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Executive Summary
Natural Current Energy Hydropower Co., Ltd (NCE) Limited is planning to set up 210 MW
hydroelectric power project on Nam Tu River in Namtu Township and Hsipaw township by
the name Nam Tu (Hsipaw) Hydropower Project by Natural Current Energy Hydropower
Co Ltd. The estimated project cost is around 436 Million United states dollars with an
estimated annual power generation of 1,005.48 GWh.
The project owner, Natural Current Energy Hydropower Co., Ltd has engaged the
consultants, MyAsia Consulting Co., Ltd to perform the Environmental and Social Impact
Assessment (EIA/SIA) study and formulate the Environmental Management Plan (EMP)
for the project construction and operation. MyAsia Consulting Co Ltd neither hold any
stake in the project development company nor they have been providing any other
services for the project such as Design, Engineering, Construction, and Procurement and
hence, do not have any conflict of interest to work as third-party consultant for EIA/SIA
study and reporting. This report is for the scoping phase of the EIA/SIA study to establish
the terms of reference (ToR) for the assessment. The EIA/SIA study will be as per the
chapter V of the EIA Procedure that cover the paragraphs 44 to 70. The scoping phase
requirements will be as per the paragraphs 47 to 54 with the paragraph 49 elaborately
detailing the requirements.
Myanmar, a country with abundant natural resources is one of the least developed country
in the South east Asian region. The major factor that directly drive the development and
improving livelihoods is the access to electricity where Myanmar lags behind with just 33%
electrification. This coverage of access to power is worse in the rural areas where the
people are even poorer. Hence the government aims to increase the generation of power
rapidly to provide affordable power to the people within the next two decades.
As per the statistics as on start of the year 2017, Myanmar has a total installed capacity of
5,389 MW of which hydropower contribute 3,255 MW (60.40%). The private participation
in the electricity sector has been growing from a meagre 6.2% of the annual generation in
2008-09 to a whopping 48.4% of the annual generation in 2016-17. The under-construction
power projects in Myanmar now is about 1,692 MW from hydropower, 649 MW from Gas
and 470 MW from Solar power.
As per the International Hydropower Association, Myanmar has utilized only 4% of its
hydropower potential of 140,000 GWhrs/year. The target set for this growth is to add 5001000MW per year for the next ten years to have a total installed capacity of 16,665MW
and to have at least 75% electrification by 2022 and have complete coverage by 2030.
The plans made to meet these targets in power generation by various modes of which
hydropower is given priority given the water resources available for the country.
The proposed project falls in the Upper Myit Nge sub basin of the Ayeyarwady river basin.
There are no hydropower projects that are planned upstream of the proposed project. The
Yeywa Dam of installed capacity 790 MW is commissioned and operational since 2010 in
the Myit Nge river and the Upper Yeywa dam of installed capacity 280 MW is under
construction. The other planned projects in the Myit Nge river are Dedoke Hydro (66MW),
and Middle Yeywa hydropower project (700) and Lam Lang (210MW).
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Project Description
The proposed hydropower project named “Namtu (Hsipaw) Hydropower Project” with an
installed capacity of 210 Megawatt (MW) is a gravity dam project on the river Namtu. The
project dam will have a maximum storage capacity of 256.233 Million cubic metre (m 3) of
water and an estimated average annual energy generation output of 1,005.485 Giga Watt
hours (GWhr) with 4,788 hours of annual operation. The guaranteed output of the project
is 33.13 MW with a regulating water storage of 60.398 Million m 3. The project estimated
cost is 436.28 Million United States Dollars (USD) with an estimated construction period
of 66 months. The project is only intended for the power generation and the power
generated will be exported to Myanmar power grid.
The location of the project is around 30 kilo metre (km) North West of Hsipaw, 78 km South
West of Lashio and 249 km North East of Mandalay. Nam Tu and Kyaukme are the other
townships near to the project area and the area is in the Kyaukme District. The nearest
village is Li Lu that is around 16 km upstream of the proposed project dam site. The project
will need to rehabilitate a village of 47 households and a population of 212 people due the
flooding by the reservoir. The total area of land that will be submerged due to the project
reservoir is 866.69 hector (ha.) that includes cultivated land of 86.12 ha, plantation of 4.23
ha and forest land of 543.71 ha. This will result in removal of 4,371 trees in the above
specified area under submergence.
The construction of the project is estimated as 66 months, of which the first 23 months are
for the preparations, next 39 for the main construction and the last 4 months for the
completion. The construction consists of a dam, powerhouse, discharge channels and
cofferdams during the construction period to divert the water. The rocks, stones, sand and
soil required for the construction will be sourced from nearby quarry and three burrows
located on the left bank of the river.
Main Structures of the Project
Dam and Powerhouse- The Dam to be built is a normal concrete gravity type dam and is
classified as Grade II, Large (2) type project. The maximum length of the dam is 304 m
across the river with an elevation of 495 metre above sea level at the crest of the dam.
The lowest elevation of the foundation surface is 381 m making the maximum height of
the dam as 114 m. normal water level is 487 m.
The powerhouse complex consists of main powerhouse, auxiliary rooms & central control
building, downstream main transformer tunnel, busbar tunnel, fan room, tailrace tunnel,
ongoing line, ventilation tunnel, and working shaft, access tunnel, drainage tunnel, cable
trench and safe access
Construction of the water retaining Dam and the Power House requires excavation of the
river banks, river closure and cofferdam construction, River bed excavations, Foundation
treatment, Concrete mixing and placing, and earth rock backfill. These construction
activities for the dam and powerhouse involves blasting the rocks on the banks and
riverbed by drilling and blasting, concrete mixing plant operation, concrete placing by tower
cranes and buckets, mortar mixer operations, concrete spraying and rock dowel
construction for anchor rod.
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Turbine and generator- The turbines selected for the power generation are Francis
turbines of vertical shaft type with 71.43MW output with an efficiency rating of 91.55%.
The generator selected is three phase synchronous, vertical shaft, rotating field type with
70MW output power. Three such turbine-generator units form the proposed hydropower
project to give a total installed capacity of 210MW.
The construction of the project is estimated as 66 months, of which the first 23 months are
for the preparations, next 39 for the main construction and the last 4 months for the
completion. The construction consists of a dam, powerhouse, discharge channels and
cofferdams during the construction period to divert the water.
Diversion of the river for construction
The riverbed at the proposed dam site is V shaped with a width of around 30m and is
flanked by steep mountains on either side. Hence, the selected method is non-stage river
closure by cofferdam and tunnel diversion for the construction of the project dam. As per
the review comments made by the Ministry of Electric Power of the Myanmar government,
earth-rock fill cofferdams are adopted for the water retaining. For the inlet and outlets of
the flood discharge tunnels, coffer dams are required for protection. For the inlet tunnel, a
rigid cofferdam and for the outlet tunnel, an earthwork cofferdam is planned.
Resource consumption estimates for the project operation
The natural material used for the construction contain the block stones, coarse concrete,
fine aggregate and earth material. The total concrete requirement is 596,600m 3. The
calculated requirement of the rocks for the project is 1,254,000m3 and the concrete coarse
and the fine aggregate required is 1,472,000m3. The nearby quarry can supply the block
rocks, concrete coarse and the fine aggregate. The construction quantities of the
impervious soil material for the cofferdam is about 34,100m 3. The cofferdam is temporary
construction and will be removed. The three burrows nearby can supply the soil required
for filling. The required soil quantity is 45,200m 3.
The estimated water requirement is 5,850 m3 for Concrete, 3,680,000 m 3 for aggregate,
14,250 m3 for machine service and cleaning, and 99,500 m 3 for use of the workers
personal use. The total water requirement for the construction phase is estimated as
3799,600m 3 and the estimated waste water generation will be around 3,039,680m 3.
The total electricity consumption estimate for the construction period is 45,709.43
Megawatt hours (MWh) due to the operation of heavy machinery for the excavation,
concreting, aggregate processing and water supply. The annual energy required for the
operation phase of the project is 3,600.80 MWh/year. The total diesel fuel required for the
construction period is estimated as 2,890.84 tonnes and the diesel requirement during the
operational phase is only 80kg/year.
The resource estimation of the electricity, diesel and the water usage to be validated during
the EIA study phase. This calculation also will determine the extent of Greenhouse Gas
emissions the project will have. The plans made by the project owner to meet these
requirements are by aggregate processing system, concrete missing system, drawing grid
power and having water storage at site.
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There will be an aggregate processing system of through put capacity of 280 tonnes per
hour (t/h) and a finished capacity of 230 t/h. The concrete mixing system planned has a
capacity of 150m3 per hour. A total of five water supply systems are planned for the project
of which three are 100m3 pools and other two are 50m3. A 66kV substation with a power
load of 4MWA is to be built near the project site that is connected to the 230kV substation
at Man Sam in Hsipaw through a 66kV line. 11kV transmission lines are to be connecting
this 66kV substation to the five 11kV transformers at site.
The project selection and alternatives
The various project alternatives and scenarios considered by the project owner while
planning the development are as below. The selection has to be validated during the EIA
study phase.
1. Dam site selection and type of dam- In the initial plan of the project development, the
site selected was around 15 km downstream (close to Hsipaw) of the selected site that
had favourable water head for generation. However, this site development will have
resulted in submergence of a highly populated village tract Moe Tay in Hsipaw township
and their agricultural fields nearby and resettlement would have been difficult to be
performed. Hence the project owner selected two sites that are 1900m apart in the
upstream of this site for comparison for the selection of the dam axis.
The Rockfill face type is suitable for the upper dam site and concrete gravity dam is
suitable for the lower dam site. The lower dam site has three different type of schemes to
be chosen from. Hence the total scenarios compared are four as below
a) Upper dam site with Concrete faced Rockfill type dam
b) Lower Dam site Scheme I- Concrete gravity dam with headrace & generation system
on right bank and powerhouse in the dam toe.
c) Lower Dam site Scheme II-Concrete gravity dam with headrace & generation system
in the dam, and powerhouse in the dam toe.
d) Lower dam site Scheme-III-Concrete gravity dam with long distance headrace &
generation system on the right bank and ground powerhouse
The earth rock excavation and the tunnel excavation requirement are lowest for the Lower
dam site scheme II and hence this alternative was selected.
2. Water level for the dam- They compared two heights of elevations 487m and 492m for
the normal water level. The higher water level can give an additional power generation of
around 25 Gigawatt hours (GWh) annually. However, the submergence of the basin is also
increased with additional water storage causing resettlement of more households. The
normal water level of 487m was selected to avoid more submergence and resettlement.
3. Selection of installed capacity- The project owner considered three different scenarios
of choosing the total installed capacity. The initial review had prompted them to look for a
project that has an installed capacity above 200MW. The compared the options with a
10MW increase and compared 200MW, 210MW and 220MW. The Annual generation
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increases with the installed capacity with the annual operating hours coming down. Hence
they have selected the 210MW capacity as the cost per unit is lowest in that case.
4. Water recycling for zero discharge and composting- The generation of the total installed
capacity can be met by various options such as two generating units of 105MW each,
three generating units of 70MW each, or four units of capacity 52.5MW. The comparison
of the guaranteed output and the efficiency of the turbines are most suited for the three
units of 70MW option and hence it was selected.
Public Consultation about the project
Since the concept stage of the hydropower project, the project owner has kept the
government, local authorities and the surrounding neighbourhood about the progress of
the project without fail. They have taken initiatives to have the news about the project being
published in newspapers, social media platforms and websites.
The EIA consultants, MyAsia Consulting Co Ltd have made four visits since October 2017
for the scoping phase of the assessment of environmental and social impacts of the
project. They have made identified the affected people as the people near the river in the
townships of Hsipaw, Namtu and Nahmsan. The meetings were held with government
officers in Hsipaw, Namtu and Kyaukme. The villagers of Lilu and Namtu were visited and
their views were taken.
A public meeting was conducted for the villagers of Lilu on 11 May 2018 and the Namtu
on 12 May 2018. The meeting was done with the member of Parliament for Namtu, Daw
Nang Kham Aye on 4th July 2018 where the forest township officer for Namtu also
attended. They had reviewed the project progress and provided their concerns about the
project development.
The safety of the dam structure and the fairness in compensation for the submerged area
are major worries of the people in the affected zone of the project. Some of the people
also raised concerns about the soil being taken away for testing as they think the project
developer could be mining for gold or other precious metals.
The public hearings during the EIA study to focus on discussing the identified issues and
to provide confidence to the public on the mitigating measures that the project developer
has planned. The field surveys to be conducted prior to the public hearing to capture the
perception of the villagers on the project and to assess the impact on the people as far as
livelihood and other social parameters are concerned.
Positive Impacts of the Project
The hydropower project has many positive impacts such as
 Improvement of the livelihoods of the local population in terms of direct and indirect
employment from construction and related activities such as transportation, food
supplies, equipment repair and rentals, and retail business
 Development of the industrial sector in the region as a whole due to availability of
electricity at affordable process.
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The construction phase of the project is expected to employ around 1,000 villagers in the
area directly. Once operational, the project will provide more work/jobs to the local people,
directly and indirectly all the while not disrupting the livelihood of people and communities.
The Negative Impacts of the Project and the mitigating measures
The negative impacts of the project can be classified as the impacts during the construction
phase and the operational phase.
Negative impacts during the Construction phase
1. Deforestation for land clearance- The project construction requires deforestation of
around 905 Ha of land of which 866 Ha are due to submergence by the reservoir. The
trees in the submerged area will have to be cut off before the water is filled. The
deforestation estimation is a total of 4,371 trees of which 470 are commercial trees,
2,820 are fruit trees, and 141 are bamboos. The total forest land used up by the project
is 576 Ha which will be loss of habitat for some of the terrestrial mammals. To be
surveyed further in the EIA study phase.
2. Submergence of land- The reservoir created during the construction of the dam
structure will submerge land that cover the village of Lilu and the agricultural fields
causing resettlement. The total area of submergence will be 866 Ha of land causing
resettlement of 47 households, destruction of 15,904 m 2 of buildings, destruction of
140 Ha of agricultural land and generation of a large artificial lake. Four bridges will
have to be rebuilt by the developer. To be surveyed further in the EIA study phase.
3. Change in Topography and excavations- The project construction will have excavation
of the soil from the identified burrows and rock from the quarry to be used in the coffer
dams, and the dam structure. The water will be diverted through tunnel to the
downstream area. The total spoils from construction to be disposed is 1,844,074 m 3 of
soil, stones and rocks. The reuse of the spoils to be studied further in the EIA study
phase and management plans to be formulated.
4. Greenhouse Gases (GHG) Emission from the fossil fuels used-The project
construction phase will use lot of fossil fuel powered machines and equipment of which
almost all of it will be Diesel. The estimated fossil fuel consumption is 2,891 tonnes of
diesel during the construction phase. The use of electricity also will result in indirect
energy emissions and this GHG emission is additional to the emission from the fossil
fuel usage. The estimations to be validated and management plans for conservation
to be formulated as part of the EIA study phase.
5. Electricity usage during the construction phase- The power source for many of the
construction activities such as aggregate crushing will be grid connected electricity;
the estimated electricity usage is 45,710 MWhrs for the construction period. The use
of electricity also results in the indirect emissions of greenhouse gases to the
atmosphere. The estimations to be validated and management plans for conservation
to be formulated as part of the EIA study phase.

Version 01-19 July 2018

Terms of Reference

28

6. Depletion of water resources- The water use for the construction operations will be
very high for activities such as concreting, aggregates, cleaning, and personal use of
workers. The estimated water requirement is 5,850 m3 for Concrete, 3,680,000 m3 for
aggregate, 14,250 m3 for machine service and cleaning, and 99,500 m 3 for use of the
workers personal use. The total water requirement is estimated as 3799,600m3. The
estimations to be validated and management plans for conservation to be formulated
as part of the EIA study phase.
7. Waste water generation- The construction period has heavy water usage for various
activities as listed above. The use of water eventually causes wastewater generation
to the extent of 80% of the usage. The estimated waste water generation will be around
3,039,680m3 of waste water during the construction phase. The estimations to be
validated and management plans for control of the wastewater to be formulated as part
of the EIA study phase.
8. Solid waste Generation- The migrant workers in large numbers living in the area for
the long period of construction will result in large quantities of solid waste. The
packaging material used for the material used in construction phase also will create
solid waste. The estimated solid waste generation is around 3 tonnes per day. The
generated waste will have organic component such as the food waste and the
recyclable material such as metal, paper and plastic that will make up around two third
of the total waste generated. The rest of the waste generated has to be disposed and
will be around 1 tonne per day. The estimations to be validated and management plans
for control the solid waste to be formulated as part of the EIA study phase.
9. Noise and Air pollution from the construction activities- The construction phase will
make use of a variety of equipment such as Impact hammers, cranes, generators,
compressors, pumps and earth movers that will generate noise whilst operations. The
most widespread source of noise in the construction phase will be the blasting and
excavation activities and Other sources of noise associated with the equipment include
the mechanical and hydraulic transmission actuation systems that can sometimes
produce high sound levels. Construction related noises are usually of a temporary
duration and relatively intermittent.
The excavation, blasting, aggregate crushing and transportation along with other
activities such as concreting will generate dust particles to the air hampering the air
quality in the construction area. The management plans for control of noise and air
emissions to be formulated as part of the EIA study phase.
10. Public Health issues due to migrant workers- The project construction period will have
migrant workers in large numbers to the level of 3,000 to 3,200 at the peak of
construction. This can create health issues such as epidemics, sexually transmitted
diseases, and poor sanitation related diseases. The project owner has already started
building up workers accommodation near the identified site for rock quarry and soil
burrows. They had already constructed near to the dam site; however, the soil and
rock parameters were found to be better at a different place and hence changed th
plan. The management plans for control of the potential issues to be formulated as
part of the EIA study phase.
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Negative Impacts during the Operational phase
1. Starvation of sediment for the downstream banks- The dam structure will block 2,066
Million m3 of sediments every year which otherwise would have been flowing with the
water downstream. There is a bottom orifice designed for the dam structure to flush
the sediment out periodically. The sediment flow and effect to be studied in detail and
a management plan to be formulated in the EIA study phase.
2. Reduction in water flow to the downstream- The dam structure will result in the water
being blocked and the downstream areas not being fed with enough flow of water as it
used to have. The holding of water and the intermittent release in between will affect
the downstream river hydrology. The effect to be studied in detail during the EIA study
process.
3. Disturbance to aquatic life- The generation of a large artificial lake will make the fishes
and other aquatic biota in the river to move away because of the change in water
temperatures, water flow and other properties of a moving water to stored water. The
dam structure will also block the movement to upstream and downstream for the fishes.
There are no threatened species of fishes in the Namtu river and none of the species
in the river has the characteristics of travelling long distances to breed.
4. Dam safety incidents- The dam safety is of serious concern to the people who live in
the downstream area. The breach of the dam may result in a catastrophic disaster.
The dam safety to be studied in detail during the EIA study phase.
5. Electricity usage-The powerhouse operation will need power for its operations and the
estimated requirement is 3,600MWhrs per year. The estimation is to be validated and
an Environmental Management Plan (EMP) to be formulated to monitor the
consumption.
6. Water evaporation losses from the reservoir- The reservoir will have evaporation
losses due to stored static water. The estimation to be done as per the guidelines of
the International Hydropower Association and the Food and Agricultural Organisation
(FAO).
Decommissioning/Post Closure
Upon closure or decommissioning of the project, the dam structure will have to be
demolished and the machines and the equipment shall be sold for reuse elsewhere. When
the equipment is found to be non-usable, it will be scrapped. The issues anticipated as
that in the construction phase will be anticipated in the dam demolition. The
decommissioning issues to be estimated during the EIA study phase.
In the unlikely event of abandoning the project before its life, all the equipment that is not
bio degradable shall be removed and disposed. The hazardous waste remaining shall be
disposed in a sustainable manner.
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Scoping Phase Assessment Conclusion
The project during the construction and operational phase will have environmental impacts
that can be managed effectively by regular monitoring through the environmental
monitoring plans (EMP) that is to be developed during the EIA study phase. It is
recommended that the project use micro biological based technology for waste water
treatment to conserve the water. The EMPs require the construction phase to periodically
test the air quality, freshwater quality, and noise levels, through a recognized third-party
laboratory to ensure compliance to the environmental requirements.
Recommended actions to be points in the EMPs during the construction and operational
phase
 A comprehensive sediment management plan as per the international guidelines
 Use of Micro Biological based technology, preferably Membrane Bio reactor (MBR) for
waste water recycling plant
 Yearly/Half yearly testing of the air quality, ground and surface water quality, noise
levels by a recognized third-party testing laboratory
 Half Yearly audits to monitor the efficient use of fossil fuels and water
 Half Yearly audit of the preventive maintenance and the emergency preparedness
 Periodic audits of the workers accommodation and sanitation
 Periodic medical check-up for the migrant workers
 Regular training for the staff on environmental and sustainability parameters
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2.0 Context of the Project
The purpose of this report is to establish the Terms of Reference (ToR) for the
Environmental and social Impact Assessment (EIA/SIA) and reporting for the 210 MW
hydroelectric power project on Nam Tu River near Hsipaw township by the name Nam Tu
(Hsipaw) Hydropower Project by Natural Current Energy Hydropower Co Ltd. The
estimated project cost is around 436 Million United states dollars with an estimated annual
power generation of 1,005.48 GWh
2.1 Presentation of the Project and its justification
Myanmar has tremendous potential to harvest its untapped hydropower resources; as per
the International Hydropower Association, Myanmar has utilized only 4% of its hydropower
potential of 140,000 GWhrs/year. The target set for this growth is to add 500-1000MW per
year for the next ten years to have a total installed capacity of 16,665MW and to have at
least 75% electrification by 2022 and have complete coverage by 2030. The plans made
to meet these targets in power generation by various modes of which hydropower is given
priority given the water resources available for the country. The Ayeyarwady river basin is
almost entirely within Myanmar and almost half of the Than Lwin river basin lies in
Myanmar.
2.2 Related Projects and Developments
The project is in the Upper Myit Nge sub basin of the Ayeyarwady river basin system. The
Ayeyarwady Basin that includes the Chindwin river has 14 existing hydro projects with a
total installed capacity of 2,100 MW, 3 under construction with a capacity of 1,372 MW
and another 32 under planning stage totalling 24,605 MW. There are currently 69 identified
hydropower projects being developed in Myanmar totalling an installed capacity of 43,849
MW. If all the planned projects are completed, the river basins of Ayeyarwady and
Thanlwin would have around 28,077 MW (58% of all hydropower) and 16,493 MW (34%)
respectively.
2.3 Presentation of the Project Proponent and the EIA Consultant
Natural Current Energy Hydropower Co Ltd is the project developer for the 210 MW
project. They also have another hydropower project in planning stage in the Mekong river
basin. The directors of the organisation are into infrastructure development projects such
as highways and renewable energy projects. They are registered with the DICA with the
registration number 3813/2013-14.
The consultant engaged for the EMP formulation is MyAsia Consulting Co Ltd, based in
Myanmar specialising in advisory services related to Environment, Sustainability, Health
& Safety and Climate change. The team has vast experience in assessment of
environmental and climate change mitigation projects across South Asian countries. The
EIA consultant MyAsia Consulting Co Ltd do not hold any stake in the project and the team
doing the study is not related to any of the members of the project team. The EIA
consultant has no conflict of interest in performing the EIA/SIA study. They have confirmed
that the EIA study and reporting will be performed as per the chapter V of the EIA
procedure. The scoping phase shall be as per the paragraph 49 of this procedure.
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2.4 Presentation of the Associate Organisations
2.4.1 Laboratory (including accreditations)
Water quality measurement will be done by AMD, the representative of Australian Medical
& Diagnostics (Australia) and is an expert in water treatment design, supply and
installation. They have more than 200 installations in Myanmar that include large drinking
water manufacturers, UNICEF projects, boutique hotels and housing estates. They have
a state of the art laboratory to test the water quality in line with the international standards.
Water quality measurement may also be done by ISO-Tech Laboratory and Authentic
Trading Co Ltd. ISO Tech Laboratory has UKAS accredited ISO 9001:2008 certificate for
their operations and is consulted by Mr U Saw Christopher Maung, a former member of
UNICEF water quality monitoring and surveillance in Myanmar. They have a state of the
art laboratory to test the water quality in line with the international standards.
The air quality and noise measurements were done by Green EHSS Consulting Co Ltd1.
They provide services related to baseline monitoring of environmental parameters to a
wide range of Industries in Myanmar, Singapore and Canada. They are affiliated to GHG
Accounting-Canada2.
Soil investigations are done by the Yunnan Institute of Water resources and Hydropower
Research. The soil quality measurement at the site will also be done by Civil Engineer’s
Construction Cooperative Limited, or Suntac technologies and/or Mya Yar Pin, Yangon,
three reputed soil and geological analysis and testing organisations in Yangon.
2.4.2 University
The experts from the Yunnan Institute of Water Resources & Hydropower Engineering
Investigation, Design and Research performed the investigation, research and made the
detail Project report for the hydropower project. The report was revised since the location
of the project was moved around 5 miles upstream to avoid flooding the village.
The Department of Botany in Mahatma Gandhi University (MG University), Kerala, India
was consulted for the EIA study. Dr Mini P Mathai3, the Chairman of the Botany Board-MG
University and Head of the Department-Botany gave her expertise related to the plant
species in the tropical regions, effect of hydropower development. She is Member of the
team which won the ICAR team award for outstanding multi-disciplinary team research in
Agriculture and Allied Sciences, 1994 - 96
given by Indian Council of Agricultural
Research, Government of India.
2.4.3 Others
The health impacts of the project are sanitation and water borne diseases from the effect
on water quality due to migrant work force, the effluent discharge, respiratory diseases
from effect on air quality from the air emissions from the use of fossil fuels and hearing
1

http://greenehss.com/our-services.html
http://www.ghgaccounting.ca/
3 http://thecochincollege.edu.in/index.php/site/faculty/10/#visible
2
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problems from noise impacts from the machine operation. The public health expert for the
project is Dr Win Zan, MBBS, from Institute of Medicine, Yangon. He has experience of
working as the public health expert for many development projects that include the mining
and seismic studies. Dr Mon Myat, another team member and a veterinary doctor and an
expert for water quality and the biodiversity has assessed the effect on public health and
health of animals, fishes and livestock.
The project study will make use of the data and reports by international organisations such
as United Nations Development Program (UNDP), United Nations Children’s Emergency
fund (UNICEF), United Nations Framework Convention for Climate change (UNFCC),
World Health organisation (WHO), Food and Agricultural Organisation (FAO), International
Union for Conservation of Nature (ICUN) and International Finance Corporation (IFC).
2.5 Project Outline
This proposed hydropower project has construction of a concrete gravity dam structure
including the powerhouse and the generator units, cofferdams and tunnels during the
construction period for water diversion, extensive use of concrete and aggregates along
with several machines and equipment that uses fossil fuel and electricity as source of
power. The construction period is 66 months and the resulting dam structure will result in
a reservoir that submerge around 900 Ha of land and resettlement of a village of 47
households.
This EIA/SIA study will cover the analysis of the baseline data of the Project land, the
potential environmental impacts to the atmosphere, water and soil because of the
implementation of the project activity, the potential social impacts on the identified affected
people and preparation of an Environmental Management Plan for the project activity to
monitor and control these environmental impacts in future.
2.6 Report Layout
The EIA/SIA study report will be prepared in the layout as below
 Executive Summary,
 Introduction,
 Policy, Legal and Institutional Framework,
 Project Description and Alternatives Selection,
 Description of the Surrounding Environment,
 Impact and Risk Assessment, and Mitigation Measures,
 Cumulative Impact Assessment (if applicable),
 Environmental Management Plan, and
 Public Consultation and Disclosure.
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3.0 Policy, Legal and Institutional Framework
3.1 Corporate, Environmental and Social Policies
Natural Current Energy Hydropower Co Ltd, the project developer has their core values
aimed at sustainable development to provide affordable power to Myanmar. Their vision
is to contribute to the development without compromising the health, safety and
environmental parameters. The organisation has its businesses in renewable power
projects sector and have always been considered the commitment to environment and
society as of prime importance to co-existence for the development of local people.
3.2 Policy and Legal Framework
The relevant ministries in Myanmar establish the regulations required for each sector and
these ministries also have the responsibility of making policies, strategic plans, sector
specific action plans. The sector-based policies and draft laws that are made by the
previous government are not entirely approved and adopted for implementation by the
current government and hence many of the laws are still in the draft phase. The Myanmar
National Energy Policy is one such document that is still under development.
Myanmar National Energy Policy
In 2014, a draft National Energy Policy (2014) was formulated with the following objectives
related to hydropower and power generation:
1. To implement a short-term and long-term comprehensive energy development plan
based on systematically investigated data on the feasible potential energy resources
that can be practically exploited, considering minimum impact on the natural and social
environment;
2. To implement programs by which the local population could proportionally enjoy the
benefit of energy reserves discovered in their areas; and
3. To implement programs on a wider scale, utilizing renewable energy resources such
as wind, solar, hydropower, geothermal and bio-energy for sustainable energy
development in Myanmar.
National Electricity Master Plan
The electricity generation mix suitable for Myanmar is being developed by the MOEE 4 as
the National Electricity Master Plan (NEMP). The power development plan will be made
as per this Master plan for the countrywide electrification.
Environmental Impact assessments
The policy is to make this development in a sustainable manner taking into account the
environmental and social parameters and to enable this; the government has taken keen
interest in making relevant legal framework. The projects in Union of Republic of Myanmar

4

http://www.moee.gov.mm/mm/userfile/role_of_hydropowe_Paper_(11-1-18)2.pdf
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have to comply with the environmental conservation law “Myanmar Environmental
Conservation Law (Law No. 9, 2012)”.
The EIA study will be as per the EIA Procedure and the Environmental Quality (Emissions)
Guidelines dated 29/12/2015. The chapter V of the procedure specifies the requirements
for the EIA/SISA study that covers the paragraphs 44 to 70 of the Procedure. The scoping
phase requirements are provided in the paragraphs 47 to 54 with the paragraph 49
elaborately detailing the requirements. The EIA investigation is covered in the paragraphs
55 to 61 and the EIA reporting is the paragraphs 62 and 63. The third-party consultant
confirm that they will follow the requirements of the EIA procedure.
The sector specific emission guidelines with acceptable threshold values/limits with
respect to the degradation of the air quality, water quality, land and noise levels for each
sector is provided in this Environmental Quality (Emission) Guidelines. The guidelines
published by the IFC is in line with these Guidelines. The section 2.1 for energy sector
development in this Emission Guidelines is the relevant section applicable or the proposed
hydropower project additional to the General emission guidelines. The applicable areas
cover the transmission and distribution of power5.
There are many sector specific procedures and guidelines related to the Electric Power
Generation Sector that will apply to the project. The laws relating to the hydropower
projects are as below.















Electricity Law (2014)6
Land Acquisition Act (1894)7
Vacant, Fallow, Virgin Lands Management Law (2012)8
Farmland Law (2012)9
Conservation of Water Resources and Rivers Law (2006)10
Environmental Conservation Law (2012)
Environmental Conservation Rules (2014)
National Environmental Quality (Emissions) Guidelines (2015)
Environmental Impact Assessment Procedures (2015)
Myanmar Action Plan for Disaster Risk Reduction (2017)11
Myanmar Investment Law (2016)12
Foreign Investment Law (2012)
Myanmar Investment Rules (2017)
Intended Nationally Determined Contribution – INDCs (2015)13

5

http://www.myanmar-responsiblebusiness.org/pdf/2015-12-29-National-Environmental-Quality_Emission_Guidelines_my.pdf
http://www.myanmar-law-library.org/law-library/laws-and-regulations/laws/myanmar-laws-1988-until-now/union-solidarity-anddevelopment-party-laws-2012-2016/myanmar-laws-2014/pyidaungsu-hluttaw-law-44-2014-the-electricity-law-burmese.html
7 http://www.burmalibrary.org/docs20/DS-Land-Acquisition-Study-Contents.pdf
8 http://www.burmalibrary.org/docs13/VFVLM_Law-en.pdf
9 http://extwprlegs1.fao.org/docs/pdf/mya139026.pdf
10 http://extwprlegs1.fao.org/docs/pdf/mya139027.pdf
11https://themimu.info/sites/themimu.info/files/documents/Core_Doc_Myanmar_Action_Plan_on_Disaster_Risk_Reduction_201
7.PDF
12 https://www.dica.gov.mm/sites/dica.gov.mm/files/document-files/myanmar_investment_law_official_translation_3-1-2017.pdf
13 http://www4.unfccc.int/ndcregistry/PublishedDocuments/Myanmar%20First/Myanmar%27s%20INDC.pdf
6
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The project owner also has committed to the local authorities that they will employ the local
people during the construction phase as well as the operational phase as far as practically
possible.
3.3 Institutional Framework
The Energy and Power sectors administration is under the Ministry of Electricity and
Energy (MOEE), that includes the hydropower projects. The Department of Hydropower
Planning (DHPP) and Department of Hydropower Implementation (DHPI) has the
responsibility for the hydropower projects in Myanmar.
The National committees that are relevant to the hydropower projects are
 National Environmental Conservation and Climate Change Central Committee
(NECCCCC);
 National Water Resource Committee (NWRC); and
 National Land Committee.
These committees are chaired by one of the two vice presidents and include the union
level minister of the most relevant sector. They are relevant to hydropower and
demonstrate the cross-cutting nature of developing hydropower in Myanmar.
The National Environmental Conservation and Climate Change Central Committee
(NECCCCC) is made to control the adverse effects to the environment from various
sectoral development in the country and the resulting Climate change. This committee is
chaired by the Minister of MONREC and the committee secretary is the Director General
of ECD, supported by a central working committee composed of representatives from six
technical working committees. The state and region level representatives are also present.
3.4 Project’s Environmental and social standards
The hydropower project design is as per the Myanmar Hydropower standards, the National
Electric Power Industrial standard of PRC, Hydropower Sustainability Assessment
Protocol (HSAP). The project design is as per the high standards of sustainable
development that is followed globally.
The Standards, guidelines and recommendations made by the international bodies such
as the International Hydropower Association (IHA), World Commission on Dams (WCD),
International Finance corporation (IFC), International Centre for Environmental
Management (ICEM), International Water Management Institute (IWMI), and United
Nations Framework Convention for Climate Change (UNFCCC) is used.
The standards used also covers the quality (ISO 9001:2015), environmental (ISO
14001:2015) and health standards for building and construction, efficient and low energy
consuming designs, Occupational Health & Safety of the employees (OHSAS
18001:2007), and the general environment. The design of the project will incorporate these
requirements.
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4.0 Project Description
4.1 Project Rationale and Background
The project owner is planning to build a hydropower project to tap the water resources of
Myanmar and to contribute towards electrification of the country. The proposed
hydropower project named “Namtu (Hsipaw) Hydropower Project” with an installed
capacity of 210 Megawatt (MW) is planned to be constructed on the Nam Tu river in Shan
state of Myanmar. Nam Tu river belongs to the Ayeyarwady river system and is the
upstream part of the Myit Nge River, a tributary of the Ayeyarwady River. The river stream
run from North to South from the towns Kyukok, Mussur, Moe Yun, Nam Moh Kyan and
Nam Tu from where the name of the river is used as Nam Tu river. The stream further
flows southwards through Hsipaw and Nam Lan and then moves westwards to join the
Myit Nge River.
The project will have a maximum storage capacity of 256.233 Million cubic metre (m 3) of
water and an estimated average annual energy generation output of 1,005.485 Giga Watt
hours (GWhr) with 4,788 hours of annual operation. The guaranteed output of the project
is 33.13 MW with a regulating water storage of 60.398 Million m 3. The project estimated
cost is 436.28 Million United States Dollars (USD) with an estimated construction period
of 66 months. The project is only intended for the power generation and the power
generated will be exported to Myanmar power grid.
4.2 Project Location, overview map and site layout maps

Figure 1: Geographical map of the project location
The project location is spread across three townships of Hsipaw, Namtu and Nahmsan in
the Kyaukme District of Northern Shan state. The proposed dam site is around 30 kilo
metre (km) North West of Hsipaw, 78 km South West of Lashio and 249 km North East of
Mandalay. The nearest village is Li Lu that is around 16 km upstream of the proposed
project dam site.
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Figure 2: The proposed dam site- Latitude 22045’ 27” North, Longitude 970 17’ 27” East

Figure 3: The hydropower project in the sub basin Upper Myit Nge
The basin of the reservoir to be formed due to the water retained is spread along the
latitudes 220 42’ to 230 50’ and the longitudes 970 03’ to 980 22. The discharge area is
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6,820 square kilometre (km 2) and the mean annual discharge is 200 cubic metre per
second (m3/s). The river course of the project has a length of 40 km with an average
gradient of 2.5%. The project will need to rehabilitate a village of 47 households and a
population of 212 people due the flooding by the reservoir. The total area of land that will
be submerged due to the project reservoir is 866.69 hector (ha.) that includes cultivated
land of 86.12 ha, plantation of 4.23 ha and forest land of 543.71 ha. This will result in
removal of 4,371 trees in the above specified area under submergence.

Figure 4: The Upper Myit Nge Sub Basin and Hydropower Projects
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4.3 Comparison and selection of alternatives
The baseline scenario is “not developing the hydropower project and leaving the river as
it is”. The alternative scenarios for the projects are in the project owner’s decision to
change the initial plans they had for the project development. This include the selection of
the dam site and type of dam, selection of the water level for the dam, selection of the
installed capacity and number of generating units.
4.3.1 Methodology
The various project alternatives and scenarios considered by the project owner is below.
The reasons to change were motivated by the lower impacts to people and environment,
economic benefits, and business reasons.
Project Alternatives
1. Dam site for the project and the type of DamIn the initial plan of the project development, the site selected was around 15 km
downstream (close to Hsipaw) of the selected site that had favourable water head for
generation. However, this site development will have resulted in submergence of a highly
populated village tract Moe Tay in Hsipaw township and their agricultural fields nearby and
resettlement would have been difficult to be performed. Hence the project owner selected
two sites upstream of this site in Namtu township for comparison for the selection of the
dam axis.
These two sites compared were 1,900m apart and were called the Upper Dam site and
Lower dam site for comparison. The upper dam site is in a U-shaped valley with the river
width ranging from 35m to 58m, whereas the lower dam site valley is V shaped and is
narrower with width ranging from 22m to 49m. The geological structure, stratum lithology
is more or less same for both the sites. The upper dam site has 3 and 2 gullies developed
on the left and right bank of the river respectively with perennial drainage and the river bed
is strongly withered. The lower dam site has only one shallow gully and the river bed is not
withered; the lower dam site is favourable from a physical geological perspective. The
thickness of the permeable layer is less for the lower dam site making it favourable as far
as leakage is concerned. The Rockfill face type is suitable for the upper dam site and
concrete gravity dam is suitable for the lower dam site. The lower dam site has three
different type of schemes to be chosen from. Hence the total scenarios compared are four
as below
a) Upper dam site with Concrete faced Rockfill type dam
b) Lower Dam site Scheme I- Concrete gravity dam with headrace & generation system
on right bank and powerhouse in the dam toe.
c) Lower Dam site Scheme II-Concrete gravity dam with headrace & generation system
in the dam, and powerhouse in the dam toe.
d) Lower dam site Scheme-III-Concrete gravity dam with long distance headrace &
generation system on the right bank and ground powerhouse
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The upper dam site with the rockfill concrete face type dam will need 2297,000m 3 of rockfill
filling and will need 7,187t of welded steel pipe. The three schemes of the lower dam site
do not require any rock filling; but the concrete requirement will be much higher than the
upper dam site type. The earth rock excavation and the tunnel excavation requirement are
lowest for the Lower dam site scheme II with lesser use of welded pipes and rebars. The
comparison is provided below. The construction material requirements and the impacts to
the environment will be minimum for the Lower dam site scheme II scenario and hence
the project owner has chosen that alternative for dam site and dam type.

Item

Unit

Earth-rock
excavation
Rock tunnel
excavation

Upper Dam
site

Lower dam site
Scheme-I

Scheme-II

Scheme-II

10,000m3

180.41

153.70

142.90

172.50

10,000m3

36.28

49.10

2.80

47.75

Concrete

10,000m3

79.74

120.05

115.60

128.60

Rockfill filling

10,000m3

229.72

0

0

0

Welded steel pipes

t

7,187

2,449

263

3,287

rebar

t

17,446

17,725

9,710

22,063

pieces

2,061

3,361

2,061

2,580

Anchor cable
Curtain grouting

m

404,100

39,200

28,600

75,000

Consolidation
grouting

m

35,800

53,200

27,100

65,000

Filling grouting

m2

34,100

21,000

4,300

72,000

Table 1: The comparison of the dam sites and dam type
2. Water level for the damThe project owner had to decide on the normal water level of the dam considering the
submergence as well as the water storage for regulation. They compared two heights of
elevations 487m and 492m for the normal water level. The higher water level can give an
additional power generation of around 25 Gigawatt hours (GWh) annually. However, the
submergence of the basin is also increased with additional water storage causing
resettlement of more households.
The scenario with the water level of 487m will submerge a total area of 866.69 ha that
include 47.02ha of paddy fields, 39.1 ha of dry land, 4.23 ha of rubber plantations, 543.71
ha of forest land, 2.76 ha of roads and 227.14 ha of water areas. This will result in
resettlement of 47 households with a population of 212 people, destruction of 4,371 trees
and 15,904m2 of buildings and rebuilding four bridges of length 495m.
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In the case of the alternative scenario of 492m water level, the submerged area will be
992.33 ha of land with more forest land going under water. The total forest land submerged
is 648.29 ha which is 104.58 ha more than the previous scenario. The number of
households for resettlement will increase to 107 with a total population of 482, that is more
than twice the resettlement in the previous scenario. The submergence will result in
destruction of a total of 9,951 trees, 41,230m 2 of buildings and the length of the four bridges
to be rebuilt will be 540m.
The amount of environmental damage and disturbance to livelihoods are much higher for
the scenario with the water level elevation of 492 and hence the project owner decided to
choose the lower water level of 482m for the project. The cost of resettlement also is
increased by 9.24 Million USD in the higher water level against an additional power
generation of around 25 GWh.
3. Selection of the installed capacity of the Project
The project owner considered three different scenarios of choosing the total installed
capacity. The initial review had prompted them to look for a project that has an installed
capacity above 200MW. The compared the options with a 10MW increase and compared
200MW, 210MW and 220MW.
Comparison of installed capacity
Parameter

Unit

200 MW

210 MW

220 MW

Installed capacity

MW

200

210

220

Firm Output

MW

33.126

33.129

33.132

Average Annual energy

GWh

981.36

1005.51

1027.95

Energy-Flood season

GWh

749.04

773.11

795.49

Energy-Dry season

GWh

232.32

232.4

232.46

annual operating hours

hours

4907

4788

4673

Table 2: The comparison of installed capacity
The Annual generation increases with the installed capacity with the annual operating
hours coming down. The increase in generation is around 24 GWh from 200mW to 210MW
and around 25GWh from 210MW to 220 MW. The increase in generation during the dry
season is only 75MWh and 65MWh respectively for the two comparisons. The investment
required for 200MW and 210MW are not very different and the cost per kW is almost same.
However, the additional investment required for increasing capacity to 220MW is much
higher and the cost per kW is higher for 220MW. Hence the project owner chose to go with
the 210MW of installed capacity.
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4. Selection of number of generating unitsThe generation of the total installed capacity can be met by various options such as two
generating units of 105MW each, three generating units of 70MW each, four units of
capacity 52.5MW each and so forth. If two units are used, the firm output will only be 31.6%
of the rated output of the unit can be obtained. If three units are used the firm output will
be 47.3% of the rated output. The turbine ideal for the type of head is stable operation
range of mixed flow-a vertical shaft Francis turbine shall be generally having a firm output
of more than 45% at least and hence the number of units have to be at least three. Hence
the two units option were ruled out. The ease of construction will be lesser for three
generating units than four sets and hence three units of 70MW was chosen by the project
owner for the generation system.
Parameter

Project Activity

Alternative to Project

Geographical conditions

Current location

Other location

Medium

High

Deforestation

Low

Medium

Ease of docking of boats

Easy

Medium

Water Pollution

Low

Medium

Water Consumption

Low

High

Solid waste disposal

Low

High

Nil

Low

Employment contribution

Medium

Medium

Project owner expertise

Medium

Medium

Construction feasibility

Moderate

Difficult

Development of region

High

High

Economic feasibility

Dredging

Table 3: comparison of alternatives
The project owner has compared the economic feasibility, environmental feasibility,
employment generation, contribution to country’s economy and environmental impacts in
both the scenarios and has made a decision to implement the project
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4.4 Description of Selected Alternative
4.4.1 Technical Description of the selected alternative
The Dam for retaining the water
The proposed dam structure for the project is a concrete gravity type dam and is classified
as Grade II, Large (2) type project. The maximum height of the dam is 114m and the
maximum length of the dam is 304 m across the river with an elevation of 495 metre above
sea level at the crest of the dam. The normal water level designed is 487 m above sea
level with a dead water level of 478m above sea level.
Dam & Reservoir characteristics
Item

Dam
dimension

Water levels

Storage

Discharge

orifice size

Sediment
discharge

Parameter

Unit

Value

Dam height max

m

114.00

Dam crest length

m

304.00

Dam crest width

m

10.00

Dam crest elevation

m

495.00

Normal water level

m

487.00

Design flood level

m

489.94

Check flood level

m

491.86

Dead water level

m

478.00

Storage under dead water level

Million m 3

157.453

Storage under normal water level

Million m 3

217.851

Storage under check flood level

Million m 3

256.233

Discharge under check flood level

m 3/s

8,113.00

Max discharge at crest overflow orifice

m 3/s

4,143.40

Discharge for power generation

m 3/s

309.00

Max discharge at flushing orifice

m 3/s

856.60

Size of crest overflow orifice-3 numbers (width X height)

mXm

13X14

size of flushing orifice-1 number (width X height)

mXm

5X6

Size of intake-3 numbers (width X height)

mXm

6X30

Controlled discharge area in cross section

km2

Ave annual suspended sediment discharge

10,000 t

284.20

Ave annual bed sediment discharge

10,000 t

56.80

Ave annual sediment discharge

10,000 t

341.00

Table 4: Dam and reservoir characteristics
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6,820

The dam structure consists of 15 monolith sections numbered from left bank to the right
as 1 to 15. The sections numbered as 3 and 15 are 22-metre-long and all other 13 sections
are 20-metre long. The five sections numbered 1 to 5 are on the left bank intended for
water retaining non-overflow area. The width of the crest in these sections is 9m. The
slope of the upstream section is vertical from the top till to the elevation of 440m above
sea level and below that, the section has a slop of 1:0.2. The slope on the downstream
side is vertical from the crest till to the elevation of 483.837m, below which there is a slope
of 1:0.78. The Gas Insulated switchgear (GIS) room and the central control room are
located at the Dam toe of the sections 3 and 4 and the elevator shaft is at the toe of section
5 to meet the transportation requirements from crest to the power house. The service valve
shaft is also planned at the section 5.
The three sections 6, 7 and 8 are overflow dam monoliths with each of them with one
gated crest overflowing orifice that is 13-metre-wide and 14-metre-high at the elevation of
478m. The three inlets are from these three monoliths with the bottom elevation of 448.5m.
The inlets consist of a trash rack, butterfly valve and the penstock. The trash rack is 6metre-wide and 30-metre-high, the diameter of the butterfly valve and the pipe is 5m.
The section monolith 9 has the flood discharge and sand flushing bottom orifice with a
bottom elevation of 420m. The dimension of the orifice is 5m wide and 6m high. The
maximum discharge volume is 858.6m3/s. The six sections numbered 10 to 15 on the right
bank are the water retaining monoliths with a crest width of 9m. The slope at the upstream
section is vertical and the slope at the downstream side is vertical till the elevation of
484.186m after which it has a slope ratio of 1:0.78.
Powerhouse
The powerhouse is planned to be made in the underground on the left bank of the main
stream of the river about 100m downstream of the dam complex. The powerhouse
complex consists of main powerhouse, auxiliary rooms & central control building,
downstream main transformer tunnel, busbar tunnel, fan room, tailrace tunnel, ongoing
line, ventilation tunnel, and working shaft, access tunnel, drainage tunnel, cable trench
and safe access.
Power station area elevation above sea level in metre
Check flood level

413.3

Design flood level

411.5

Minimum tail water level

403.0

Normal tail water level

404.5

Installation elevation unit

395.5

Main generator elevation

408.5

Turbine elevation

398.9

Transformer room elevation

408.5

GIS room elevation

482.9

Table 5: The power station area elevations
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The main powerhouse is 85.95m long, 18.7m wide and 48.45m height and is installed with
the three generating units spaced at 20m in between with vertical shaft 70MW Francis
turbine. There are five floors to this complex with the bottom elevation of 385.471m and
roof elevation of 428.3m. The five floors are Draft tube floor at 385.471m, spiral casing,
Turbine floor at 395.5m, Intermediate floor at 403.8m, and Generator hall at 408.5m. There
are two access tunnels; one for inlet and other for outlet. The bottom elevations of the
tunnels are 417m and 408.5m respectively for inlet and outlet.
Turbine and generator
Francis type turbines with vertical shafts are suited for the project as the head of the water
and the flow rate of the water are both medium. The Pelton and Kaplan type of the turbines
will not be suitable for this kind of parameters. The water heads of the project are from
55.9m to 84m. The selected model is HLA883-LJ-330 with a rated head of 78m, 71.43MW
output with an efficiency rating of 91.55%. Three such generator units form the proposed
hydropower project to give a total installed capacity of 210MW. The rated discharge of the
turbine is 101.97m3/s with a rated speed of 200 rotations per minute (rpm). The total
weight of the turbine is around 230 tonnes and has a runner diameter of 3.30m.
The generator selected is three phase synchronous, vertical shaft, rotating field type with
the model number SF70-30/7000. The output power is 70MW at a rated voltage of 13.8
kilowatt (kW) and rated current of 3445 Ampere (A). The rated speed is 200 rpm and the
power factor are 0.85 with lagging. The rated efficiency is 98% with a frequency of 50 Hertz
(Hz). The total weight is around 525t with the rotor hub weighing 260t.
Turbine model
Turbine type
Rated capacity in MW
Rated speed in rpm

HLA883-LJ-330
Francis turbine- Vertical
71.43MW
200

elevation of installation

395.5m

Rated unit flow in m3/s

101.97

Generator Model
Rated capacity in MW
Rated power factor
Rated voltage in KV

SF70-30/7000
70MW
0.85 lagging
13.8KV

Table 6: The Turbine and generator details in the project
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Construction Plan for the Project
66 months is the estimated construction time period; the first 23 months of this 66 are for
the preparations, then the next 39 months are for the main construction of the structures
and the last 4 months for the completion. The construction consists of a dam, powerhouse,
discharge channels and cofferdams during the construction period to divert the water.
Diversion of the river for construction
The water in the river needs to be diverted in order to make the construction of the dam
structure in the river. The riverbed at the proposed dam site is V shaped with a width of
around 30m and is flanked by steep mountains on either side. Hence, the selected method
is non-stage river closure by cofferdam and tunnel diversion for the construction of the
project dam. As per the review comments made by the Ministry of Electric Power of the
Myanmar government, earth-rock fill cofferdams are adopted for the water retaining.
The main cofferdams for upstream and downstream are of earth rockfill structure. Both the
cofferdams have gravel overburden of 5m thickness with maximum water retaining heads
of 34.33m and 14.3m respectively for upstream and downstream. They are provided with
a clay core for seepage and filled with rock filled debris. The dam crest is 6m wide for both
the cofferdams and the crest length is 122.998m and 67.932m respectively for upstream
and downstream cofferdams. The slope for the both cofferdams are 1:2 on both the sides
and are with a maximum height of 35.5m and 15.5m respectively for upstream and
downstream structures.
The diversion and flood discharge tunnel planned is 12m wide, 15m high with inverted U
shape cross section. This provide a maximum discharge of 2,358m 3/s with a water level
for flood at the elevation 433.83m above sea level and a cofferdam height of 35.5m. The
flood discharge tunnel is arranged to be on the right bank of the river with an inlet bottom
elevation of 403m and an outlet elevation of 400.44m. The tunnel consists of open channel
sections at the inlet and outlet, a gate chamber section and tunnel body. The total length
of the tunnel is 746.5m with the tunnel body section length of 640m. The open channel
sections are 45m and 61.5m at the inlet and outlet respectively.
Additional to the main cofferdams in the upstream and downstream section, the
cofferdams at the inlet and outlet tunnels for diversion and discharge are required for
protection against the flood. The inlet cofferdam is made of rubble concrete structure
arranged along the river bank with a crest width of 1m and height of 9m. The upstream
side is vertical and the downstream side will have a slope of 1:0.5. The outlet cofferdam
is reserved rock and earth rockfill combined type with a crest width of 6m and height of
8m. The upstream side has a slope of 1:1.5 and the downstream side has a slope of 1:1.
Material Sourcing for the project Construction
The natural material used for the construction contain the block stones, coarse concrete,
fine aggregate and earth material. The total concrete requirement is 596,600m 3 of which
the rubble concrete is 574,300m3, shotcrete about 20,700m3 and M7.5 masonry is about
400m3.
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Item

Unit

Earth
excavation

m3

1,428,442

Tunnel removal

m3

3,369

Concrete

m3

413,754

Rubble concrete m3

570,321

Shotcrete

Diversion &
Flood
Discharge

Power
House

Dam

46,049
-

Access
Tunnel

Coffer Dam
4,719

Total

143,194

5,855

1,582,210

219,641

61,043

284,053

115,528

21,291

596,622

-

-

3,942

574,263

9,427

2,089

87

20,684

9,172

2,373

20,427

1,856

315

2,648

m3

9,081

Rebar

t

5,090

3,792

Steel

t

42

435

Curtain grouting

m

28,580

-

-

28,580

Backfill grouting

m2

994

12,262

8,438

21,694

m

23,033

22,938

6,642

52,613

m2

46,213

46,213

m2

16,853.

16,853

Contact grouting m2

14,066

14,066

Consolidation
grouting
Groutingtransverse joint
Groutinglongitudinal joint
Anchor cable

Nr

2,061

-

1,050

-

3,111

Water stop

m

4,757

3,513

4,444

2,385

15,099

M7.5 masonry

m3

347

-

347

Anchor bolt

Nr

10,691

29,202

20,656

60,549

Pipe shed

Nr

162

960

1,213

2,335

Gate

set

8

-

-

8

Debris filling

m3

15,751

7,353

-

Clay filling

m3

HP jet grouting

m

-

Cofferdam

m3

-

-

229,978

253,082

34,139

34,139

-

940

940

-

132,020

132,020

Table 7: Bill of Quantities for the project
The calculated requirement of the rocks for the project as per the concrete values above
is 1,254,000m3. The concrete coarse and the fine aggregate required is 1,472,000m 3. The
nearby quarry can supply the block rocks, concrete coarse and the fine aggregate. The
rocks will be excavated by the bench blasting method using QZL-100X scaffolding, open
aired, down the hole with a bench height varying from 9m to 12m.
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The construction quantities of the impervious soil material for the cofferdam is about
34,100m3. The cofferdam is temporary construction and will be removed. The three
burrows nearby can supply the soil required for filling. The required soil quantity is
45,200m3.
The rock quarry is located on the mountain on the left bank in the downstream of the
proposed dam site. The rocks are limestones intercalated with white dolomites, that is
distributed at the elevations from 515m to 685m. The block rocks are hard rocks with high
intensity and can meet the quality requirements of the construction. The coarse concrete
aggregates have a fineness modulus (FM) ranging from 2.89 to 3.58 and belong to the
medium coarse sand category and can be used in the construction. The overall quality of
the fine aggregate is also good for the construction.
The comprehensive analysis shows that the soil in the eluvium and diluvium of first two
burrows are silty soil with higher clay content and moisture content high in the low-level
areas. The soil of the third burrow is silty soil containing gravel and high clay content. The
soils are good to be used in the project construction. The project developer has identified
another soil burrow site that is around 13 km downstream of the dam site with better suited
parameters for construction. The workers accommodation is also being moved to the area.
Main Construction works
Dam and Powerhouse-Construction of the water retaining Dam and the Power House
requires excavation of the river banks, Closure and cofferdam construction, River bed
excavations, Foundation treatment, Concrete mixing and placing, M7.5 stone masonry
construction, Shotcrete concreting, anchor rod construction and earth rock backfill.
These construction activities for the dam and powerhouse involves blasting the rocks on
the banks and riverbed by drilling and blasting, excavation using the 3m 3 and 2m3
excavators, transportation of material using 10t trucks, one HZS150 concrete mixing plant
operation, concrete placing by tower cranes and buckets, 0.35m 3 mortar mixer operations,
concrete spraying by HPZ6T concrete sprayer, rock dowel construction for anchor rod.
Access Tunnel-Access tunnel construction involves rock tunnel excavation by full face
drilling and blasting method, making the concrete lining, and backfill grouting. These
activities also will be using the concrete mixing plant and use dump trucks for
transportation.
Equipment & Machinery Installation-The installation of the electromechanical equipment
includes installation of bridge crane, hydraulic turbine, generator, thrust bearing and
electrical equipment etc. They will be transported by special transportation equipment from
the manufacturers location to the warehouse. The gate and hoist are transported from the
manufacturers to the site warehouse for storage by special trailers, pulled by hoisters and
installed manually assisted by hoisting cranes of 50t.
Safety Monitoring system-The safety monitoring of the dam is managed by equipment and
instruments installed for monitoring the external and internal deformation, bedrock
deformation, stress-strain and temperature, uplift pressure, bypass seepage and seepage
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amount observation. The embedded method of placing the equipment at the time of
concreting is planned.
Construction Access Transportation
The transportation of material and machinery to the site is by rail and road modes. The
external goods for the project include cement, steel, timber, explosive material, metal
structures, mechanical and electrical equipment, construction machinery and supplies for
the workforce. The largest item transported is the bridge crane with a length of 19m, width
of 2.5m and height of 2.4m and weighing 30t. The heaviest single item to be transported
in the Generator rotor that weighs 35t.
Roads will have to be built for the onsite access as provided in the table below. There will
be four new permanent roads built for the project with the lengths 4.5km, 2.1km, 1.4km
and 3.6km at different points and an existing road of 10km will be expanded and renovated
for use. Additional to this, 9 new temporary roads of length varying from 04km to 2.6km
shall also be made.
3 temporary bridges also shall be made for the transportation with the span 90m, 90m and
30m. They will be with steel structure and will be designed for 20t Trucks and 100t trailers.
The two 90m bridges will be located downstream of the Namtu river and the 30m bridge
is as the outlet bridge crossing the diversion and flood discharge tunnel.
Construction Plant Facilities
Aggregate Processing System-The aggregate processing system is planned for producing
the required 1,472,000m 3 of coarse concrete and fine aggregate for the project. The facility
is manual processing and will be located 2km downstream of the dam site. The processing
method includes a 3-section crushing and 2 grade screening; the primary crushing is open
and the secondary and fine crushing is in the closed production system. The system will
have a through put capacity of 280 tonnes per hour (t/h) and a finished capacity of 230 t/h.
One set of PE-900X1200 type jaw crusher is designed for primary crushing and one set of
1750 cone crusher is provided for secondary and fine crushing. Additionally, one set of
PEX-250X1000 type jaw crusher and one set of PF ɸ 1250X1000 impact crusher is
planned for fine crushing.
Concrete Mixing System-The required concrete for the project is 596,600m 3 of which
574,300m3 is buried concrete and 20,700m3 is shotcrete. To meet this requirement, a
mixing system is laid out in a centralised way to produce and supply for each stage of the
construction as per the need. It is designed for a peak concrete placing strength of
40,500m3 per month of dam and powerhouse. The selected type is HZS150 that has a
capacity of 150m3 per hour.
Equipment repairing system- The maintenance and repair of the machinery needs to be
made available at site as there is no repairing facilities available nearby. The panned
location is the construction work area in the downstream on the left bank. This will also
have fabrication facilities to make the penstock and other metal structures at site from tiles.
Additionally, the work area also will have workshop for wood work and the reinforcements.
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Air, Water and Power for the construction-The compressed air requirements for the project
is met by use of two 40m3 per minute compressors and three 20m 3 per minute
compressors. The 40m3/min compressors will be arranged for the diversion and flood
discharge tunnel construction and the left and right dam abutment for construction of
barrage bank slope and foundation pit. Two of the 20m 3/min compressor is for the rock
quarry and the other third one is for the inlet of main access tunnel.
A total of five water supply systems are planned for the project of which three are 100m 3
pools and other two are 50m3. A 100m3 pool each is provided on the left bank and right
bank of the dam and are fitted with two sets of IS65-40-250 type single stage centrifugal
pumps. The aggregate processing and the concrete mixing system is provided with a
100m3 pool fitted with one IS65-50-200 type single stage centrifugal pump. The pool at the
quarry has 50m 3 capacity and is fitted with one IS65-40-315 type single stage centrifugal
pump. The workers living quarters has a 50m3 pool with IS80-50-200 type single stage
centrifugal pump.
A 66kV substation with a power load of 4MWA is to be built near the project site that is
connected to the 230kV substation at Man Sam in Hsipaw through a 66kV line. 11kV
transmission lines are to be connecting this 66kV substation to the five 11kV transformers
at site. The transformers for the left bank and right bank are 630kVA, and 1000kVA
respectively, the aggregate processing and the concrete mixing system has an 800kVA
transformer and the quarry and the living quarters each have a 500kVA transformer
making a total transformer capacity of 3,430kVA. The 66kV transmission lines are 30km
long and the 11kV lines are 3.8km long.
Source of Use

Electricity (kWh)

Diesel (kg)

Construction period
Earth rock construction machinery

6,094,589

2,227,677

Concrete construction equipment

8,746,839

-

27,022,372

-

1,544,117

-

767,403

-

Aggregate processing system
Comprehensive processing
Production water supply
Construction Access

-

663,163

Production building

920,274

-

Living buildings

613,835

-

Total cumulative

45,709,429

2,890,840

Operation period (Annual consumption)
Hydraulic Machinery

1,064,000

-

Electrical Equipment

2,516,000

80

20,800

-

Metal structure equipment
Total per year

3,600,800

80

Table 8: The fuel and power requirements for construction & operation
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The total electricity consumption estimate for the construction period is 45,709.43
Megawatt hours (MWh) due to the operation of heavy machinery for the excavation,
concreting, aggregate processing and water supply. The diesel fuel required for the
construction period is 2,890.84 tonnes.
The annual energy required for the operation of the project is 3,600.80 MWh/year and the
diesel requirement are 80kg/year.
Spoils from Construction and Balancing
The construction of the dam result in generation of lot of soil and rocks that are not usable
in the project and hence will need to be kept aside. To meet this, two spoil areas are being
planned around 4km downstream.
The total open earth rock excavation for the project construction result in spoils of
1582,200m 3, the tunnel excavation contributes about 284,100m 3 and the spoils generated
from the quarry is 250,900m3. The total resulting spoils from the project is 1996,100m 3 is
to be stored in the two spoil areas.

Category

Excavation
(m3)

Utilization
(m3)

Waste Spoil
(m3)

Power
House

Diversion
&
discharge
tunnel

1428,442

0

88,306

4,719

0

1521,467

3,369

20,979

168,432

0

0

192,780

0

0

0

132,020

0

132,020

Total

1431,811

20,979

256,738

136,739

0

1846,267

Cofferdam
Filling

229,978

0

0

0

0

229,978

Earth rock
backfill

15,751

0

7,353

0

0

23,104

Total

245,729

0

7,353

0

0

253,082

Spoil
Volume

1186,082

20,979

249,385

136,739

250,889

1844,074

Spoil area1

652,345

20,979

249,385

136,739

250,889

1310,337

Spoil area2

533,737

0

0

0

0

533,737

Structure
Item
Open earthrock
excavation
Rock
Tunnel
excavation
Demolition
of buildings

Dam

Cofferdam

Table 9: The earth-rock balancing for the project construction
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Rock
quarry

Total

The land resettlement and rehabilitation
The project construction requires the land acquisition for the building of the dam,
powerhouse and other structures. The total area required for the Hsipaw hydropower
project is 37.89ha that include the 32.39 ha of forest land, 3.53 ha of dry land and 1.97 ha
of water surfaces.
The project will result in creation of a large reservoir at its normal water level of 487m
above sea level with a storage of 217.85 Million m3 of water. This will submerge vast
stretch of land that cover the forest land, cultivated land and the houses. The total area
submerged under the reservoir will be 866.69 ha.
The total land acquisition required for the project including both the project area and the
flood area is 957.96 ha of which 904.58 ha is to acquired permanently and the rest 53.38
ha to be acquired temporarily.

Land

Permanent Land (ha.)
Flood area

Project

Total

Temporary
Land (ha.)

Total
(ha.)

Paddy fields

47.02

0

47.02

0

47.02

Dry Land

39.10

3.53

42.63

15.71

58.34

Rubber
Plantation

4.23

0

4.23

5.05

9.28

543.71

32.39

576.1

32.62

608.72

Residence land

2.73

0

2.73

0

2.73

Roads

2.76

0

2.76

0

2.76

Water surface

227.14

1.97

229.11

0

229.11

Total

866.69

37.89

904.58

53.38

957.96

Forest Land

Table 10: The land acquisition details for the project
The reservoir inundation and impact zone have an area of 866.69 ha, that include paddy
fields of 47.02 ha, 39.10 ha of dry land, 4.23 ha of rubber plantations, 543.71 ha of forest
land, 2.73 ha of resident lands, 2.76 ha of roads, and 227.14 ha of water surface and flood
plains area.
This reservoir coverage will submerge the location of 47 households where 212 people
live, 15,902 m 2 of buildings, 4,371 trees (of which 2,820 are fruit trees), 5.52 km of roads
and four bridges that need to be rebuilt. All the 47 houses that needs resettlement are from
the village Li Lu in Nahmsan township that is located around 15 km upstream of the dam
site near a bridge that needs to be rebuilt. The total estimated cost of resettlement and
rehabilitation is 34.63 Million USD.
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Parameter

Unit

Value

Resettlement families

households

47

Resettlement people

persons

212

House Inundation

m2

15,904

Fruit trees

number

2,820

Commercial Trees

number

470

Bamboo

number

141

Banana and plantain

number

940

m

495

Length of 4 bridges to be built
Resettlement cost

Million USD

34.63

Table 11: Cost of resettlement for the project
The reservoir basin that will be under the submergence needs to be cleaned by clearing
the trees and other vegetation maintaining a maximum height of 0.3m from the ground,
removing the buildings and other structures and hygienic cleaning of the reservoir
inundation zone. The dumps, toxic substance warehouses and graves will not be removed.
The felling of trees is required for an area of 547.94 ha and the cleaning area is 6.49km 2
of cut over lands and 15,904m2 of buildings. 94 parts require hygienic cleaning. The
floating debris such as dead trees, shrubs, straws etc shall be removed from the area.
Faeces and waste shall be land filled with a minimum thickness of 1m or transported out.
This cleaning shall be done in two stages; the first stage will be before the closure of the
cofferdam and before the first year of construction and to be carried out within the elevation
level of the upstream of the cofferdam. The second stage is full cleaning of the overall
reservoir area that will be submerged under water and should be completed 3 months
before the reservoir impoundment.
4.4.2 Preconstruction activities
The preconstruction activities for the hydropower project are the feasibility studies, seismic
study, terrestrial surveys, sample collection and testing of the soil, water and air in the
project area. This EIA/SIA study is also one of these feasibility studies to understand the
viability of the project from an environmental and social perspective.
The project developer has already taken up soil samples, river water and sediments to be
tested; the EIA study will need survey of the project land, samples of the river water, soils
and air quality to be tested. The work will need travel of people around the project site.
The impacts are not very significant.
The project developer had made worker’s accommodation near to the identified rock
quarry and the soil burrows. However, they have identified another site for the rocks and
the soil and hence the worker’s accommodation also will be moved near to the new quarry
and burrow site.
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4.4.3 Construction Activities
The construction phase for the project will include the following activities
 Water diversion by construction of a discharge tunnel with coffer dams at inlet and
outlet points
 Coffer dams constructed at the upstream and downstream of the dam structure.
 Excavation, blasting and drilling for removal of soil and rocks at the dam site to make
it suitable for the dam structure construction.
 Concrete and shotcrete works to build up the structure
 Aggregate processing for construction
 Installation of the machinery and equipment
 Construction of buildings and roads.
 Demolition of the coffer dams and filling up the reservoir
 Removal of trees in the submerged area.
 Removal of buildings in the submerged area.
 Movement of migrant workers to the project site
The removal of the vegetation will need to be done in a vast area as the submergence will
be for 866 Ha of land that includes the agricultural land and forest land and also a village
of 47 households. The number of trees that will need to be removed is 4,371 of which
2,820 are fruit trees.
The machinery and equipment use at site will result in enormous quantities of water, fossil
fuels and electricity being used as stated in the project description section. The generation
of waste water and solid waste due to the construction operations and the people use will
be another issue to be managed.
The management plans that are being formulated as part of the EIA/SIA study to mitigate
these issues is to be aiming at reduction in consumption of the natural resources, and
efficient use of the fuel and other consumables.
4.4.4 Operation activities
The operation of the power project will be after the 66 months construction period; the
retained water by the dam will be used to run the turbines and generate electricity. The
generated power will be sold to the Myanmar national grid. The dam will result in sediment
blockade to the downstream river banks, regulated water flow to the downstream villages.
4.4.5 Decommissioning/Post Closure
The dam in the unlikely event of abandoning will sell off the equipment and machinery at
site and demolish the structure. The demolition of the structure will have all the impacts
that are identified for the construction phase.
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5.0 Description of the Surrounding Environment
5.1 Setting the study limits
The project covers the complete area of the dam structure, power generating facilities, the
reservoir area, and the workers accommodation areas. The impact area of the project
extends to comprise the river plains and the forest area on either side till around 50 km
upstream and downstream. The methods of the assessment include survey of the project
affected area, interviewing local people and government officials, reviewing the project
data, referring the published data and assessments made by international bodies. The
environmental and social study of the impacts will be restricted to this limit.
5.2 Methodology and Objectives
5.2.1 Related Environmental issues
The project related environmental issues identified from the scoping are submergence of
vast stretches of land, deforestation, change in topography, sediment deprivation of the
downstream plains, water regulation to the downstream areas, disturbance to the aquatic
life, depletion of natural and public resources such as fossil fuels, electricity and water, air
emissions and noise generation from construction activities, wastewater and solid waste
generation, public health issues form migrant workforce and potential dam safety
incidents. The positive impacts are the electrification of the rural areas driving overall
development and the job creation during the construction phase.
The project related environmental issues that were identified during the scoping phase of
the EIA/SIA study is provided below
1. Submergence of 866 Ha of land that includes agricultural and forest land with
resettlement of a village of 47 households and removal of 15,904m 2 of buildings
2. Deforestation of 4,371 trees, of which 2,820 are fruit trees.
3. Sediment deprivation of the downstream plains by the dam to the extent of 2,066
Million m3 of sediments every year
4. Regulation of water with intermittent release to the downstream areas,
5. Disturbance to the aquatic life due to the formation of a large artificial lake instead of a
flowing river,
6. Change in topography due to the excavations and the disposal of 1,844,074 m 3 of soil,
stones and rocks,
7. Green house gases from fossil fuel usage; the total fuel consumption estimate during
the construction is 2,891 tonnes of diesel that will result in emission of 7,748 tonnes of
CO2 equivalent. The electricity usage also will contribute indirectly to the emissions.
8. Depletion of the electricity resources of Myanmar; the estimated electricity usage is
45,710 MWhrs for the construction period and 3,600 MWhrs/year for operation.
9. Depletion of water resources of Myanmar; the estimated water usage is 3799,600m 3
for the construction phase.
10. Waste water generation during the construction time is estimated as 3799,600m 3
11. Solid waste generation from the construction phase is estimated as 3 tonnes per day
12. Air emissions and noise generation from excavations, blasting, drilling, and other
machine operations,
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13. Public health issues from the migrant work force to the extent of 3,000-3,200 during
the peak of construction,
14. Potential dam safety incidents will be catastrophic to the people living in the
downstream areas.
5.2.2 Objectives of the study
The objectives of the EIA study are to assess the risk of the hydropower project
construction and operation and to plan mitigating measures and management plans
related to the environment of the region and the social aspects of the people living in the
project affected areas. This include the effect of the project development on the
surrounding environment that extends to the nearby villages and downstream areas of the
dam site and the forest.
5.2.3 Scope of the study
The scope of the study covers the impacts of construction and operation of the 210MW
hydropower project, that covers the related environmental and social aspects, potential
impacts arising out of these aspects, planned measures for mitigation of these identified
impacts and developing a monitoring plan for management.
5.2.4 Method of Study
Methodology to carry out EIA study involves following stages:
• Survey and site visit for data collection
• Research and Review of available literature
• Ensure Compliance to statutory requirements
• Baseline environmental monitoring
• Identification and Prediction of Impacts
• Risk Assessment and Management Plan
• Formulation of Environmental Management Plan
5.2.4.1 Compilation of secondary data
The secondary data collected during the study phase were
 The records and data related to the project progress, infrastructure requirement,
resource requirements, and communications to the government departments.
 The data, technical specifications and reports available for the equipment to be
installed at site
 The historical weather and climate data of Hsipaw, Namtu, Nahmsan, and site from
Meteoblue, World Meteorological Organisation (WMO)14, National Oceanic and
Atmospheric Administration (NOAA)15, Department of Meteorology and Hydrology
(DMH), Myanmar,
 The details of the maps and reports provided by the Myanmar Information
Management Unit (MIMU)16 for the townships of Hsipaw, Namtu, Nahmsan and
Kyaukme.
14

http://www.wmo.int/pages/index_en.html
http://www.noaa.gov/
16 http://themimu.info/
15
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The data and reports related to Hydropower projects from International Hydropower
Association17, International Renewable Energy agency (IRENA)18, Canadian
Hydropower Association19, British Hydro Association20, United Nations Framework
Convention for Climate change (UNFCCC)21, European Investment Bank22, World
Health organisation (WHO)23, Food and Agricultural Organisation (FAO) 24, Asian
Development Bank (ADB)25 and International Finance Corporation (IFC)26.
Reservoir Sedimentation Handbook by Gregory L Morris and Jiahua Fan.
Dams and Development-A New Framework for Decision Making by World commission
on Dams (WCM)27
The baseline study and Strategic Environmental Assessment of the hydropower sector
in Myanmar by IFC28
The specifications and guidelines from United States Environmental Protection
Agency29 (US-EPA), Department of Environment, Food and Rural Affairs-United
Kingdom30 and Department of Environment and Energy- Australia31,
The data and reports from International Union for Conservation of Nature (ICUN)32,
Wildlife Conservation Society (WCS)33,
The technical specifications and guidelines in the website of Mitsubishi Rayon 34, GE
Water35, Hitachi36, and Goshu Kohsan Co Ltd37, for review of the Membrane Bioreactor
(MBR) sewage treatment for the project.
The data and maps provided in the World Resources Institute38.
The international standards ISO 14001, and OHSAS 18001

Further study in detail shall be done during the EIA study.
5.2.4.2 Survey for Primary Data Collection
a) For physical and biological surveys
The EIA consultant made four site visits to the project affected area since October 2017
to study on the impact of hydropower projects; they have been collecting data on the social
17

https://www.hydropower.org/
http://www.irena.org/
19 https://canadahydro.ca/
20 http://www.british-hydro.org/
21 http://unfccc.int/2860.php
22 http://www.eib.org/
23 http://www.who.int/en/
24 http://www.fao.org/home/en/
25 https://www.adb.org/
26 http://www.ifc.org/wps/wcm/connect/corp_ext_content/ifc_external_corporate_site/home
27 https://www.internationalrivers.org/sites/default/files/attached-files/world_commission_on_dams_final_report.pdf
28https://www.ifc.org/wps/wcm/connect/industry_ext_content/ifc_external_corporate_site/hydro+advisory/resources/sea+of+the
+hydropower+sector+in+myanmar+resources+page
29 https://archive.epa.gov/greenbuilding/web/html/
30 http://environment.data.gov.uk/index.html
31 http://www.environment.gov.au/
32 https://www.iucn.org/
33 https://myanmar.wcs.org/
34 http://www.mrc.co.jp/sterapore/english/product/am/spec.html
35 http://www.gewater.com/products/membrane-bioreactor-mbr.html
36 http://www.hitachi-infra.com.sg/services/environmental_systems/industrial_water/activated_sludge.html
37 http://www.goshukohsan.com/
38 http://www.wri.org/
18
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profile of the villagers nearby and the baseline environmental parameters of the area. They
reviewed the project data related to the plans, drawings, infrastructure requirement, and
had interacted with the project construction managers. More surveys to be undertaken
during the EIA study phase.
The water, air and noise levels were tested after the visit in March 2018. The air quality
and noise levels were mapped near the proposed dam site, around 2 km upstream and
downstream of the dam site, the workers accommodation area.
b) For Socio-Economic surveys
The EIA consultants during their four site visits from October 2017, had performed a field
survey of the surrounding neighbourhood and the interactions with the government
authorities related to Electric power, forest, water resources, fisheries and general
administration. The open forum stakeholders meeting was conducted with the villagers of
Lilu and the Namtu on 12 May 2018. The project presentation was performed to the
member of parliament for Namtu, Daw Nang Kham Aye and the Township Forest officer
on 4th July 2018.
Dates of
meetings

Location and attendees of meeting

16 Oct 2017

Hsipaw with the Local Authorities

17 Oct 2017

Namtu with the local authorities

1 Dec 2017

Hsipaw with the Local Authorities

2 Dec 2017

Namtu with the local authorities

3 Dec 2017

Lilu village and Namtu township with the local people

11 May 2018

Namtu with the local authorities

12 May 2018

Lilu village and Namtu township with the local people

4 July 2018

Manshan with Daw Nang Kham Aye

Table 12: The socio-economic surveys and public stakeholder meetings conducted
The public meetings during the EIA study phase to be attended by the following people
a) Villagers from Lilu, Namtu, and Hsipaw,
b) The elected representatives from Namtu and Hsipaw,
c) The officers from local government offices of General administration, electric power,
forests, agriculture, and fisheries
d) The NGOs and civil societies relating to hydropower and resettlement projects
During the EIA study phase, separate public meetings is to be planned in the village of
Lilu, Namtu and Hsipaw inviting people and communities that are described above.
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Figure 5: The meeting with the Member of Parliament and the Forest Officer of Namtu
5.2.4.3 Mapping
The consultant team will perform the mapping of the project during the time of field survey
in the EIA study and will establish clearly the project location, boundaries, and the project
affected area.
5.2.4.4 Levels of effort
5.2.4.4.1 Qualifications of specialists
The qualifications for the EIA study for the project comprised of
 EIA and climate change expert
 Expert on hydropower projects
 Expert on the international standards for environment & occupational safety
 Expert on meteorology, climate and hydrology
 Expert on livestock, fisheries and biodiversity
 Expert on water treatment, and recycling
 Local expert conversant in the native language and customs
 Construction and project management expert
 Public Health Expert
 Forest Expert
5.2.4.4.2 Time for literature review
The total time spent for literature review is 30-man days for the EIA team. These 30-man
days will be spread across a period of six months’ time. Ten-man days for literature survey
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has been completed for the scoping phase of the study and the rest 20-man days will be
spent during the EIA/SIA study.
5.2.4.4.3 Time for field surveys by specialists
The total time estimated for the field surveys is 30-man days of which 10-man days was
spent for the scoping phase of the study. The field visit for the EIA/SIA study team will
comprise of the EIA specialist, hydropower expert, Forest expert, public health expert,
biodiversity expert, and the local expert conversant in the native language.
5.2.4.4.4 Time for reporting by specialists
The total time estimated for the reporting of the assessment is 20 days that is spread
across a period of 5 weeks’ time after the completion of the field survey and sample
collections. The time for testing the samples is not included as it is performed by external
laboratories. The testing will move simultaneously with the reporting time.
5.2.4.4.5 Number of field surveys
The field survey for the EIA/SIA study has to cover the project areas and the nearby forest
land in the upstream and downstream section of the river. The review of socio-economic
parameters will require interactions with people of surrounding villages, non-governmental
organisations and the local government departments related to the project. These visits
can be managed by four or five field surveys.
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5.3 Physical Components
5.3.1 Outline of the content
The physical components to be assessed consist of the landscape, soil, topography,
vegetation, water resources, climate, and water quality.
5.3.2 Climate/Meteorology
The climate of the project region is classified as warm and temperate with winter dry and
hot summer (Cwa as per Köppen Geiger climate classification39). The coldest month is
January and hottest is May. The majority of the rainfall happens between May to October
with July having the maximum rainfall and January being the driest month.

Township

Temperature

Precipitation

Min

Max

Ave

Min

Max

Total

Namtu

15.7

26.3

22.3

4

325

1,604

Hsipaw

16.9

27.4

23.4

2

261

1,338

Nahmsan

10.5

20.4

16.6

4

381

1,998

Lashio

14.3

25

20.7

5

306

1,549

Table 13: The climate data of the townships near to the project site40
The climate data available in Meteoblue41 for the geographical coordinates of the dam site
shows the same pattern as that of Namtu with very slight variance in data. The meteoblue
climate diagrams are based on 30 years of hourly weather model simulations and available
for every place on Earth. They give indications of typical climate patterns and expected
conditions (temperature, precipitation, sunshine and wind).
The physical components to be studied in detail during the EIA/SIA study
5.3.3 Topography
The project site is part of the southern extension of the Baiyi mountainous area in the Shan
plateau known for its steep slopes. The Namtu river flows in between steep mountain on
either side; the river is 255km long with the project area covering around 120km. The width
of the river is around 30m to 100m in the area and the elevation of the river bed ranges
from 390m to 500m above sea level.

39

http://koeppen-geiger.vu-wien.ac.at/
https://en.climate-data.org
41 https://www.meteoblue.com/en/weather/forecast/modelclimate/10.270N98.140E
40
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The submergence caused by the dam will raise the water level to 495m and since the
sides are of steep mountains with elevation crossing 1000m, the flooding will be only on
either side of the banks and not a wide reservoir. The topography and elevation maps are
available from satellite-based data sourcing websites such as Google Earth Pro and
Zonum map tool. The topography maps and the photograph are provided in the scoping
report in section 5.2 as figure 8, figure 9 and Figure 10.
The topography to be further assessed during the next field survey time.
5.3.4 Geology/Seismology
Myanmar is located in a tectonic plate boundary region42 where the Australian, Indian,
Eurasian, and Sunda Plates meet, with a major fault structure “Sagaing Fault line” running
north-south up the middle of the country. The project area is located in the west of Shan
state Fault Block, adjoining central fault block of Myanmar in the west, next to ShenzhaTengchong fault block in the north and connecting with Sanjiang Indosinides brunchfault
area in the east and the south. Please refer the figure 11 in the scoping report
The project area lies in the northeast region of the Shan-Thai-Malay plate that is part of
the Quinghai-Tibet-West Indochina plate. This plate joins the Indian plate to the western
side and borders the South China-East Indochina plate to the east. The 200km long
Momeik Fault (also called Nanting Fault) that lies 100km north of Lashio township
intersects the Sagaing Faultline. The 150km Kyaukme Fault (also known as YunyangDazhai fault). The project area lies in the land mass that is within the Sagaing Faultline
and these two faults. Sagaing Faultline, Momeik fault and Kyaukme fault are around
140km, 50km and 20km respectively away from the project area. Please refer the figure
12 of the scoping report.
The Momeik fault and the Kyaukme fault has the largest impact on stability of the structures
in the project area. From the Geological analysis conducted from 2014 to 2016 of the
quaternary sediments, fracture materials, landforms and deformation characteristics, there
is no active faults in the project site. From the review of major earth quakes in Myanmar in
the last 100 years, there have been none near to the project area. The seismic study to be
done in detail during the EIA study phase.
5.3.5 Lithology and Soil
The Geomorphology risk is ranked 5 (maximum is 5) for the Upper Myit Nge sub basin in
the baseline assessment of the hydropower assessment by IFC. The river flows between
steep and high mountainous terrain. The soil on the banks of the river are mainly reddish
brown with silt and clay with high moisture content. The soil from the three soil burros on
the left bank of the dam site were tested in the Yunan University of Hydropower Research.
The surface layer of the soil on the river banks is brown yellow and brown red cultivated
soil and clay with loose structure of thickness between 0 to 0.5m. The lower part is eluvium
and diluvium deposits with brownish red clay with crushed stones. The structure is medium
dense to dense with thickness varying from 4.5m to 9m. The sub terrane layer is D layer
42

http://tectonicsofasia.weebly.com/burma-plate.html
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with highly withered limestone with dolomites. The groundwater burial depth is from 10m
to 20m.
the plasticity index varies from 13.9 to 23.6 and the permeability coefficient varies from
17X10-6 to 2.8X10-6 that meet the requirements. The natural moisture content varies in the
three burrows with the third one having less moisture ranging from 21.4% to 26.7% and
the other two burrows having moisture ranging from 29.7% to 33.2. The compacted dry
unit weight of the soil is lower than the natural dry unit weight that satisfies the
requirements. The soil falls under the medium compressible category.
The three soil burrows identified for material sourcing during the project construction is
now changed to a different area downstream of the dam site around 13km away. The
workers accommodation is also being built in this area that is under the ownership of the
project developer. The rocks on the riverbed and the banks are withered and there are
Karst formations.
5.3.6 Natural Hazards
The project is planned on the running river and there are no natural hazards for the project.
5.3.7 Hydrology
The project is proposed to be built on the river Namtu that is part of the Ayeyarwady river
system and is the upstream part of the river Myit Nge that is a tributary of Ayeyarwady
river. The main stream of river Namtu flows from North to south direction passing through
the townships Kyukok, Mussur, Moe Yun, Nam Moh Kam, Namtu, Hsipaw and Namlan
and joins the Myit Nge river. Myit Nge flows towards North west direction and after
Mandalay, it joins the Ayeyarwady river. The stretch of the river near Namtu to till it joins
Myit Nge is called as Namtu.
Data on the river flow from 1957 was reviewed. The average annual flow of Namtu was
found to be 200m3/s. The maximum water flow happens during the monsoon period with
the months of July and august averaging 434 m3/s and 455 m3/s. The dry period is the
time from December to May with the month of April having just 51.6 m 3/s of waterflow. The
maximum recorded discharge in the last 55 years is 2,300 m 3/s on 15th October 1992.
From the historical records of the floods, the Jiazhong hydrological station has recorded
floods in 1883, 1942, 1946, 1948, 1952 and 1953 in the Shweli river that is adjacent to the
Namtu river basin area with similar climatic conditions and characteristics. The flood in
1946 was the largest since 1883 with a discharge of 4,4,50 m 3/s. The probable maximum
Flood (PMF) for the Hsipaw Hydropower project is calculated as 8,113 m 3/s. The design
flood characteristics for the project to be validated during the EIA study.
5.3.8 Erosion and sedimentation
The river Namtu carries sediments to the downstream banks; the calculated sediment load
of the river is 3.41 Mt/year with 2.842 Mt/year of fine sediments and the rest 0.56Mt/year
as bed load. The sediment transport modulus is estimated as 500t/km 2 with the bed load
being 20% of the suspended load discharge. This estimation is based on the analysis of
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sediment data at each station in the basin of Lung Chuan Chiang-Shweli river basin. The
baseline study by of the river basin by the IFC has estimated a much lower sediment load
to the tune of 200t/km 2. Since the former estimation has a higher value of sediment
modulus, that value is considered for the EIA assessment as a conservative approach.
The project dam once constructed will deprive the downstream banks of the sediments
that it used to get from the river flow. The storage-sediment ratio is high at 83 which means
heavy sediment deposition and the sand trapping rate is 65.80%. The annual inflow of the
sediments is estimated at 3.1391 Million m 3 per year depositing 2.066 Million m 3. In 50
years of operation, the dam will have sediment deposit of 103.305 Million m 3 of sediments
at the dam structure up to 65.4m at an elevation of 466.66m. The sediment flushing orifice
designed has a bottom elevation of 420m above sea level to release the sediments being
accumulated.
The sediment deposition and flushing management has to be studied in detail during the
EIA study and a sediment management plan is to be developed as an EMP.
5.3.9 Surface and ground water quality
The river water of Namtu is the source of surface freshwater for the villagers that live
around. The groundwater quality is also good enough to be within the WHO threshold
limits for clean water as per the project developer’s studies and tests. The construction
time can generate copious amounts of waste water as described in the project details due
to people use, use of aggregate and concreting. The water from the river and the
groundwater to be tested for its parameters during the EIA study phase. The EMP
formulation will include measures to reduce the waste water generation and water
consumption.
5.3.10 Mineral resources
The state of Shan is known for its mineral resources and the project area is not an identified
site for any of the minerals or precious stones and metals. The field studies to cover the
mineral resources of the region during the EIA study phase.
5.3.11 Noise and Vibration
The project area can be described as remote and uninhabited with very limited human
activity and hence the sound levels are well within the acceptable noise levels. Noise was
mapped with hand held device at the dam site, sites that are 2km upstream and
downstream of the dam site and the workers accommodation area and was found to be
within 55 decibel (dB). The noise levels at the village Li Lu was found to be between 60dB
to 70dB as there is a road that has medium traffic.
The blasting of rocks and the excavation activities during the construction phase will result
in very high noise levels and will be a significant impact to the environment. Noise
Management Plan to be formulated as part of the EMP. The equipment used was AR814
Sound Level Meter43. The monitoring of the noise was performed on 2nd and 3rd December
43

http://en.smartsensor.cn/products_detail/&productId=163.html
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2017 at six points in the project area. The same points chosen for the air quality monitoring
were used to measure the noise levels.
Place Name

Latitude North

Longitude East

Dam site

220 45' 27"

970 17' 27"

2 km Upstream

220 49' 59"

970 16' 32"

2 km downstream

220 44' 23"

970 17' 55"

Lilu village- near the bridge

220 51' 21"

970 18' 22"

Downstream bridge

220 42' 53"

970 20' 50"

Worker’s accommodation

220 40' 58"

970 20' 16"

Table 14: Points used for noise level monitoring during site visit
The noise levels mapped are all within 70 decibels for all the measurements. The noise
levels were found to be above 60dB only at one of the six points; the village Lilu near the
bridge. The noise levels to be mapped again during the EIA study phase.
5.3.13 Air quality
Measured Unit

Limits44

Total Suspended particles

45mg/m3

Not Applicable

Respirable particulate matter PM10

46µg/m3

50 µg/m3

Respirable particulate matter PM2.5

µg/m3

25 µg/m3

Sulphur Dioxide (SO2)

ppm47

500 µg/m3

Oxides of Nitrogen as (NO2)

Ppm

200 µg/m3

Hydrogen Sulphide as (H2S)

Ppm

0.005 ppm

Carbon Monoxide as (CO)

Ppm

9 ppm48

Carbon Dioxide as (CO2)

Ppm

400 ppm

Ozone (O3)

ppm

0.1 ppm

%

Not Applicable

Parameter

Humidity

Table 15: Parameters for ambient air quality testing during site visit

44

http://www.who.int/mediacentre/factsheets/fs313/en/

Milligram per cubic metre
Microgram per cubic metre
47 Parts per Million
45
46
48

http://www.detectcarbonmonoxide.com/co-health-risks/
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The construction phase is expected to generate dust pollution from the excavations and
the movement of trucks and other equipment that uses fossil fuels are going to emit
exhaust gases to the atmosphere. Ambient air testing was performed in the same points
listed in the above section for noise levels. The air quality was tested in December 2017
by the consultants. The third-party testing of the air quality to be performed during the EIA
study phase. The air quality levels were found to be within the limits set by WHO and other
international organisations. The parameters tested for the assessment were below.
The air quality levels to be mapped again during the EIA study phase.
5.3.14 Others
Myanmar was affected by flood in July 2015 and cyclone Nargis in May 2008. The project
area was not affected by flood. The project causes a big reservoir that will flood a lot of
area that are already marked for resettlement. The dam is designed for the maximum
possible flood from the review data from the previous 100 years.
The assumptions and the estimations to be validated during the EIA study phase.
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5.4 Biological Components
5.4.1 Terrestrial ecology/wildlife
There are 77 species of terrestrial mammals of Myanmar listed in the ICUN of which 3 are
critically endangered, 19 are endangered, 23 are vulnerable and 15 are near threatened.
The three critically endangered species of terrestrial mammals are
Sl No

Scientific Name

1

Dicerorhinus

2

Rhinoceros sondaicus

3

sumatrensis49

Rhinopithecus

50

strykeri51

Common name

Status in Myanmar

Sumatran Rhinoceros

Probably extinct

Javan Rhinoceros

Probably extinct

Myanmar Snub-Nosed Monkey

260-330 numbers

Table 16: Critically endangered terrestrial mammals in Myanmar
None of these terrestrial mammals are found in the project affected area. The terrestrial
ecology risk is rated as 1 out of 5 (lowest risk) for the Upper Myit Nge sub basin in the
baseline study about the hydropower resources of Myanmar by the IFC. However, since
the area covers lot of forest area, the terrestrial wildlife will be studied during the EIA study.
5.4.2 Forest/Vegetation Cover
The project areas cover vast stretches of forest land and the project will result in flooding
of 543.71 Ha of forest land. The dam structure and buildings will need another 32.39 Ha
of forest land. The commercial trees to be removed for the project is 470 and the bamboos
to be removed is 141. The removal of the vegetation to be in such a way that less than 30
cm is above the ground. This is to avoid the decomposition when the water fills up in the
reservoir. There is no greening or replanting planned for the project.
5.4.3 Aquatic Biota and Habitats
The aquatic biota and habitats are ranked as 2 out of 5 for the region in the baseline study
by the IFC. There are no endangered species of fishes in the Namtu river and there is no
variety of fish in the river that travels long stretches for breeding or laying eggs. The fish
species and other aquatic biota are to be studied in detail during the EIA/SIA study
5.4.4 Wetlands
The project area does not have any wetlands and marshes. Hence the project activity is
not going to hamper any wetlands. To be studied more during the EIA/SIA study
5.4.5 Protected Areas
There are five protected areas near to the project site are. The nearest of them is ShweOo-Dang wildlife sanctuary located at an aerial distance of 100km North west of the project
49

http://www.iucnredlist.org/details/6553/0
http://www.iucnredlist.org/details/19495/0
51 http://www.iucnredlist.org/details/13508501/0
50
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site. The Pyi Loo Win bird sanctuary is on the banks of the Myit Nge river that is
downstream of the project; however, the distance is around 140km in aerial distance
towards South West.

Figure 6: The protected areas near to the project area given in yellow
Protected Areas near to the Hsipaw HPP
Name of the Area

Area (km2)

ICUN Category

Chatthin Wlidelife Sanctuary

269.36

IV

Irrawady Dolphin Protected area

327.53

IV

Minwuntaung Wildlife sanctuary

205.88

IV

Pyin-Oo-Lwin Bird Sanctuary

127.25

IV

Shwe-Oo-Dang Wildlife Sanctuary

117.97

IV

Table 17: The protected areas near to the project area
The five protected areas are all rated as category IV in the ICUN listing and are all at least
100km away from the project site.
5.4.6 Biodiversity
The biodiversity is rich in the area and to be studied in detail during the EIA/SIA study.
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5.5 Socio-Economic Components
5.5.1 Outline of content
The socio-economic components for the project comprise of the current status and effect
of the project in terms of direct and indirect employment generation. The negative impact
is the migrant workforce in the area in large numbers. The resettlement of the villagers
from Lilu is an important social issue and is to be covered in the EIA study well.
5.5.2 Administrative organisations and limits
The administrative limits are the townships of Namtu, Hsipaw and Nahmsan where the
project lies. The administrative organisations related to the project are the general
administration, fisheries, environmental conservation and forestry and the electric power
department. The review of socio-economic parameters will require interactions with these
authorities.
5.5.3 Social Profile
The people in the neighbourhood are mostly into farming and related works as a livelihood.
The project reservoir will flood agricultural land and will affect the livelihood of the people.
5.5.4 Populations and communities
As per the 2014 census52, Shan state has a population of 5,824,432 of which 2,910,710
are male and the rest 2,913,722 are female. The density of population is only 37.4 persons
per km2 and 76% of the people live in rural areas. The project area falls in the Kyaukme
district and are spread in the townships of Namtu, Hsipaw and Nahmsan. The population
of the townships are 50,423 with 11,641 households in Namtu, 176,158 with 37,906
households in Hsipaw and 72,204 with 13,685 households in Nahmsan with the female
population being more than the male population. The female headed households are 21%
in Hsipaw, 27.5% in Namtu and 28.3% in Nahmsan. The rural population is high in these
three townships with Nahmsan having just 5.7% population in the urban area; the urban
population is 11.9% in Hsipaw and 26.4% in Namtu. All three townships have more than
50% dependency ratio, mostly due to the high child dependency ratio; the child
dependency ratio in Namtu and Nahmsan is above 50%.
The people around the project zone are predominantly Shan tribes, and some ethnic
Myanmar race; most of them are followers of Buddhism as a religious faith. The livelihoods
of the people are largely based on farming. The Lilu village that will be submerged when
the dam is constructed has 47 households with a total population of 212. The people in
the village of Lilu are mostly ethnic Myanmar race Bamar.
The other village in the Namtu township that is near to the project area has 60 households
with a population of 270 people. Additional these, many other villages that are dependent
on the river Namtu is also considered as the affected people. Only two of these set of
village tracts are in the downstream section. They are the Chaung Hsar village tract in
52

https://themimu.info/sites/themimu.info/files/documents/Report_Shan_State_Census_Report_MOIP_May2015.pdf
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Namtu and Moe Tay village tract in Hsipaw. There are only these two village tracts in the
downstream section till the Namtu river meets Myit Nge river. The population of the people
in the village tracts that are dependent on the river are 14,105 as listed in the table below.
Township

Village tract

Location

Population

Villages Affected
Nar Tee
Pang Kut

Pang Hswat

Upstream

608

Pang Hswat
Nam Yi Mu
Nyaung Pan Hla
Chaung Hsar
Man Yan

Chaung Hsar

Downstream

1,816

Namtu

Tar Pu
Yae Oe
Man Li

Kyu Hswat

Upstream

926

Hko Mo

Upstream

940

Lai Sa Pyee
Hko Mo Lower
Nam Hkum Long
Nam Taung Kone

Nam Taung Kone

Upstream

1,359

Ho Kat
Loi Ping
Pan Tha Pyay

Lilu

Upstream

532

Lilu
Mar Ping
Man Ngaing Upper

Nahmsan
Nam Len

Upstream

3,798

Man Ngaing Lower
Pang Taung Upper
Pang Taung Lower
Moe Tay

Hsipaw

Moe Tay

Downstream

4126

Kun San Leik
Man Mai

Table 18: The affected villages and the populations
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5.5.5 Economic activities
Farming based livelihoods are the major source of income for the people in the project
area.
5.5.6 Employment
Myanmar being a developing country is in need for more employment opportunities and
the project can contribute to direct and indirect employment.
5.5.7 Vulnerable groups
The Northern Shan state has many ethnic tribes such as Shan, Palaung and Wa living in;
the project affected zone also has a mix of people from many ethnicities. There are armed
groups that are in conflict with the National army creating an insurgent scenario. The active
groups are the Shan state Army (SSA) and Ta’ang National Liberation Army (TNLA) of
which the latter has not signed the National Ceasefire Agreement (NCA). However, both
the groups are members of the Northern alliance that does not recognize the NCA.
Moreover, the township of Nahmsan is Palaung administered area.
The baseline study by the IFC for the region has rated the conflict risk as high with a 4 out
of 5 making it a significant parameter for the social impact assessment. There are high
number of people that has suffered conflict induced displacement. There have been many
numerous media reports in the past 4 years related to the conflict and the violence in the
area. The people during the public meeting were complaining that a part of the
compensation paid for the gas pipeline project in the area has been taken away forcibly
by the insurgent groups.
The research and policy institute named “Ethnic Nationalities Affairs Centre (ENAC) 53”,
that is aligned with the groups of ethnic armed organisations, has already made its
recommendations to the government promoting a federal system of democracy for peace.
They have been holding extensive consultations with the armed ethnic groups. This study
consists material on how to deal with energy resources that is directly linked to the
hydropower as well.
The effect of the conflict on the project development and vice versa to be studied in detail.
The local people and the NGOs have the grievance that the conflict and violence effects
are always ignored in the impact studies done for other hydro projects in the region. The
population and demographics of the ethnic tribes, and the effect on the minority tribes to
be studied in detail during the EIA study phase.
5.5.8 Health Profile
In Myanmar, the general state of health care54 can be described as poor with the spending
on health care in the country being less than 3% of the GDP. The public healthcare
facilities lack basic facilities and related equipment. The people living nearby area of the
project area are better off in comparison with other parts of Myanmar.
53
54

http://www.burmaenac.org/
http://www.who.int/gho/countries/mmr.pdf?ua=1
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In the project affected villages, the people have access to toilets and access to clean
drinking water. The project induced migration by the workforce during the construction
period can result in health issues if the sanitation and public health are not well managed.
The people migration and the sanitation plan to be studied in detail during the study phase.
5.5.9 Land Use (current and planning)
The project will take over a total of 904.58 Ha of land of which 866 Ha is due to the
submergence from the dam reservoir. This includes the agricultural lands, forest lands,
plantations, houses and buildings, water surface area and roads. Four bridges will have to
be rebuilt by the project developer. The area apart from the submerged land will be used
for construction of the dam structure, powerhouse facilities etc.
5.5.10 Infrastructure facilities
The basic infrastructure facilities in the villages near the project area can be described as
bare minimum. Most of the houses are not electrified and they use diesel generators for
power and the money spent on power is very high compared to the humble earnings they
make. The government is now providing solar power equipment at subsidised rates. There
is no regular public transport system in the villages and they have to depend on private
vehicles and motor cycles for their travel.
5.5.11 Water use and water supply
The villages have no issue with freshwater availability; the construction time can result in
effluent generation to the downstream that may become an area of concern. The EMP for
the waste water management has to be formulated in the EIA study phase.
5.5.12 Transportation
There is a road that connects from Hsipaw to Namtu and the road splits to Nahmsan at
Panglong through Lilu village. The project will result in more roads, but all towards the dam
site and related buildings. The project developer will rebuild the four bridges that will be
under water when the water is filled in the reservoir.
5.5.13 Navigation
The Namtu river does not have any navigational routes and is not used for inland water
transport.
5.5.14 Energy sources
The sources of energy for the people living nearby are electricity (from diesel generators),
fossil fuels, agricultural waste. The project once operational can result in the electrification
of the region bringing development and prosperity through new industrial and
entrepreneurial concerns.
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5.5.15 Agriculture
The nearby villagers grow paddy, pineapple, corn, sugar cane, bananas and rubber as
crops. The project will submerge 47 Ha of paddy fields, 86 Ha of other crops and 4.23 Ha
of rubber plantations. The northern Shan state is known for organic oranges; but the
project area does not have any such farms. The project has little effect on the organic
orange farms that are away from the site. The crops in the project affected zone will be
studied during the EIA study phase.
5.5.16 Forestry
The project will result in loss of 576.1 Ha of forest land of which 543.71 will be submerged
by the reservoir.
5.5.17 Fisheries/Aquaculture
The project affected zone does not have any fisheries or aquaculture projects.
5.5.18 Industries
There are no industries nearby in the project affected zone.
5.5.19 Mineral Development
There is no mineral development in the project affected areas. The project does not have
any negative impacts in the event of a discovery related to minerals or precious stones in
the project land.
5.5.20 Tourism
Shan state is known for the tourists coming in and the townships of Hsipaw has some
considerable tourist arrivals; there are few villas and cottages that cater to the overseas
tourists. The project will have little effect on the tourism sector.
The socio-economic components of the projects and its effect are to be studied in detail
during the EIA/SIA study.
5.5.21 Unexploded Ordinance (UXO)
The landmine casualties have been reported in Namtu and nearby townships many times
and the region are categorized as contaminated by landmines. There are armed groups in
the project affected zone that are in conflict with the National army. The Shan state Army
(SSA) and Ta’ang National Liberation Army (TNLA) are quite active in the zone with many
reported incidents of violence. The latter of the two groups has not signed the National
Ceasefire Agreement (NCA). However, both the groups are members of the Northern
alliance that does not recognize the NCA. Moreover, the township of Nahmsan is Palaung
administered area.
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The presence of the landmines and the unexploded ordinance in the location will cause a
serious impact to the construction of the project. The land mine locations in the project
zone needs to be studied in detail and an emergency preparedness plan to be formulated
as part of the EMPs.

Figure 7: The landmine casualties reported in the project area
5.6 Cultural Components
5.6.1 Archaeology
Hsipaw is the ancient city of the Shan kingdom and it has many monasteries and old
important cultural structures; however, the project has very little impact on the cultural
components of the area.
5.6.2 Temples, Monuments
The project site does not have any temples, pagodas or monuments. The three townships
are dotted with monasteries and Pagodas. The famous Baw Kyo Pagoda in Hsipaw is near
the banks of the Myit Nge river. The project will have very little effect on the monuments.
5.6.3 Minority Groups
The ethnic diversity is rich in the project region with many different tribes living in the area.
The socio-economic effect on the demographics to be studied in detail during the EIA study
phase. The armed ethnic groups present in the area that engage in regular conflicts with
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the Myanmar army has got a significant interest in the new hydropower projects as energy
is a sought after resource.
5.7 Visual Components
5.7.1 Aesthetic
The project construction will definitely alter the aesthetic parameters by the excavation and
other related activities that change the topography. Once the project become operational,
the creation of a reservoir also will change the appearance of the site. However, these
aesthetic parameters have very little significance as there is no identifiable affected
parties.
5.7.2 Points of Interests
Currently there are no points of interests that will be affected by the project.
5.7.3 Landscape
The landscape will change due to the removal of soil and rocks on the river banks and the
creation of a large reservoir in the project site. However, the change in landscape will not
be of any kind of an adverse effect apart from the people whose land will be submerged.
Those losses will be compensated by the project developer as agreed with the ministries.
5.7.4 Others
There are no other visual components to be considered.
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6.0 Impact and risk Assessment and Mitigation Measures
6.1 Impact Assessment Methodology
6.1.1 Scope of Assessment
The scope of assessment will consist of the impacts, risks, and mitigation measures due
to the hydropower project.
6.1.2 Geographical scope: Study area boundaries
The geographical project boundary for the assessment will be the Namtu river stretch for
around 120km with the area adjacent to it on either side. This area is spread across three
townships of Namtu, Hsipaw and Nahmsan. The immediately affected area consists of five
village tracts of Namtu, two village tracts of Nahmsan and one village tract of Hsipaw.

Figure 18: The Project affected area marked in orange.
6.1.3 Temporal scope
The temporal scope covers impacts during the phases of the pre-construction,
construction, operation and decommissioning of the project
6.1.4 General Methodology
The methodology and approach applied for the preliminary identification and assessment
of impacts is from interaction and observation during the four visits made to the site from
October 2017 to July 2018, review of data about the project, the review of the records of
the communications with interested parties, the past experience from other projects and
research about the project activity.
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During the EIA/SIA study, field surveys will be made to assess project land. The interview
and consultations with the people of the villages, NGOs, ethnic minority groups and related
government departments will cover the social aspects of the study.
6.1.5 Methodology for the determination of Significance
The significance of the impacts shall be determined by reviewing the magnitude and
materiality of the impacts to the environment and the people living nearby. The method as
prescribed in the ISO 31000 for risk assessment and ISO 14001 will be used for aspect
impact analysis.
ISO 31000:2009 provides a list on risk treatment as below; Risk treatments that deal with
negative consequences are referred to as “risk mitigation”, “risk Elimination”, “risk
prevention” and “risk reduction”. Risk treatment can create new risks or modify existing
risks.








Avoiding the risk by deciding not to start or continue with the activity that gives rise to
the risk
Accepting or increasing the risk in order to pursue an opportunity
Removing the risk source
Changing the likelihood
Changing the consequences
Sharing the risk with another party or parties (including contracts and risk ﬁnancing)
Retaining the risk by informed decision

The control of risk as per ISO 31000:2009 is by modifying the risk. Controls include any
process, policy, device, practice, or other actions which modify risk. The risk that remains
after the risk treatment is called as residual risk. To control them, it requires periodic
monitoring and review. The formulation of Environmental management plans (EMP) are
to ensure that risk is treated adequately.
6.1.6 Mapping
The field survey study will cover all the project affected areas and will include the project
land, nearby villages.
6.1.7 Key issues and selection of valued ecosystem components
The ecosystem in the project is rich and the selection will be based on their status of how
vulnerable they are to being endangered.
6.1.8 Modeling requirements
6.1.8.1 Outline of content
The content of the modelling requirements cover the air emissions, greenhouse gas
emissions, and water quality.
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6.1.8.2 Air emissions
The project construction will result in air emissions and increase in noise levels. The
potential air emissions from the project construction originate from fossil fuel combustion
(e.g. carbon dioxide, nitrogen and sulphur oxides, and hydrocarbons) and particulates from
machines and equipment along with trucks that use fossil fuels as source of power.
The emission levels specified in the environmental emission guidelines dated 29 th
December 2015 published by the Ministry of Environment and Conservation of Forests
(MOECAF) for hospitality industries to be used as the reference and will be part of the
Environment Management Plan.
There are no air emission limits set in the Environmental (emission) guidelines published
dated 29th December 2015 specifically for hydropower sector; however, the air quality shall
be periodically monitored and will be part of the Environmental Management Plan (EMP).
The guideline values are prescribed for any project as in section 1.1 is below.
Parameter

Unit

Guideline Value
40
200

Nitrogen Dioxide

µg/m3

1 Year
1 Hour

Ozone

µg/m3

8-hour daily maximum

100

Particulate Matter PM10

µg/m3

Particulate Matter PM2.5

µg/m3

Sulphur Dioxide

µg/m3

1 Year
24 Hour
1 Year
24 Hour
24 Hour
10 minutes

20
50
10
25
20
500

Table 19: air emission limits from emission guidelines in the section 1.1
6.1.8.3 Greenhouse Gases (GHG)
The vehicles, machines and equipment use fossil fuels and electricity that are source of
greenhouse gases to the atmosphere. The emission estimate of these greenhouse gases
shall be made in equivalent tonnes of Carbon Di-Oxide (tCO2e). The calculation of the
estimated greenhouse gases shall be done using the emission factor provided in the
United Nations Framework Convention for Climate change (UNFCCC) and will be part of
the Environment Management Plan. The emissions caused by fossil fuel combustion are
called as direct emissions and the emissions caused by electricity use are known as
indirect emissions. The project emissions will be calculated using the UNFCCC approved
consolidated methodology for a grid connected renewable energy system 55
Indirect emissions from the use of electricity
Electricity is produced by the national grid using a mix of various power plants that uses
fossil fuels (diesel, coal) and renewable energy (wind, solar and hydropower) as a source
of power and hence is an indirect greenhouse gas emission to the atmosphere because
55

https://cdm.unfccc.int/methodologies/DB/5725LCHYPYM4I1V8OD9SFYVAMFFWNP
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the grid has generated a part of the electricity using fossil fuel combustion. This equivalent
emission of fossil fuels per unit of electricity varies in different grids as per this ratio mix of
renewable and non-renewable power plants. This calculation is done as per the tool to
calculate the emission factor for an electricity system56 as specified in the United Nations
Framework Convention for Climate change (UNFCCC).
The grid emission factor for Myanmar is calculated and published by many organisations.
The Asian Development bank specify57 0.332 tonnes of Carbon Dioxide equivalent per
Mega Watt hour (tCO2e/MWh), whereas Ecometrica specifies58 0.31566 tCO2e/MWh. The
only registered emission reduction project from Myanmar under the Clean development
Mechanism (CDM) scheme of the UNFCCC is Project registration number-7731, titled
“Dapein (1) Hydropower Project in Union of Myanmar”59 registered on 4th February 2013.
The project has used the emission factor for the Myanmar National Power Grid as 0.3936
tCO2e/MWh. The calculations by ADB and Ecometrica are recent and reflects the energy
mix of Myanmar more and hence the higher value of the two has been considered to be
used for the calculations.
Direct emissions from Fossil fuels
The project uses fossil fuels such as Diesel, gasoline and/or compressed natural gas
(CNG) etc for the operations or the machines or the equipment. Since Diesel is the major
fuel used and its emission factor is comparatively higher (Diesel is more environmentally
impacting than the other fossil fuels) compared to the other fuels, for conservativeness,
the calculations used for Diesel is used for all the fossil fuels. This calculation can be done
in two different ways as depicted below.
Calculation 1
The default emission factor for Diesel fuel as per the inter-governmental Panel for Climate
Change (IPCC) guidelines is 74,100 kgCO2/TJ60 or 74.10 kgCO2/MJ. The gross calorific
value for Diesel fuel is 44.80 KJ/Tonne whereas the Net Calorific Value is 43.40
KJ/Tonne61. The specific density of Diesel fuel is 0.823 kg/Litre and the emission factor of
Diesel per volume can be calculated by the product of emission factor, calorific value and
specific density.
The emission factor per volume for diesel is calculated as 2.646719kgCO2/Litre or
2.646719tCO2/KL. This calculation method is as per the guideline “Tool to calculate project
or leakage CO2 emissions from fossil fuel combustion” provided in the UNFCCC website62.
This method can be used to calculate the carbon emissions from combustion of any fossil
fuel.
74.10 kgCO2/MJ X 43.40 KJ/Tonne X 0.823 kg/Litre = 2.646719tCO2/KL

56
57
58
59
60
61
62

https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v6.pdf
https://www.adb.org/sites/default/files/institutional-document/296466/guidelines-estimating-ghg.pdf
https://ecometrica.com/assets/Electricity-specific-emission-factors-for-grid-electricity.pdf
https://cdm.unfccc.int/Projects/DB/JCI1350363892.83/view
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
http://www.engineeringtoolbox.com/fuels-higher-calorific-values-d_169.html
https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v2.pdf
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Parameter

Denoted as

Value

Unit

EF

74.10

kgCO2/MJ

NCV

43.40

KJ/Tonne

Specific Density of Diesel

SD

0.823

kg/Litre

emission factor per weight

EFw

3.21594

kgCO2/Tonne

Emission factor per volume

EFv

2.646719

kgCO2/Litre

Emission factor of Diesel
Net Calorific Value of Diesel

Table 20: Emission factor calculation for Diesel fuel
Calculation 2
As per the United States environmental assessment guidelines, the carbon emission
coefficient for diesel consumption63 is 10.16 kgCO2 equivalents per US gallon; considering
that one US Gallon is 3.78541 Litres, for every 1000 litre (KL) of Diesel combustion, there
is greenhouse gas emission of 2.6840 tonneCO2 equivalent (tCO2e).
Carbon emission coefficient of Diesel=10.16 kgCO2/US gallon
Converting to Litre, the coefficient=10.16/3.78541 kgCO2/Litre=2.6840kgCO2/Litre
Comparison of the two calculations
Both the calculations give values that are slightly different. Hence for conservativeness,
the higher value of 2.6840kgCO2/Litre is used for the emission estimations in the project.
The estimated volume of the fossil fuel usage in Kilo Litre (KL) will be multiplied by this
factor to arrive at the greenhouse gas emissions from the combustion of the fossil fuels.
For every 1000 litre (KL) of Diesel combustion, there is greenhouse gas emission of 2.6840
tonneCO2 equivalent (tCO2e).
The estimates of the consumption of the fossil fuels and the electric power will be multiplied
by the corresponding emission factors to estimate the greenhouse gases emissions from
the project. Since the island resort project does not use electricity, the calculation of
greenhouse gases will be limited to Diesel consumption.
6.1.8.4 Surface water quality
The surface water quality in the river have potential to be polluted due to the project
construction activity. The emission levels specified in the environmental emission
guidelines dated 29th December 2015 published by the Ministry of Environment and
Conservation of Forests (MOECAF) for to be used as the reference and will be part of the
Environment Management Plan. The limits set for the general project as provided in the
section 1.2 for waste water run off during the construction phase is as given below

63

https://www.eia.gov/environment/emissions/co2_vol_mass.cfm
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Parameter

Unit

Guideline Value

5-day Biochemical Oxygen Demand (BOD)

mg/l

30

Chemical Oxygen Demand (COD)

mg/l

125

Oil and Grease

mg/l

10

pH

SU

6 to 9

100ml

400

Total Nitrogen

mg/l

10

Total Phosphorous

mg/l

2

Total Suspended solids

mg/l

50

Total coliform bacteria

Table 21: The effluent levels for wastewater runoff during construction phase
6.1.8.5 Ground water quality
The ground water quality near the project can be affected by the effluent waste generation
from the construction site or the worker accommodation. The quality shall be compared
with the norms set by the World Health Organisation (WHO). The emission levels specified
in the environmental emission guidelines dated 29th December 2015 published by the
Ministry of Environment and Conservation of Forests (MOECAF) for in the section 1.2 for
waste water run off during construction to be used as the reference and will be part of the
Environment Management Plan (refer the table above).
6.1.8.6 Noise
The project construction will result in increase in the noise levels and the noise monitoring
logs will be kept from the construction phase. The emission levels specified in the
environmental emission guidelines dated 29th December 2015 published by the Ministry of
Environment and Conservation of Forests (MOECAF) for industries to be used as the
reference and will be part of the Environment Management Plan. The limit set is 70
decibels for day and night time.
The noise level limits are also specified by IFC64 in their OHS guidelines. As per the
guideline, no employee should be exposed to a noise level greater than 85 Decibels for
duration of more than 8 hours per day without hearing protection. The construction activity
at site involve high noise levels and hence the people will need to be wearing protective
equipment for hearing.
6.1.8.7 Climate Change
The project construction will result in the emission of greenhouse gases (GHG) to the
atmosphere that eventually contributes to climate change. The calculation of the estimated
greenhouse gases shall be done using the emission factor provided in the United Nations

64

http://www.ifc.org/wps/wcm/connect/9aef2880488559a983acd36a6515bb18/2%2BOccupational%2BHealth%2Band%2BSafety.
pdf?MOD=AJPERES
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Framework Convention for Climate change and will be part of the Environment
Management Plan.
6.1.8.8 Natural Hazards
The project does not have any natural hazards
6.1.9 Outline for the content for Bio-physical components
6.1.9.1 Pre-construction phase
6.1.9.1.1 Potential Impacts
The pre-construction phase involves only survey of the land, soil testing for determining
the feasibility for construction. The EIA study is also one of these feasibility studies before
the construction starts. This will result in travel of groups of few number of people around
and taking samples from the site.
The impact of this activity is insignificant.
6.1.9.1.2 Proposed mitigation measures
No measures taken as the impacts are insignificant.
6.1.9.1.3 Residual Impacts
There are no residual impacts from the pre-construction phase
6.1.9.1.4 Proposed monitoring
Not Applicable
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6.1.9.2 Construction phase
6.1.9.2.1 Potential Impacts
1. Deforestation for land clearance- The project construction requires deforestation of
around 905 Ha of land of which 866 Ha are due to submergence by the reservoir. The
trees in the submerged area will have to be cut off before the water is filled. The
deforestation estimation is a total of 4,371 trees of which 470 are commercial trees,
2,820 are fruit trees, and 141 are bamboos. The total forest land used up by the project
is 576 Ha which will be loss of habitat for some of the terrestrial mammals. To be
surveyed further in the EIA study phase.
2. Submergence of land- The reservoir created during the construction of the dam
structure will submerge land that cover the village of Lilu and the agricultural fields
causing resettlement. The total area of submergence will be 866 Ha of land causing
resettlement of 47 households, destruction of 15,904 m 2 of buildings, destruction of
140 Ha of agricultural land and generation of a large artificial lake. Four bridges will
have to be rebuilt by the developer. To be surveyed further in the EIA study phase.
3. Change in Topography and excavations- The project construction will have excavation
of the soil from the identified burrows and rock from the quarry to be used in the coffer
dams, and the dam structure. The water will be diverted through tunnel to the
downstream area. The total spoils from construction to be disposed is 1,844,074 m 3 of
soil, stones and rocks. The reuse of the spoils to be studied further in the EIA study
phase and management plans to be formulated.
4. Greenhouse Gases (GHG) Emission from the fossil fuels used-The project
construction phase will use lot of fossil fuel powered machines and equipment of which
almost all of it will be Diesel. The estimated fossil fuel consumption is 2,891 tonnes of
diesel during the construction phase. The use of electricity also will result in indirect
energy emissions and this GHG emission is additional to the emission from the fossil
fuel usage. The estimations to be validated and management plans for conservation
to be formulated as part of the EIA study phase.
5. Electricity usage during the construction phase- The power source for many of the
construction activities such as aggregate crushing will be grid connected electricity;
the estimated electricity usage is 45,710 MWhrs for the construction period. The use
of electricity also results in the indirect emissions of greenhouse gases to the
atmosphere. The estimations to be validated and management plans for conservation
to be formulated as part of the EIA study phase.
6. Depletion of water resources- The water use for the construction operations will be
very high for activities such as concreting, aggregates, cleaning, and personal use of
workers. The estimated water requirement is 5,850 m3 for Concrete, 3,680,000 m3 for
aggregate, 14,250 m3 for machine service and cleaning, and 99,500 m 3 for use of the
workers personal use. The total water requirement is estimated as 3799,600m 3. The
estimations to be validated and management plans for conservation to be formulated
as part of the EIA study phase.
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7. Waste water generation- The construction period has heavy water usage for various
activities as listed above. The use of water eventually causes wastewater generation
to the extent of 80% of the usage. The estimated waste water generation will be around
3,039,680m3 of waste water during the construction phase. The estimations to be
validated and management plans for control of the wastewater to be formulated as part
of the EIA study phase.
8. Solid waste Generation- The migrant workers in large numbers living in the area for
the long period of construction will result in large quantities of solid waste. The
packaging material used for the material used in construction phase also will create
solid waste. The estimated solid waste generation is around 3 tonnes per day. The
generated waste will have organic component such as the food waste and the
recyclable material such as metal, paper and plastic that will make up around two third
of the total waste generated. The rest of the waste generated has to be disposed and
will be around 1 tonne per day. The estimations to be validated and management plans
for control the solid waste to be formulated as part of the EIA study phase.
9. Noise and Air pollution from the construction activities- The construction phase will
make use of a variety of equipment such as Impact hammers, cranes, generators,
compressors, pumps and earth movers that will generate noise whilst operations. The
most widespread source of noise in the construction phase will be the blasting and
excavation activities and Other sources of noise associated with the equipment include
the mechanical and hydraulic transmission actuation systems that can sometimes
produce high sound levels. Construction related noises are usually of a temporary
duration and relatively intermittent.
The excavation, blasting, aggregate crushing and transportation along with other
activities such as concreting will generate dust particles to the air hampering the air
quality in the construction area. The management plans for control of noise and air
emissions to be formulated as part of the EIA study phase.
10. Public Health issues due to migrant workers- The project construction period will have
migrant workers in large numbers to the level of 3,000 to 3,200 at the peak of
construction. This can create health issues such as epidemics, sexually transmitted
diseases, and poor sanitation related diseases. The project owner has already started
building up workers accommodation near the identified site for rock quarry and soil
burrows. They had already constructed near to the dam site; however, the soil and
rock parameters were found to be better at a different place and hence changed th
plan. The management plans for control of the potential issues to be formulated as
part of the EIA study phase.
6.1.9.2.2 Proposed Mitigation measures
1. Deforestation for land clearance- The deforestation cannot be avoided; the survey of
the land during the EIA study will focus at how to reduce the deforestation.
2. Submergence of land- The submergence can not be avoided or mitigated. The effect
of the submergence will be reduced by the clearing of the vegetation and the other
structures so that the water does not get contaminated by decomposition and the

Version 01-19 July 2018

Terms of Reference

86

methane emissions from the decomposed matter is reduced. The resettlement and
compensation management plans to be formulated in consultation with the affected
parties, civil societies, NGOs and the minority ethnic groups.
3. Change in Topography and excavations- The landfills of the spoils will be planned in
such a way to reduce the issues associated with disposal of the soil. The EMP
formulated to cover the spoils disposal as well.
4. Greenhouse Gases (GHG) Emission from the fossil fuels used- The estimations to be
validated and management plans for conservation to be formulated as part of the EIA
study phase. The EMPs will aim the conservation of the fuels by efficient usage and
regular maintenance of the machines for better productivity.
5. Electricity usage during the construction phase- The estimations to be validated and
management plans for conservation to be formulated as part of the EIA study phase.
The EMPs will aim at efficient usage of the equipment to save electricity and regular
maintenance of the equipment for better productivity.
6. Depletion of water resources- The estimations to be validated and management plans
for conservation to be formulated as part of the EIA study phase. The EMPs will aim
at removal of all the water wastage, recycling the water, and conservation techniques.
7. Waste water generation- The estimations to be validated and management plans for
control of the wastewater to be formulated as part of the EIA study phase. The EMP
will aim to have a waste water recycling system, probably a membrane bioreactorbased system to reduce the effluent to a bare minimum.
8. Solid waste Generation- The estimations to be validated and management plans for
control the solid waste to be formulated as part of the EIA study phase. The solid waste
will be composted as far as possible and the recyclable material will be sent for
recycling. The hazardous waste to be disposed off through processing agencies.
9. Noise and Air pollution from the construction activities- The management plans for
control of noise and air emissions to be formulated as part of the EIA study phase. The
plans made will aim at better blasting and excavation techniques to reduce the
pollution. The workers will be provided with protective equipment.
1. Public Health issues due to migrant workers- The management plans for control of the
potential issues to be formulated as part of the EIA study phase. The sanitation,
medical check-ups and awareness programs to be all parts of the EMPs.
6.1.9.2.3 Residual Impacts
There are no residual impacts from the construction phase
6.1.9.2.4 Proposed monitoring
Not Applicable
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6.1.9.3 Operational phase
6.1.9.3.1 Potential Impacts
1. Starvation of sediment for the downstream banks- The dam structure will block 2,066
Million m3 of sediments every year which otherwise would have been flowing with the
water downstream. There is a bottom orifice designed for the dam structure to flush
the sediment out periodically. The sediment flow and effect to be studied in detail and
a management plan to be formulated in the EIA study phase.
2. Reduction in water flow to the downstream- The dam structure will result in the water
being blocked and the downstream areas not being fed with enough flow of water as it
used to have. The holding of water and the intermittent release in between will affect
the downstream river hydrology. The effect to be studied in detail during the EIA study
process.
3. Disturbance to aquatic life- The generation of a large artificial lake will make the fishes
and other aquatic biota in the river to move away because of the change in water
temperatures, water flow and other properties of a moving water to stored water. The
dam structure will also block the movement to upstream and downstream for the fishes.
There are no threatened species of fishes in the Namtu river and none of the species
in the river has the characteristics of travelling long distances to breed.
4. Dam safety incidents- The dam safety is of serious concern to the people who live in
the downstream area. The breach of the dam may result in a catastrophic disaster.
The dam safety to be studied in detail during the EIA study phase.
5. Electricity usage-The powerhouse operation will need power for its operations and the
estimated requirement is 3,600MWhrs per year. The estimation is to be validated and
an Environmental Management Plan (EMP) to be formulated to monitor the
consumption.
6. Water evaporation losses from the reservoir- The reservoir will have evaporation
losses due to stored static water. The estimation to be done as per the guidelines of
the International Hydropower Association and the Food and Agricultural Organisation
(FAO)
6.1.9.3.2 Proposed Mitigation measures
1. Starvation of sediment for the downstream banks- There is a bottom orifice designed
for the dam structure to flush the sediment out periodically. The sediment flow and
effect to be studied in detail and a management plan to be formulated in the EIA study
phase.
2. Reduction in water flow to the downstream- This water regulation has to be alerted to
the people living in the downstream. A proper communication procedure to be made
ready in consultation with the local authorities and the affected people. The effect to
be studied in detail during the EIA study process.
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3. Disturbance to aquatic life- There are no threatened species of fishes in the Namtu
river and none of the species in the river has the characteristics of travelling long
distances to breed. However, the matter will be studied during the EIA phase and if
required, fish ladder or passages will be provided.
4. Dam safety incidents- The dam safety is of serious concern to the people who live in
the downstream area. The breach of the dam may result in a catastrophic disaster.
The dam safety to be studied in detail during the EIA study phase.
5. Electricity usage- The estimation is to be validated and an Environmental Management
Plan (EMP) to be formulated to monitor the consumption. The EMP will aim at the
conservation of the electric power.
6. Water evaporation losses from the reservoir- The estimation to be done as per the
guidelines of the International Hydropower Association and the Food and Agricultural
Organisation (FAO). As per the recent studies, the evaporation from the static water is
negligible when compared with the evaporation in the baseline scenario.
6.1.9.3.3 Residual Impacts
There are no residual impacts
6.1.9.3.4 Proposed monitoring
Not applicable
6.1.9.4 Decommissioning phase/closure
6.1.9.4.1 Potential Impacts during decommissioning
The decommissioning of the project will have all the impacts as that of the construction
phase with less time duration and less usage of resources
6.1.9.4.2 Proposed mitigation measures
Upon closure or decommissioning, the machines and the equipment for utilities shall be
sold for reuse elsewhere. When the equipment is found to be non-usable, it will be
scrapped. The hazardous waste remaining shall be disposed in a sustainable manner. The
decommissioning and the demolition shall be part of the environmental management plan
(EMP).
6.1.9.4.3 Residual Impacts
There are no residual impacts from the post closure phase
6.1.9.4.4 Proposed monitoring
Not Applicable
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6.2 Biophysical Impact Assessment
6.2.1 Erosion and sedimentation
The dam structure will block the sediment flow to the downstream areas and hence will
result in erosion of the downstream banks. The sediment plan formulation to be made to
mitigate the issues of the sediment blockade.
6.2.2 Water Resources
The project area is classified as “Low risk” and/or “Low to medium risk” by the World
Resource Institute65 for the water resources. The water resources can get contaminated
by the waste effluent generated during the construction and it also has an issue of
consuming lot of water. For this, the project owner is employing a Membrane Bioreactor
based water recycling system that will will reuse the water to reduce the intake from the
ground.
6.2.3 Fish and fish habitat
The generation of the large reservoir will affect the fish habitats as the natural flow of water
is changed to a static deep-water lake. The project developer will not put any kind of
invasive and colony forming type of fishes in the reservoir. The EMP to cover the kind of
fishes that the reservoir may be populated with.
6.2.4 Ecosystem
The project area’s ecosystem can be disturbed by the construction and operation. Hence
the project owner has changed many of the initial plans such as water level of the dam
and the location of the dam, recycling the wastewater, composting of solid waste
generated etc. The ecosystem of the area is to be studied in detail.
6.2.5 Terrestrial Mammals, Amphibians and reptiles
The terrestrial ecology is rated as lowest risk by the baseline study and hence the impact
will be very minimal. The removal of trees in large area will have some effect on the animal
habitats. The area is not known for any endangered or threatened species of terrestrial
animals, mammals, reptiles or other amphibians. The EIA study will be made to cover the
details of the affected mammals.
6.2.6 Birds and Bats
The bird habitat can get disturbed from the project constructions. The construction period
of 66 months is a long time that can cause impacts to the birds and other avian creatures.
The area is not known for any endangered or threatened species of birds. The EIA study
will be made to cover the details of the affected birds and bats.
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http://www.wri.org/applications/maps/aqueduct-atlas/#x=98.96&y=8.83&s=ws!20!28!c&t=waterrisk&w=fb&g=0&i=BWS8!WSV-4!SV-2!HFO-2!DRO-4!STOR-8!GW-4!WRI-8!ECOS-4!MC-8!WCG-4!ECOV-2!&tr=ind-1!prj1&l=4&b=terrain&m=group&init=y
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6.2.7 Protected Areas
There are no protected areas near to the project site. The nearest protected area is
100km away towards North West by aerial distance. Hence not considered.
6.2.8 Others
There are no other biophysical impacts
6.3 Social Impact Assessment
6.3.1 Communities and Services
The project will provide job opportunities directly and indirectly through the development
of the area from the electrification. However, the area is under a series of armed conflicts
and the violence between the ethnic minority groups and the national government is a
serious issue as far as the social parameters and impacts are concerned. The baseline
study has rated the risk of conflict as 4 out of 5 for the sub basin of Upper Myit Nge. The
local people and the civil societies have already raised concern about the way effect of
conflict is never included in the studies conducted for other hydropower projects.
6.3.2 Population and communities
The project scenario does have significant negative impact on the population and
communities as there is land acquisition, and resettlement involved. The area is known for
the settlement area of many ethnic groups and the number of effected people is around
14,105 in the immediately affected village tracts around the Namtu river from Namtu till it
meets the Myit Nge river.
6.3.3 Economic activities
The project will improve the economic activity in the region by creation of direct and indirect
employment, improvement of related industries and transportation. The region is very
backward with high levels of poverty and the electrification of the area can bring more
economic activities for them.
6.3.5 Land Use
The land use of the neighbourhood is affected by the project through submergence of a
vast stretch of land. Total 904 Ha of land will be used up by the project that include a
submergence of 866 Ha. Lots of agricultural land also will be submerged due to the water
in the created reservoir. This include paddy fields, the staple diet of the people.
6.3.6 Infrastructure Facilities
The project will have effect on the infrastructure facilities by generating a cheaper and
reliable power source. The availability of electricity can transform the region drastically
with new business ventures and industrial concerns coming up. The roads and
transportation facilities also will be improved from the effect of the project.

Version 01-19 July 2018

Terms of Reference

91

6.3.7 Water use and water supply
The construction phase will hamper the water resources by contamination by the effluent
generated by the people and the work site. The wastewater is to be recycled for lesser
discharge as well as conservation.
6.3.8 Energy sources
The project will improve the energy sources of the neighbourhood by making cheap and
reliable electricity available to them.
6.3.9 Transportation
The project activity will improve the road conditions.
6.3.10 Navigation
There is no navigational streams or rivers in the project area.
6.3.11 Public health and safety
The project does not have any impact on the public health apart from the possible water
contamination that is avoided by having a recycling and composting of solid waste. The
migrant workers coming to site in large numbers can create a sanitation and public health
issue.
6.3.12 Occupational health and safety
The construction phase will follow the requirements of the OHSAS 18001 standard and
will ensure that the employees are provided with personal protective equipment (PPE) and
are trained in the safety norms. The OHS guidelines 66 provided in the IFC manuals and
International Labour Organisation (ILO)67 shall be referred for the well-being of the
employees.
The air quality, noise and vibration levels, waste water effluents, drinking water quality,
waste generation, safety at work and contagious diseases are possible parameters that
can affect the people working in the plant. The EMPs formulated should cover these.
6.3.13 Agriculture
The project has effect on the agriculture in the region as the land acquired for the
construction also include agricultural land. The downstream areas will have lesser
availability of water for irrigation as the dam structure will be blocking the flow.
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http://www.ifc.org/wps/wcm/connect/9aef2880488559a983acd36a6515bb18/2%2BOccupational%2BHealth%2Band%2BSafety.
pdf?MOD=AJPERES
67 http://www.ilo.org/global/standards/subjects-covered-by-international-labour-standards/occupational-safety-and-health/lang-en/index.htm
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6.3.14 Forestry
The project will result in clearance of large extent of forest cover along the river banks as
the submergence will be affecting the banks. There will be loss of 470 commercial trees
and 141 bamboos.
6.3.15 Fisheries and aquaculture
Not applicable to the project
6.3.16 Industries
The industries will improve because of the electrification creating more employment.
6.3.17 Mineral Development
Not applicable for the project
6.3.18 Tourism
The tourism has very little effect due to the hydro project
6.3.19 Vulnerability to Natural Hazards and climate change
The use of fossil fuels during the construction phase will result in greenhouse gas
emissions that cause climate change. The use of electricity and fossil fuels shall be
monitored in the EMP.
6.4 Cultural Impact Assessment
6.4.1 Archaeology
No religious, archaeological or grave sites shall be affected due to the project activity.
6.4.2 Temples, Monuments
There are temples and monuments in the villages and townships. However, the project is
not located in a way to have a negative impact on any of them.
6.4.3 Minority groups
Minority ethnic groups and the hydropower projects have been a long debate about the
access to the natural resources. The local ethnic groups in the region are armed groups
that regularly engage in conflicts with the National army and there have been reports of
human rights abuse. Conflict induced forced migration is a reality.
6.4.4 Others
No other cultural impacts
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6.5 Visual Impact Assessment
6.5.1 Aesthetic
The aesthetics of the area shall be affected by the excavations; however, there are no
affected party or stakeholders related to aesthetics of the area.
6.5.2 Points of Interest
No particular points of interest in the project area.
6.5.3 Particular Landscape
Not applicable for the project
6.5.4 Others
No other Visual impacts.
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7.0 Cumulative Impact Assessment
The project scenario is constructing a 210 MW large hydropower project with a large
reservoir that submerges vast stretches of land. The potential impacts to the bio-physical
components, socio-economic components, cultural components and visual components
will be reviewed during the assessment field studies. The methodology used for the
cumulative impact is the review of all other projects under development that are nearby
and/or that may have a relation to this project. The guidelines provided in the handbook of
cumulative impact assessments by IFC68 were referred.
The environmental impacts that are experienced such as the submergence, resettlement,
sediment blockade, climate change, loss of biodiversity, depletion of resources, and
depletion in air and water quality will be augmented with many projects in the same river
or same river basin. The cumulative effect of compilation of these anthropogenic activities
can be very devastating if not planned well. To identify these projects that contribute
cumulatively, the other hydro projects that are in the region are considered. The data on
the other projects are also to be studied during the EIA investigation phase.
The surge of many hydro projects in the region will have a cumulative effect by lot of human
activity in the project zone which can have an effect on the biodiversity and the livelihoods
of the people. The projects under construction in the area are many; except the project
under study, all other projects are in the downstream section in the Myit Nge river.
This development will put pressure on the minority ethnic groups in the project affected
zone as a threat to their culture, livelihoods and identity. The high number of dams with
large reservoirs will also result in reduction of water resources for the downstream people
and also will affect the people whose livelihoods are directly linked to the river.
As a precaution and a mitigating measure, the project owner will take initiative to form an
association of hydro projects developers in the region and connect with civil societies and
NGOs to make plans for the mitigation more transparent and participatory. The
involvement of the minority ethnic groups are important in achieving positive results.
These impacts have to be also part of the study
The positive impact is the growth in job creation in the region and development of
industries. This will have a cumulative effect in the overall development and livelihoods of
the people of region.
The cumulative impact to be studied in detail during the EIA study phase.
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https://www.ifc.org/wps/wcm/connect/3aebf50041c11f8383ba8700caa2aa08/IFC_GoodPracticeHandbook_CumulativeImpactA
ssessment.pdf?MOD=AJPERES
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8.0 Environmental Management Plan
8.1 Context of the EMP
8.1.1 Context of the Project
The resort operations have various environmental impacts as listed above in the report
that cannot be avoided and the environmental Management plan is to mitigate their effects
when the project is in operation.
8.1.2 Project Proponent's Environmental and Social Policies and Commitments
The project proponent aims to comply with the international standards like Occupational
Health & Safety (OHSAS), Environmental Management (ISO 14001) and other
international tropical island resort operational guidelines.
8.1.3 Institutional Arrangements
The Ministry of Natural Resources and environmental conservation (MONREC) has
published environmental emission guidelines for each industry sector of which hospitality
sector is also included. This document defines the emissions to air, water and soil with the
acceptable emission levels.
8.1.4 Legal Requirements
The projects in Union of Republic of Myanmar have to comply with the environmental
conservation law “Myanmar Environmental Conservation Law (Law No. 9, 2012)”. The EIA
study will be as per the EIA Procedure and the Environmental Quality (Emissions)
Guidelines dated 29/12/2015. The project has to also consider The Land Acquisition Law
1894, Vacant, Fallow and Virgin Land Law 2012, Farmland Law 2012, Labour
Organization Law 2011, Labour Dispute Law 2012, Minimum Wage Law 2013, Protection
and Preservation of Cultural Heritage Regions Law 1998 (Amended by Law No. 1 of 2009)
8.1.5 Summary of Impacts and Mitigation Measures
The potential negative impacts of the projects are the submergence and resettlement,
sediment blockade by the dam, deforestation, change in topography, water regulation to
the downstream, emissions from the usage of fossil fuels, depletion of water and fossil fuel
resources, noise and air emissions from construction, waste generation and dam safety
accidents.
The mitigation measures are a transparent system of resettlement with the involvement of
government authorities, sediment management, periodic monitoring of the use of water
and fuel usage, water recycling, a strong preventive maintenance system to reduce the
wastage of fossil fuels, provision of adequate safety kits and equipment to employees,
regular monitoring of air quality, effluent and noise levels, and training the employees to
reduce the waste generation, manage disposal, train employees for managing fire break
outs
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8.2 Management and Monitoring Plans
The structure, content and the coverage of the management and monitoring plans to be
developed during the EIA/SIA is given below
8.2.1 Outline of Content
By Project Phases





Pre-Construction
Construction
Operation
Decommissioning/Closure/Post Closure

Methodology for Management Plans








Objectives
Context
Legal Requirements
Management Actions
Monitoring Plans
Implementation Schedule
Responsibilities

8.2.2 Management and Monitoring Plans
The Management Plans to be developed in the EIA/SIA study












Resettlement and compensation management Plan
Deforestation and vegetation clearance management plan
Sediment and flushing management plan
Reservoir Management Plan
Fossil fuel consumption management plan
Water consumption and quality management plan
Air Emission, Noise and Vibration Management plan
Waste Management plan
Occupational health and safety management plan
Worker accommodations management plan
Firefighting and fire accident management plan

8.2.3 Emergency Plan
There will also be an additional emergency preparedness plan as per the requirements in
ISO 14001 developed during the EIA/SIA study for managing the emergency situations,
disasters and accidents. The draft plans of the Firefighting as well as the emergency
response is provided here.
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Hsipaw HPP Firefighting and fire break-out management plan
Objective
To describe the overall requirements for monitoring and measurement to ensure that there
is adequate control on fire break out management, compliance with legal and other
requirements, and to achieve objectives and targets.
Context
The context of this EMP is for dam construction period where there is a chance of fire
break out. This is applicable in all stages of all phases of the construction. The Disaster
management and response plan also contain the fire management and evacuation.
Legal requirements
There are no regulations in Myanmar related to fire management apart from the basic
firefighting requirements for any business enterprise.
Management actions











The fire procedures for employees will include Storage and handling of inflammable
materials, Fire extinguishers, fire hazard identification, housekeeping, fire wardens and
fire co-ordinator responsibilities.
There will be a proper training given to the employees for managing fire and firefighting
equipment, alarms, assembly areas, emergency shutdown, evacuation routes etc
Fire drills shall be conducted at least one in a year
The assembling point in case of a fire will be the cleared area in front of the office
building.
Fire exits, evacuation routes shall be illuminated or marked in fluorescent colour for
visibility. Doors and paths that could be mistaken for fire exits shall be appropriately
marked to prevent use in an emergency. The exit doors shall be side hinged and open
towards the travel of exit. It must be able to be opened without keys. At a minimum, 2
exits per floor (currently only single floor buildings are planned) shall be provided.
The storage of fossil fuels and inflammable chemicals shall be fire safe. The gas hoses,
regulators, valves shall be inspected for leaks regularly. The cylinders shall be stored
in upright position. The cylinders carrying different gases shall be segregated and the
employees shall be trained in the colour coding of gas cylinders. Empty cylinders shall
be kept separate and no cylinder shall be left open for exposure in the direct sun. All
storage areas shall be adequately ventilated. The oxygen and Acetylene cylinders
(welding requirements during construction) shall be kept away from other gases
maintaining a distance of at least 20 feet or separated by a non-combustible barrier of
5 feet height.
All electrical equipment shall be energy audited and tested for safe earthing at least
once in a year. The recommended wire sizes and insulations shall be used and make
shift wiring repairs are not allowed. The fixtures, plugs, circuit breakers and other
equipment used shall be approved
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The maintenance of fire-fighting equipment, alarms, extinguishers etc shall be regular.
The fire extinguishers shall be inspected monthly and the alarms shall be tested
weekly.
During the construction phase, a hot work permit program will be developed and
maintained for all hot works like welding, brazing or cutting. The equipment shall be
well maintained to avoid fire risks.
All fire accidents shall be investigated and corrective actions taken. The near misses
and incidents shall be also recorded.
The visitors in the site shall be briefed on fire risk and management.
The emergency contact numbers shall be displayed in all sections.

Monitoring plans and responsibility
Mock fire drills shall be conducted every six months.
The firefighting equipment shall be checked every month for adequacy and the alarms
shall be tested weekly
There will be an audit done annually to assess the readiness for managing a fire break
out. The site manager shall be responsible to have the audits performed regularly.
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Fire break out management monitoring checklist

Date of check

Check points for fire management
Are the fire equipment maintained in order and the equipment is available
in the office, guest rooms, kitchen, and worker’s accommodation area?

Yes/No
?

The employees are competent to operate the firefighting equipment?
The alarm testing was done weekly for the period of audit?
The exits are clearly marked in and the doors that are side hinged are
opening towards the exit?
The employees are aware of the exits to be used in case of emergency?
The contact numbers of the fire station is provided in the worksite, office,
storage sheds and the susceptible areas?
The fossil fuels and other flammable chemicals storage are adequate
enough with proper ventilation.
The cylinders are segregated with respect to gases and kept in upright
positions?
Employees/operators can differentiate between the gases?
Any cylinder is near a heat source, steam pipe, hot equipment?
Are the cylinders, hoses, valves and regulators well maintained and free
from worn off or leaks?
The electrical wiring and earthing has been done properly for all the
equipment?
Is the fire register maintained with near misses and incidents reported?

Remarks and corrective actions if any

Checked By
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Hsipaw HPP Emergency Preparedness and Response Management Plan
Introduction and Purpose
The project owner is committed to the safety and well-being of its staff, operators and
guests. Upholding this commitment requires planning and practice. This plan exists to
satisfy those needs and to outline the steps to be taken to prepare for and respond to an
emergency affecting the organisation.
Objective
The objective of project owner in responding to an emergency situation include
 The safety of all staff, operators, and visitors
 The physical and emotional well-being of staff, operators and visitors
 The timely stabilization of an emergency situation
 The protection of facility, property, and the belongings of staff, operators, and guests
Applicability and Scope
This plan applies to all operators and workers of the dam construction and any person
occupying the physical dam site area, aggregate site, concrete mixing, workshops, office,
guest rooms, utilities, and accommodation area. The scope of this plan is intended to
encompass all hazards. This plan may be consulted when responding to any and all
emergencies. When encountering a situation which has not been expressly addressed in
this plan, use good judgment and the guiding principles outlined below.
Responsibility
The emergency plan is the responsibility of the site manager or his/her assistant. This plan
will be reviewed and updated at least once every three months. Revisions will be made as
needed throughout the year. Any suggestions, comments, or questions should be directed
to the site manager or his assistant.
Order of Succession
Leadership authority during an emergency shall flow downward through the following list
of people:
1. Site Manager
2. Project Manager
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Emergency Communications
During an emergency, the resort will use the following means and methods of
communication.
 Landline Telephones/ emergency phones
 Cell Phones (possible outages during emergency)
 Texting (more reliable during an emergency)
 Two-way Radios
 Walky Talky
 Email
Media Inquiries
Inquiries from the media during or after an emergency will be addressed by the Natural
Current Energy Hydropower Co Ltd management directly or their delegated
representative, mostly the site manager.
Test, Training, and Exercises
The organisation will spend time, at the very least, discussing the contents of this and
other emergency plans with their employees. It is also recommended that at least once a
quarter the employees are briefed on it.
The guests and visitors will be briefed on the safety procedures, evacuation plans,
warnings and guidelines.
Emergency Contact Directory
Site Manager- To be determined
Safety In charge-To be determined
Proejct Manager- To be determined
Office Land line- To be determined
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Emergency Protocols
Fire and Evacuation
In the Event of a fire, pull the Fire Alarm and Call the fire station
If you see smoke or flames, use CARE
 Contain the fire
 Activate the nearest Fire Alarm
 Report the fire to fire station and the police
 Evacuate or extinguish (In most cases, it is best to Evacuate)
Use a Fire Extinguisher only if:
 You have been trained
 You have your back to an unobstructed exit
 You have a fully charged and proper type unit for the fire you are fighting
 The fire is contained, and you have reported the fire
 Everyone else has left the area
 There is little smoke or flames
Never fight a fire if:
 You lack a safe way to escape should your efforts fail
 It has left its source of origin
 You are unsure of the type of extinguisher you need or have
 If you can’t control the fire within 30 seconds, abandon your efforts, close the door(s)
and evacuate immediately.
Building Evacuation
You should familiarize yourself with the evacuation routes posted in all buildings,
machines, office, storage sheds, and accommodation area. If an evacuation order is
issued for your building, or if it were necessary to evacuate due to an emergency, fully
cooperate with Safety and Security/emergency personnel and:












Take only the keys, wallets and essential belongings with you
If possible wear weather appropriate clothing
If you are the last one to exit your room close, and lock doors
Leave the building immediately
Do not investigate the source of the emergency
Walk; don’t run, to the nearest exit
Use stairs, not elevators (currently there are no elevators planned in the resort)
Assist people with special needs
If there is no immediate danger, persons with disability/mobility limitations should
shelter in place and call Safety and Security to report location and number of people
needing assistance
If there is imminent danger and evacuation cannot be delayed, the person with a
disability should be carried or helped from the building in the best and fastest manner
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(the person with the disability is the best authority as to how to be moved out of the
building)
If you are unable to evacuate, call Safety and Security and report your location
As you make your way out, encourage those you encounter to exit as well
Follow instructions of the Safety and Security or other identified emergency personnel
Wait for instructions before returning to your building after an evacuation

Medical Emergency
If someone is injured or becomes ill:
 Stay Calm
 Dial the hospital or health centre and explain the type of emergency, the location,
condition, and number of victims
 Let the dispatcher know of any safety hazards - chemical spill, fire, fumes, etc.
 Do not hang up unless told to do so by the dispatcher
 Do not move the victim unless there is danger of further injury if s/he is not moved
 Render first-aid or CPR only if you have been trained
 Do not leave the injured person except to summon help
 Comfort the victim until emergency medical services arrive
 Have someone stand outside the jetty to flag down the Safety and Security when they
reach the vicinity
Hostile armed Intruder (s)
If a hostile armed intruder is outside your building, get to a room that can be locked; close
and lock windows and doors and turn off the lights. Try to get everyone down on the floor
(so that no one is visible from outside the room).
Call the police and provide information as detail as possible with the exact location, number
of intruders, etc.
Stay in place (calls from unfamiliar voices to come out may be the attacker attempting to
lure you). Do not respond to any voice commands until you are sure that they come from
a Police Officer, or a Safety & Security Officer
If a hostile intruder is INSIDE your building, exit (get out of) the building immediately and
notify anyone you may encounter to exit the building immediately. Call the police and
provide information as detailed as possible
If exiting the building is not possible, go to the nearest room or office. If you are locked out
of all rooms, seek refuge in the nearest restroom, lock yourself in a stall and keep quiet.
Close and lock the door and/or block it (try barricading the door with desks and chairs).
Call the police and provide information.
Keep quiet and silence the cell phones, watches, alarms etc. Do not answer the door and
do not respond to any voice commands until you are sure that they come from a Police
Officer, or a Safety & Security Officer
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If a hostile intruder enters your office or room or shed, remain calm and dial the police. If
you can’t speak, leave the line open so the Dispatcher can listen to what’s taking place.
Try to overpower the intruder only if you are sure of success.
If the hostile intruder leaves your area, and as soon as it is safe to do so, close and lock
the door and/or block it (try barricading the door with desks and chairs) and call the police
If you decide to flee during a hostile intruder situation, make sure you have an escape
route and plan in mind.
Do not carry anything while fleeing and do not attempt to remove injured people (leave
wounded victims where they are and notify authorities of their location as soon as
possible).
Move quickly, keep your hands up high and visible and follow the instructions of any Police
Officers you may encounter as the police or security staff may treat you as a suspect. Do
not leave until you have been interviewed and released
Utility Failure and Natural Disaster
Utility Failures
These may include electrical outages, plumbing failure/flooding, gas leaks, steam line
breaks, ventilation problems, etc. For your personal safety, in the event of a utility failure,
remain calm and immediately notify Safety and Security.
If the building must be evacuated, follow the instructions on Building Evacuation, unplug
all electrical equipment (including computers) and turn off light switches.
Use a flashlight: Do not light candles or use other kinds of flames for lighting
If passengers are trapped in an elevator, advise them to stay calm and tell them you are
getting help. If it is safe for you to stay in the building, stay near the passengers until
assistance arrives.
If you are trapped in an elevator, remain calm and use the Call Button of Phone to call for
help. Do not try to climb out or exit the elevator without assistance
Floods
Minor or area flooding could occur as a result of a water main break, loss of power to sump
pumps, or major multiple rainstorms. For imminent or actual flooding, and only if you can
safely do so:








Secure vital equipment, records, and other important papers
If present in your area, report all hazardous materials, chemicals to security officers.
Move to higher, safer ground
Shut off all electrical equipment
Do not attempt to drive or walk through flooded areas
Wait for further instructions on immediate action from Safety and Security
If the building must be evacuated, follow the instructions on Building Evacuation
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Do not return to your building if you have been evacuated by flooding until you have
been instructed to do so by security officers
If you are assisting with flood clean-up, report immediately to Environmental Health
and Safety any oil, chemical, or hazardous materials suspected of mixing with flood
waters

Earthquakes
In the event of an earthquake:







Stay away from large windows, shelving systems, or tall room partitions and get under
a desk, table, door arch, or stairwell. If none of these is available, move against an
interior wall and cover your head with your arms. Remain under cover until the
movement subsides
After the shaking stops, survey your immediate area for trapped or injured persons and
ruptured utilities (water, gas, etc.). If damage has occurred in your area, inform Safety
and Security immediately
Do not evacuate until instructed by emergency personnel
If out in the open, stay in an open area away from buildings, power lines, trees or
roadways. If in a car, pull over and stop. Do not park under an overpass or near a
building. Be cautious about driving again, in the event roads are damaged

After an earthquake:








Put on enclosed shoes to protect against broken glass
If the power is out use a flashlight. Do not light a match or candle
Be alert for safety hazards such as fire, electrical wires, gas leaks, etc.
Check on others. If there are injuries or other urgent problems, report them to Safety
and Security
Give or seek first aid. Assist any disabled persons in finding a safe place for them
Evacuate if the building seems unsafe or if instructed to do so
Cooperate with emergency personnel, keep informed, and remain calm

8.2.4 Public Consultation and Disclosure
The project owner views the neighbouring people, surrounding villagers and the local
authorities as the key stakeholder in the project and the environmental management plans
will be communicated to them as well.
8.2.5 Implementation Program
Employees and operators will be trained in the requirements of the EMP for better
implementation. The EMP will also have a check point in their periodic audits to see the
employee awareness and understanding on the parameters are clear and they are able to
create improvements.
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9.0 Public consultation and Disclosure
9.1 Overview
Since the concept stage, the project owner has kept the government, local authorities and
the surrounding villagers about the progress of the project without fail. They have taken
initiatives to have the news about the project being published in social media platforms
and websites.
The EIA consultant has made site visit to the project affected areas four times since
October 2017 and has had interactions with the elected representatives, village heads,
villagers, and local authorities related to the project. The field surveys were made to
survey the project sites and reviewed the designs and other project related data,
communications with the stakeholders and the publicly available information published in
newspapers and websites.
The visits were made by the EIA consultant team in October 2017, December 2017, March
2018, May 2018 and July 2018. The visits covered the meeting with the villagers to be
resettled, other nearby villagers, the elected representative of the Namtu township and the
local government officials.
9.2 Consultation to Date
The EIA consultants, MyAsia Consulting Co Ltd have been visiting the project area since
October 2017 for the assessment of environmental and social impacts and has made four
field surveys so far as the scoping phase of the project and has held sessions with the
villagers to discuss the possible issues of developing the hydropower project.

Dates of meetings

Location and attendees of meeting

16 Oct 2017

Hsipaw with the Local Authorities

17 Oct 2017

Namtu with the local authorities

1 Dec 2017

Hsipaw with the Local Authorities

2 Dec 2017

Namtu with the local authorities

3 Dec 2017

Lilu village and Namtu township with the local people

11 May 2018

Namtu with the local authorities

12 May 2018

Lilu village and Namtu township with the local people

4 July 2018

Manshan with Daw Nang Kham Aye

Table 22: The socio-economic surveys and public stakeholder meetings conducted
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The major points raised by the people during the consultation are







The fairness in the resettlement and compensation to be paid to the affected parties of
the project.
The power generated from the project is not to be exported to other neighbouring
countries such as China or Thailand.
The safety of the dam structure with respect to the seismic resistance and the fear of
dam being breached by heavy water flow.
The project developer is not engaged in any mining of precious stones and metals in
the project affected area
Ensure armed conflicts in the region does not get augmented due to the project
development.
The project owner built the worker’s accommodation without taking due permissions
and was sued by the authorities.

9.2.1 Government
The government officials, regulators and the authorities are very much aware of the
hydropower project progress. The villagers in Lilu village are well informed about the
hydropower project. The EIA consultant has published the project on-going study in their
website and social media platforms on 5th July 2018 after the site visit. The government
offices interacted during the scoping phase were as below
Name

Designation

Departments

U San Min Htut

Deputy Township Officer

General Administration- Hsipaw

U saw Min Htway

Township Officer

Power Distribution-Hsipaw

U Aung Lwin

Senior Engineer

Yaywa Hydropower project

U Khaing Nyunt

Assistant Director

Forest Conservation-Kyaukme District

Daw Nang Kham Aye

Member of Parliament

Namtu, Northern Shan State

Table 23: Meeting with the authorities and NGOs
The EIA consultant met with the staff of the project and reviewed the data and documents
related to the project design, construction plan, quality control, project progress
management, work log sheets and the safety and environmental parameters.
9.2.2 Affected Peoples
The affected parties identified for the project activity are the people living in the surrounding
villages, the local government departments related to electric power, forests, agriculture,
irrigation and fisheries, civil societies and NGOs in the region and the ethnic minority
groups in the area.
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The project affected area lies in the three townships of Namtu, Hsipaw and Nahmsan. The
immediately affected parties are the 5 village tracts in Namtu, two in Nahmsan and one in
Hsipaw. Out of these, the Chaung Hsar village tract in Namtu and the Moe Tay village tract
in Hsipaw are in the downstream of the dam site and the rest of the villages are in the
upstream section. The Lilu village in the Lilu village tract in Nahmsan will need to be
resettled as the area will be submerged when the reservoir gets filled up. A total of 14,105
people is estimated to be immediately affected by the project development.
9.3.1 Meetings with local administrations
The project owner will continue their chain of communication with the local authorities
about the progress of the project. Additionally, the leaders of the local minority ethnic
groups are also to be consulted; the conflict in the region is of serious impact to the project
development. The government authorities to be interviewed include the officers in general
administration, forest, water resources, agriculture, irrigation, environmental conservation,
electric power and the officers of the other hydropower projects under construction.
9.3.2 Meetings with affected communities and people
The project owner will communicate the EMPs to the neighbouring villagers and the
authorities. The aim is to help each other in case of emergency such as fire accidents or
an environmental incident. The project owner will source the manpower from local
communities for the construction as far as practically possible. The expected direct job
creation is around 3,000 in the peak of the construction time.
9.4 Disclosure
The details of the project and the environmental assessment shall be communicated by
the project owner in their websites. The formulated EMP shall be communicated to the
nearby villagers. This scoping report and the Terms of reference is published in the
websites of the project owner and the third-party consultant and is also available in the
social media platforms of the EIA consultant. The pictures of the survey were also shared
in the Facebook page of the EIA consultant company.
9.4.1 Preparation and dissemination of booklet (Myanmar language)
The presentation will be done in Myanmar language for the affected parties as many
people in Myanmar cannot follow English
9.4.2 Local Media
The information about the public consultation shall be made published in the local media
for better awareness.
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10.0 Development Plans
The project owner extends their corporate social responsibility initiatives to help the
development of living standards of the local village residents.
11.0 Visual and Graphic Presentation
The EIA/SIA study report will presented with necessary and appropriate sets of graphs,
charts, pictures, maps, layouts, data sets, tables.
The data about the samples taken for testing and the results and the assessment will be
presented in the report.
The data records of the survey that will be done with the affected surrounding villagers will
be presented in the report.
The sources of the secondary data such as the websites, referred books, journals, reports
and will be presented in the EIA/SIA report.
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12.0 Implementation Program
12.1 Time schedule
The total time estimated for the consultant team for EIA/SIA study is as below. The total
time estimated is 55 man days spread across 9 months of which 20 man days are
already spent during the scoping phase.




Literature review-30 man days spread across 2 to 3 months’ time of which 10 man
days is complete during the scoping phase of the EIA/SIA study.
Field surveys-35 man days made in five visits of which three visit of 10 man days is
already made for formulating the scope of the EIA/SIA study
Reporting time-20 man days spread across a period of 3 weeks’ time of which two
man days is already spent for scoping report and terms of Reference (ToR).

12.2 Team qualifications and experience
The team qualifications required for the EIA study for the project will comprise of
 EIA and climate change expert with at least 5 years’ experience in managing
environmental projects in South Asia.
 Expert on the international standards OHSAS and ISO 14001 with auditing
experience of at least 5 years
 Expert on Hydropower projects with 5 years’ experience
 Expert on construction with at least 3 years’ experience
 Expert on Biodiversity and fisheries with at least 3 years’ experience
 Expert on water recycling and treatment with at least 3 years’ experience
 Expert on meteorology, and weather with at least 3 years’ experience
 Local expert conversant in the native language and customs
 Expert on public health with 5 years’ experience.
 Expert on Forestry with 5 years’ experience
12.3 Involvement by specialists
The team making the field surveys and site visits should comprise at a minimum the EIA
& climate change specialist, biodiversity expert and the local expert conversant in the
native language.
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