supplement DOB’s options and alternatives, DOB has 

determined to perform ESIA as early as required by ECD’s Procedures and develop prevention 

and mitigation mechanisms. Environmental and social impacts of the project are assessed and 

projected and at the same time, resettlement action plan (RAP) and ethnic minority 

management plan (EMMP) are articulated as parts of the ESIA for the project.    

6.2 Methodology for Impact and Risk Assessment  

 The assessment of environmental impacts is carried out in two steps: identification of 

impacts and evaluation of impact assessment. These two steps were described as follows. 

6.2.1 Identification of Impacts 

The project’s environmental and social impacts assessments involve the study of 

existing environmental and social conditions, examination of project’s activities, and pollution 

generating potentials, and thorough investigation of project’s environmental pollution control 

systems and social management plans including resettlement action plan, ethnic minority 

management plan, working environment, health, and safety measures. Impacts and pollution 

potentials from every stage of the project’ cycle, namely pre-construction phase, construction 

phase, operation phase, and de-commissioning phase, are envisaged and measured to formulate 

effective environmental and social management plan (ESMP) in conjunction with RAP and 

EMMP.   

Secondary information necessary to use in the impact assessments were obtained from 

various sources. Desktop study about the project area described general conditions of the 

project area.  Air, noise, and vibration surveys, water and groundwater quality assessment, soil 

condition examination, biological and forestry surveys, socio-economic surveys, and public 

consultations conveyed existing data for the environmental and social impact assessments. A 

thorough environmental study and a focused public consultation have been included in the 

ESIA. 

The project proponent provides all necessary detail information including but not 

limited to project background, project planning, all project development activities, project 

operation processes, and its environmental control systems and waste management together 

with all environmental and social safeguards policies. These data together with background 

data, which have been established from the field survey, facilitate the environmental team to 

assess environmental and social impacts. Integrating comprehensive background data and 
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assessments of potential impacts enhance the environmental team and the project proponent to 

develop meaningful and practical ESMP that is relevant to the project and its projected impacts. 

 

6.2.2 Evaluation of Impact Assessment 

The methodological approach followed is adapted from the impact assessment methods 

recommended by the World Bank (1991) and the International Finance Corporation (December 

1998). The approach used to assess the project’s environmental impacts determines the 

Intensity, Extent, and Duration of the anticipated positive or negative impact. These three 

qualifiers are grouped under one synthesis indicator, the significance of the impact. This 

indicator provides an overall assessment of the anticipated impacts on a given environmental 

component. The following figure schematically presents the basis process leading to an 

assessment of the impact’s significance. 

Although the impacts on the physical environment are described and quantified as 

accurately as possible, they cannot be assigned a value in and of themselves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 40: Impact Assessment Methodology 
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6.3 Identification of Project Affected Area, Receptors, and Stakeholders 

The estimation of project affected area from a number of available models, 

compounded with the mist of reliable scientific background data for all environmental and 

social conditions of the project area in conjunction with the absence of current reliable data 

feed, makes it far from convincing to prove evidence-based decision. Therefore, a 

contemporary approach to demarcate project affected area and to identify stakeholders 

becomes important to come up with.    

Identification of the project activities, projection of potential adverse effects in 

representative to the extent of possible pollution loads and issues, existing receptors and 

sensitivity conditions, duration of impacts, planned treatment mechanisms and their capacity, 

and predicted results for receiving adverse effects for such duration were weighted in the 

prediction consideration for impacts.  In addition, positive, negative, direct impact, indirect 

impact, and cumulative impacts are all taken into account in identification of the project 

affected area, receptors, and stakeholders. Magnitude of the impacts, likelihood of the 

occurrence, intensity and severity of the issue based on the estimated negative results, and 

degree of confidence were included in the fundamental prediction of rating significance. Based 

on the environmental and social characteristics of the project area observed and researched in 

the environmental and social field surveys, affected areas for the project are identified.   

The new bridge project will less likely to generate substantial environmental adverse 

impacts and none could pose as lasting impact either. Potentially considerable impact from 

altering the river’s flow regime with regards to depth, velocity, deposit pattern, and river 

morphology would only be taken into account in the implementation plan. Despite having 

positive effects, major impacts in the form of economic impacts, disruption to normal lives of 

the communities, and loss of properties could not be overlooked. Therefore, the Environmental 

and Social Management Plan (ESMP) will emphasize on social factor carefully. Based on the 

studies, radiation of impacts from the bridge building would not reach beyond 1.5 Km radium 

of the project site. With this particular projection, Holi Village, Khaik Pan Village, and Tadar 

Oo Village fall into the project affected area. By considering all things, communities from 

above villages, general administrative departments and the other government agencies, traders, 

the bridge and road users, and a handful of fishermen near the new bridge site constitute as the 

key stakeholders for this specific project.    

While building of the bridge is primarily the main theme of the project, ancillary 

facilities such as approach road are also included in the studies of environmental and social 

assessments. All environmental studies including air quality, water, soil, and biodiversity 

surveys covered the stretch of the planned approach road. Social studies also involved the 

communities and peoples from the area of the approach road.  The maps for environmental and 

social surveys will show the area coverage inclusive of the area to cover the approach road 

(See Figure 41). These issues were discussed in the public consultation as well.   

Thanlwin River’s flow is commonly known as very turbulent and because of the rapid 

flow, only limited river transportation could be seen in the river. With the careful selection of 
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the bridge design to minimize impacts on the river, the effect on the river from the bridge and 

the approach road will be utterly minimal. Sand island forming as an immediate signal of 

noticeable impacts on the river water flow regime could not be observed in the area for bridge 

construction. The existing bridge has not led to the same effects and so will not be the new 

bridge. The approach road may not contribute to the impacts on the river’s water flow regime.  
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Figure 41: Map overlaying the study areas and the approach road 
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6.4 Impact identification, Assessment and Mitigation 

6.4.1 Pre-construction Phase Impacts  

In preconstruction phase, land assessment and construction surveys were carried out.  

Potential 

Impact   

Project 

Activities 

Magnitude  Duration  Exten

t  

Inten

-sity  

Sum 

of 

score  

Degree of 

Significant  

Loss of 

terrestrial 

habitat  

Site clearing 

for 

assessments 

and surveys  

4 3 3 4 14 M 

Soil erosion  Partial land 

leveling and 

removing 

plant cover 

2 2 2 2 8 VL 

Disposal of 

earthen 

materials and 

plant debris  

Site clearing 

for 

assessment / 

tree cutting  

4 3 3 4 14 M 

 

6.4.2 Construction Phase Impacts 

Impact   Project 

Activities 

Magnitude Duration Extent Inten-

sity 

Sum 

of 

score 

Degree of 

Significant 

Effects on the river’s flow regime 

Temporary 

alteration in 

the river’s 

flow regime 

Laying 

foundation  

2 2 2 2 8 VL 

Loss of terrestrial habitat 

Loss of 

terrestrial 

habitat 

Land 

clearing for 

constructio

n activities, 

and 

presence of 

constructio

n crew 

2 2 2 2 8 VL 

Air Pollution 
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Impact   Project 

Activities 

Magnitude Duration Extent Inten-

sity 

Sum 

of 

score 

Degree of 

Significant 

Air pollution 

emission  

Uses of 

constructio

n 

equipment 

1 3 2 1 7 VL 

Constructio

n vehicles 

movement 

1 2 2 2 7 VL 

Dust 

emissions 

Shipping, 

loading and 

unloading 

of 

constructio

n materials 

3 3 1 2 9 L 

Stockpiles 

of 

constructio

n materials 

2 3 1 2 8 VL 

Excavating 

soils and 

activities 

related to 

earthworks 

3 3 2 2 10 L 

Leaving 

exposed 

earth 

surface 

2 3 1 2 8 VL 

Constructio

n 

operations 

3 3 4 4 14 M 

Soil erosion, degradation and contamination 

Topsoil 

degradation 

and soil 

contamination 

by earthworks 

Stockpiles 

of 

constructio

n materials 

3 3 4 4 14 M 

Compactio

n from 

3 3 3 3 12 M 
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Impact   Project 

Activities 

Magnitude Duration Extent Inten-

sity 

Sum 

of 

score 

Degree of 

Significant 

vehicle 

activities 

Excavation 

of soils and 

activities 

related to 

earthworks 

3 3 2 2 10 L 

Constructio

n activities 

and crew's 

movement 

3 3 3 3 12 M 

Disposal of 

constructio

n spoils 

3 5 2 2 12 M 

Noise emission and Vibration 

Noise and 

vibration 

Unloading 

constructio

n materials 

3 3 3 3 12 M 

Earth 

works 

3 3 3 3 12 M 

Foundation 

pile driving 

operation 

2 4 1 2 9 L 

Movements 

of heavy 

vehicles 

3 3 3 3 12 M 

Constructio

n activities 

and 

constructio

n crew 

4 4 3 3 14 M 

Back-up 

generator 

2 2 2 1 7 VL 

Solid waste generation  

Solid wastes 

and 

Constructio

n activities 

3 4 3 4 14 M 
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Impact   Project 

Activities 

Magnitude Duration Extent Inten-

sity 

Sum 

of 

score 

Degree of 

Significant 

construction 

spoils 

Shipping 

materials 

2 2 2 2 8 VL 

Constructio

n and 

manageme

nt crews 

3 3 3 3 12 M 

Discarded 

containers 

2 3 1 1 7 VL 

Social and Occupational health and safety impact 

Social adverse 

effects 

Tension 

and 

conflicts 

between 

migrant 

workers 

and local 

communiti

es 

2 4 2 2 10 L 

Community 

misinformatio

n  

Activities 

where 

communiti

es are not 

adequately 

consulted 

2 2 2 2 8 VL 

Discriminatio

n, gender 

equality, 

compliance 

with labor 

regulations 

Refusal for 

workers 

with 

disabilities, 

discriminat

ion over 

gender 

regard to 

pay rate 

and 

opportuniti

es, 

disregards 

to overtime 

2 3 2 1 8 VL 
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Impact   Project 

Activities 

Magnitude Duration Extent Inten-

sity 

Sum 

of 

score 

Degree of 

Significant 

compensati

on 

Land 

acquisition 

and 

disadvantaged 

ethnic 

minorities 

Land 

confiscatio

n and 

leaving out 

minor 

ethnic 

minorities 

4 4 4 3 15 M 

Safety, risks, 

and health 

hazards 

Disregard 

to use PPE, 

work 

related 

injuries, 

sickness, 

and fire 

incident 

3 3 4 4 14 M 

 

6.4.3 Operation Phase Impacts 

Potential 

Impact 

Related 

Activity 

Magnitude Duration Extent Intensity Sum 

of 

score 

Degree of 

Significant 

Pollution and waste generation from occasional maintenance 

Pollution Use of 

equipment 

and crew in 

maintenance 

activities 

2 1 2 1 6 VL 

Waste 

generation 

Rehabilitation 

activities and 

spoils 

2 1 2 1 6 VL 

Traffic interference  
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Potential 

Impact 

Related 

Activity 

Magnitude Duration Extent Intensity Sum 

of 

score 

Degree of 

Significant 

Blockage 

and delay 

leading to 

congestion  

Insufficient 

inspection 

systems 

2 2 2 2 8 VL 

Lack of 

proper traffic 

control and 

management 

during the 

maintenance 

2 2 2 2 8 VL 

Safety Risks in maintenance 

Accidents 

involving 

traffic 

interference  

Inadequate 

planning, 

scheduling, 

and poor 

direction 

3 4 3       2 12 M 

The rise in the level of traffic flow 

Accidents 

involving 

the rise of 

traffic flow 

Proper and 

adequate 

applications 

of traffic flow 

management 

and all safety 

procedures 

3 4 4 3 14 M 

Traffic congestion and blockage due to routine custom and security inspections 

Long road 

blockade 

and 

intolerable 

traffic 

congestion 

Custom 

inspection and 

security 

clearance at 

the bridge 

crossing  

3 4 4 4 15 M 
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Potential 

Impact 

Related 

Activity 

Magnitude Duration Extent Intensity Sum 

of 

score 

Degree of 

Significant 

Potential Hazards during natural and man-made disasters   

Risks and 

dangers  

Natural and 

man-made 

disasters 

2 2 2 2 8 VL 

Social, Health, and Safety Impacts  

Lack of Job 

opportunity 

and priority 

status for 

local 

residents 

Contractors 

only bringing 

their own 

crew from 

other areas 

2 2 2 2 8 VL 

Health and 

safety risks 

for workers   

Improper 

management 

and lack of 

adequate 

coordination 

and planning 

2 2 2 2 8 VL 

Absence of 

mechanism 

to express 

grievances  

No regular 

outreach 

program 

2 2 2 2 8 VL 

Traffic 

safety issues 

for the 

communitie

s  

Lack of traffic 

security 

applications, 

education, 

and shortage 

of routine 

improvement 

systems 

3 4 4 3 14 M 
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6.4.4 Decommissioning, closure and post closure phases 

Potential 

Impact 

Related 

Activity 

Magnitude Duration Extent Intensity Sum of 

score 

Degree 

of 

Impact 

Air, noise, 

and vibration 

pollution 

Use of heavy 

machineries in 

decommission 

operations 

2 1 1 1 6 VL 

Scrap metals 

and solid 

waste 

generations 

  

Demolition of 

the bridge 

2 2 2 2 8 VL 

Unemployme

nt for DOB’s 

bridge 

management 

workers 

Decommissioni

ng of the entire 

bridge and 

operation 

2 2 2 2 8 VL 
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7.0 CUMULATIVE IMPACT ASSESSMENT 

The new Kunlong Bridge project is located in an isolated area with no other factors that 

could contribute to cumulative impacts. In terms of accumulation, the project certainly does 

not constitute to be a contributing factor for any aspect of environmental impacts as its presence 

will not make much difference to the existing environment. However, the effects on the river’s 

flow regime will be noticeable and will be observed closely. Even the effects on the river’s 

flow regime is insignificant and moreover, the non-existence of the other systems that could be 

causing concerns to accumulate pollutants to a noticeable degree would further affirm that the 

project will not require cumulative impact assessment for the project. 

 Regardless of the non-requirements for the outlook of the project’s contribution in 

environmental pollution, its’ ESMP monitoring and evaluation will continue frequently as 

specified in the ESMP and the finding will look closely at the necessity of review on the 

decision to conduct future CIA if needed.  
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8.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  

Environmental and Social Management Plan (ESMP) is developed based on the finding 

from environmental and social impact assessment. The holistic ESMP addresses these 

environmental and social issues to avoid as best feasible as the project could and only after the 

options for avoidance have been exhausted, the project will opt to mitigate the impacts to the 

maximum plausible extent. 

ESMP has employed all the best management practices to minimize and mitigate the 

potential impacts.  With the application of these best management practices, the project aims 

to meet the guideline standards described in National Environmental Quality (Emission) 

Guideline (NEQEG) and to implement the project’s environmental and social standards. All 

these best management practices tabulated in the ESMP will be religiously undertaken by the 

project in each phase of the project.  In addition, DOB is committed to make reviews and re-

examination of the efficiency of these practices on the basis of regular monitoring and 

evaluation results. Practically feasible adjustments and modifications will be updated with the 

emergence of available best management practices and applications. The ESMP fully endorses 

DOB’s commitment to avoid, minimize, and mitigate footprints of environmental and social 

impacts as the result of the project.  
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8.1 Environmental and Social Management Plan for Pre-construction Phase of the New Bridge Project 

  

Potential Adverse 

Effects 

Mitigation measures adopted Monitoring indicators  Responsible 

Party 

Implementation 

schedule  

Budget 

Allocated 

in US$ 

Loss of terrestrial 

habitats – from site 

clearing, 

assessment, and 

survey activities  

- Assessing, marking, and careful removal 

plant species of any important value 

- Replanting these plants and conserving 

the plant coverage  

- Assessing wildlife activities  

- Providing green passages for wildlife 

activities 

Existence of plant 

species that are in critical 

state 

Appearance of wildlife 

activities and continuous 

assess using green 

passages 

The project 

management 

Before the site clearing 

and after the 

construction 

500 

Soil erosion – from 

partial land leveling 

and removing top 

spoils 

 

Removal of trees 

and plants along the 

project path   

- Careful removal of topsoil for 

conservation  

- Placement of wind and rain cover on the 

disturbed places 

 

- Reuse of removed topsoil for vegetation 

- Replanting trees and plants removed 

from clearing zone at a distance 

Exposed soil surfaces 

Signs of soil degradation 

Forming channels from 

erosion 
 

Coverage of trees and 

plants in a different area 

along the path 

A competent 

consulting 

firm 

After site clearing and 

once a month before the 

completion of the 

construction 

1000 
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Potential Adverse 

Effects 

- Mitigation measures adopted Monitoring indicators  Responsible 

Party 

Implementation 

schedule  

Budget 

Allocated 

in US$ 

Dust emission – 

from soil 

exacerbation 

- Wetting exposed soil during the survey 

period 

- Placing removed plants and shrubs on 

exposed soil 

Increase in dust and 

particles 

The project 

management 

After site clearing and 

once a month before 

the completion of the 

construction 

1000 

Disposal of earthen 

materials and plant 

debris – from land 

clearing /tree 

cutting 

- Topsoils removed, and plant debris will 

be conserved for covering of exposed 

places 

- Recycling of these in the area, where 

trees and plants are replanted 

Reuse as compost 

 

Utilization of these for 

re-greening 

The project 

management 

After site clearing and 

once a month before 

the completion of the 

construction 

500 
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8.2 Environmental and Social Management Plan for Construction phase of the New Bridge Project  

Potential Adverse 

Effects 

Measures adopted Monitoring 

indicators  

Responsible 

Party 

Implementation 

schedule  

Budget 

Allocated 

Effects on the river’s flow regime  

Potentially 

temporary alteration 

in the river’s flow 

regime by 

- Laying 

foundation 

- diversions 

- Carry out at the lowest flow level and design 

the foundation to address effects on the flow 

regime. 

- Do the process quickly and effectively 

Change in flow 

velocity 

Change in water 

quality 

A competent 

hydrologist or 

an 

environmental 

engineering 

firm 

Assessment prior to 

the construction and 

once a month 

monitoring 

1000 

Loss of terrestrial habitat 

Loss of terrestrial 

habitat by land 

clearing for 

construction 

activities 

- Make pre-assessment of tree coverage and of 

known animal species of importance and 

document them 

- Try to conserve as much number of trees and 

plants as possible and regrow them in a 

distant area 

- Save topsoils for reapplication in the green 

belt. 

- Setting up passages for wildlife in and 

around the compound. 

Tree coverage in the 

revegetation area 

 

Presence of wildlife 

species and activities  

 

A competent 

environmental 

engineering 

firm 

Assessment prior to 

the construction and 

once a month 

monitoring 

Already 

covered in 

the pre-

construction 

section 
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Air Pollution 

Air pollution 

emission from the 

uses of construction 

equipment, cranes, 

heavy vehicles, 

welding machines, 

generators, and steel 

cutter  

 

- Management program to reduce number of 

vehicle trips and improvement to the 

sufficiency of the trip planning are integrated 

and implemented.  

- Equipment and machine operations are 

closely monitored, reviewed, scheduled, and 

minimized.  

- Revegetation area at a distance is 

established.  

SOx, NOx 

PM2.5, PM10, 

Ozone 

A competent 

environmental 

consulting firm  

Monthly, [Air 

quality test will be 

carried out once a 

month during the 

construction period 

and NEQEG 

standard will be in 

compliance]. 

500 

Emission from  

vehicle operations 

(trucks, cars, crane 

and motorcycles 

exhausts),  

 

- Prohibit idling of vehicles when not in use.  

- Vehicles activities are managed with 

operational plan to reduce number of trips.   

- All vehicles are maintained regularly to 

reduce pollution loads from their emissions. 

- Transportation is provided for all workers 

from camps to reduce the number of 

transport vehicles.   

SO2, NO2 

PM2.5, PM10, 

Ozone 

Main contractor 

and its 

subcontractors 

Monthly  

Keep record of 

vehicle activities 

management and 

maintenance for 

environmental 

review and auditing.  

Already 

covered in 

the 

construction 

phase air 

quality 

monitoring. 

Dust emissions   

from  

shipping, loading 

and unloading of 

construction 

materials, 

- All construction materials are required cover 

for shipments. 2.5 -meter-high screens will 

be erected along the peripheral of 

construction activities.  

- Water is frequently (3 times per day) 

sprayed to unpaved roads especially in 

construction site.  

PM2.5, PM 10, NOx, 

and SOx 

Moisture level in 

topsoil 

Placement of covers 

on exposed soils 

A competent 

environmental 

consulting firm 

Monthly  

 

Daily checking on 

effectiveness of 

water spraying 

practice and making 

adjustments. 

Already 

covered in 

the 

construction 

phase 

ambient air 

quality 

monitoring  
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Stockpiles of 

construction 

materials 

Excavating soils and 

activities related to 

earthworks 

Leaving exposed 

earth surface and  

Construction 

operations 

- Education and training will be provided for 

relevant staff in suppressing dust. 

- Spraying of water will be applied before 

unloading to suppress dust. 

- Stockpiles for sand, dust, and gravel will be 

kept under the covers.  

- Spraying of water will be required first 

before each earthwork and the materials will 

be carefully moved to a stockpile. 

- Land clearing will be arranged immediately 

before the construction and spraying of 

water will be applied before and after the 

application. 

- Exposed earth surface will be put under a 

cover before construction. 

Soil erosion, degradation and contamination      

Topsoil erosion, 

degradation and soil 

contamination by 

following 

earthworks 

Stockpiles of 

construction 

materials 

 

- Stockpiles of construction materials will be 

housed in designated areas, where land 

clearing and construction will be taken 

place.  

- Protective landscape planning and leaving 

buffer zone with constructions controlling 

runoff will be implemented. 

- Regreening on disturbed surfaces with 

locally adapted plant species to prevent 

erosion.  

Sheet, ray, and gully 

erosion on slope and 

sedimentation and 

turbidity in nearby 

water ways 

A competent 

environmental 

firm 

Weekly monitoring 

on stockpiling of 

construction 

material and 

disposal of 

excavated soil.  

Monthly monitoring 

on soil erosion 

potential sources.  

1000 
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Compaction from 

vehicle activities 

and soil 

contamination 

- Vehicles parking areas and movements will 

be restricted to clearly marked or designated 

areas in order to reduce soil compaction and 

top soil degradation.  

 

Construction site 

vehicle packing area   

Tyre marks and 

disturbances on 

undesignated places 

for parking or traffic 

activities. 

A competent 

environmental 

firm 

Weekly monitoring  Already 

covered in 

soil 

monitoring 

Excavation of soils 

and activities related 

to earthworks 

- In each and every earthwork, top soils will 

be carefully peeled off and stored properly.  

- Spraying water will be applied to the top soil 

layers at regular time interval to maintain 

acceptable moisture level. 

- Each earthwork will be closely supervised 

by a trained engineer and removed soils will 

be placed properly for later reuse. 

- Top soil layers that have been carefully 

peeled off and stored will be reutilized in 

greening of a designated area and if excess is 

available, will properly be placed in the 

surrounding or will be donated to the 

villagers for uses in their plantation.        

Soil stock pile,  

Dust dispersal,   

General soil 

moisture content, 

 

Top soil and subsoil 

for different use  

A competent 

environmental 

consulting firm 

Weekly monitoring  Already 

covered in 

the soil 

monitoring 

cost. 

Construction 

activities and crew's 

movement 

- Construction activities and crew activities 

will be strictly confined to the areas where 

the towers will be put in place.  

- Activities outside of the project boundary 

will be minimized to protect soil compaction 

Construction 

activities  

Evidence of 

activities outside of 

the construction zone 

A competent 

environmental 

consulting firm 

Weekly monitoring  Already 

covered in 

the soil 

monitoring 
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and topsoil degradation by rule and 

regulation.  

Disposal of 

construction spoils 

- Construction spoils will be placed only in a 

designated area.  

- The materials will be reused for regreening 

and land applications. 

- If there is demand, these spoils will be sold. 

Type of spoils 

High and slope of 

construction spoils 

stockpile 

Potential land filling 

site   

A competent 

environmental 

consulting firm 

Monthly  Already 

covered in 

the soil 

monitoring 

Noise emission and Vibration      

Noise emission and 

vibration risk from  

unloading 

construction 

materials,   

earth works, 

foundation pile 

driving operation,  

 

- These operations will be limited to mid-day 

working hours.   

- Noise barriers will be erected to suppress the 

noise level. 

- No unloading will be permitted at late night. 

- Careful and proper unloading arrangements 

will be applied.  

- All earthwork activities will be carried out 

behind the cover of noise barriers.   

- Careful management will be applied to 

reduce noise and vibration.   

- Latest silent foundation-pile driving methods 

will be applied. 

- Pile driving activities will be arranged in 

normal working hours and behind sound 

barriers. 

Day and nighttime 

noise emission level 

should not exceed 

70dBA for Industrial 

and commercial 

area. 

 

Vibration risk should 

not exceed 2.5 to 10 

mm/s for 

construction period 

earth working and 

piling in non-

sensitive commercial 

area.  

A competent 

environmental 

consulting firm 

Monthly monitoring 

on noise level with 

NEQEG limit.  

 

Frequent checking 

and careful 

supervising on noise 

emission activities 

and vibration risk.  

 

Record keeping. 

500 
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- Vibration will be monitored not to exceed 

the acceptable threshold. 

Noise emission from 

movements of heavy 

vehicles, 

construction 

activities 

construction crew, 

and backup 

generators 

- Trip management will be strictly applied to 

safe fuel and to achieve efficiency at the 

same time, to minimize the noise and 

vibration levels.  

- Regular maintenance will be required to 

maintain smooth operation of vehicles and 

not to generate excessive noise and 

vibration. 

- In addition, heavy vehicles will be operated 

in daytime only.  

- The peripheral will be covered with sound 

barriers for the noise emission activities.   

- Construction activities will be carried out 

behind the cover of sound barrier screens. 

- Crews will be educated to lower noise level 

to the best possible extent. 

Day and night time 

noise emission level 

should not exceed 

70dBA for Industrial 

and commercial 

area. 

A competent 

consulting firm 

Regular monitoring 

on trip management 

and vehicles 

maintenance 

practices. 

Monthly monitoring 

on construction 

activities and noise 

safety of 

construction crew.  

Record keeping for 

environ-mental 

auditing.  

Already 

covered in 

noise and 

vibration 

monitoring 

Solid waste generation      

Solid wastes and 

construction spoils 

from construction 

activities 

Shipping materials 

- Construction debris and discarded materials 

will be stored properly and sold for reuse. 

- All by-product materials will be recycled 

and sold. 

- Non-reusable debris and concrete pieces will 

be discarded to designated area.  

Reusable and non-

reusable debris  

 

 

Main contractor 

and its sub-

contractors 

Monthly Management 

cost in the 

construction 
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Domestic waste 

generation from  

construction 

workers and 

management crews 

- Wastes will be kept properly in trash bins.   

- These wastes will be separated, and wet 

wastes will be collected regularly by nearby 

municipal department while the recycle 

materials will be sold. 

- Sufficient trash bins will be placed 

throughout the project’s construction area. 

Waste segregation 

practices and trash 

bins and collection 

frequency and 

volume of waste per 

month  

Main contractor 

and its sub-

contractors 

Monthly, Record 

keeping for 

estimated volume of 

domestic solid 

waste generated 

from the whole 

construction period.  

A portion of 

construction 

cost 

Social and Occupational health and safety impact 

Social adverse 

effects by  

tension and conflicts 

between migrant 

workers and local 

communities 

- Local hire is encouraged, and contractors are 

asked to include local hires.  

- Contractors' experienced workers are 

confined in worker camps.  

- Cross visit is allowed but time restriction is 

imposed.  

- The contractors are to reach out to 

communities to listen their concerns and find 

solutions.  

- Any social conflict with local communities 

should be reported immediately and prompt 

attention to settle the conflict would be 

developed. 

Total number of 

local laborers and 

migrant laborers  

Gender ratio  

  

Main contractor 

and its sub-

contractors 

Monthly  

Record keeping for 

environmental 

review and auditing.  

A portion of 

construction 

cost.  

Discrimination, 

gender inequality, 

compliance with 

labor regulations,  

refusal for workers 

with disabilities, 

- DOB is an equal opportunity employer and 

therefore, encourages peoples with 

disabilities to work relevant to their skills.   

- Lower rate based on gender is strictly 

prohibited and the project takes seriously 

Working hours  

Leave and holiday  

Pay rates for 

different genders, 

Worker rights  

Main contractor 

and its sub-

contractors 

Monthly A portion of 

construction 

management 

cost 
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disregards to 

overtime 

compensation 

that women are entitled to equal pay rate 

with men in the same job function. 

- In compliance to Myanmar Government’s 

labor rules, overtime compensation should 

be defined in accordance with the national 

regulations.   

Pay scale and basic 

salary  

Overtime rate per 

hours  

 

Job competition 

between local and 

migrant workers 

- Prioritize local laborers as both daily 

workers and managerial levels if they have 

equal qualification  

- Provide training to local youth for required 

skills 

- Communicate with local or village 

administrative authorities for local labor 

recruitment opportunities  

- Equal pay scale for both local and migrant 

workers   

Local and migrant 

ratio 

Skill requirement  

Labor registration 

Pay scale  

Main contractor 

and its sub-

contractors 

Monthly  To be 

included in 

construction 

cost. 

Land dispute, 

involuntary 

resettlement, and 

disadvantageous to 

minority ethnic 

communities  

- Acquired land legally  

- Consult with land owners until final 

agreement has been reached.  

- Provision of proper resettlement or 

compensation plan   

- Prior clarification and agreement between 

land owners and developer  

- Minority ethnic groups are consulted early 

- Adopting the protection of ethnic minority 

rights 

Land acquisition 

documents  

Any complaint 

during construction 

period  

Resettlement action 

plan 

Evidence of 

consulting ethnic 

minority groups and 

The project 

management  

Semiannually  

 

A portion of 

land 

acquisition 

cost  
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Placing of ethnic 

minority 

management plans 

Safety, risks, and 

health hazards from  

refusal to use PPE, 

work related 

injuries, sickness, 

and fire incident 

 

 

 

 

- PPE requirements are to be met at all cost in 

work zone.  

- Anyone without sufficient PPE will not be 

permitted to work and there is no exception.  

- Regular health and safety training will be 

offered.  

- Strict enforcement of these policies will be 

applied, and close monitoring will be 

executed daily. 

- Any work-related incident will be reported 

promptly, and the injured worker will be 

provided immediate medical attention at an 

appropriate medical facility.   

- Health services will be offered for the 

employees.  

- Sick leaves will be granted given that 

medical certificate be presented afterward. 

- Emergency drills will be carried out and 

everyone will be informed of safe assembly 

points, head counts responsibility, and 

immediate contact with the closet fire 

department.   

Personal protection 

equipment 

Work permit  

Certificate for some 

risky and chemical 

related works, 

Social welfare,  

Insurance, 

First aid kit, 

Health care services  

 Firefighting 

equipment  

Annual 

recertification 

Main contractor 

and its sub-

contractors  

Monthly A portion of 

construction 

management 

cost 
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8.3 Environmental and Social Management Plan for Operation phase of the New Bridge Project  

Potential Adverse 

Effects 

Measures adopted Monitoring 

indicators  

Responsible 

Party 

Implementation 

schedule  

Budget 

Allocated 

Pollution and waste generation from occasional maintenance 

Pollution from the 

use of equipment 

and crew 

Maintenance 

activities  

- Improve custom and inspection system 

- Regular monitoring and evaluation 

- Reduce the cause of delays and blockages 

  

Complaints of 

interruptions with 

increased traffic 

 

Level of pollutant 

increases  

 

 

A competent 

environmental 

consultant 

Bi-annually 

 

500 

Waste generation 

From maintenance 

activities and spoils 

- Proper management of wastes generated  

- Systematic approach to waste handling to waste 

management 

- Construction spoils can be reused in land 

reclamation  

Volume of wastes 

Level of spoils 

A competent 

environmental 

firm 

Bi-annually 500 

Traffic interference   

Disruption to traffic 

Blockage and delay 

leading to traffic 

congestion locally  

 

- Improvise improvements and efficiency in the 

inspection systems 

- Study traffic flows and improvement in 

management of traffic flows 

- Implement modern traffic controls and diversion 

in time of maintenance   

  

Traffic counts and 

flow patterns 

Time lapse for 

inspection  

 

Competent 

consulting fund 

Quarterly 

monitoring 

 

500 
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Occupational health and safety 

Work related injury 

and accidents, 

dangerous working 

environment 

- Requirement for regular safety training  

-  Provision of proper protective gear and 

materials 

- Strict safety procedures for any maintenance 

operations 

- Good communication system and clear 

coordination for maintenance operations 

- Regular examinations, reviews, and 

reevaluations for existing system improvements 

-Document of 

number of work-

related accidents 

- Workers’ clear 

understanding of 

hazards and 

procedures 

-Regular 

employment of all 

protective gears 

Competent 

environmental 

consulting firm 

Quarterly 

 

500 

Incidents and 

emergency cases 

from operation and 

maintenance 

 

-  Ensure toolbox meeting in every workday 

morning before commencement of work 

- Provision of first aid kit and CPR training if 

possible,  

- Provide health care service or clinic.  

- Training program for firefighting, flash flood and 

earthquake events are encouraged. 

Training 

programs  

First aid kit  

Clinic  

Notice board  

Responsible team 

List of hospitals 

Competent 

environmental 

and safety 

consulting firm 

 

Semi-annually  

 

Included in 

the fee for 

consulting 

firm 

Potential Hazards during the time of natural and man-made hazards 

Floods 

Forest fires 

Accidents 

Earthquake 

- Placement of proper procedures to respond to all 

potential dangers 

- Familiarity and training for rapid response 

mechanisms 

- Drills for all schemes 

- Clear and precise communication and warning 

systems for workers and communities 

- Provision of trainings  

- Emergency safety shut down programs  

Documents of 

disasters and 

hazards 

Reporting of 

accidents  

Competent 

environmental 

consulting firm 

semiannually,  500 
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8.4 Environmental and Social Management Plan for Decommissioning, closure and post closure phases for the Project  

Potential Adverse 

Effects 

Measures adopted Monitoring 

parameter 

Responsible 

Party 

Monitoring 

Frequency 

Budget 

Allocated 

Solid wastes and scrap metals 

Solid wastes 

disposal from 

demolition debris 

and ruins,  

Scrap metals  

- Demolition debris and ruins of the building 

will be recycled  

- Recycle solid wastes from demolition 

process and dispose at a designated area 

- Scrap metals will be recycled, 

- Systematic transportation of solid wastes  

 

Waste types and 

management measures  

Collecting frequency  

The project 

management 

Monitoring along 

the demolishing 

process until final 

disposal site to 

ensure that not to 

disturb nearby 

environment 

US $2000 

Impact on Air Quality  

Demolishing of 

buildings and 

infrastructures and 

transportation of 

demolished wastes 

and debris 

- Provide proper notification prior to 

demolition. 

- Strictly avoid the free open burning of solid 

waste materials at the project site. 

- Apply dust control by placing screen covers 

and barriers along the site. 

- Spray dust control substances and water 

regularly before the process 

                                    

Demolition debris, 

waste types 

Exposed surface 

The project 

manager 

 Weekly                          

Throughout the 

decommissioning-  

phase.  

-  

Impact on Noise and Vibration 

Noise and Vibration 

due to the operation 

of demolishing 

activities working 

- Ensure that machines and equipment are 

properly maintained for minimum 

generation of noise and vibration. 

Type of machines and 

equipment, to be used, 

and type of wastes and 

debris to be handled. 

The project 

manager 

Weekly 

 

-  
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Potential Adverse 

Effects 

Measures adopted Monitoring 

parameter 

Responsible 

Party 

Monitoring 

Frequency 

Budget 

Allocated 

with heavy 

machinery and 

equipment. 

- Use of noise and exhaust control devices for 

combustion engines. 

- Prepare well planned schedules by 

consulting local communities prior to 

demolition. 

- The project proponent must take a 

responsibility to comply with the relevant 

legislation regarding noise and vibration 

standards 

Type of noise, 

vibration, and exhaust 

control devices to be 

used. 

Throughout the 

decommissioning-

phase. 

Occupational Health and safety 

Health and safety 

issues caused by 

demolition of the 

infrastructures,  

- Hire certified contractor with trained 

workers to avoid risk and accidents 

- Obligatory use of relevant personal 

protection equipment 

- Ensure complete understanding and 

acquaintance to ESMP prior to the 

commencement of demolition process  

- Firmly secure, tie down, and cover 

equipment and vehicles in transportation  

- Hire experienced and licensed drivers for 

transportation of materials and demolished 

subjects  

- Ensure full compliance to local traffic rules 

and regulations 

Contractor’s track 

records and experience 

 

Contractor’s accident 

reports, records, and 

training offered  

 

Drivers’ competency, 

Driving habits, 

licenses, and checklist 

 

 

The project 

manager 

 

Weekly 

monitoring until 

the end of 

decommission  

 

-  
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Potential Adverse 

Effects 

Measures adopted Monitoring 

parameter 

Responsible 

Party 

Monitoring 

Frequency 

Budget 

Allocated 

- Inform local communities of the activities 

Unemployment  

Loss of jobs and 

unemployment 

- Inform all employees of the plan at least 6 

months ahead of the process 

- Compensate in accordance with Myanmar 

legal requirements for those who choose not 

to seek transfer of jobs 

- Offer help and assistant programs for other 

job opportunities 

- Create employment opportunity networks so 

that those who loss jobs will have easier 

opportunities to seek other jobs 

Documenting 

unemployment 

situation 

Prior counselling and 

statistics 

Employment 

opportunities 

network 

Meeting with other 

potential employees 

The project 

manager 

Monthly 

throughout the 

decommissioning 

phase 

-  
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9.0 RESETTLEMENT ACTION PLAN (RAP) 

While legal requirements in Myanmar do not require to the level of resettlement action 

plan (RAP) and ethnic minority management plan (EMMP), the proposed new bridge project 

that is going to be established in rural agricultural setting with different ethnic minorities, 

namely, Wa, Kachin, ethnic Chinese, and very few number of Shan and Myanmar, will adopt 

RAP and EMMP to ensure fair treatments and to protect the ethnic minorities.  

This section will articulate and define RAP and EMMP of the project. Most of the 

plausible effects of this project are expected to be small in scale, site specific, and short lived. 

No residual significant adverse impact is envisaged to occur to trigger RAP and EMMP of the 

project but nevertheless, the project proponent, DOB, wishes to include these safeguards 

instruments in the project planning.  While Myanmar’s legal requirements for RAP and EMPP 

are still underdevelopment, DOB will ensure adherence to the commitments in RAP and 

EMPP.  

DOB’s Resettlement Action Plan (RAP) 

RAP aims to avoid resettlement where feasible or minimized by exploring all viable 

alternative designs. Where resettlement is not feasible to avoid, it should be executed as 

sustainable development programs, providing sufficient investment resources to enable the 

persons displaced by the project to share in project benefits. Displaced persons should be 

meaningfully consulted and should have opportunities to participate in planning and 

implementing resettlement programs. If physical relocation of a few peoples less than 200, 

abbreviated RAP will be initiated while the resettlement of more than 200 peoples will trigger 

a full-blown RAP. The project will be responsible for the preparation and implementation of 

safeguards instruments including Environmental Codes of Practice (ECOP), ESMP, voluntary 

donation forms, abbreviated RAP or full RAP, as applicable, according to DOB policies and 

procedures. DOB will ensure that no physical land acquisition or resettlement of affected 

people commences before an abbreviated RAP or RAP has been implemented, or before the 

voluntary donation form is signed by the affected household(s) and reviewed and approved by 

the higher authority in DOB. In accordance with RAP, project activities comply with the 

relevant national regulations.   

Myanmar Land Laws:  

 Farmland Law was adopted in March 2012. It affirms that the state is the ultimate 
owner of all land. It also provides a private use right over farmland that includes the right to 

sell, exchange, inherit, donate, lease and ‘pawn’ the land. The Farmland Law also covers 

conditions under which farmers can retain use-rights, the state’s power to rescind such rights, 
the process for settling land-related disputes, and basic requirements for compensation in the 

case the state acquires the land for public purposes. 

 The Vacant, Fallow and Virgin Lands Management Law was also enacted in 2012. 

It governs the allocation and use of virgin land and vacant or fallow land. This law 

provides establishment of the Central Committee for the Management of Vacant, Fallow and 

Virgin Lands (CCVFV), which is responsible for granting use rights for such lands. 

 The 1894 Land Acquisition Act remains the primary law governing compulsory 
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land acquisition. The Act permits the government to acquire land for public purposes and 

requires it to compensate land users. Its provisions include the procedures for required notice 

for acquisition of land and objections or appeals, as well as land valuation methods. However, 

this law has been outdated and could not be applied to complex issues in the contemporary 

setting. Therefore, Myanmar Government stipulated new land acquisition law on August 19, 

2019.  

 The new land acquisition law in August 2019, requires any state agency to disseminate 

adequate information to affected land owners and to carry out public consultations, to pay 

current land price regardless of the ownership documentation, to pay specific fees for the crops 

and long term plants, to provide assistance to the property owners for the relocation and 

restarting their business, and to pay for all the cost in the compensation process. Any permanent 

or temporary land acquisition has to conform with the new law for any state or government 

project.   

RAP deals with potential impacts and mechanisms to negate the adverse impacts, 

valuation and compensation for losses at replacement cost, programs for restoration of 

livelihoods and standards of living, consultation and participation arrangements in the 

compensation processes, and implementation schedule in combination with grievance 

procedures, monitoring, and evaluation of the process. Full-fledged RAP will require the 

resettlement of over 200 peoples. When the abbreviated RAP is triggered with the need for 

resettlements for less than 200 cases, the abbreviated RAP will include the following, at 

minimum: 

(a) a census survey of displaced persons and valuation of assets; 

(b) description of compensation and other means of resettlement assistance to be 

provided; 

(c) consultations with displaced people about acceptable alternatives; 

(d) institutional responsibility for implementation and procedures for grievance redress; 

(e) arrangements for monitoring and implementation; and 

(f) a timetable and budget. 

The RAP will describe measures taken to consult with displaced persons regarding 

proposed land acquisition and other arrangements and summarize the results of the prior 

informed and consenting consultations. DOB ensures public disclosure of the RAP to the 

general public in the project area, in a language and location accessible and understandable to 

them. Prior informed and consenting consultations and disclosure of the RAP will be properly 

and adequately documented. All consultations will be conducted in a local language and 

sufficient lead time (minimum 2 weeks) will be given to ensure that all affected people and 

stakeholders are able to participate in consultations and be fully informed of the project as well 

as the project safeguard approach. 

All persons displaced economically and / or physically are entitled to compensation at 

replacement value for land and lost assets. Valuations must be undertaken in accordance with 

fair and transparent valuation standards. Being in the state of squatters or those living on or 

using land without proper land title or a lack of legal land transcripts will not bar displaced 

persons from entitlement to fair compensation or alternative forms of assistance needed to 

relocate and sustainably restore incomes. Compensation rates as established in RAP should be 

paid in full to the eligible owner or user of the lost asset, without depreciation or deductions for 
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any purpose. DOB will ensure that the compensation for land, standing crops, and lost assets 

will be paid prior to the time of impact.  

Land to be used temporarily must be acquired in consultation with landowners or land 

users and appropriate market compensation will be paid for any standing crops. An allowance 

should be paid to land users for inconvenience and a negotiated rental fee should be paid to the 

landowners. All land used temporarily will be restored to its previous condition. Displaced 

persons should be consulted during the process of RAP preparation, so that their preferences 

regarding land acquisition and compensation arrangements are solicited and considered. Based 

on the result of census and social impact assessment, DOB’s RAP will provide measures to help 

affected people at least restore the pre-project level of livelihood.  

 Voluntary land donation will be allowed. Community members who benefit from a 

sub-project may donate land or other private assets to the sub-project voluntarily and without 

compensation. Voluntary donation is an act of informed consent and affected people must not 

be forced to donate land through coercion or under duress or be misled to believe they are 

obliged to do so. Any form of coercion will not be tolerated in the voluntary donation process. 

Relevant authorities from DOB will oversee and ensure that the proper voluntary land donations 

process is followed and appropriately implemented. DOB will be responsible for monitoring 

the processes used by assigned team. 

The Project will incorporate a strong system of monitoring and evaluation (M&E) to: 

(a) ensure effective and timely implementation according to plan and apply mid-

course corrections where needed; 

(b) measure the achievement of results envisaged in its objectives and learn lessons 

for future operations; and 

(c) ensure implementation of the requirements of DOB’s safeguard policies. 

 Methods by which displaced persons can pursue grievances will be established 

and information regarding these grievance procedures will be provided to displaced persons. 

Grievances are cost-free and easily accessible to project-affected people. 

 

9.1 Ethnic Minority Management Plan (EMMP)  

In addition to RAP, the project will also conform to EMMP. No negative impact is 

expected to occur to ethnic minorities under this project implementation program.  

The Ethnic Minority Management Plan (EMMP) is prepared to ensure that (i) ethnic 

screening would be conducted; (ii) that, if ethnic minorities are found to be present in or have 

collective attachment to project areas, free, prior and informed consultations will be conducted 

leading to the broad community support to the project, and (iii) that Social Assessment would 

be conducted and Ethnic Minority Management Plan (EMMP) will be developed to identify, 

asses, minimize and mitigate negative impact that may fall on local ethnic groups. The ethnic 

minority management framework describes principles, processes and procedures for assessing 

potential impacts and preparing EMP in line with Myanmar Government’s Policies. 

This EMMP aims to provide DOB with the operational planning framework to avoid 

adverse social impacts and provide equitable and culturally appropriate project benefits to 
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local ethnic minority communities and other vulnerable population groups. The EMMP has 

been developed to address the social safeguards aspects of ethnic minorities in the context of 

Myanmar. 

Legal framework with regard to ethnic minorities:  

According to Chapter 1, clause 22 of the 2008 Constitution of Myanmar, the Union 

Government of Myanmar is committed to assisting in developing and improving the 

education, health, language, literature, arts, and culture of Myanmar’s “national races.” It is 

stated, that the “Union shall assist: 

(a) To develop language, literature, fine arts and culture of the National races; 

(b) To promote solidarity, mutual amity and respect and mutual assistance 

among the National races; and 

(c) To promote socio-economic development including education, health, 

economy, transport and communication, [and] so forth, of less-developed 

National races.” 

 The Myanmar constitution provides equal rights to various ethnic groups included in 

the national races and a number of laws and regulations aim to preserve their cultures and 

traditions. This includes the establishment of the University for the Development of the 

National Races of the Union which was promulgated in 1991 to, among other things, preserve 

and understand the culture, customs and traditions of the national races of the Union, and 

strengthen the Union spirit in the national races of the Union while residing in a friendly 

atmosphere and pursuing education at the University. 

 There is no central government agency with the responsibility for addressing 

particular issues pertaining to ethnic minorities. The vast majority of Myanmar’s ethnic 

minorities live in the seven States and these are in most cases led by the main ethnic minority 

in the respective States. In relation to previous ceasefire agreements, ethnic minority groups 

were granted authority over political and economic affairs in their areas, covering large areas 

of the States. Social and other public services were developed by ethnic authorities, often with 

support from NGOs, and are still operating in many areas. 

With commitments in the EMMP, DOB will conduct social screening and impact 

assessments in the project area to identify the presence of ethnic minorities. The ethnic 

minorities, if found, will be provided prior informed and consent public consultations in the 

languages that they understand. Their voices will be echoed in the project’s planning and 

implementation.  

As multiple ethnic minority communities are found to be present in project affected 

areas, free, prior and informed consultations will be conducted in a participatory manner to 

ascertain broad community support. EMMP in conjunction with social assessment will 

minimize and mitigate negative impacts that may fall on local ethnic groups. Based on social 

assessment and free, prior, and informed consultation with ethnic communities, adverse 

impacts will be identified, and mitigation measures will be adopted to address potential adverse 

impacts of the project on the ethnic minorities.  

9.2 Grievance Redressing Mechanism (GRM) 

DOB ensures that complaints and issues raised by workers and local people and 

communities will be registered and dealt with appropriately in a timely manner. The project’s 

GRM is intended to receive complaints and issues and to help communities and workers find 
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solutions for their concerns. 1st responsible persons for GRM will be designated staffs from the 

project’s local office but their work on GRM will be overseen by a designated staff from DOB. 

DOB will deploy two designated staffs as second tier responsible persons for GRM.   

As soon as GRM receives a concern or complaint, it will initiate investigation of the 

causes and will seek solutions together with the stakeholders within 15 working days. Any 

decision made for the specific case will be informed to the communities and DOB. Cases 

involving damages to private properties will be referred to the project’s management for 

initiating compensation process and the persons of concern will be informed regularly of the 

development with the case. Transparency and fairness of every step involved will be assured 

in the GRM. If the case cannot be resolved within that time limit, it should be referred to the 

second tire gradually and the stakeholders should be informed and advised. All complaints and 

solution will be made publicly available.  

The phone numbers and communication methods will be identified to make it easier for 

the communities to file complaints and report suggestions. Each report will be documented, 

and the actions taken will also be recorded and published. Follow up actions will be carried out 

to evaluate solutions and the status of the case. Signboards depicting contact numbers and other 

ways to report will be put in place prior to the commencement of the project.   

Communities will be consulted about the GRM and informed about its function and 

about ways to report GRM. The functions and roles of GRM will be explained and the 

information materials will be made readily available in community centers and in relevant local 

administrative offices.   
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10. PRIOR INFORMED AND CONSENT PUBLIC CONSULTATION 

AND DISCLOSURE 

10.1 Methodology and Approach 

As a crucial instrument of the project’s social assessment tools, a series of public 

consultations was conducted in line with the requirements from the EIA guidelines. Emphasis 

was set on prior informed consent nature of participatory public consultations in conformity 

with MOC’s policy to meet ECD’s requirements. Every possible effort was made to meet the 

prerequisites for prior informed and consent process in the conduct for public consultations. In 

order to grasp the general livelihood conditions of the affected communities and surrounding 

areas, socio-economic surveys were conducted in October 2019.  

The survey findings are incorporated in the earlier section, Socio-Economic 

Components, of this report. The current population of Kunglon Township is 57,501 with 5,837 

people in township area, and 51,664 people in the rural areas. Overwhelming majority of 

Kunglon residents are Koe Kant while the rest constitutes Kachin, Wa (Lwae La), Myaung 

Zee, Shan, Burmese, and the others. Holi Village tract with 320 households hosts the 

population of 2,000, whereas Khaik Pan Village of Holi village tract with 18 households has 

the population of 80. Tadar Oo village has reportedly 120 households while Ton Kyat village 

with 270 households has the total population of 1653. Majority of people in Holi and Khaik 

Pan village is Christian while Buddhist are majorly distributed in Ton Kyat and Tadar Oo. 

There is one Church Building in Holi Village and Tone Kyat. In Holi Village Tract, a high 

school and a primary school are in place but there is no school in Khaik Pan Village. A primary 

school each was found in Tadar Oo village and Tone Kyat village. Majority of the households 

in four villages, earn between 100,000 and 400,000 Kyats per month. Electricity is available in 

Holi village, Tadar Oo village, and Tone Kyat village, however, some are using power from 

battery and solar energy. But there is not electricity available at Khaik Pan Village. Creek 

serves as major water source in four villages and some use spring water and water from tube 

wells. 

To perform participatory public consultations, the residents around the new bridge site 

and the peoples around the existing bridge, and the peoples along the approach road involving 

four villages all in all namely Holi village, Khaik Pan village, Tadar Oo village and Tone Kyat 

village in Kunglon Township that fall into the project affected area have been included in the 

public consultations. All The villages and related sub-groups were informed of the project and 

the planned public consultations nearly a week prior to the events. Follow-up to check the 

awareness of the public consultations in villages was carried out and message of 

encouragement to attend the meeting was conveyed at the same time by phone to several 

villagers in each village. Invitations to the other stakeholders were also carried out in person. 

Emphasizing the ease to attend the public consultations, public consultations were planned in 

Holi village and Tone Kyat village near Kunglon.   

The first public consultation meeting at Holi Village took place between 9 to 11 AM 

on 2nd October 2019 and totally, 62 participants took part in the cordial and frank discussions. 

Because of the security concerns and prior commitments, the representative from DOB could 
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not attend the public consultations. Subsequent public consultation in Ton Kyat Village was 

held between 12:30 and 2:30 PM and total of 72 attendees participated in the consultation 

meeting. Despite the absence of the representative from DOB, officers from Department of 

Road administered the event. Facilitation and documentation were performed by the consultant 

team. Specifically, the participants raised all the questions related to their concerns and 

potential social impacts they have imagined to receive and these questions and answers were 

recorded. 

At the date of 14th December, 2019, the second public consultation meeting at Holi 

village took place between 1 pm to 3 pm and 62 villagers participated in the meeting while two 

representatives from Bridge department, one representative from road department, 6 delegates 

from Township’s Security, Security Police (SP), and Oriental Highway Company (OHC) also 

attended in the meeting. Afterwards, subsequent public consultation in Ton Kyat village was 

held from 3:30 pm to 5 pm in the same day. Total of 31 villagers attended to the consultation 

meeting while 10 representatives from bridge department, road department, administrative 

department, Township’s security, village administrative office, SP and OHC participated in the 

meeting. 

The atmospheres in both public consultation events were filled with friendly exchanges 

of questions and answers and productive remarks. The summary of the discussions is described 

in the following section. 

10.2 Summary of Discussions in the Consultations 

(a)  First Public Consultations 

Discussion in Holi Village with the participants from Holi Village, Ta-Dar-Oo Village, 

and Kaik Pan Village centered mainly on the land acquisition issues and economic effects of 

the project implementation. The villagers demanded the methods and valuation that the project 

will apply in the land acquisition process and the rate determination for the rubber plants. The 

villagers urged fair, equal, and transparent compensations right to the property owners directly. 

The peoples in Holi Village expressed their worries over traffic congestion, blockade, and 

traffic related safety issues as well. Negotiations for compensation have been initiated in line 

with the government’s compensation requirements but it seemed that some peoples’ properties 

have been missed out in the process. Those will be addressed in the next round of negotiation, 

one of the negotiation representatives said. The compensation process should be clear, fair, and 

transparent and documentations from every step of the processes should be recorded. Unrelated 

to the event, the villagers were very concerned with the future road widening that could see the 

removal of many homes in Holi Village.   

The peoples from Ta-Dar-Oo Village brought up direct economic impacts on the 

residents. They were worried with the closure of the old bridge. The villagers urged necessary 

rehabilitation to the existing bridge and continuous use of the bridge for the local communities. 

If they have to use the new bridge, that would create obstacles to their daily routines as it would 

be farther from the existing bridge. The villagers reminded that the existing bridge is 

historically important and therefore, it should be kept and maintained to be in a good condition. 

Further discussions with DOB are needed to address their concerns and these matters will be 
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discussed in the next public consultations. The communities from Kaik Pan Village were 

worried that some of their community forests could be destroyed by the construction workers. 

Environmental and Social Management Plan (ESMP) will include measure to address all these 

concerns. The villagers requested to seek prior agreements if the project has to use those 

community forests. Participants from all villages showed excitement with possible job 

opportunities for their villagers in the project implementation.  

The villagers from Khaik Pan Village hoped that the development project should extend 

linkage to their village by improving road access and bringing electrical power supply to the 

isolated village. Any form of road improvement will be a major win to secure their hearts and 

minds from the village.   

 Afternoon public consultation at Tone Kyat echoed the issues of the discussions from 

the morning section. In addition to the compensation method, rate, and payment method, the 

participants in the afternoon section raised question about the right to use the remaining land 

along the project area. Issues related to burial places and places with religious importance were 

raised in the discussion. The villagers requested proper relocation with their prior approval if 

one of these places fall in the construction zone. In accordance with the Ministry of 

Construction’s policy, if any of these places fall in the area demarcated for the implementation 

work, proper negotiation will be taken place to obtain permission and agreement prior to the 

relocation of the site. The villagers requested early negotiation for land acquisition and also 

demanded for transparent transition of fund in the compensation process. Similar to the other 

discussion earlier that day, the villagers deemed that employment opportunities should be 

prioritized for the local workers.  The villagers brought up concerns for community safety and 

traffic safety.  

(b) Second Public Consultation 

The second public consultations for Kunglon Bridge Project was conducted in Holy 

Village and Ton Kyat Village in Kunglon Township, Shan State on the date of 14 December 

2019. In both locations of the public consultations, issues related to compensation for land 

acquisition, the rate of compensation, substitution for the land, job opportunities in the 

implementation work, concerns with the future expansion of road after the bridge, and access 

road for a remote village, which would see loss of its farm lands were raised by the participants 

from all villages in the affected area and the project side provided answers to the concerns. 

Majority of discussions centered on the land acquisition questions. Some members of 

the communities raised the concern over the timeline of the compensation insisting that 

compensation should be carried out first prior to the construction. The project team responded 

that the compensation will be the first in the plan and in fact, it would be approximately within 

a few weeks after the public consultation.  

Because of the scarcity of vacant land in the area, a few participants brought up the 

possibility of providing land substitute in lieu of the land acquired for the project.  The project 

responded that any property taken away for the project will be compensated. Those, from 

whom lands have been seized for the project, will be given first priority in the distribution of 
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the plots in the new town project, which has been in development. The project gave the 

assurance that the property owners can work on their remaining lands. 

Many participants brought up the questions related to the rate of compensation in the 

consultations. Understanding that the rate of compensation is a delicate and sensitive issue to 

handle, the project team answered that in determining the compensation rate, the project will 

work together with local land committees, which include local administrative bodies from 

related communities and regional representatives. Based on transparency and fairness, the 

compensation rates will be determined while the representatives of the communities will be 

consulted.   

In response to the request for assistance to improve access road for a few remote 

villages, the project replied that other departments in the Ministry of Construction have been 

gradually increasing rural road developments and therefore, the access road would see the 

gradual improvement soon. In addition, it takes time to settle the strength of the dirt road first 

prior to other stages of road improvements, the project team added. For the job opportunities, 

the project will ensure to create job opportunities for the local communities at its best, the 

project responded.   

10.3 Recommendations out of consultation findings 

The project’s future public consultation programs need to address the following matters: 

• The bridge design, road alignment, and how the construction will be implemented 

should be presented to the communities. Potentially affected persons or communities 

should be informed clearly, and discussions should be executed in transparent manner 

to quell misunderstanding and rumors.  

• Compensation committee should be introduced publicly, and the committee is required 

to keep in touch with all affected persons and to prevent missing out of affected peoples. 

The committee should promote transparent compensation process to the peoples in the 

area. Other economically affected communities need to be discussed candidly how the 

project and minimize the adverse impacts and how the project management can find 

ways to develop opportunities for the communities. 

• Networks should be established with the communities to make arrangement and 

preparation for potential employment programs for the local communities and for 

requirements in safe working practices.  

• Introduction to Grievance Redress Mechanism (GRM) should be educated to the 

peoples to get acquainted with the process and to enhance public relation for the project.  

• The project has to explore possibilities to extend its development programs to the 

nearby communities so that they don’t get left out in the project.  

• The peoples should be informed regularly of the project’s development and stages of 

implementation.  

• DOB has to represent itself with some officers who are good and committed to do better 

for the public.  
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Physical Cultural Resources – Chance Find Procedure 

DOB is determined to preserve historical and physical cultural resources and therefore, 

any incident of chance find historical and physical cultural resources will follow Myanmar’s 

chance find procedure accordingly. When a chance find artifact with physical cultural 

importance is discovered, it will trigger the chance find procedure for physical cultural 

resources.   

When an artifact with importance to historical or physical cultural resources is found, 

the entire area will be sealed off to prevent further disturbance and ongoing work will be put 

to a halt.  National archaeological and cultural authorities will be immediately invited to carry 

out necessary investigation. Until the clearance is instructed by the relevant authority, the 

project will not assume the work and it will report the development to the counterparts.   

The project will commence the operation only after clearance is granted by the relevant 

authorities.  If the discovery of chance find is significant, the relevant authorities will be 

reported and discussed to find alternative solutions. Special attention and care will be instructed 

to all teams working near plausible sites and near ancient cities, historical sites, and pagodas. 

The project’s chief engineers for the respective field will coordinate activities for such places. 

Monitoring and Reporting Procedure 

While awarded contractors and sub-contractors will be responsible for day to day 

monitoring, the project will take charge of regular monitoring and inspection. Check list and 

specification for regular monitoring programs will be developed and the project’s local team 

will be trained for monitoring and inspection of the work. The project local team will carry out 

weekly monitoring requirements using the check list and with the supervision of the regional 

level; it will take corrective actions for any infringement. The finding will be reported to the 

project management and DOB. More experienced and trained team will carry out thorough 

inspection and monitoring as specified in the ESMP. In addition, a reliable environmental firm 

will be contracted to carry out environmental quality monitoring for ambient air quality, noise 

and vibration, soil, and water quality. Results of monthly findings will be reported to DOB, 

ECD, and the relevant parties and corrective actions will be developed as required based on the 

conclusion of the findings. The project’s management will be responsible for issuance of report 

for monthly environmental and social monitoring and project’s progress.  

Undertaking by the Project Proponent 

 The project is committed to meet requirements set by Myanmar ECD. The project will 

implement every step mentioned in the ESMP and fulfill the project’s environmental and social 

commitments for betterment of the communities and localities it operates. The project will file 

annual reports to ECD for its ESMP developments and monitoring.   

By signing underneath and submitting this report, the project undertakes 

responsibilities to comply and meet all these stated operations and procedures. The project 

makes the assurance that everyone working under the supervision of the project will adhere to 

stated commitments described in the ESMP. The project will religiously follow the monitoring 

schedule set in the ESMP and document the results to report to ECD and relevant authorities. 



Senior Field Specialist

8.5.2020
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11.0    ANNEXES 
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11.1 Photolog for Air and Noise Monitoring (First season survey) 

 

 

Air and Noise Monitoring Location 

(KLA3) 

 

 

 

 

 

Air and Noise Monitoring 

Location (KLA2) 

 

 

 

 

 

Air and Noise Monitoring Location 

(KLA4) 

 

 

 

 

 

 

Air and Noise Monitoring 

Location (KLA1) 
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11.2 Photolog for Air and Noise Monitoring (Second season survey) 

          

                                                 Air and noise location(KL1) 

            

                  

        Air and Noise Monitoring 

Location (KLA1) 

  

 

 

 

 

Air and noise location (KL2)            

    

    

   

 

 

Air and noise location      

   (KL3)   

         

 

 

 

 

 

Air and noise location 

(KL4)  
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11.3  Water colour for each sampling point 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1 - KLB- 1 Photo 2- KLB-2 

Photo 3 -KLB-3                Photo 4 -KLB 
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11.4 Photolog for Water sample collection photos 

Onsite water sample 

collection  

   

   

   

   

  

 

 

 

 

 

 

 

 

 

 

 

Onsite water sample 

collection 
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11.5 Photolog for 1st Public Consultation Meeting 
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11.6 Record Photos for 2nd Public Consultation Meeting  

 

  

 

 

 

 

 

 

 

Record Photo for the attendance list 

2nd PCM at Holi Village 

 

 

 

 

 

 

 Discussion by the participant 

 

 

 

 

 

 

 

 

Record Photo for the attendance List 
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Record for taking attendance List for 2nd PCM 

at Ton Kyat Village 

Record for taking attendance list for 2nd PCM 

 at Ton Kyat Village 

 

 

 

 

 

 

 

      2nd PCM at Ton Kyat   

Village 

 

 

 

 

 

 

 

2nd PCM at Ton Kyat Village 
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11.7 Photolog for Social Survey Assessments 
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11.8 Attendant list for 1st Public Consultation Meeting  

Lists of Attendee 1st Public Consultation at Holi village 
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Lists of Attendee for 1st Public Consultation at Holi village 
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Lists of Attendee for 1st Public Consultation at Holi village 
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Lists of Attendee for 1st Public Consultation at Holi village 
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Lists of Attendee for 1st Public Consultation at Holi village 
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Lists of Attendee for 1st Public Consultation at Tone Kyat Village 
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Lists of Attendee for 1st Public Consultation at Tone Kyat Village 
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Lists of Attendee for 1st Public Consultation at Tone Kyat Village 
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Lists of Attendee for 1st Public Consultation at Tone Kyat Village 
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Lists of Attendee for 1st Public Consultation at Tone Kyat Village 
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11.9 Attendant list for 2nd Public Consultation Meeting (PCM) 

List of Attendant at Holi during 2nd PCM 
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List of Attendant at Holi during 2nd PCM 
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List of Attendant at Holi during 2nd PCM 
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List of Attendant at Holi during 2nd PCM 
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List of Attendant at Ton Kyat during 2nd PCM 
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List of Attendant at Ton Kyat during 2nd PCM 

 

 

 



 

213 

 

List of Attendant at Ton Kyat during 2nd PCM 
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11.10  Laboratory analysis results for soil 

Soil Quality Laboratory Results - first season survey 
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Soil Quality Laboratory Results - Second season survey 
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11.11  Laboratory analysis results for water  

Water Quality Laboratory Results - first season survey 
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Water Quality Laboratory Results- second season survey result 
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11.12 List of Machinery, Equipment and Apparatus for China-AID Myanmar Kunlong 

Bridge Project  
Lis 
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11.13 List of Compensation for Land Acquisition and Recorded Photos 

a. Compensation Lists 
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b. Recorded Photos for delivering the compensation to the affected persons 
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