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Executive Summary

Myanmar has been suffering frequent electrical shortages and lengthy blackouts for many
years due to insufficient electrical power supply. Consequently development of country’s
economic sector, living standards of citizens and other sectors, which totally rely on power
supply, has been hardly hampered.

In order to overcome the current power deficiency crisis, Ministry of Electric Power has
been planning to accelerate the development of power generation, transmission and
distribution facilities including exploring additional hydropower sources, construction of
new power grid and substation, upgrading existing systems, seeking sustainable and
renewable energy development and other available means of energy sources in
consultation with oversea finical institutions and development partners.

As a result, this 500 kV power transmission line (TL) and substation (SS) project was
operated as an essential infrastructure with intention of boosting the capacity of country’s
power grid facility, which will play vital role to meet the substantial needs of electrical
power supply in Myanmar.

Brief Project Description

The study area of Proposed 500 kV TL alignment will originate in Hpayargyi Substation
located in Bago Region and terminate in Hlaingthayar Substation in Yangon Region.

The TL route will span one township in Bago Region and three townships in Yangon. The
95 km transmission line composing of 219 towers in various types will have average span
length of 450 m (0.27 mile). The Major sections of TL route will pass through the plantation
area, degraded forestland mixed with undergrowth and active agriculture lands within
four townships.

The project includes construction of four new substations in different locations for power

receiving and transmission purpose. The proposed locations for the substations are
situated in Meikhtilar, Taungoo, Hpayargyi (Bago) and Hlaingthayar area.

Environmental condition in project area

The substations and 500 kV transmission line area is mainly agricultural area with patches
of rain forest. The Bago and Hlaing River is the main habitat for aquatic life in the area.



The landscape and physical environment were found to be seriously disturbed. The
land form of the area was a combination of flat land and hill range. The scrub forest is
found in the area with some re-growth trees, which represent the semi-evergreen forest.

Low biodiversity value was observed in the project area because the area has been
seriously disturbed and the habitats have been degraded. Some threatened wildlife
species like Asian Flephant and Burmese Eyed Turtle are expected to occur in the areas,
but not in frequent manner.

There is Moeyungyi Wetland Wildlife Sanctuary which is 10.7 km far from Hpayargyi
Substation. Shinpin Kyetthauk Wildlife Sanctuary has not officially been listed in the
Protect Area of Myanmar yet. It is also located 3.2 km to the south-west of Taungoo
Substation at the bottom of Bago Yoma (Mountain range) in Bago Region. Another
protect area is Hlawga Wildlife Park situated in Yangon Region about 7.5 km to the east
of nearest proposed transmission line. It is a designated wildlife park in the list of
protected area.

Owing to the nature of work activities and distance, it is unlikely to have effect on the
protected area.

Yangon and Bago Regions have a tropical Monsoon climate. Those Regions feature a
lengthy rainy season from May through October where a substantial amount of rainfall is
received and a dry season from November through April, where little rainfall is seen.
According to the meteorological data from Meteorology and Hydrology Department,
Yangon the mean temperature around Bago Region is 26.87 °C and the average rainfall is

3260.12 mm (128 inches). The mean temperature around Yangon Region is 27.4 °C and
the average rainfall is 2787 mm (109 inches).

Meikhtilar Township, is situated in the Dry Zone of Central Myanmar and hence it
experiences a tropical dry climate. April was the hottest month with average mean
temperature of 31.11 °C and December was the coldest month with average mean
temperature of 21.42°C. During the same period, the average annual rainfall of Meikhtilar
Township was 808.74 mm (32 inches).

The rocks encountered in the Meikhtilar and Taungoo areas are mainly composed of
Tertiary mollassic sediments of upper Pegu Group and Irrawaddy Formation, during
Miocene to Pliocene in age.

Upper Pegu Group is composed of bluish gray shale, yellowish and brownish sandstone
and sandy limestone, whereas the Irrawaddy Formation is characterized with subordinate
amount of clays and abundant fossil woods. Irrawaddy Formation overlies the upper
Pegu Group with an unconformity

Social Condition in project area

The proposed transmission line will transverse through Bago district located in Bago



Region and Northern Yangon District in Yangon Region and covers four townships
namely Bago, Hlegu, Hmawbi and Htantapin.

One substation associated transmission line with is separately located in Meikhtilar area
of Mandalay Region, Upper Myanmar which has different climate and geographical
characteristics in comparison with the regions of Bago and Yangon. Bago Region
embraces two substations, Hpayargyi and Taungoo and the rest is located in Yangon
Region.

Ethnicity in the project area includes Bamar, Kayin, Mon and Chin. Majority of people are
Bamar 86.4% followed by Karen 11.6% and Buddhists 89.1% followed by Christian 10.5%.

Agriculture is main business and it is understood that the majority of household within
the project area obtain their income mainly from agricultural industry

Result of Survey and Anticipated Impact

The IEE was conducted in examining available data, hearing from stakeholders and
carrying out site reconnaissance. According to the result of the IEE the area is
environmentally not in the priority area as it is free from the approved conservation areas
by Myanmar Government, International Organizations, and other technical groups. Also
there observed no endangered or rare species listed in IUCN Red List or other lists of
locally threatened species both for flora and fauna. The area has been in common with
paddy fields, commercial plantations, secondary forests, scrub land and human habitation
areas.

Consequently, in term of ecological concerns it was concluded that no significant negative
impact was predicted and the predicted minor impacts could be avoided or minimized in
applying countermeasures. The majority of negative impacts include temporary and site
specific pollution due to construction activities in the construction phase.

The ROW and Substations will affect land within the village boundaries of 24 villages.
Within these 24 villages, 145 households will be directly affected by construction of the
transmission line and 54 households will be affected by construction of the substations.
Table A and Table B represents the number of household affected by transmission line
and substation construction .

Table A No of affected household in project area by Transmission Line.

No. | Township Name of Village Affected Households

1 | Bago Hlaw Kar 9
Sit Pin Seik 9
Baw Net Kye 4

2 | Hlegu Kyar Inn Ah Shae 11




Nante 12
Sar BuTaung 3
Gwe Tauk Eain 8
Min Kone 6
3 | Hmawbi Min Yower 4
War Pa Taw 4
Bant Bawe Kone 6
Inn Gyin Kone 8
Hle Ngote Chaung 8
Hla Pa Dar 4
Let Pan Tan Su 9
Ye Paw The 11
Moe Kyo Pyit 5
4 | Htantabin Htantabin 11
Deik Kone 4
War TaYar 3
Pauk Tan 4
Ka Lain
Total 145
Table B No of affected household in project area by substation
No. | Substation Name of Village Affected Households
1 |Meikhtilar KanKoung 4
2 |Taungoo Kutthit 26
3 |Hpayargyi Baw Net Kye 13
4 |Hlaingthayar | Pauk Tan 11
Total 54

The area in which transmission line and substations location are carefully selected with
the principle of avoiding relocation as possible as it can be. Serious attentions have
been paid in considering the alternatives options of transmission line. As a result, there is
no household fall within the transmission line corridor as per current proposed
transmission line design. However, it is unavoidable in the case of Taungoo Substation as
two households are located in the proposed site.

In addition, it is impossible to avoid the use of tower base and substation in private land
mainly agricultural class. 26.0 hectare (64.2 acre) of land for tower base construction and
126.5 hectares (312.6 acre) of land for substation shall be acquired permanently.

Though there is no relocation is expected from the construction of transmission line, two
households at the Taungoo substation need to be relocated during the construction of
Taungoo substation



1. Project Description

1.1 Background

Myanmar has been suffering frequent electrical shortages and lengthy blackouts for many
years due to insufficient electrical power supply. Consequently development of country’s
economic sector, living standards of citizens and other sectors which totally rely on power
supply has been hardly hampered.

Since newly elected government has introduced a democracy reform in both political and
economic processes, the demand of power supply has been dramatically increasing more
and more by booming industrial sectors and increasing population. Power shortage still
remains a critical challenge and government has been trying to tackle it in various ways.
Due to reliability on a few sources of electrical power generations and having obsolete
power generation capacity, transmission and distribution system with low operating
capacity, the electrical power demand has become a pressing issue.

It is obvious that securing sufficient electrical supply is an essential tool to boost the
country’s economic growth, to alleviate the poverty, to bring a better social security
system including education, health and welfare and to stabilize and promote the living
standard of citizens across the country.

In order to overcome the current power deficiency crisis, Ministry of Electric Power has
been planning to accelerate the development of power generation, transmission and
distribution facilities including exploring additional hydropower sources, construction of
new power grid and substation, upgrading existing systems, seeking sustainable and
renewable energy development and other available means of energy sources in
consultation with oversea finical institutions and development partners.

As a result, this 500 kV power transmission line and substation project was opted as an
essential infrastructure with intention of boosting the capacity of country’s power grid
facility which will play vital role to meet the substantial needs of electrical power supply
in Myanmar.

1.2 Project Details

In order to boost the energy supply, Ministry of Electric Power (hereinafter referred to as
MOEP) has planned to bring the 500 KV transmission line with associated substation
system into energy sector which is subject to has been the first highest voltage power grid
ever since .

The transmission line will run from Meikhtilar to Hlaingthayar (Yangon Area) where
portion between Meikhtilar and Taungoo will be financially assisted by Serbia. The

1 | Initial Environmental Examination for 500kV Power Line and Substations



section of Taungoo- Hpayargyi is to be financed by Korea finical organization. The rest of
Hpayargyi (Bago Region) - Hlaingthayar (Yangon Region) portion with distance of 95 km
(59.0 mile) is to be constructed with the financial assistance of JICA. In addition, all four
substations associated with proposed project transmission lines shall also be financially
provided by JICA.

1.2.1 Location of Transmission Line and Design
The study area of Proposed 500 kV TL alignment will originate in Hpayargyi Substation
located in Bago Region and terminate in Hlaingthayar Substation in Yangon Area.

The TL route will span one township in Bago Region and three townships in Yangon. The
95 km transmission line composing of 219 towers in various types will have average span
length of 450 m (0.27 mile).

Originally the route will run roughly in parallel with Yangon -Mandalay Expressway
keeping minimum distance of 700 m (0.43 mile) apart from it till it reaches to Tower
Number 63. The TL route will cross the existing YGN-MDY Express highway three times,
once at the outgoing portion of Hpayargyi Substation , next at Tower Number 63 and
finally at Tower Number 79. The line will also cross over the Hlaing River at Tower
Number 190 and then enter the Hlaingthayar Substation in Htantabin Township.

The Major sections of TL route will pass through the plantation area, degraded forest land
mixed with undergrowth and active agriculture lands within four townships. Figure 1.1
and Table 1.1 describes the areas where transmission line passes through and adherent
designs in preliminary stage respectively.
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Source: REM
Figure 1.1 Transmission Line Route
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Table 1.1 Transmission Line Design

Line Design Features

500kV Transmission Line between Hpayargyi
Hlaingthayar

Line Length

95km(59.0 miles)

Type

Galvanized steel towers with concrete foundations

Number of Towers

219

Average Span Between

450 meters(0.27 miles)

Tower Height 65m(213.3 feet) - 110m (360.89 feet) (average 70m)
Tower Land Area 625m2 - 1,600m2
Right of Way (ROW) 50 meters(164 feet) (25m either side of line)

Source: JICA Study Team

Source: JICA Study Team, MEPE

Figure 1.2 Crossing Point of Yangon - Mandalay Express Way
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Source: JICA Study Team
Figure 1.3 Paddy Field near Proposed TL

Source: Resource Environment Myanmar (REM)
Figure 1.4 Existing river crossing section
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Source: REM
Figure 1.5 Typical Commercial Plantation near TL route

1.2.2 Location of Substation and Design

The project includes construction of four new substations in different locations for power
receiving and transmission purpose.

An overview of location, size and design of each substation are described in the respective
tables and figures.

Meikhtilar Substation

Table 1.2 Meikhtilar Substation Design

Location Meikhtilar Township, Mandalay Division
Distance  from major town | 10,5 km to the North West of Meikhtilar
Coordinate Lat - 20.931528°, Long - 95.810693°
Total Area( Ha) 26.1 ha (64.7 acre)
Main Component 2 banks of 500/230kV Transformer 500MVA
2 banks of 500kV Reactor 100MVA
4 circuits of 500kV transmission line bay
5 circuits of 230kV transmission line bay
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Source: MEPE
Figure 1.6 Cadastral Map of Meikhtilar Substation

—

Source: MEPE data on Google earth
Figure 1.7 Location Map of Meikhtilar Substation
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Source: JICA Study team

Figure 1.8 Representative photo of Meikhtilar Substation

Taungoo Substation

Table 1.3 Taungoo Substation Design

Location

Taungoo Township, Bago Region

Distance from major town

11 km to the North of Taungoo

Coordinate

Lat - 18.964905° Long - 96.369887°

Total Area( Ha)

40.5ha (100.0 acre)

Main Component

1 bank of 500/230kV Transformer 500MVA
4 banks of 500kV Reactor 100MVA

4 circuits of 500kV transmission line bay

6 circuits of 230kV transmission line bay
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Source: MEPE data on 1:50000 scale UTM Map of Myanmar (2004)
Figure 1.9 Location Map of Taungoo Substation

Hpavargyi Substation

Table 1.4 Hpayargyi Substation Design

Taungoo Township, Bago Region

16.5km to the NWW of Bago ,6.5 km to the west of
Hpayargyi

Lat -17.475351°, Long - 96.453573°

24.1ha (59.5acre)

2 banks of 500/230kV Transformer 500MVA
2 banks of 500kV Reactor 100MVA
6 circuits of 500kV transmission line bay

6 circuits of 230kV transmission line bay
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Source: MEPE on 1:250000 UTM Map of Myanmar (2004)
Figure 1.10 Location Map of Hpayargyi Substation

Figure 1.11 Proposed Site of Hpayargyi Substation

Source: JICA Study Team
Figure 1.11 Proposed Site of Hpayargyi Substation
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Hlaingthavar Substation

Table 1.5 Hlaingthayar Substation Design

Location Hlaingthayar Township, Yangon Region
Distance from major town 1 Km from Shwelinban Industrial

Complex( Hlaingthayar Township)
Coordinate Lat - 16.935874° Long - 96.054929°
Total Area( Ha) 33.6ha (83.0acre)
Main Component 2 banks of 500/230kV Transformer 500MVA

2 banks of 500kV Reactor 100MVA
4circuits of 500kV transmission line bay

6 circuits of 230kV transmission line bay

\

Source: MEPE on 1:50000 UTM Map of Myanmar (2004)
Figure 1.12 Location Map of Hlaingthayar Substation

Source: JICA Study Team
Figure 1.13 Proposed Site of Hlaingthayar Substation
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1.2.3 Tower Design

A total of 219 towers will be used in this project. Different designs and size of towers
including suspension tower, river crossing suspension tower, and tension tower shall be
other components. Table 1.6 details the type and quantity of towers designed for the
transmission line project.

Table 1.6 Description of Towers in proposed 500 kV Transmission Line

Type Size Design Quantity
Suspension Tower 25mX25m Horizontal Angle: 0-5 degrees 126
River Crossing -

Suspension Tower 30mX30m 2
Tension Tower 30mX30m Horizontal Angle: 0-15 degrees 54
Tension Tower 40mX40m Horizontal Angle: More than 15 degrees 33
Deed End Tower 40mX40m B 4
Total 219

Source: JICA Study Team

1.24 Right of Way

Right of Way (ROW) of proposed transmission line shall be 50 m width (25 m from center
of TL route). Tall trees and vegetation growing or planting within ROW area shall be
trimmed or chopped down to obtain the safe clearance of 5m from the lowest conductor.
Tree cutting will mainly occur within 100m of center area in 450m average TL tower
distance in between where maximum conductor sagging and minimum ground -
conductor clearance exist.

As per ROW clearance design (Figure 1.14), the maximum height of tree from the 17.5 m
of center line shall be not kept more than 3 m. Allowable height of tree between 17.5 m
and 25 m from center line is 5m.

The trees and vegetation growing within 17.5m from the tower base along the line are
expected to be unnecessary to cut down due to enough conductor height as long as 5 m
safe clearance from lowest conductor is maintained. Figure 1.14 presents the ROW
clearance design and maximum allowable height of tree.

Detailed design is required such as tower and conductor height between (tower zone and

center zone) to calculate the allowable tree height in order to avoid unnecessary tree
clearance.
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Figure 1.14 Design of ROW Clearance
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2. Purpose of the Initial Environmental Examination

The purpose of this study is

To inquiry the existing baseline data that describe all relevant physical,
biological, social, cultural and economic characteristics of the potential project
affected area through second source reviews and field investigation

To evaluate the significance of potential adverse and beneficial impacts which
could affect to the proposed project area by project activities of transmission line and
substations construction and operation of the project

To understand the past and current history of lands to be acquired and identify

the loss of assets by projects activities

To adopt effective mitigation measures that could avoid or mitigate the potential
impacts to a level deemed as acceptable

To define the appropriate environmental and social management and monitoring
mechanism to be implemented throughout the life of project cycle
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3. Present condition in the project area

3.1Natural Environment

3.1.1 Topography

The proposed 500 kV transmission line passes through the Bago Yoma (mountain range)
and flat land topography. Within the area, there are hills which slope with a gentle
inclination to the east in some places has scarp slopes. Flood plains are mostly situated at
the east of Bago city and in there are hill terrains.

The main stream within the study area is the Bago River. The stream has four main
tributaries. They are Thebyu, Mazin, Ploabe, and Tagubyin. The direction of the Bago river
is nearly north-south and other tributaries are flowing generally NNW-SSE. The Bago
River and its tributaries altogether appear to form a dendritic pattern. The dendritic
pattern indicates the homogeneity of the soils.

The general transmission line trend is from northeast to southwest and south with
distance of approximately 95 km. The power transmission line passes through the rolling
mountain hill which is the southern continuation of Bago Yoma (Mountain Range) in the
Bago Region. The administrative divisions and townships of the transmission line
crossing are provided in Table 3.1.

Table 3.1 Administrative Divisions of the 500 kV Transmission Line Crossing

Township Division/Region Length (km)
Bago Bago 28.78
Hlegu Yangon 31.65
Hmawbi Yangon 28.64
Htantabin Yangon 11.39
TOTAL 94.46
Source: REM

In Yangon Region, mostly Hlegu and Hmawbi Region the transmission line transverses
the flat land area. The power transmission line crosses the Hlaing River between Hmawbi
and Htantabin Region. A large delta swamp plain occurs in the east side of Hlaing River
and west bank of Hlaing River to proposed Hlaingthayar substation. The proposed
transmission line route is located in topographic map as shown Figure 3.1.
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@ Meiktilar Substation

@ Taungoo Substation

Hpayargyi Substation

Hlaingtharyar Substation

Source: REM
Figure 3.1 Location of 500 kV TL and four substations

(pink line in the middleis YGN- MDY Express Way)
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Climate

Yangon and Bago Regions have a tropical Monsoon climate under the Képpen climate
classification system. Those Regions feature a lengthy rainy season from May through
October where a substantial amount of rainfall is received and a dry season from
November through April, where little rainfall is seen. It is primarily due to the heavy
precipitation received during the rainy season that Yangon falls under the tropical
monsoon climate category. During the course of the year, average temperatures show
little variance, with average highs ranging from 29 to 36 °C (84 to 97 °F) and average lows
ranging from 18 to 25 °C (64 to 77 °F). Monthly rainfall and mean, maximum, minimum
temperature in Bago Township and Yangon city are shown in Table 3.2 and Table 3.3
respectively.

Table 3.2 Normal Monthly Rainfall and Mean, Maximum, Minimum Temperature of Bago Township ( 1974 to 2009)

Average

Temp/ Rainfall Jan | Feb |Mar | Apr | May |Jun | Jul | Aug | Sep | Oct |Nov |Dec / Total

Mean Maximum
Temperature ( °C ) 315 33.7| 364| 375 348 | 305 299 294 30.8 321 321| 30.7 32.45

Mean
Temperature (°C ) 23.7| 25.3| 284 305 29.5 27 26.4 267 272 276 | 26.5| 23.7 26.875

Mean Minimum
Temperature( °C ) 16 169| 205| 235 243 | 235 23.6 23.5 23.7 231 209 16.7 21.35

Rainfall (mm) 5.08 | 7.11| 7.67| 38.86| 319.53| 631.7| 738.08| 756.7| 497.84| 195.58| 52.57| 9.4 | 3260.12

Source: Meteorology and Hydrology Department, Yangon.

Table 3.3 Monthly Average Maximum, Minimum, Mean Temperatures and Rainfall of Kaba Aye Station in Yangon City (1981-
2010)

Temp/Rainfall | Jan |Feb |[Mar | Apr [May |Jun | Jul |Aug | Sep | Oct | Nov | Dec A/‘;e:; gle
Max Temp(°C) 33.2 (352 [36.8 | 375 |34.1 |30.8 |30.3 30 31 322 | 331 325 33.1
Min Temp(°C) 16.7 | 183 |21.1 | 238 | 243 | 236 |232 |233 | 23.2 231 | 21.3 17.7 21.6
MeanTemp(°C) 25 26.8 29 30.7 [ 292 | 272 |268 |267 | 27.1 27.7 | 27.2 25.1 274
Rainfall (mm) 1 | 4 |12 |38 [325 |566 |608 |571 | 393 | 201 | 61 | 7 | 2787

Source: Meteorology and Hydrology Department, Kabaaye Station, Yangon

According to the meteorological data from Meteorology and Hydrology Department,
Yangon the mean temperature around Bago Region is 26.87 °C and the average rainfall is
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3260.12 mm (Table 3.2). The mean temperature around Yangon Region is 27.4 °C and the
average rainfall is 2787 mm (Table 3.3).

Meikhtilar Substation

The proposed Meikhtilar substation is located 10.5 km northeast of Meikhtilar City and
lies beside the new Yangon Mandalay Highway Road. It lies in the Central Basin of
Myanmar, its relief is not flat. Generally, the relief of the area is 255 meter above mean sea
level. The area is the continuation of the spurs of northern Bago Yoma and has north-
south alignment. The area is characterized by undulating land surface is the result of
gullies erosion and isolated low hills.

Climate

The proposed substation is located in the Meikhtilar Township, is situated in the Dry Zone
of Central Myanmar and hence it experiences a tropical dry climate. Climate controls type
of soils, agriculture and variety of cultivated crops which are indirectly related to market
economy.

Average temperature of the coldest month, December is 21.39 °C and annual rainfall is
less than 2.54 mm. Meikhtilar Township has a tropical steppe type of climate (BSh)
according to Koppen's classification. The location of Meikhtilar Substation is shown in
Figure 3.2.

—

Source: MEPE data on Google Earth
Figure 3.2 Location of Meikhtilar Substation
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During the 40 year- period from 1970 to 2009, monthly mean average maximum, mean
and minimum temperatures were 34.08 °C, 27.02°C and 19.96°C respectively. April was
the hottest month with average mean temperature of 31.11 °C and December was the
coldest month with average mean temperature of 21.42°C. During the same period, the
average annual rainfall of Meikhtilar Township was 808.74 mm. During this 40 year-
period, the noted maximum rainfall was in 1973 with total rainfall of 1172.72 mm.

The least rainfall was 390.14 mm in 1979. Meikhtilar Township has three seasons namely
summer (from March to Middle of May), Rainy (from Mid-May to October) and winter
(from November to February).

Meikhtilar Township has a good drainage. The distinctive natural drainage patterns are
Mondaing Stream, Chaunggauk Stream and their tributaries. Other artificial drainage
patterns are Meikhtilar Lake, Mondaing Dam and some smaller ponds and weirs. The
drainage pattern of the township is dendritic.

Taungoo Substation

The proposed Taungoo substation is located 13.7 km west of Taungoo City and lies 3 km
west of the new Yangon Mandalay Highway Road. It also lies in the Central Basin of
Myanmar, its relief is generally flat. The average elevation of the area is about 75 meter
above mean sea level. The area is characterized by undulating land surface is the result of
gullies erosion. The western part of the area is slightly lower than the eastern part. The
location of Taungoo substation is presented in Figure 3.3.

—

Source: MEPE data on Google Earth
Figure 3.3 Location of Taungoo Substation
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Climate

Geographically, the proposed Taungoo substation is situated in Taungoo Township. As
the Latitudinal limit of Taungoo Township is between 18° 56' N and 19° 10' N, it falls
within the Humid Tropical zone having the Tropical Savanna climate (Koppen’s climate
classification). It has relatively hot summer and moderate cool seasons, as well as it has
well-marked wet and dry seasons. The main source of precipitation is from southwest
monsoon wind. The raining season (i.e., wet, humid season) normally starts from middle
of May, sometime it starts earlier from the month of April, until end of October. Dry
season can be divided into two: Hot Dry season (i.e., from middle of March to middle of
May) and Cool Dry season (i.e., from November to February) respectively.

The annual average temperature is 26.37 ‘C (79.5°F), its hottest month’s average
temperature is 31.42°C (88.6°F) in April and the coolest month’s average temperature
occurred in December with 20.85°C (69.5°F).

From 1950 to 2005, the total average annual perception is 1,574.2 mm (61.98 inches). The
highest rainfall of Taungoo Township was 2,573 mm (101.3 inches) recorded in 1999 and
the lowest rainfall of township was 1,363 mm (53.66 inches) recorded in 1998. During 1950
to 2005 amount of annual rainfall varied through time. Five Year Running Mean shows
fluctuation of rainfall. Its standard deviation was 254 mm (10 inches) and 95.45 % of
studied years from 1950 to 2005 (55 years) in other word 52 years have rainfall ranged
from 1,456 mm (57.32 inches) to 2,474 mm (97.40 inches).

Precipitation distributes unevenly through the year. Most of precipitation falls during
May and October. It means that 96.7 % of total rainfall occurs in 6 months from May to
October. June, July and August receive highest rainfall and December, January, February
and March have little or no rain. But during last 15 years (1990-2005) rainfall distributes
more in pre-monsoon period (April and May) it can be assumed that rainfall pattern has
changed. It depends on the monsoon wind and cyclones forming in the bay of Bengal.
Since cultivation has depended on the precipitation, changes in the rainfall pattern should
be taken into consideration in the pursuit of agriculture such as kinds of crop, methods of
agriculture practices.

Hpayargyi Substation

The proposed Hpayargyi substation is located 7.3 km west of Hpayargyi village and
lies 0.25 km east of new Yangon-Naypyidaw Highway Road. Physiography of the
substation area is low and flat in the west and with a general elevation of about 20 meters
above sea level and rolling hill occupied by the eastern part of the area.

The climate condition of the substation area and surrounding especially Bago City is
receiving high temperature throughout the year (Over 23.89°C) is attributable to its
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latitudinal location. Annual rainfall also is abundant owing to its proximity to the sea.
Annual average temperature is 80°F. April is the hottest month with 26° C and January is
the coolest month with 23.89°C. As it is only 92.65 km away from the sea. The total annual
rainfall is about 3302 mm and highly (over 88 percent of total annual) concentrated during
the period from May to October, the rainy season. Figure 3.4 illustrates the location of
Hpayargyi substation.

Source: MEPE data on Google Earth
Figure 3.4 Location of Hpayargyi Substation

Climate

Hpayargyi substation is located in Bago Region. Bago has a tropical monsoon climate
under the Koppen climate classification system. The city features a lengthy rainy season
from April through November where a substantial amount of rainfall is received and a
relatively short, dry season from December through March, where little rainfall is seen.

It's primarily due to the heavy precipitation received during the rainy season that Yangon
falls under the tropical monsoon climate category. During the course of the year, average
temperatures show little variance, with average highs ranging from 29 to 36 °C (84 to
97 °F) and average lows ranging from 18 to 25 °C (64 to 77 °F). The hottest time of year in
Yangon is in April when it is 30.65°C (87.2°F) on average, but could get up to 37°C (98.6°F)
maximum. On the other hand, the coldest time of year is in January when it is 25.05°C
(77.1°F) on average, but could get down to 17.9°C (77.1°F) minimum.

According to the meteorological data by Department of Meteorology and Hydrology, the
mean annual temperature is 27.4°C (81.32°F). The mean monthly temperature is highest
in April with 30.4°C (86.72°F) and lowest in January with 25.0°C (77°F). Except December
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and January, the monthly temperatures are above 25.0°C (77°F). The annual range of
temperature is fairly small with 5.7°C (42.26°F). There is very little or no difference in
climatic conditions within the study area.

The southwest monsoon wind is the main source of rain and the study area receives rain
during the period from May to October. The mean annual amount of rainfall is 2787 mm
(109.72 inches). The rain sharply decreases from November onwards and it is almost nil
from December to March. According to Koppen's Climatic classification, the type of
climate is Tropical Monsoon (Am), characterized by alternate wet and dry seasons.

Hlaingthayar Substation

Proposed substation is located 1.7 km west of Shwepyithar Industrial zone and lies 1 km
west of the Hlaing River. Physiography of the substation area is low and flat with a
general elevation of about 5 meters above sea level. The area along the western bank of
Hlaing River is relatively lower and liable to inundation in the rainy season. Tidal action
affects areas near sea level that are more or less plains. Thus, tidal channels collectively
form a special drainage pattern known as tidal flat.

The main streams of the Township are the Hlaing and Panhlaing rivers. The Hlaing River
serves as the eastern boundary for about 13.72km (8.53mile). The river is the southern
continuation of the Myitmakha River and it flows south as the Yangon River into the Gulf
of Mottama. Kasin, Shwelinpan, Sulatan, Tharyargon and Nyaungchaung creeks flow
from the west into the Hlaing River. In response to seasonal rain, the depth and velocity
change markedly between the wet and dry seasons in the river. Figure 3.5 represents the
location of Hlaingthayar Substation.
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Source: MEPE Data on Google earth
Figure 3.5 Location of Hlaingthayar Substation

Climate

Hlaingthayar substation is located in Yangon Region. Yangon has a tropical monsoon
climate under the Képpen climate classification system. The city features a lengthy rainy
season from April through November where a substantial amount of rainfall is received
and a relatively short, dry season from December through March, where little rainfall is
seen. It's primarily due to the heavy precipitation received during the rainy season that
Yangon falls under the tropical monsoon climate category. During the course of the year,
average temperatures show little variance, with average highs ranging from 29 to 36 °C
(84 to 97 °F) and average lows ranging from 18 to 25 °C (64 to 77 °F). The hottest time of
year in Yangon is in April when it is 30.65°C (87.2°F) on average, but could get up to 37°C
(98.6°F) maximum. On the other hand, the coldest time of year in Yangon is in January
when it is 25.05°C (77.1°F) on average, but could get down to 17.9°C (77.1°F) minimum.

According to the meteorological data from Kaba Aye station, the mean annual
temperature is 27.4°C (81.32°F). The mean monthly temperature is highest in April with
30.4°C (86.72°F) and lowest in January with 25.0°C (77°F). Except December and
January, the monthly temperatures are above 25.0°C (77°F). The annual range of
temperature is fairly small with 5.7°C (42.26°F). There is very little or no difference in
climatic conditions within the study area.

The southwest monsoon wind is the main source of rain and the study area receives rain
during the period from May to October. The mean annual amount of rainfall is 2787 mm
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(109.72 inches). The rain sharply decreases from November onwards and it is almost nil
from December to March. According to Koppen's Climatic classification, the type of
climate is Tropical Monsoon (Am), characterized by alternate wet and dry seasons.

Geologic Setting of Substations and 500 kV Transmission Line

Myanmar can be subdivided into three main north-south trending linear geotectonic
provinces, namely (from east to west) the Shan Plateau, the Central Cenozoic Belt
(Myanmar Central Basin) and the Western Ranges (Indo - Burma Ranges).

The central Cenozoic Belt is relatively low lying province situated in Central Myanmar.
The Myanmar Central Basin is NS elongated and composed of en-echelon several sub-
basins, such as Ayeyarwaddy, Pyay, Salin (Minbu), Shwebo and Hukaung basins from
south to north respectively. The strata within the basin are dominantly thick westward
and the western part of the basin is bounded by the Indo-Burma ranges.

The Myanmar Central Basin is interpreted to be a fore arc basin for northeastward
seduction (to the west) of the Bengal oceanic crust beneath Myanmar (Win Swe, 1981a).
No subduction related volcanism, however, has been documented in central Myanmar,
except for the Mount Popa volcano, located in the central part of the Basin. The East of the
Basin is bounded by the Shan plateau is a topographic high, with an average elevation
of about 1000 m and mostly composed of Paleozoic and continental Mesozoic
sedimentary rocks. The rocks encountered in the Meikhtilar and Taungoo areas are
mainly composed of Tertiary mollassic sediments of upper Pegu Group and Irrawaddy
Formation, during Miocene to Pliocene in age.

Upper Pegu Group is composed of bluish gray shale, yellowish and brownish sandstone
and sandy limestone, whereas the Irrawaddy Formation is characterized with subordinate
amount of clays and abundant fossil woods. Irrawaddy Formation overlies the upper
Pegu Group with an unconformity. The regional geology of Meikhtilar and Taungoo
substation areas and their environments are shown in Figure 3.6 and Figure 3.7
respectively. The figures are reproduced from the Geological Map of the Union of
Myanmar (1977).
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Source: REM on 1:1000000 Scales Geological Map of Myanmar, 1997
Figure 3.6 Geological Condition of Meikhtilar Substation
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Source: REM on 1:1000000 Scales Geological Map of Myanmar, 1997
Figure 3.7 Geological Condition of Taungoo Substation
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Maps representing the geological conditions of Hpayargyi and Hlaingthayar Substations
are described in Figure 3.8 and Figure 3.9 respectively.

96°12'

Hpayargyi Substation

Fault

Legend

Tm-Tp Irrawaddy Formation
Tm Pegu Group

Source: REM on 1:1000000 Scale Geological Map of Myanmar, 1997
Figure 3.8 Geological Condition of Hpayargyi Substation
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Tm-Tp Irrawaddy Formation
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Source: REM on 1:1000000 Scale Geological Map of Myanmar, 1997
Figure 3.9 Geological Condition of Hlaingthayar Substation
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3.2Pollution Control
3.2.1 Air Quality

The air quality of the area was not measured during the study and there are no secondary
data available for the area. There are no major sources of air pollution in the area. Some
minor air pollution sources are mostly mobile sources car, motorbike in village tracks,
highway road and emissions from boat and ships in the Bago River and the Hlaing River.

3.2.2 Water Quality

Existing groundwater quality was not measured during the study and there are no
secondary data available for the area. The main water bodies along the transmission line
between Hpayargyi and Hlaingthayar Substation are Bago River and Hlaing River.
Transportation purpose is the main activity of both rivers. The main source of water
pollution in the rivers are discharges of municipal sewage and surface runoff from cities
and surrounding agricultural area as well as ships and boats operating in the both Rivers.

3.2.3 Terrestrial and Aquatic Environment

The substations and 500 kV transmission line area is mainly agricultural area with patches
of rain forest. The Bago and Hlaing River is the main habitat for aquatic life in the area.
Biodiversity survey of the local terrestrial and aquatic flora and fauna was not carried out
during the study and secondary information specifically for the project area is not
available.

A general description of the terrestrial and aquatic environment of the Taungoo and Bago,
which the project area is part of, is provided here. Three major habitat types were
observed namely (1) mixed vegetation with scattered trees, (2) rice field and rubber
plantation and (3) aquatic habitat. According to the literature survey, there is no
threatened plant and animal species in the proposed substations and along the 500kV
transmission line area and the overall habitat value is assumed to be moderate.
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3.3Social Environment
3.3.1 Social Setting

The proposed transmission line will pass through two regions namely Bago and Yangon.
Yangon City has the largest population in Myanmar with 5.9 million people in 2014 growing
2.2% annually. Yangon City, the highly urbanized city, is located 34 km (21 miles) in lands from
the mouth of Yangon River and a part of Yangon Region. The City municipal areas have about
599.92 km2 which consists of 33 townships. There is huge expansion of new towns in the
vicinity of Yangon. The City is with 14.3% of national population of 51,419,420 and over 50% of
GDP. Geographically, Bago is one of the cities and the capital of Bago Region. It is located 80 km
(about 50 miles) from Yangon and between the forested Bago Mountains (West) and the Sittaung
River (east). Total population in Bago City is about 0.28 millions.

The proposed transmission line will transverse through Bago district located in Bago Region
and Northern Yangon District in Yangon Region and covers four townships which are Bago,
Hlegu, Hmawbi and Htantabin Townships.

One substation associated transmission line with is located in Meikhtilar area of Mandalay
Region, Upper Myanmar which has different climate and geographical characteristics in
comparison with the regions of Bago and Yangon. Bago Region embraces two substations
(Hpayargyi and Taungoo) and the rest is located

in Yangon Region.

3.3.2 Affected Population

The ROW and Substations will affect land within the village boundaries of 24 villages.
Within these 24 villages, 145 households will be directly affected by construction of the
transmission line and 54 households will be affected by construction of the substations. Table
3.4 and Table 3.5 describe the number of affected households identified during the initial
social survey in October 2013 and March 2015.

Table 3.4 Affected Households by the proposed line

No. Township Name of Village Affected Households
1 Bago Hlaw Kar 9
Sit Pin Seik 9
Baw Net Kye 4
2 | Hlegu Kyar Inn Ah Shae 11
Nante 12
Sar Bu Taung
Gwe Tauk Eain
Min Kone 6
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3 | Hmawbi Min Yower

War Pa Taw
No. Township Name of Village Affected Households

Bant Bawe Kone 6
Inn Gyin Kone 8
Hle Ngote Chaung 8
Hla Pa Dar 4
Let Pan Tan Su 9
Ye Paw The 11
Moe Kyo Pyit 5

4 |Htantabin Htain na 11
Deik Kone
War Ta Yar
Pauk Tan
Ka Lain 1

Total 145

Source: Field Survey, October 2013 and March 2015.

Table 3.5 Affected Households by the proposed substations

No. Substation Name of Village Affected Households
1 |Meikhtilar Kan Koung 4
2 |Taungoo Kutthit 26
3 |Hpayargyi Baw Net Kye 13
4 |Hlaingthayar | Pauk Tan 11
Total 54

Source: Field Survey, October 2013 and March 2015

The average household size for the project affected villages is 4.4 persons per household. War
Pa Taw village, Hmawbi Township and War Ta Yar Village, Htantabin Township of

6.37 and 6.19 persons per household are the highest average household size in all affected
villages.

3.3.3 Ethnicity, Religion and Cultural Heritage

Myanmar identifies eight major national ethnic races (which comprise 135 "prominent"
ethnic groups), which include the Bamar (68%), Shan (9%), Kayin (7%), Rakhine (4%), Mon
(2%), Kayah, and Kachin. However, the government classification system is flawed, because it
groups ethnic groups under ethnic races by geography, rather than by linguistic or genetic
similarity (e.g. the Kokang are under the Shan ethnic race, although they are ethnic Chinese).
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Unrecognized ethnic groups include Burmese Indians and Burmese Chinese, who form 2%
and 3% of the population respectively. The remaining 5% of the population belong to small
ethnic groups such as the remnants of the Anglo-Burmese and Anglo-Indian communities, as
well as the Lisu, Rawang, Naga, Padaung, Moken, and many minorities across Shan State.

Ethnicity in the project area include Bamar, Kayin, Mon and Chin. Majority of peopleare
Bamar (86.4%) followed by Karen people (11.6%). Population of Buddhists (89.1%) followed
by Christian (10.5%). Table 3.6 details the ethnicity and religion in project.

Table 3.6 Main Ethnicity and Religion by villages in affected area

Ethnicity (%) Religion (%)
No. | Township Name of Village Bamar Karen Mon Chin Buddhist | Christian
1 | Bago Hlaw Kar 87.9 74 2.5 0 87.9 74
Sit Pin Seik 97.2 0 24 0.3 100 0
Baw Net Kye 95.9 225 1.6 0 98 2
2 | Hlegu Kyar Inn Ah Shae 99.5 0.52 0 99 1
Nante 90 0.07 0 100 0
Sar BuTaung 63.4 36.4 0 0.58 64 36
Gwe Tauk Eain 90 6.4 0 0 90 7
Min Kone 96.2 1.5 0.7 1.3 98
3 | Hmawbi Min Yower 571 428 0 0 57 43
War Pa Taw 98.2 1.7 0 0 98 2
Bant Bawe Kone 99.2 0.55 0.1 0 99 1
Inn Gyin Kone 87.2 9.43 0 0 90 10
Hle Ngote Chaung 88.8 11.33 0 0 88 12
Hla Pa Dar 874 12.6 0 0 88 12
Let Pan Tan Su 84 2.57 0 0.31 97 3
Ye Paw The 54 46 0 0 54 46
Moe Kyo Pyit 61 39 0 0 60 40
4 | Htantapin | Htantabin 93 0 0 93 7
Deik Kone 100 0 0 100
War TaYar 100 0 0 100
Pauk Tan 100 0 0 100
Ka Lain 71 27 1 0 97 0.02

Source: Field Survey, March 2015

3.3.4 Total Village Land Use in Project Area

Project area is comprised with various types of land .The collected data from the 24
villages which include in the project area under consideration shows that Hlegu
township has the largest village land with 58,827 acres followed by Hlegu region with
a total of 11,281 acres. Table 3.7 indicates the various land distribution status of each
village within project area.
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Table 3.7 Land Use

Type of land (Use) (Ha)
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1 Bago Hlaw Kar 1018 | 3 3 1300 | 0 0 0 7 0 0 2331
Sit Pin Seik 19 1 8 1001 0 0 0 5 0 0 1034
Baw Net Gyi 42 15 1724 413 0 0 0 52 0 0 2246
2 | Hlegu KyarInn AhShae | 17 | 3 | 205 | 950 | 0 | 0 | 0 | 50 | 21 | © 1246
Nante 4371 1 41 790 0 0 0 7 42 7 5259
Sar Bu Taung 119 1 20 968 0 0 0 50 120 0 1278
Gwe Tauk Eain 101 2 19 450 0 0 0 93 81 0 746
Mine Kone 600 12 16 50 0 0 0 15 0 0 693
3 | Hmawbi Min Yower 650 | 3 5 719 | 0| 0o |0 |1001]| 0 | O 1478
War Pa Taw 100 22 10 600 0 0 0 60 0 0 792
Bant Bawe Kone 120 2 6 513 0 0 0 30 0 0 671
Inn Gyin Kone 433 1 4 521 0 0 0 41 0 0 1000
Hie Ngote | 95 | g 6 780 | 0| 0 | 0|34 | 0| 0 920
Chaung
Hla Pa Dar 170 2 12 510 0 0 0 10 0 0 704
Let Pan Tan Su 700 2 10 1998 0 0 14 0 2724
Ye Paw The 220 5 3 590 0 0 12 0 830
Moe Kyo Pyit 17 3 4 360 0 0 0 14 0 0 398
4 | Htantapin Htantabin 900 | 0 8 2 olo o] 2]o0/]o0 912
Deik Kone 18 2 0 1185 0 0 0 3 0 0 1208
War Ta Yar 243 2 3 290 0 0 0 5 0 0 543
Pauk Tan 18 4 4 542 0 0 0 2 0 0 570
Ka Lain 28 5 2 268 0 0 0 2 0 0 305
Substations
5 | Meikhtilar Kan Koung 20 0 1 607 0 0 0 0 0 0 628
6 | Taungoo Sabaloo Kwithit 10 0 0 48 0 1 0 0 0 0 59
7 | Hpayargyi Baw Net Kye 42 15 | 1724 413 0 0 0 52 0 0 2246
8 Hlaingtharyar | Pauk Tan 18 6 4 542 0 0 0 0 0 0 570

Source: Field Survey, March 2015
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3.3.5 Average Agriculture Land by Household
Average agriculture land owned by individual household is mentioned in Table 3.8.

Table 3.8 Average Agriculture Land by HH

No. Township Village Farmland (ha) Garden (ha)
Hlaw Kar 1.2 -
1 Bago Sit Pin Seik 3.46 -
Baw Net Kye 1.2 -
Kyar Inn Ah Shae 0.4 -
Nante 3.23 -
2 Hlegu Sar BuTaung 0.4 -
Gwe Tauk Eain 2.83 -
Min Kone 3.64 -
Min Yower 207 -
War Pa Taw 0.4 -
Bant Bawe Kone 2 -
Inn Gyin Kone 0.4 -
3 Hmawbi Hle Ngote Chaung 0.4 -
Hla Pa Dar 0.4 -
Let Pan Tan Su 4 -
Ye Paw The 2 -
Moe Kyo Pyit 5 -
Htantabin 1.2 -
Deik Kone 3 -
4 Htantabin War TaYar 2.63 -
Pauk Tan 2.34
Ka Lain 0.28 0.08

Source: Field survey, March,2015

3.3.6 Vulnerable households

Selection of vulnerability in the project area is considered based on the following factors
1. Single woman headed family

2. Disabled or elderly headed family

3. Poor household who's annual income is below the poverty line as per National
Planning department

The number of household which meets the criterion for requiring to be valuable
household are described in Table 3.9.
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Table 3.9 Vulerable Household in project area

Type of
No. Township Village Project Name | Organization Project
Transmission Line
Hlaw Kar 100 90 40
1 | Bago Sit Pin Seik 10 20 3
Baw Net Kye 70 50 20
Kyar Inn Ah Shae 50 250 60
Nante 318 100 150
2 | Hlegu Sar BuTaung 250 200 10
Gwe Tauk Eain 200 50 20
Min Kone - 350 80
Min Yower 100 50 40
War Pa Taw 50 60 50
Bant Bawe Kone 50 20 10
Inn Gyin Kone - 69 -
3 | Hmawbi Hle Ngote Chaung 150 45 50
Hla Pa Dar 40 60 50
Let Pan Tan Su 300 50 50
Ye Paw The 100 60 40
Moe Kyo Pyit 50 35 6
Htain na pin 70 200 20
Deik Kone 30 15 10
4 | Htantabin War TaYar 60 15 -
Pauk Tan 40 50 15
Ka Lain 20 25 6
Substation
5 | Meikhtilar Kan Koung 46 15 14
6 | Taungoo iﬁ;ﬁ; 15 2 15
7 | Hpayargyi Baw Net Kye 70 50 20
8 | Hlaingtharyar | Pauk Tan 40 50 15

Source: Field Survey, March 2015
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3.3.7 Main Income Source
It is understood that the majority of household within the project area obtain their income

mainly from agricultural industry. Table3.10 indicates the various income sources for the
people living in the project area.

Table 3.10 Main Income Source

. = S
> X < X =
Q a ° g = E \c i S o
(7] 15 ()]
No. Township Village 5 .5 £ - ZD og» s| g g dé ERS § <
— - H=} S . 9] R e RPN
& R - I £ | B &l 9 s | BE| B E
< > A ©» k| O »n|l H = as) <& 0 Z
Transmission Line
Hlaw Kar 75 5 - 10 5 5 - - - -
1 Bago Sit Pin Seik 60 5 - 10 15 4 1 5 - - -
Baw Net Kye 59 9 1 9 9 6 3 4 - - -
Kyar Inn Ah 50 | 10 | - 7 |15 | 9 |1 5 2 | i
Shae
Nan Tee 40 8 - 7 30 3 2 5 5 -
2 Hlegu Sar Bu Taung 40 5 - 5 15 10 5 10 10 - -
Gwe Tauk 50 | 10 | - 3 | 12| 4 4 | 15| 2 - -
Eain
Min Kone 50 10 - 4 16 5 5 7 3 - -
War Pa Taw 70 5 0 5 5 5 2 5 2 0
MinnYower 60 10 0 5 10 5 3 4 3 0 0
Bant Bwe 50 | 5 o | 10] 10| 5 5 |10 | 5 0 0
Kone
Inn Gyin Kone 60 10 0 8 8 4 0 7 3 0 0
3 | Mhaw Bi Hle Ngote 40 [ 10| 0o | 23| 7 5 5 | 5 5 0 0
Chaung
Hla Pa Dar 64 8 0 8 4 3 2 7 3 0 0
Let Pan Tan Su 70 10 0 5 3 5 2 3 2 0 0
Ye Paw The 68 5 0 3 5 5 7 5 2 0 0
Moe Gyo Pyit 65 5 0 2 3 5 5 10 5 0 0
Htainnapin 50 5 - 12 10 3 8 12 - - -
4 Htantabin Deik Kone 63 2 - 2 20 5 3 5 - - -
Ye Twin Kone 36 2 - 4 18 | 10 | 10 | 20 - - -
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No. Township Village E -§ .g < o E s| % g -..*é E < .S. "
: S |% | w| |5 g|E S |EEEe
o g‘n =} 8'4 © > E = _8 c o LHL‘ =
& v R (= = © g & & < 5b Z| © =
< > S ) = | O vl & =5 s <&/ 0 ~Z
Pauk Tan 55 2 - 3 20 10 10 - - -
Ka Lain 70 5 - 3 - 7 5 10 - - -
Substation
5
Meikhtilar Kan Koung 80 - - 10 5 5 - - - - -
Sapaloo 100 - - - - - - - - -
6 | Taungoo Kwitthit
7 ]
Hpayargyi Baw Net Kye 60 10 1 7 9 5 3 5 - - -
8 Hlaingtharyar | Pauk Tan 55 2 - 3 20 10 10 - - - -

Source: Field survey, March,2015

3.3.8 Agricultural production

Table 3.11 details the estimated rice production rate of the agricultural land of project area.

Table 3.11 Agricultural Production

) M Yield . Yield
No. Township Name of Village Totai ::lgdr(ll‘i:)lmre Ri(c):(sl(l):)n (tin- RI;CI:(I;::; (tin-
Bucket) Bucket)
Transmission Line
Hlaw Kar 467 342 50 125 70
1 | Bago Sit Pin Seik 1033 714 55 319 85
Baw Net Kye 413 364 45 121 40
Kyar Inn Ah Shae 105 66 40 38 35
Nan Tee 986 789 50 196 40
2 | Hlegu Sar Bu Taung 1154 95 45 200 60
Gwe Tauk Eain 488 456 40 32 50
Min Kone 380 380 40 0 40
War Pa Taw 920 718 30 202 30
3 | Hmawbi Minn Yower 1184 1004 45 0 40
Bant Bwe Kone 396 396 20 0 -
Inn Gyin Kone 479 479 35 0 -
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) M Yield : Yield
No. Township Name of Village Tota]{ igdrac:)lture Ri(c)::l:)al(;n (tin- R::(IE:; (tin-
Bucket) Bucket)
Hle Ngote Chaung 801 780 45 21 -
Hla Pa Dar 540 540 45 0 -
Let Pan Tan Su 1336 526.3 40 809 -
Ye Paw The - - 60 - 30
Moe Kyo Pyit 957 957 40 0 40
Htainnapin 1274 516 45 758 100
Daik Kone 363 363 30 - -
4 |Htantabin War Ta Yar 209 209 35 - -
Pauk Tan 542 542 30 - -
Ka Lain 9% 84 50 12 100
Substation
5 | Meikhtilar Kan Koung 202 202 20 - -
6 | Taungoo Sabaloo Kwithit 75 48 50 40 40
7 | Hpayargyi Baw Net Kye 413 364 40 121 40
8 | Hlaingtharyar Pauk Tan 542 542 30 - -

Note: one Tin (bucket) is equivalent to 46 Kg
Source: Field survey, March,2015

3.3.9 Level of Rice Supply

Even though major stable food in the study region is rice and primary industry is indicated
as agriculture, the survey area has voiced that rice yield area is not enough for their
consumption. Table 3.12 shows the level of rice supply in the study area.

Table 3.12 Level of Rice Supply

Rice Not Enough(%)
No. | Township Villlage Eng/“gh Yearly | 9-12 Month| 6Month | 3 Month
(%) (%) (%) (%) (%)
Transmission Line
1 | Bago Hlaw Kar 50 50 - - -
Sit Pin Seik 35 65 - - -
Baw Net Kye 30 70 - - -
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Rice Not Enough(%)
No. | Township Villlage I Yearly | 9-12Month| 6 Month 3 Month
& (%) (%) (%) (%)
2 | Hlegu Kyar Inn Ah Shae 30 70 - - -
Nante 20 80 - - -
Sar BuTaung 50 50 - - -
Gwe Tauk Eain 30 70 - - -
Min Kone 20 80 - - -
3 | Hmawbi Min Yower 5 60 15 10 10
War Pa Taw 30 70 - - -
Bant Bawe Kone - 100 - - -
Inn Gyin Kone 10 30 35 15 10
Hlengote Chaung 40 60 - - -
Hla Pa Dar 30 70 - - -
Let Pan Tan Su 5 20 5 40 30
Ye Paw The 50 50 - - -
Moe Kyo Pyit 5 15 10 40 30
4 | Htantabin Htantabin 10 40 10 10 30
Deik Kone 5 35 22 25 13
War TaYar 10 60 10 10 10
Pauk Tan 2 23 20 35 20
Ka Lain 10 90 - - -
Substation
5 | Meikhtilar | KanKoung 0 100 - - -
¢ | Taungoo iéj/)ilt%(i)t 2 98 - - -
7 | Hpayargyi Baw Net Kye 30 70 - - -
8 | Hlaingtharyar | Pauk Tan 2 23 20 35 20

Source: Field survey, March,2015

3.3.10 Type of Tree Planted
According to the Table 3.13 the most planted trees in the areas is rubber which mainly

dominants in Bago and Hlegu area. It is followed by cashew net plantation in same
townships.
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Table 3.13 Type of Tree Planted

No

Township

Village

Rubber
(ha)

Eucalyptus
(ha)

Teak
(ha)

Cashew
Nut
(ha)

Oil
Palm

(ha)

Mango
(ha)

Others
(ha)

Transmission Line

1

Bago

Hlaw Kar

Sit Pin Seik

3267

100

Baw Net Kye

647

40.46

Hlegu

Kyar Inn Ah
Shae

Nante

80.93

Sar BuTaung

202

Gwe Tauk Eain

920

920

Min Kone

1012

283

Hmawbi

Min Yower

War Pa Taw

Bant Bawe Kong

Inn Gyin Kone

4.86

Hle Ngote
Chaung

Hla Pa Dar

4.04

Let Pan Tan Su

Ye Paw The

Moe Kyo Pyit

Htantabin

Htain na pin

Deik Kone

War TaYar

Pauk Tan

Ka Lain

Substation

5

Meikhtilar

Kan Koung

6

Taungoo

Sabaloo
Kwitiht

7

Hpayargyi

Baw Net Kye

647

1.2

0.4

2.02

40.46

8

Hlaingtharyar

Pauk Tan

Source: Field survey, March,2015
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3.3.11 Main Livestock

Livestock is one of the major incomes of the people living in rural area .Common livestock
such as cow, buffalo, pig, sheep and poultry have been raised within their limited control.
Table 3.14shows the numbers of livestock found in the each villages.

Table 3.14 Main Live Stock

No. | Township Village Buffalo | Cow | Goat | Pigs Poultry Others
Transmission Line
Hlaw Kar 112 252 200 250 4270 -
1 | Bago Sit Pin Seik 130 252 100 300 1500 -
Baw Net Kye 30 20 150 300 500 -
Kyar Inn Ah Shae 231 125 15 120 652 -
Nante 228 220 20 42 105 -
2 | Hlegu Sar Bu Taung 150 250 500 700 1200 -
Gwe Tauk Eain 15 100 - 50 250 -
Min Kone 20 328 10 50 3200 -
Min Yower 20 264 - 450 2000 -
War Pa Taw 300 86 - 400 11000 -
Bant Bawe Kone 10 30 - 10 50 -
Inn Gyin Kone 142 248 20 40 1178 -
3 | Mhawpi | e Nsote 50 120 | 30 | 250 1600 -
Chaung
Hla Pa Dar - 70 - 200 1000 300(duck)
Let Pan Tan Su - 50 - 100 800 -
Ye Paw The 20 40 - 100 300 200(duck)
Moe Kyo Pyit 20 100 - 250 600 -
Htainnapin 34 229 100 260 995 -
Deik Kone 30 80 10 10 50 50(duck)
4 g;a“ Ta War Ta Yar 5 150 | - 5 100 -
Pauk Tan 43 103 10 15 250 40(duck)
Ka Lain - 15 - 100 1000 -
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No. Township Village Buffalo | Cow | Goat | Pigs Poultry Others
Substation
5 | Meikhtilar Kan Koung - 200 500 20 100 300(sheep)
6 | Taungoo Sapaloo Kwitthit - 10 B 10 50
7 | Hpayargyi Baw Net Kye 30 20 150 300 500 -
8 | Hlaingtharyar | Pauk Tan 43 103 10 15 250 40(duck)

Source: Field survey, March,2015

3.3.12 Market Price of Agriculture Land
Price of agriculture land in the study area varies depending on the location. The land

close to road or express way within comfortable assess demands higher price than the

land of inner location. Table3.15 details the estimated current market price of land in

different township.

Table 3.15 Market Price of Agriculture Land

Residential Land
No. Township Village Near Road Inner Land Price (MMK)
Price (MMK)/acre Price (MMK)/acre \ ,
(40' x 60')
Transmission Line
Hlaw Kar 400L 250L 250L
1 Bago Sit Pin Seik 280L 125L 150L
Baw Net Gyi 250L 170L 200L
Kyar Inn Ah Shae 350L 150L 200L
Nante 180L 80L 180L
P Hlegu Sar Bu Taung 150L 80L 80L
Gwe Tauk Eain 150L 80L 80L
Mine Kone 50L 20L 150L
Min Yower 200L 120L 150L
War Pa Taw 400L 100L -120L 200L
3 Hmawbi Bant Bawe Kone 180L 100L 150L
Inn Gyin Kone 180L 100L 150L
Hle Ngote Chaung 300L 300L 250L
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Residential Land
No. Township Village Pricljila\lil\l/{l(l)(é;;iacre Pri::I(llf;ML;(l;;dacre Price (MMK)
(40' x 60"
Hla Pa Dar 400L 250L 450L
Let Pan Tan Su 180L 110L 220L
Ye Paw The 200L 120L 180L
Moe Kyo Pyit 180L 110L 175L
Htainnapin 600L 350L 350L
DeikKone 650L 370L 350L
4 Htantabin War TaYar 500-800L 350L 350L
Pauk Tan 540L 350L 350L
Ka Lain 250L 180L 200L
Substation
5 | Meikhtilar KanKoung 150L * 20L* 500L
6 Taungoo Sapaloo Kwithit 35L * 15L* 350L
7 Hpayargyi Baw Net Gyi 250L 170L 200L
8 Hlaingthayar | Pauk Tan 540L 350L 350L

*Data from REM field survey, Oct,2013
Source: Information from Real Estate, March, 2015

3.3.13 Level of Education
According to Table 3.16 provided below, the highest number of student has attended

primary school and male student % has higher schooling rate in comparison with female.

Table 3.16 Level of Education

College/U Finish Finish Finish
unive%si High Middle Primary Primary No
ty School School School (part) (%) School
. Name of (%) (%) (%)
No. | Township p Fillly
2 2 9 2 9 9
T | E | |E|E|E S |8|E|E|E|E
= = = 2 e e B & |32 | & |5 | &
Transmission line
Hlaw Kar 3 0 O | 40 | 25| 80 | 50 | 90 | 60| 30| 25
1 | Bago Sit Pin Seik 25 15 30 | 20 | 50 | 30 | 80 | 50 | 40 25 1
Baw NetKye | 15 7 10 7 | 30| 10 | 70 | 40 | 90 70| 15 10
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College/U Finish Finish Finish
unive%si High Middle Primary Primary No
(%) ty School School School (part) (%) School
No. | Townshi Name of ' ) ) )
) PP Village
2 2 2 2 2 2
T | E | |E|E|E S |8|E|E|E|E
= = = 2 le e B & |5 | & |5 | &
Kyar Inn Ah
Shae 2 02 | 05 |025| 3 | 15| 3 1|15 7|10 6
Nante 2 06 | 26 5 | 14| 5 |3 |15] 2| 10| 10] 5
2 | Hlegu SarBuTaung | 10 | 1 30 | 15| 50 | 20| 70 | 50 | 80 | 50 | 10 | 5
Gwe Tauk 9 | 5 15 | 10| 25| 15|50 | 3|8 |5 | - | -
Eain
Min Kone 40 28 40 | 28| 20| 16| 10| 5 | 11| 7 - -
Min Yower 4 2 60 | 50 | 20 | 15 | 50 | 40 80| 75| 10 6
War PaTaw | 3p 20 30 | 20 | 50 | 30 | 100 | 60 | 50 | 30 | 10 | 5
Bant Bawe
X 40 | 25 30 | 15| 15| 5 5 2 | 5 2 5 2
one
Inn Gyin
K 02 | 01 25 | 15| 20| 10| 75 | 35 | 83 | 44 | - -
one
. Hle Ngote
3 | Hmawbi Chaungg 011 | 07 | 1 | 07|50 | 30 |100] 70 | 30 | 26 | 1 | 1
Hla Pa Dar 30 20 30 | 20 | 50 301 100 70| 50| 30| 20| 10
LetPanT
sﬁ antan oo | 10 | 30 | 25|50 | 40| 90 | 80 |100] 80 | - | -
Ye Paw The 10 7 10 5 | 50 | 40 | 100| 50 | 4 2 - -
Moe Kyo Pyit| 20 20 30 | 20| 60 | 50 | 90 | 70 | 80 | 70 | - -
Htantabin 20 10 15 | 10 | 70 | 50 | 90 | 60 | 20 | 10 | - -
Deik Kone 5 5 10 5 | 50| 40| 5 | 3] 2| 12]10] 5
4 | Htantabin War TaYar 30 20 70 | 50 | 80 | 60 | 100 | 60 | 40 | 15 | - -
Pauk Tan 5 4 15 | 12 | 50 | 40 | 5 5120 15| 5 3
Ka Lain 5 2 15 | 10| 70 | 60 | 10| 5 | 10| 5 i )
Substation
5 | Meikhtilar Kan Koung 21 70 | 10 | 50 10| 25| 50 | 25 | 20 | 50 | 10 | 20
6 Sapaloo
Taungoo Kwiththit 2|1 70| 2 |3 | 5 | 30| 63 20| 10| 50 | 30 | 30
7 | Hpayargyi Baw NetKye | 10| 7 | 10 | 7 | 30 | 10 | 70 | 40 | 90 | 70 | 15 | 10
8 | Hlaingtharyar| Pauk Tan 5| 4 | 15| 12| 50 | 40 | 5 5 | 20| 15| 5 3

Source: Field survey, March,2015
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3.3.14 Existing Education Infrastructure

In term of education structure 21 villages out of 24 have their own primary school at
least one with more in most villages. One government technical university locates in
Hmawbi Township. Table 3.17 indicates the existing education system observed in
project area.

Table 3.17 Existing Education Systemn

No. Township Name of Village =
— — — o
12 12| 3+
o | o T3 8 2 | =
B 5 2 3 @ | E
g |EE = |BE & |3
£ 1£8 8 [EQE|&
Transmission Line
Hlaw Kar 0 0 0 1 0 0
1 | Bago Sit Pin Seik 1 0 0 0 0 0
Baw Net Kye 1 - - 1 - -
Kyar Inn Ah Shae 5 0 0 0 0 0
Nante 2 1 1 0 0 0
2 Hlegu Sar BuTaung 10 0 0 0 0
Gwe Tauk Eain 4 1 0 0 0 0
Min Kone 3 0 0 1 1 0
Min Yower 2 0 0 0 0 0
War Pa Taw 4 0 0 0 0 0
Bant Bawe Kone 1 0 0 0 0 0
Inn Gyin Kone 2 0 0 0 0 0
3 | Hmawbi Hle Ngote Chaung | 4 3 0 0 0 1
Hla Pa Dar 0 0 0 0 0 0
Let Pan Tan Su 1 0 0 0 0
Ye Paw The 1 1 0 0 0 0
Moe Kyo Pyit 2 0 0 0 0 0
Htantabin 4 - 1 - - -
4 Htantabin Deik Kone . - 1 . . _
War TaYar _ _ _ _ 1 _
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No. Township Name of Village
. ) ?
£12 |2 | 2 <
O] S —~| S o e
) v Bl R g 8 =
el e g e = 2 | 8
MEE RN N
EEE S 2P|
& & S| S T | = =
Pauk Tan . _ 1 _ B _
Ka Lain 1 _ _ B _ _
Substation
5 Meikhtilar Kan Koung 1 - - - - -
6 Sapaaloo
Taungoo Kwithit
7 Hpayargyi Baw Net Kye 1 - - 1 - -
8 Hlaingtharyar | Pauk Tan - - 1 - - -

Source: Field survey, March, 2015

3.3.15 Existing Health Infrastructure

Only ten rural health centers exist in the surveyed area. Most of the villages do not have
the health care service provided by government. In addition to that there is no clinic
facility facilitated in the area. Table 3.18 illustrates the existing health care facilities in
area.

Table 3.18 Existing Health Infrastructure

Rural
No Township Na'lme = Health Clinics Nurse Midwife
Village Center
Transmission Line
Hlaw Kar _
1 Bago Sit Pin Seik 2
Baw Net Kye _
Kyar Inn Ah Shae 5
Nante 2
2 | Hlegu 1 1 -
Sar BuTaung 1
A - - -
Gwe Tauk Eain 4 1
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Rural
No Township Ne'lme ot Health Clinics Nurse Midwife
Village Center
Min Kone 3 ) ) 1
Min Yower 2 ) ) )
War Pa Taw 4 ) i )
Bant Bawe Kone 1 i ) )
Inn Gyin Kone 2 i i )
3 | Hmawbi Hle Ngote Chaung 4 3 ) )
Hla Pa Dar _ i i )
Let Pan Tan Su 1 i ) )
Ye Paw The 1 1 i )
Moe Kyo Pyit 2 i i )
Htantabin _ - - 1
Deik Kone } - - -
4 | Htantabin War TaYar - - - -
Pauk Tan B - - 1
Ka Lain _ - - -
Substation
5 Meikhtilar Kan Koung - - - 1
6 | Htantabin f(if/)?tlt?l?t - - - 1
7 | Hpayargyi Baw Net Kye - - 1 -
8 | Hlaingtharyar | Pauk Tan - - - 1

Source: Field survey, March, 2015

3.3.16 ElectrificationRate

In the project area, 14 villages in Hlegu, Hmawbi and Htantabin are accessible to power
grid and the rest of villages do not have electricity supply. Even in the villages where
electricity supply is available, over 50% of villages connected to the grid. Electricity
connection of each village varies from 15% to 100 %. The rest of villages totally rely on the
battery and candle for lighting purpose. Table 3.19 describes the electrical rating in the
study area.
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Table 3.19 Electrification Rate

. . Connect to grid Generator Others (%)
No. [Township Village (%) (%) (Battery,
candle)
Transmission Line
Hlaw Kar - 20 80
1 | Bago Sit Pin Seik - 8 92
Baw Net Kye - 2 98
Kyar Inn Ah Shae 40 5 55
Nante 40 - 60
2 | Hlegu Sar BuTaung 50 - 50
Gwe Tauk Eain 15 - 85
Min Kone 40 - 60
Min Yower 8 - 92
War Pa Taw 70 - 30
Bant Bawe Kone 75 - 25
Inn Gyin Kone 15 85
3 | Hmawbi Hle Ngote Chaung 90 - 10
Hla Pa Dar 60 10 30
Let Pan Tan Su - 5 95
Ye Paw The - 10 90
Moe Kyo Pyit - 5 95
Htantabin 30 - 70
Deik Kone 100 - -
4 | Htantabin War TaYar - 95 5
Pauk Tan 100 - -
Ka Lain - - 100
Substation
5 | Meikhtilar Kan Koung - 40 60
6 | Taungoo ?fili)fl Oo Kwat ) ) 100
7 | Hpayargyi Baw Net Kye - 2 98
8 | Hlaingtharyar | Pauk Tan 100 - -

Source: Field survey, March, 2015
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3.3.17 Main Source of Cooking

Very few people use electricity and charcoal for cooking purpose and use of gas is
very rare for cooking. The major fuel source for cooking use is locally available fire
wood. Table3.20 indicates the level of main source for cooking.

Table 3.20 Main Source of Cooking

o [roman | e [P ] v [ o | 6 e
Transmission Line
Hlaw Kar - 90 10 - -
1 Bago Sit Pin Seik - 50 50 - _
Baw Net Kye - 80 20 - -
Kyar Inn Ah Shae - 90 10 - -
Nante 10 90 - - -
2 Hlegu Sar BuTaung 30 50 20 - _
Gwe Tauk Eain - 85 15 - -
Min Kone 40 60 - - -
Min Yower 8 92 - - -
War Pa Taw 30 40 30 - -
Bant Bawe Kone 60 25 15 - -
Inn Gyin Kone 15 85 - - -
3 Hmawbi Hle Ngote Chaung 70 25 5 - -
Hla Pa Dar 30 40 30 - -
Let Pan Tan Su - 100 - - -
Ye Paw The - 100 - - -
Moe Kyo Pyit - 100 - - -
Htain na pin 30 40 30 - -
Deik Kone 70 19.5 10 0.5 -
4 Htantabin War TaYar - 96 4 - -
Pauk Tan 75 10 10 5 -
Ka Lain - 100 - - -
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No Township Village Ele:ﬂt/r(;city “(,;;d Ch(a‘;oc)oal ﬁ/a; O(t:;;rs
Substation
5 Meikhtilar Kan Koung B 100 B B B
1
6 Taungoo Isziz):t:)}?it - 100 - - -
7 | Hpayargyi Baw Net Kye - 80 20 - -
8 | Hlaingtharyar | Pauk Tan 75 10 10 5 -

Source: Field survey, March, 2015

3.3.18 Water Supply

The availability of water resources is shown in Table 3.21. Majority of people living in
the project area rely on well for water use. It is obvious that there is no facility or
distribution network of supply water in the area. Only a few people use river water
and rain water sources.

Table 3.21 Water Supply

Tap Well Mountain River or Rain
No. Township Village water %) source stream %)
(%) (%) (%)
Transmission Line
Hlaw Kar - 100 - - -
1 | Bago Sit Pin Seik - 100 - - -
Baw Net Kye - 100 - - -
Kyar Inn Ah Shae 100 0 0 0
Nante 100 0 0 0
2 | Hlegu Sar BuTaung 100 0 0 0
Gwe Tauk Eain 90 0 10 0
Min Kone 100 0 0 0
Min Yower - 100 0 0 0
War Pa Taw - 100 0 0 0
3 | Hmawbi Bant Bawe Kone - 100 0 0 0
Inn Gyin Kone - 100 0 0 0
Hle Ngote Chaung - 100 0 0 0
Hla Pa Dar - 100 0 0 0
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Tap Well Mountain River or Rain
No. Township Village water (%) source stream (%)
(%) (*0) (%)
Let Pan Tan Su - 100 0 0 0
Ye Paw The - 100 0 0 0
Moe Kyo Pyit - 100 0 0 0
Htantabin - 70 - 20 10
Deik Kone - 100 - - -
4 | Htantabin War TaYar - 100 - - -
Pauk Tan - 55 - - 45
Ka Lain - - - 50 50
Substation
5 Meikhtilar Kan Koung - 100 - - -
6 | Taungoo 25;{;?’: - 100 - -
7 | Hpayargyi Baw Net Kye - 100 - - -
8 | Hlaingtharyar | Pauk Tan - 55 - - 45

Source: Field survey, March, 2015

3.3.19 Community Assistance

INGO such as world vision and UNICEF has supported the community

designing education and health programs to the consideration portion of population

in all villages but villages in Bago region . Table 3.22 shows the INGO supported

project distribution in the project area.

Table 3.22 Community Assistance

No. Township Village Project Name Organization Fllzgjee:tf
Transmission Line
Hlaw Kar - B -
1 | Bago Sit Pin Seik - - -
Baw Net Kye - - -
Kyar Inn Ah Shae B } B
2| e Nante Education World Vision Education
Program
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g g g e Type of
No. Township Village Project Name Organization Beoject
Education Education
Sar BuTaung World Vision
Program Program
Gwe Tauk Eain - - -
Min Kone - World Vision Health
Min Yower - - -
War Pa Taw Child Program World Vision Development
Bant Bawe Kone - - -
Inn Gyin Kone - World Vision Water Supply
. Hle Ngote Chaung - - -
3 | Hmawbi
Hla Pa Dar Rural World Vision Education
Development
Let Pan Tan Su - - -
Ye Paw The Child Program World Vision Education &
Transportation
Moe Kyo Pyit Child Program World Vision Development
Htantabin - - -
Deik Kone - - -
4 Htantabin War TaYar - - -
Pauk Tan - - -
Ka Lain - - -
Substation
5 | Meikhtilar Kan Koung Child Program UNICEF Health
Sapaloo .
6 | Taungoo Kwitthit Child program UNICEF Health
7 | Hpayargyi Baw Net Kye - - -
8 | Hlaingtharyar| Pauk Tan - - -

Source: Field survey, October, 2013
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4. Legal and Administrative Framework

4.1 Laws and Regulations in Myanmar

Table 4.1 shows the list of laws and regulations related to the environmental

assessment and land acquisition/resettlement relevant to proposed project.

Table 4.1 Legal Framework on Environmental and Social Considerations

No Law/Regulation Year Key Contents
1 | National Environmental | 1994 ([To establish sound environmental policies in
‘Policy utilization of water, land, forest, mineral resources,
and other natural resources in order to conserve the
environment and to preserve it degradation.

2 | Constitution 2008 |States the responsibility of all organizations and
citizens to protect the natural environment and
natural resources of the state

3 | Environmental 2012 | The law lays down the path forward to focus

Protection Law government efforts to accomplish sustainable
development and provide basic principles and give
guidance for systematic integration of environmental
issues in sustainable development

The Water Power Act 1927 |License requirement of using public water

The Underground Water| 1930 |the requirement for systematic use of ground water

Act toward sustainable purpose

6 | The Forest law 1996 |[Implementation of forest policy and environmental
conservation policy , to promote the sector of public
in implementing these policies, to develop the
economy of state, to prevent destruction of forest
and biodiversity, to carry out simultaneously
conservation of natural forests and establishment of
forest plantation and to contribute to the fuel
requirement of the country

7 The protection of 1994 |In order to protect and conserve wild life, wild plants

wildlife ,wild plant and and natural area in accordance with international
Conservation of Natural protocol, Union Government Policy.
Area Law

8 | The protection of 1998 |protecting and preserving the cultural heritage regions

preservation of Cultural and the cultural heritage therein so as not to

Heritage Region Law deteriorate due to natural disaster or man-made
destruction
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No Law/Regulation Year Key Contents
Myanmar Investment 2013 |List of projects requiring EIA and IEE report
? Commission Notification
Foreign Investment Rule | 2013 |Requirement for the comments made by MOECAF
10 for environmental considerations, requirement for
providing health and safety measures
The Conservation of 2006 |Protection and maintenance of river bank and river
Water Resources and water quality by defining the river bank area and
= River Law forbidding the substance that can harm river water
quality
Conservation of Water 2006 | Specification on role and responsibility for
12 | Resources and River maintaining river, permission process for the
Rule activities that can damage river resources
Environmental 2012 | The law lays down the path forward to focus
Conservation Law government efforts to accomplish sustainable
13 development and provide basic principles and give
guidance for systematic integration of environmental
issues in sustainable development
The Social Security Law 2012 | The employers and workers shall co-ordinate with the
Social Security Board or insurance agency in respect
of keeping plans for safety and health in order to
14 prevent employment injury, contracting disease and
decease owing to occupation and in addition to safety
and educational work of the workers and accident at
the establishment.
EIA 2014 |Contents in EIA, IEE, Project categorization for EIA,
15| Procedure IEE requirement and process of ECC.
Environmental 2014 | The Ministry shall form the EIA Report Review Body
Conservation Rules with the experts from the relevant Government
departments, organizations and may assign duty to
the Department to scrutinize the report of EIA
16 prepared and submitted by any organization or
person relating to EIA and report through the EIA
Report Review Body, and then may approve and
reply on the EIA report or IEE or EMP with the
guidance of the Committee
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4.2 Environmental Considerations
4.2.1 Environmental Assessment Procedures

EIA/IEE procedures which was prepared by Environmental Conservation
Department of MOECAF in consultation with international experts, NGO, civil
societies and environmental representative so fall ministries of Myanmar is come out
into effect in 2014. The Environmental Conservation rule categorizes the proposed
projects considering their size and other characteristics into three different schedules
project required IEE, and project required full EIA and environmentally sensitive areas.
In the rule, EIA is defined a tool which includes social impact assessment,
environmental management and monitoring plan.

In the review and approval section of EIA, it says that every project proponent who is

required to carry out an environmental impact assessment in respect of a proposed
project shall prepare an EIA Report detailing every stage of the environmental
impact assessment process and its conclusion in a format and within a timeframe
as may be prescribed by the Ministry (here Ministry is referred to Ministry of
Environmental Conservation and Forestry).

Upon receipt of the IEE/EIA report and the EMP from the project proponent, the Ministry shall
invite the relevant agencies, institutions, civil society organizations, and project affected persons,
as appropriate, to provide comments and suggestions on the report.

The Ministry shall within a timeframe as may be prescribed, review and evaluate the

IEE/EIA report and the EMP, on the basis of prescribed guidelines and the approved terms of
reference.

Ministry has the powers and functions relating to the scoping such as to provide guidelines for
and approve the terms of reference for the investigation of environmental impacts and for the
development of the EIA Report, including the EMP.

If it is determined by the Ministry that any of these documents do not fulfill the

requirements as prescribed by the guidelines and the specific terms of reference, then the project
proponent shall be called upon to undertake the necessary amendment in accordance with the
directives issued by the Ministry. The Ministry on the recommendations of the EIA Committee
shall approve the IEE/EIA report as a basis for environmental clearance for implementation of
the proposed project either as proposed, or subject to any conditions as maybe prescribed; or
refuse to issue environmental clearance for the proposed project and cite reasons for doing so.

If the project has received the environmental clearance, the Ministry shall issue a

certificate to the project proponent conferring the environmental clearance and specifying the
terms and conditions of implementation and operation of the project, as well as advising the
Myanmar Investment Commission or other relevant agencies of the decision and publicizing the
decision in appropriate media.

Upon receiving the ECC issued by the Ministry, the project proponent will include the said
certificate in submitting any application to the Myanmar Investment Commission or the relevant
53 | Initial Environmental Examination for 500kV Power Line and Substations



authority for a permit to proceed with implementation of the project. When the Myanmar
Investment Commission or the relevant authority has given approval to a project for which a
certificate of environmental clearance has been issued, it shall communicate such approval to the
Ministry.

Upon receipt of the approval by the Myanmar Investment Commission or the relevant authority,
the project proponent shall commence implementation of the project according to the conditions
attached to the environmental clearance certificate including the EMP within the time as may be
prescribed by the Ministry. Following Figure 4.1 represents the necessary processes from
preparation of EIA amd IEE to the final approval.

According to the Environmental Conservation Rule, the Project is fallen into the
category of the project require EIA as "17; Electrical power line project (transmission
lines and power station) which the capacity is more than 230 kV (National Grid) with all
size of transmission line" and "18; High voltage transformer substation with more than
10ha”.Accordingly, after the EIA Rules enacted, MEPE need to conduct EIA in complies
with the EIA Rules.

However as a result of consultation with MOECAF/ECD the Project can apply for IEE,
since it is an urgent national project and it also fits in the category of Poverty
Alleviation Initiatives Since 2010. Poverty Alleviation Initiatives Since 2010 is a
Guideline for Rural Development and Poverty Alleviation which Myanmar put priory
for development.

Refer to Appendix 7 for Approval Letter for IEE Application.

Poverty Alleviation Initiatives Since 2010

1. Development of agricultural production sector

2. Development of rural productivity and cottage industries
3. Development of micro saving and credit enterprises

4. Development of rural cooperative tasks

5. Development of rural socio economy

6. Development of rural energy

7. Environmental conservation
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Source: ECD, MOECAF
Figure 4.1 IEE and EIA Process

4.2.2 Environmental Safeguard by JICA
As for the Yen-loan financed project, the project is required to comply with the JICA
guidelines for environmental and social considerations (hereinafter referred as “the
Guidelines”).
Based on the Guidelines, the project was classified as a Category B project. It is stipulated
that “generally the proposed projects are site-specific, few if any are irreversible; and in
most cases, normal mitigation measures can be designed more readily”.1 As for the
Category B project, environmental and social considerations studies requires the IEE level
including mitigation measures to avoid, minimize or compensate for adverse impact, a
monitoring plan and institutional arrangement. It also needs to analyze alternatives
covering “without project” situations. Consultations with local stakeholders on the result
of the environmental and social considerations studies are conducted for all Category A
projects and for Category B projects as needs.

4.3 Social Considerations

43.1 Land acquisition and Resettlement Procedures
It was confirmed that the most of lands to be acquired for the Project are categorized as
agricultural land. In order to acquire agricultural land to use for public purpose, two main
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steps are required. First, the project owner has to get approval from land record
department at relevant township for conversion of land from agricultural land to other
purposes. Secondly, the project owner has to set compensation price in consulting with
compensation committee organized by general administrated department at relevant
township. The following is the summery of these procedures.

Conversion of Agricultural Land

According to the Article 29 - 30 in Chapter X of the Farmland law, 2012, application for use
of farmlands by other means are permitted for the sake of long-term national interests and
planning projects as proposed by Nay Pyi Taw Council or region / state governments or by
concerned Union Ministries. The application must be submitted to Union Government with
comments given by Central Farmland Management Committee. Only when the approval is
received from the Union Government, the project shall be implemented accordingly. The
detailed requirements and regulations are shown in

Articles 78 - 94 of Chapter IX in Farmland Rules, 2012.

As stated in the Article 80, in case of that if farmlands are required to be used for
construction projects which are necessarily related to rural and urban development, such
as schools, hospital, dispensary, library, street, bridge, rural market, religious building,
cemetery and other necessary buildings, the following requirements should be met with
application of the use of lands by other means.

(a) If it is for school, the approval of Union education ministry and availability of fund.

(b) If it is for healthcare unit such as hospital or dispensary, the approval of union health
ministry and availability of fund.

(c) If it is for religious building, the approval of union ministry of religious affairs, and
availability of fund.

(d) If it is for other matters, the approval of concerned union ministry and availability
fund.

The procedures and steps of the application as shown in the Articles 82 - 90 of the
Farmland Rules (2012) are here presented in Table 4.2 for more clarification.

12.2 Categorization, JICA Guidelines for Environmental and Social Considerations, 2010
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Table 4.2 Procedure and steps of the application of the Farmland Rules ( 2012)

Step Concerning
No. Procedures Department Process Further Action Time Taken
1. | Application with Township Open the dossier | Scrutinizing the Within 30 days
Form -14 LandRecords for using requirements as listed in starting from the
Department farmlands by the Article 84 of the Rules acceptance date
(TLRD) other means on -
the application of application
2. | Submitting the Township Scrutinizing the the application shall be Within 15 days
application to Farmland requirements as submitted to Region / starting from the
Township Farmland | Management I igroq i the State Farmland acceptance date
Management 8(;1;1/[11(1;)&66 Article 86 of the | Management Committee of the application
Committee with the Rules through the District in TLRD
comments given Farmland Management
by TLRD Committee with the
comments
3. | If the application Region / State |Scrutinizing the Continued Submission of | Within 30 days
of farmlands by Farmland application the application to Central
other means is for |y gement Farmla.nd M@agement
Paddy land (Le) ) Committee with the
Committee (R/S .
comments given by the
- FMO) Region / State Farmland
Management Committee
4. | If the application | Region / State | Scrutinizing the | Continued submission of | Within 30 days
of Farmland application the application to Region /
farmlands by Management which has been | State Gover'nment With_ the
other means is Committee passed by step ;Ogtl;?ee 2;?&2?1:;}7 Region
except Paddy by step Management Committee
land
5. | Issuing Form - 15 | Central If the application | - -
Approved Farmland is met with the
Permit shall be Management requirements, the
e for e | Commites(CPv 2pproal sl b
Paddy lands to the Article 87
(@)
6. | Issuing Form - 15 A| Region / State | If the application | - -
Approved Permit | Farmland is met with the
shall be issued for | Management requirements, the
the except Paddy | Committee approval shall be
lands which are to issued regarding
be used by other to the Article 87
means (b)
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Step Concerning
No. Procedures Department Process Further Action Time Taken
Total time taken for the whole application process until the approval for the use of farmlands | 105 days
by
7. | Form -16 Region / State | Field inspections | If the DFMC and TFMC Within 6 months
Inspection Report | Farmland shall be done by | find that the granted lands
on condition of Management DFMC and TFMC] is not yet started utilizing
. . . into the granted | by other means or the
implementations Committee farmlands by proposed project is not yet
in the granted using other implemented within 6
farmlands for means. months from the date of
other means, The inspection approval, the case shall be
The report is to be reports with open.ed as a separate
submitted in every the photo dossier, then t.he repc.)rt
6-months basis to documents shall be submitted with
Central Farmland shall be photo evidences to Region
Management presented to / State Farmland
Committee R/SFMC Management Committee
8. | Presenting the case | CFMC Upon receiving | After scrutinizing the case, | -
to Central the the necessary actions
Farmland case, CFMC shall be taken as shown
Management shall analyze in the Article 93.
Committee for and scrutinize
necessary actions the case
to be taken
9. | Confiscate the land | Central CFMC shall - -
Farmland confiscate the
Management land as it is
Committee revoked under
(CEMCQC) rule (93) (a) or
the land revoked
by Region /
State
Government as
Source: REM

Setting-Up Compensation Price
After obtaining the approval of conversion for the proposed project land from the

land record department at relevant township the project owner draft compensation
price for the land in consulting with relevant village heads and affected peoples.
Then the project owner makes a request to general administrated department at
relevant township for organizing a compensation committee in order to scrutinize
the drafted compensation price. In general, compensation committee is comprised
of project owner, land record department, police officer, agriculture and irrigation
department, conservation environment and forestry department and general
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administrated department at the relevant township. After the compensation price
was finalized at compensation committee, the project owner shall pay the
compensation to affected peoples. In case affected people is not satisfied the
compensation price, he/she can appeal to the compensation committee to
reconsider the price.

Policy Gap between the Government of Myanmar and JICA
Policy gap between Government of Myanmar and JICA are mentioned in Table
4.3.

Table 4.3 Policy Gap between Myanmar and JICA

Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project
1. Involuntary resettlement and | Any specific legislations - Alternatives
loss of means of livelihood are | yet to be enacted are to be

to be avoided when feasible

considered in

by exploring all viable order to avoid

alternatives (JICA Guidelines: involuntary

JICAGL) resettlement
during project
design phase.

There is not
significant gap.

2. When population
displacement is unavoidable,
effective measures to
minimize impact and to
compensate for losses should
be taken (JICA GL)

1. It recognizes the

entitlement for claiming an
interest in compensation for
the acquired land under the
Land Acquisition Act.

2. It address the person who
has the ownership to use the
farmland is to be given
compensation in case the

land is confiscated for
interests of the State or the
public interests.

3. It is stipulated that the
responsibility of giving
indemnity and compensation
by the central government in
case the farmland is to be
confiscated for the interests

of nation.

Legislations regarding
land acquisition are
stipulated in the
following legislations;
1. 5A (3), Part Il in Land
Acquisition Act(1894),
2. Article 26 in Farm
Land Law and,

3. Article 66 in Farm
Land Rules
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living, income opportunities
and production levels to pre-
project levels. (JICA GL)

Land Law and,
3. Article 67 in Farm
Land Rules

1. It is stipulated that
compensation shall be
calculated based on the
market value of the land at the
date of the publication of the
notification. It defines

the land, crops, tress and
moveable/immoveable
property as objects of
compensation. It requests that
reasonable expenses shall be
paid for relocation or change
of business location.

2. It address the person who
has the ownership to use the
farmland is to be given
compensation in case the land
is confiscated for

interests of the State or the
public interests.

3. It addresses indemnity
(crop and structure) and
compensation (land)
calculation form for the
agricultural land.

Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project
3. People who must be Legislations regarding Stipulations on compensation | Compensation
resettled involuntarily and compensation due toland | are addressed in the following | and support
people whose means of acquisition are stipulated legislations, however, the needs | will be
livelihood will be hindered in the following of support for restoring the prepared taking
or lost must be sufficiently legislations; standard of living, income account of
compensated and supported, | 1. Article 23 in Land opportunities or production restoring
so that they can improve or at | Acquisition Act(1894), levels to pre- project levels are | affected
least restore their standard of | 2. Article 26 in Farm not mentioned. people’s

standard of
living, to pre-
project levels.
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on the full replacement cost as
much as
possible. (JICA GL)

Acquisition Act (1894)
2. Article 67 in Farm
Land Rules

referring full replacement

cost in present legislations.

In the following legislations, it
is stipulated that
compensation shall be
calculated based on market
value.

1. It is stipulated that
compensation shall be
calculated based on the
market value of the land at the
date of the publication of the
notification.

2. It is stipulated that
indemnity of crop, structure
and compensation of land
shall be calculated based on
the current market price.

Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project
4. Compensation must be based | 1. Article 23 in Land There is no stipulation There is not

significant gap.

given in a form, manner, and
language that are
understandable to the affected
people. (JICAGL)

5. Compensation and other 1. Article 34 in Land There is no stipulation Compensation
kinds of assistance must be Acquisition Act (1894) referring needs of providing and other kinds
provided prior to compensation or other kinds of assistance will
displacement. (JICA GL) of assistance before be provided

displacement, however, Land | prior to
Acquisition Act imposes 6% displacement.
of annual interest on the

amount of compensation in case

the compensation is not paid

before acquiring land.

6. For projects that entail Any specific legislations - Resettlement
large-scale involuntary yet to be enacted plan will be
resettlement, resettlement prepared and
action plans must be disclosed to the
prepared and made public.
available to the public.

(JICAGL)

7. In preparing a resettlement Any specific legislations - Information on
action plan, consultations yet to be enacted the project will
must be held with the be disclosed to
affected people and their affected people
communities based on during
sufficient information made preparation of
available to them in advance. resettlement
(JICA GL) action plan

8. When consultations are Any specific legislations - Consultation
held, explanations must be yet to be enacted will be

implemented in
a comprehensive
manner to the
affected people.
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monitoring of resettlement
action plans. (JICA GL)

Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project
9. Appropriate participation of Any specific legislations - Involvement of
affected people must be yet to be enacted affected people
promoted in planning, will be
implementation and practiced by

consultations in
timely manner.

10.

Appropriate and accessible
grievance mechanisms must
be established for the affected
people and their
communities. (JICA GL)

1. Article 5A and Article
18 in Land Acquisition
Act (1894)

2. Article 68 in Farm
Land Rules

The grievance mechanisms
are prepared based on the
following legislations.

1. It is stipulated that the
objection to acquisition of land
is to be heard by the collector
within thirty day of the
notification. Objection on the
amount of the compensation,
the persons to whom it is
payable or the apportionment
of the compensation among
the persons interested are
submitted to the Court within
six weeks of the notice from
the Collector or within six
months from the date of the
Collector’s award whichever
period shall first expire.

2. It is stipulated that
concerned region/ state
farmland management body
shall manage the complaints
and central farmland
management body shall
monitor and negotiate as
appropriate.

Based on
legislations,
grievance
mechanism will
be prepared.
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Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project

11. | Affected people are to be Any specific legislations - Population
identified and recorded as yet to be enacted census and asset
early as possible in order to inventory survey
establish their eligibility will be
through an initial baseline implemented to
survey (including population identify affected
census that serves as an people.
eligibility cut-off date, asset
inventory, and socioeconomic
survey), preferable at the
project identification stage,
to prevent a subsequent influx
of encroachers of others who
wish to take advance of such
benefits. (World Bank OP4.12
Para 6)

12. | Eligibility of benefits Any specific legislations - Eligibility of
includes, the PAPs who have | yet to be enacted the project will
formal legal rights to land be prepared for
(including customary and all households
traditional land rights whose income
recognized under law), the sources or assts
PAPs who don’t have formal are confirmed as
legal rights to land at the time affected due to
of census but have a claim to project.
such lands or assets and the
PAPs who have no
recognizable legal right to the
land they are occupying,.

(World Bank OP4.12 Para
11)

13. | Preference should be given Any specific legislations - Measures will
to land-based resettlement yet to be enacted be prepared to
strategies for displaced PAPs in
persons whose livelihoods are carrying out
land-based. (World Bank consultation.
OP4.12 Para 11)
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Gap between JICA Gap filling
No JICA Guidelines Legislations of Myanmar | Guidelines and Laws of measures for
Myanmar the Project
14. | Provide support for the Any specific legislations yet - Sufficient support
transition period (between to be enacted for the
displacement and livelihood transition
restoration). (World Bank period will be
OP4.12 Para6) provided as
15. | Particular attention must be Any specific legislations - Additional
paid to the needs of the yet to be enacted support for the
vulnerable groups among vulnerable
those displaced, especially groups will be
those below the poverty line, prepared as
landless, elderly, women and appropriate.
children, ethnic minorities etc.
(World Bank OP4.12
Para 8)
16. | For projects that entail land Any specific legislations Abbreviated
acquisition or involuntary yet to be enacted resettlement
resettlement of fewer than - plan will be

200 people, abbreviated
resettlement plan is to be
prepared. (World Bank
OP4.12 Para 25)

provided since
the entail land
acquisition or
involuntary
resettlement of
fewer than 200
people.

Source: JICA Study Team

4.4 Institutional Framework

The followings are relevant institutions with regard to environmental

administration this project.

Ministry of Natural Conservation and Forestry

(MOECAF)

Since country had initiated to start moving onto the path of democracy, new civil
government was elected in 2010. After the selected government, Ministry of
Forestry was reformed as Ministry of Environmental Conservation and Forest

(MOECAF) in 2011 as a national level agency to coordinate and handle

environmental related issues and matters including the implementation of

international environmental agreements signed by government, law enforcements

and information dissemination. Hence, MOECAF has been acting as focal

coordinating body for country’s overall environmental management and

environmental matters.

Five departments and an enterprise under the MOEFAF has been organized,

namely,

1. Planning and Statistics Department
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Forest Department
Dry zone Greening Department
Environmental Conservation Department
Survey Department
6. Myanmar Timber Enterprise
Environmental Conservation Department (ECD) was newly created in October 11, 2012 as
one of the institution of MOECAF to take responsibility for the effective implementation of

SN

environmental conservation and management in Myanmar.
The objectives of forming ECD are,
* To implement the national environment policy

To develop short, medium and long term strategy, policy and planning for the
integration of environmental consideration into the sustainable development
process

* To manage natural resources conservation and sustainable utilization

* To manage the pollution control on water, air and land for environmental

sustainability
* To cooperate with government organization, civil societies, private and
international organizations for the environmental affairs.

Currently, Environmental Conservation Department has been hosting various
environmental and sustainable related workshops and meetings in an effort to fulfill the
country’s most demanding human resource, knowledge and technical expertise in
environmental sector by technical transferring and knowledge sharing from international
consultants.
On the other hand, in collaboration with international finical institutions and United
Nations organizations, MOECAF has also been carrying out the activities of preparing
environmental regulations such as EIA rules, environmental quality standards and other
environmental related issues.
MOCAF has also being planned to organize sub divisions under ECD and extend the man
power in near future with the aim of effectively implement and manage the environmental
regulations and resources in country wide .This newly organized environmental divisions
include

* Administration

* Planning & Internal relation

¢ Pollution control

* Natural resource and EIA

* State and Region departments.
Currently over 50 staff are working under the ECD. The sub divisions are still being
organized and not in a fully functional position yet. As the job allocation and staffing
within the department are in progress, detailed functions and responsibilities given to
individual department remain still unknown in the time of this report. Organization of
MOECAF and ECD are shown in Figure 4.2.

68 | Initial Environmental Examination for 500kV Power Line and Substations



Source: REM
Figure 4.2 Organization Chart of MOECAF and ECD

Myanmar Electricity Power Enterprise (MEPE)

MEPE is one of the institutions under Ministry of Electric Power (MOEP) and responsible for
the sectors of power system operation and maintenance, construction and operation of
power transmission lines and substations, control of national power grid, generation and
maintenance of gas turbines and combined cycle.

One of the environmental representative has temporary been assigned as additional task

to his primary duty by Power Transmission Project Department to coordinate and facilitate
in the process of environmental and social studies and assist in data collection purpose in
this project.

In this purpose, Head of Power Transmission Project Department is fully responsible for
the development and implementation and maintenance of environmental management plan
of proposed project.

Head of Power Transmission Department is fully responsible for the effective and efficient
implementation of environmental management plan conforming to applicable legal
requirements and meet the other requirements described in this plan.

In addition to those, Head of Power Transmission Department shall address the specific
responsibilities for project entities ensuring construction and operation works for this
project being performed in safe and environmental friendly manner in accordance with
requirements stipulated in the management plan.
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Head of Administration Department shall have responsibilities ensuring that execution of
land acquisition and compensation scheme to affected peoples are done in accordance
with the international accepted practices specified in this document. He is also to make
ensure that recommended social mitigation measures are practiced throughout the project
life. The structure of MEPE is described in Figure 4.3.

MEPE
1
I | | | I 1
Power @ . / -
Transmisson Pow%eSﬁstem Pg;%:i%gl " P]qhnl;:itsu]‘rsle " Finance Dept Admin Dept
Project Dept Pt P © s Uep
Source: REM

Figure 4.3 Organization Chart of MEPE

Ministry of Agriculture and Irrigation (MOAI)

Prime responsibility of the MOAI includes promoting the agriculture and irrigation
sectors of Union of Myanmar.

At present, the MOALI is formed with 13 institutions as described in organization chart
illustrated in Figure 4.4.
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Source: REM
Figure 4.4 Organization Chart of MOAI

Amongst these institutions, The Settlement and Land Record’s responsibility (SLRD) is
mainly jurisdiction of land administration.
The SLRD's predominant activities are as follows:

Settlement work

Settlement works deal with measures for fixation of land revenue rates

Collection of Agricultural Statistic

Activities for collection of agricultural statistics include (i) monitoring the progress of land
preparation for cropping and condition a weather and crops production,(ii) carrying out
periodic crop surveys, (iii) compiling data on farmer and farm, (iv) participating is taking
of annual inventory of agricultural machineries and implements for the whole country,
(v) compiling annual seasonal and crop reports, which comprise statistics on rainfall, land
use, irrigation and flood protection, crop acreage, yield per acre and production.

Annual Assessment of land Revenue and Land Rent

Land Revenue has been levied since the time of Myanmar kings Taxation is customarily
based on extent of land and type of crop SLRD undertakes annual assessment of land
revenue and land rent.
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Registration of deeds Agricultural Land administration

It deals with the registration of documents including deeds that must be compulsorily
registered such as those of transferring the rights of immovable properties. Organization
Chart of SLRD is representative in Figure 4.5.

Source: http:/ /www.myanmargeneva.org
Figure 4.5 Organization Chart of SLRD in MOAI

Farmland Management Bodies

In accordance with article 11of Farmland Law (2012) , in order to scrutinize all cases of
registering, transferring, recording, deciding land disputes and other farmland related
matters prescribed in the law, Farmland Management Committees are formed in various
level of government administrative bodies constituted .

The central Farmland Management Committee is formed in line with the law as follows
*  Union Minister of Agriculture and Irrigation ( Chairman)

*  Deputy Minister of Agriculture and Irrigation (Vice Chairman)

*  Director General of SLRD (Secretary)

*  Relevant Government Department Official

Organization chart for the different administrative level of Farmland Management bodies

are described in Figure4.6.
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Source: REM
Figure 4.6 Level of Farmland Management Bodies

Duties and authority of the farmland management bodies at various levels,
constituted by this law are prescribed as follows:

Central Committee for the Management of Vacant, Fallow and Virgin Lands
Central Committee is formed by President of Union of Myanmar in order to ensure
that management task concerning the use of Vacant, Fallow and Virgin Lands
for State Economic Development in relation to commercial agriculture, livestock
breeding, mining, and government allowable other purposes and oversee the
enforcement activities being applied in conformity with law.

The committee is chaired by Union Minister of Agriculture and Irrigation. Director
General of SLRD is assigned as secretary with suitable persons of concern government
department playing member roles.

Regional /State Level Administrative Body
The Regional/State Farmland Committee headed by Regional /State Prime Minister and
organized with concern government departments such as

* Regional/State Minister of Agriculture and Irrigation

* Regional /State Minister of Environmental Conservation and Forestry
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* Regional/State Head of SLRD
*  Other concern department

District /Township/ Village Track Administrative Body
The District and Farmland Administrative Bodies are chaired by heads of respective
administrative Department and include concerned governmental departments similar to
Regional/State FMB

* District /Township Head of Administration Dept. (Chairman)

* Representative of SLRD

* Representative of Environmental Conservation and Forestry Department

* Representative of other concern Dept. as required
Separately, in Hlegu Township, One of the committees is organized to tackle the land
related issues including dispute and compensation and it is most possibly because of high
rate of increasing land grabbers during the half decade.
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5. Alternatives

Without project case:

Without project, generated electricity from hydropower plants in northern region will
not be distributed to the southern region. Similarly, generated electricity from thermal
power plants in southern region will not be distributed to the northern region without
project. Consequently, potential electricity users are not able to afford electricity from
grid connection but have to rely on the electricity from diesel generator, which is more
costly.

Project design: Location of substations:

The Hpayargyi substation was planned to construct in the site of alternative 1, however,
the accessibility is not suitable for bring heavy-weighted equipment such as
transformer from main road through unpaved road and entire land is belonged to
individual, the location of alternative 2 considered because of its convenient
accessibility and less private land to be acquired. However the Government did not
agreed to provide the land in alternative 2. So alternative 3 was selected because of
convenient accessibility and availability of land. The summary of three alternatives is

shown in Table 5.1.

Table 5.1 Alternative Consideration for Substations

Alternative 1 Rating Alternative 2 Rating Alternative 3 Rating
Location Proposed () Project site is|(+) Closeness | Project site is| (+) Closeness
site is Unpaved located 100m | of the located of the
located | narrow road| from national high | 100m from | national high
is not fit to| national way road is | national way road is
bring heavy| highway. convenient | highway. convenient
weighted for bringing for bringing
equipment heavy- heavy-
such as weighted weighted
transformer. equipment equipment
into the into the
construction construction
site. site.
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Alternative 1 Rating Alternative 2 Rating Alternative 3 Rating
Land 100%(24ha) | (-) It is|16% (6.5ha) | (+) Most of | 100% (24ha) | (-) It is
Ownership | Private land | necessary Private the Private land | necessary to
to  acquire| land land acquire land
land  from| 84% belongs to from private
private government. owner.
owner. Land
acquisition is
necessary
but smaller
than
Alternative
1.
Resettlement| 0 (+) There is 0 (+) There is | 0 (+) There is
no no no
resettlement. resettlement. resettlement.

Note: (+)advantage, (-)Disadvantage

Transmission line route:
In the process of finalizing the transmission line route, many alternatives were considered

in order to minimize natural and social impacts. At the end of examination for the line

alignment, two alternatives were left. Although the distance of transmission line is longer

with two extra transmission tower, Alternative 2 was selected in order to avoid school

building to be relocated. The summary of two alternatives is shown in Table 5.2 and

location of the alternatives is shown in Figure 5.1.

Table 5.2 Alternative Consideration for Transmission Line

Alternative 1 Rating Alternative 2 Rating
Location Between tower | (-) There are two | Between tower | (+) There is no
No.148 and | houses and one| No.148 and | immovable assets
No.155 school  building| No.157 within the ROW
within the ROW between the
between the transmission
transmission tower No.148 and
tower No.152 and No.157.
No.153.
Length  of 2.7km (+) Shorter 3km (-) Longer
Alignment
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Alternative 1

Rating

Alternative 2

Rating

Number of 8 (+) Less costly 10 (-) Cost for two
Transmissio additional tower
n Tower needed
Land Private (-) Compensation | Private (-) Compensation
Ownership Agricultural needs to be paid| Agricultural needs to be paid
for the Land for wusing some| Land for using some
Tower Base part of the land in part of the land in
order to construct order to construct
8 transmission 10  transmission
tower. tower base.
Resettlement 0 (-) In order to avoid 0 (*) There is no
resettlement of two resettlement.

houses, school

building need to be

relocated.

Note: (+) advantage, (-) Disadvantage

Note: Alternative 1 route with tower number in while, Alternative 2 route with tower number in Pink

Source: Google

Figure 5.1 Alternative Route Consideration
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6. Scoping

The “scoping’ process of an IEE is aimed at gaining an early understanding of a project

and its social and environmental setting, in order that the likely environmental and social

impacts that may arise from the project can be highlighted early and examined

appropriately in more detail in the IEE.

For the scoping purpose, the project was reviewed carefully and potential impacts have

been identified in light of the Project’s environmental and social considerations against

with foreseeable project activities during construction and operation periods. The

outcome of scoping has been summarized in the Table 6.1 below.

Table 6.1 Scoping

Impacts

Rating

Pre-

Construction/ | Operation

Construct ion

Brief Description

1. Anti-Pollution

1.1

Air Pollution

C

Construction: Air pollution such as exhaust fumes from
earthmoving equipment as well as construction vehicle
associated with the tower and substation construction is
anticipated

Operation: No activity that will cause air pollution is
expected.

1.2

Water
Pollution

Construction: Temporary water pollution due to
concrete mixing, aggregate collection and excavation is
expected. In addition, temporally water pollution from
contractor employ’s camp/ office is expected.

Operation: No activity that will cause water pollution is
expected.

1.3

Waste

Construction: Construction waste soil will be generated
mainly from substation construction site. Vegetable
debris will be generated at the time of land clearance for
the land of substation and transmission right of way.
IAlso, waste such as kitchen scraps and human waste will
be generated from contractor employ’s camps and
construction office.

Operation: Information of waste generation during
opeatrion of proposed project need to be collected.

14

Soil
Contamination

Construction: No soil contamination is predicted.
Operation: Inappropriate management of transformer
will cause oil leakage. Consequently, it will contaminate
soil.

1.5

Noise and
Vibration

Construction: Noise and vibration resulting from

construction activities is expected.
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Rating

No. Impacts Pre- Brief Description
Construction/ | Operation
Construct ion
Operation: Noise from the substation will affect
residents along substation area.
Ground - - Construction/Operation: No activity that will cause
16 Subsidence ground subsidence is expected.
Offensive - - Construction/Operation: No activity that will cause
L7 Odor offensive odor is expected.
Bottom - - Construction/Operation: No activity that will affect
18 Sediment bottom sediment is expected.

2. Natural Environmen

2.1 | Protected U U Construction/Operation: It is necessary to confirm with
Area relevant administrative body if the protected area is

located within the project area.

2.2 | Flora, Fauna U U Construction/Operation: Some impacts on existing
and habitats will be expected due to changing land use
Biodiversity patterns. It is necessary to confirm with relevant

administrative body if the habitat of endangered species
is located within the project area.

2.3 | Hydrological 8] - Construction: It is necessary to confirm the hydrological
Situation situation, especially at the sites of four substations.

Operation: No activity that will affect negative impact on
hydrological situation is expected.

2.4 | Topography C - Construction: Topography and geographical features
and will be affected due to constructing substations.
Geographical Operation: No activity that will affect negative impact on
Features topography and geographical features is expected.

3. Social Environment

3.1 | Involuntary U - Construction: Construction of transmission tower and

Resettlement substation may cause involuntary resettlement.
Operation: No activity that will cause involuntary
resettlement is expected.

3.2 | Vulnerable U - Construction: Vulnerability on affected people needs to
(poor be confirmed in conducting hearings from relevant
households, administrative bodies and affected people.
female- Operation: No activity that will affect vulnerable is
headed expected.
households
etc)
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Rating
No. Impacts Pre- Brief Description
Construction/ | Operation
Construct ion
3.3 | Indigenous u - Construction: Indigenous and ethnic minority in
and Ethnic project area needs to be confirmed.
Minority Operation: No activity that will affect indigenous
and ethnic minority is expected.
3.4 | Local C+ - Construction: Positive impact such as creation of local
Economy, employment is predicted.
Employment, Operation: No activity that will affect local economy,
Livelihood employment and livelihood is expected.
3.5 | Land Use and 8] - Construction: Information on usage of proposed project
Utilization of area need to be collected.
Local Operation: No activity that will impact on land use or
Resources change of local resources is predicted.
3.6 | Water Usage - - [No activity will give negative impact on water usage or
or Water water rights of commons is predicted.
Rights of
Common
3.7 | Existing B - [Construction: Due to construction activities, social
Social infrastructures such as road and bridges will be affected
Infrastructure due to construction vehicles carrying heavy weighted
s and Services machinery and materials.
Operation: No activity that will affect existing social
infrastructures and services is expected.
3.8 | Social - - [No activity that will affect social institutions and local
Institutions decision-making is expected.
and Local
Decision-
Making
3.9 | Mis- - - [No activity that will cause misdistribution of benefit and
distribution of damage is expected.
Benefit and
Damage
3.10 | Local - - [No activity that will cause local conflict of interest is
Conflict of expected.
Interest
3.11 | Cultural U - Construction: It is necessary to confirm if cultural
Heritage heritage is located within the project area.
Operation: No activity that will affect cultural heritage is
expected.
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- No impact is expected

Rating
No. Impacts Pre- Brief Description
Construction/ | Operation
Construct ion
3.12 | Landscape C - Construction: Construction of transmission towers and
substations will change the scenery.
Operation: No activity that will affect landscape is
expected.
3.13 | Gender C - |Construction: Fair involvement in the process of land
acquisition will be disturbed due to gender bias.
Operation: No activity that will cause gender issues is
expected.

3.14 | Children’s - - [No activity that will affect children’s rights is expected.
Rights

3.15 | Communicable C - Construction: Inflow of construction workers from
diseases construction worker’s camp to local communities will
such as raise risks on communicable diseases.

HIV/AIDS Operation: No activities raising the risk of
communicable diseases in the local communities are
expected.

3.16 | Working C - Construction: Inappropriate management of working
Environment environment will raise the risk of accident and decease.
(includes work Operation: No activities raising the risk of working
safety) environment is expected.

4. Others

4.1 | Accidents C C Construction: The effect of construction vehicles to the
local community is expected.
Operation: Risk of electric shock due to entering TL
tower area or substation is predicted.

4.2 | Global - - Construction: CO2 emission from construction vehicles

Warming is not significant.

Operation: No activities that will affect global warming
is expected.

Rating

A: Serious impact is expected,

B: Some impact is expected,

C: Small impact is expected,

+: Positive impact is expected,

U: Extent of impact is unknown and examinationis needed, Impact may become clear as study progresses,

As for positive impacts, the creation of local employment will contribute to the local

economy especially during construction phase.

Table 6.2 shows a Terms of Reference on the IEE, which was prepared based on the scoping

outcome.
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Table 6.2 Terms of Reference for Initial Environmental Examination

No.

Impacts

Item for Study

Methodology

1. Anti-P

ollution

Air Pollution

(DCollect information on present air
quality

©@Confirm present condition in the
project area

®Impacts during a construction phase
@Impacts during an operation phase

(DCollect existing information
@Hearing from relevant
authorities, collect information on
similar project

@ Confirm content, method, period,
location, area on construction works
and access road for construction
vehicles etc

@Confirm present environmental
management system on transmission
line and substation

Water Pollution

(DCollect information on present
water management

©@Confirm present condition in the
project area

@Impacts during a construction phase

(DCollect existing information
@Hearing from relevant
authorities, collect information on
similar project

@Confirm content, method, period,
location, area on construction works
and access road for construction
vehicles etc.

@Confirm present condition in the
project area

Waste (DCollect information on present (DCollect existing information
water management @Hearing from relevant
@Confirm present condition in the authorities, collect information on
project area similar project
(@Impacts during a construction (@Confirm content, method, period,
phase location, area on construction works
and location of construction worker’s
camp/ office
Soil (DCollect information on present (DHearing from relevant authorities,
Contamination management against soil contamination | collect information on similar project
@Impacts during an operation @Confirm present environmental
Phase management system on substation
Noise and (DConfirm ambient noise standard in (DCollect existing information
Vibration Myanmar @Hearing from relevant

authorities, collect information on
similar project

2. Natural Environment

Protected Area

(DCollect information on protected
area in the project area

(DHearing from relevant authorities

Flora, Fauna and

(DCollect information in the project

(DHearing from relevant authorities,

Phase

Biodiversity Area conduct field survey
Hydrological (DCollect information in the project (DHearing from relevant authorities,
Situation Area conduct field survey
Topography and (DCollect information in the project (DHearing from relevant authorities,
Geographical area conduct field survey
Features @Impacts during a construction @Confirm content, method, period,

location, area on construction works
and access road for construction
vehicles etc.
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No.

Impacts

Item for Study

Methodology

3. Social Environment

Involuntary (DConfirm scale of land acquisition (DCollect legislations relevant to land
Resettlement and resettlement acquisition and resettlement,
@Prepare Resettlement Action Plan conducting field survey to confirm
(RAP) in case of acquiring land or the condition such as land usage
resettling assets and/or people and type of assets within ROW and
resulting from the project proposed substation area and
hearing from relevant authorities.
@Prepare RAP in complying with
legislations in Myanmar as well as
JICA guidelines
Vulnerable(poor (DConfirm vulnerability of affected (DCollect legislations relevant to
households, people the vulnerability of affected people,
femaleheaded collect information on similar
households project, conduct hearing from
etc) relevant authorities and affected

people.

Indigenous and Ethnic
Minority

(DCollect information on indigenous
and ethnic minority

(DCollect legislations relevant to
the indigenous and ethnic minority,
conduct hearing from relevant
authorities and affected people.

Land Use and
Utilization of Local
Resources

(DCollect information on land usage
in the project area

(DCollect information on land
usage from relevant authorities

Existing Social
Infrastructures and
Services

(DImpact during a construction phase

(DConfirm content, method,
period, location, area on
construction works and access road
for construction vehicles etc.

Cultural Heritage (DCollect information on cultural (DHearing from relevant authority,
heritage in project area conduct field survey

Landscape (DImpact during a construction (DConfirm content, method, period,
phase location, area on construction works

Gender @ Collect information on the land @ Collect information on the similar
acquisition procedures relevant to project in the past
gender issues @ Collect information on gender
© Confirm gender issues in the issues at administrative body in the
project area project area

Communicable (DImpact during a construction (DConfirm information on similar

Diseases such as phase Project

HIV/ AIDS

Working (DConfirm legislations on working (DCollect relevant legislations,

Environment environment in Myanmar confirm information on similar

(includes work project

safety)

4. Others
Accidents (DImpact during a construction (DConfirm access road for

construction vehicles and conditions
around the area
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No. Impacts

Item for Study

Methodology

Stakeholder Meeting

(DImplement at the beginning and
after drafting IEE report and RAP

(DMeeting type:

At the beginning: Individual basis
with relevant authorities and
affected people

After drafting IEE report and RAP:
Organize public consulting
meeting at Division level (and at
Central level as appropriate)
Target :

At Division Level: Local
administrative bodies (division of
BAGO, Mandalay and Yangon),
MEPE and village head

At Central Level: MOECAF,
MEPE and Local administrative
bodies (regions) as appropriate
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7. Result of Survey, Anticipated Impact and Mitigation
Measures

7.1 Summary of the Result

The IEE was conducted in examining available data, hearing from stakeholders and
carrying out site reconnaissance. According to the result of the IEE, the area is
environmentally not in the priority area as it is free from the approved conservation
areas by Myanmar Government, International Organizations, and other technical
groups. Also there observed no endangered or rare species listed in IUCN Red List or
other lists of locally threatened species both for flora and fauna. The area has been in
common with paddy fields, commercial plantations, secondary forests, scrub land and
human habitation areas.

Consequently, it was concluded that no significant negative impact was predicted and the
expected minor impacts could be avoided or minimized in applying countermeasures. The
majority of negative impacts include temporary and site specific pollution due to
construction activities in the construction phase. The summary of the IEE result with its
mitigation measures is shown together with the scoping result in Table 7.1. Based on the IEE
result, the JICA Environmental Checklist is attached in Appendix 1. The detail of the IEE
result as well as the suggested mitigation measures are described the following section.
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Table 7.1 Result of Scoping and IEE

Impacts

Rating

Rating based on
IEE result

PC/C

(@)

PC/C o

Brief Description and Proposed Mitigation Measures

1.Anti Pollution

1.1 Air Pollution

C

Construction:

Result: Air pollution such as exhaust fumes from earthmoving
equipment as well as construction vehicle associated with the
tower and substation construction is anticipated. Considering the
scale of construction, the negative impact from the construction
works will be limited.

Mitigation Measures: Apply preventive maintenance system,
optimizing construction schedule to minimize time that vehicles
are in operation, apply dust control measures such as water
spraying on the unpaved load, etc.

Operation: No activity that will cause air pollution is expected.

1.2 Water Pollution

Construction:

Result: Temporary water pollution due to concrete mixing,
aggregate collection and excavation is expected. In addition,
temporally water pollution from contractor’s employ’s

camp/ office is expected. Considering the scale of construction,
the negative impact from the construction works will be limited.

Mitigation Measures: Apply sediment traps, silt traps, develop
fuel handling procedure, proper sewage system, etc.

Operation: No activity that will cause water pollution is
expected.

1.3 Waste

Construction:

Result: Construction waste soil will be generated mainly from
substation construction site. Vegetable debris will be generated at
the time of land clearance for the land of substation and
transmission right of way. Also, waste such as kitchen scraps and
human waste will be generated from worker’s camps and
construction office. However, it can be avoided or minimized
applying provision on waste.

Mitigation Measures: Secure sites for disposing of construction
wastes, vegetable debris, installing garbage bins. The used oil
will be kept in the designated place and then recycled and
reused.

Operation: Industrial waste is expected to be produced for some
extent through maintenance activity.

Mitigation Measures: Industrial waste such as waste oil and
sludge will be treated and disposed by the waste disposal facility
owned by Town Development Committee. MEPE and the
contractor will confirm where the waster will be disposed.

1.4 Soil Contamination

Construction: No soil contamination is predicted.
Operation:

Result: Inappropriate management of transformer will cause oil
leakage. Consequently, it will contaminate soil. However
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Impacts

Rating

Rating based on
IEE result

PC/C o

PC/C o

Brief Description and Proposed Mitigation Measures

potential soil contamination is avoidable with appropriate
mitigation measures.

Mitigation Measures: Implement visual inspection on the presence
of oil leakage frequently and provide appropriate spill kits

properly.

1.5

Noise and
Vibration

Construction:

Result: Noise and vibration resulting from construction activities
is expected.

Mitigation Measures: Kept distance from the residential area when
operating noise emitting equipments, apply periodical inspection
of the equipments, limit night work, etc.

Operation:

Result: Noise from the substation will affect residents along
substation area In order to avoid this foreseeable interruption,
locations of substation are carefully selected away from
environmentally and socially sensitive areas.

Mitigation Measures: Engineer design, install noise insulator as
appropriate

1.6

Ground
Subsidence

Construction/Operation: No activity that will cause ground
subsidence is expected.

1.7

Offensive Odor

Construction/Operation: No activity that will cause offensive
odor is expected.

1.8

Bottom Sediment

Construction/Operation: No activity that will affect bottom
sediment is expected.

2. Natural Environment

2.1 Protected Area U _ Construction/Operation: Biodiversity survey indicates that no
protected area is located in the immediate surroundings.
2.2 Flora, Fauna and U U C _ Construction:

Biodiversity

Result: Flora and fauna site investigation was conducted. Both
literature view and site observation, no flora and fauna species of
environmental concerns exists or stay permanently in the project
area. Low biodiversity value was observed in the project area
because the area has been seriously disturbed and the habitats
have been degraded since years due to human encroachment in
the area.

Operation:

Result: No sufficient information is available about the presence
of migratory bird route in the project area in the time of initial
survey.However JICA’s project site between Hpayargyi and
Hlaingtharyar is located more than9 km away from Moeyungyi
Wetland Wildlife Sanctuary. Transmission line is planned to be
constructed southeast from the Sanctuary, and its route is
designed to be further from the Sanctuary. Impact to the
migratory birds is not expected hence mitigation measures are
not necessary. This matter was consulted with ECD on 14 May,
2015 and agreed.
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Impacts

Rating

Rating based on
IEE result

PC/C o

PC/C o

Brief Description and Proposed Mitigation Measures

2.3

Hydrological
Situation

C -

Construction:

Result: Southern Central Myanmar region where proposed 500
kV transmission line with two Substations are located is high-
rain fall area with soft ground and high water table. Streams
across or nearby are permanent (all-season) with water
throughout. Construction activities such as erecting transmission
tower may use drilling mud, concrete or cement material and
there occur potential impact on disturbance in surface and
groundwater flow.

Mitigation Measures: Control the usage of drilling mud, concrete
and cement pumping near the river bank or stream channels and
avoidance to disposal of construction waste in local water bodies.

Operation: No activity that will affect negative impact on
hydrological situation is expected.

24

Topography and
Geographical
Features

Construction:

Result: Topography and geographical features will be affected
due to constructing substations. Topographic features including
mountains, hillocks, river banks that are in natural equilibrium
could be disturbed by routing of power line and substations. It
would lead to the landslides and reducing aesthetic values.

Mitigation Measures: Avoid unnecessary excavation and digging
works

Operation: No activity that will affect negative impact on
topography and geographical features is expected.

3. Social Environment

3.1

Involuntary
Resettlement

Construction:

Result: As for the proposed site for constructing transmission
line, no resettlement is needed since line route is avoided
residential area. As for the proposed substation sites, two
households at Taungoo substation need to be relocated. Due to
constructing 219 tower base and four substations 94.9 ha of land
will be acquired.

Mitigation Measures: Apply appropriate compensation and
assistances

Operation: No activity that will cause involuntary resettlement is
expected.

3.2

Vulnerable (poor
households,
female- headed
households etc)

Construction:

Result: Vulnerability on affected people in the project areas has
been confirmed in conducting hearings from relevant
administrative bodies and affected people. There recorded 5
single-headed families among the potentially affected
households along the Power Transmission Line Route and 3
families with less than 1,000,000 Kyats annual income.

Mitigation Measures: Apply appropriate assistances

Operation: No activity that will affect vulnerable is expected.

3.3

Indigenous and
Ethnic Minority

Construction:

Result: According to the hearing result from relevant
administrative bodies and affected people, the indigenous
and/ or ethnic minority were not confirmed within the project
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Rating based on

Rating 1IEE 1 q A S,
No. Impacts result Brief Description and Proposed Mitigation Measures
PC/C (@) PC/C (@)
area.
Operation: No activity that will affect indigenous and ethnic
minority is expected.
34 Local Economy, C+ _ C+ - Construction:
Employment, Result: Positive impact such as creation of local employment is
Livelihood predicted.
Operation: No activity that will affect local economy,
employment and livelihood is expected.
3.5 Land Use and C _ C _ Construction:
Utilization of Local Result: Due to project a total of about 160, ha of land will be
Resources converted from agricultural and forest plantation to project use.
Mitigation Measures: Apply proper compensation for permanent
land acquisition. Rehabilitate the land temporary occupied for
construction activities.
Operation: No activity that will impact on land use or change of
local resources is predicted.
3.6 Water Usage or - - - - No activity will give negative impact on water usage or water
Water Rights of rights of commons are predicted.
Common
3.7 Existing Social B - B - Construction:
Infrastructures and Result: Due to construction activities, social infrastructures such
Services as road and bridges will be affected due to construction vehicles
carrying heavy weighted machinery and materials. During the
conductor stringing works, there could be some event of blocking
the public roads when working at road crossing .This road
closure will be temporary.
Mitigation Measures: Apply appropriate logistics system for
transportation with heavy load, establishing of road maintenance
crews for immediate repair, provision of detours and road safety
precaution.
Operation: No activity that will affect existing social
infrastructures and services is expected.
3.8 Social Institutions _ _ _ _ No activity that will affect social institutions and local decision-
and Local making is expected.
Decision-Making
3.9 Misdistribution of _ _ _ _ No activity that will cause misdistribution of benefit and damage
Benefit and is expected.
Damage
3.10 Local Conflict of _ _ _ _ No activity that will cause local conflict of interest is expected.
Interest
3.11 Cultural Heritage U - - - Construction:

Result: The probability of existence of invaluable cultural heritage
site within the project affected area have been identified by
literature views, aerial map search, interview with location
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Impacts

Rating

Rating based on
IEE result

PC/C

PC/C o

Brief Description and Proposed Mitigation Measures

authority, local community and site observation at potential
locations. It is believed that no major cultural or religious sites
are identified through in the time of investigation.

Mitigation Measures: Report and stop the works in case of
unidentified artifact or fossil found during details ground check
works and excavation for tower footages and substations.

Operation: No activity that will affect cultural heritage is
expected.

3.12

Landscape

Construction:

Result: Construction of transmission towers and substations will
change the scenery.

Mitigation Measures: Avoid of leaving borrow pit and cut area,
reinstate the damage with vegetation coverage, minimize SS
layout, apply a soil stabilization and embankment planting
strategy and selection of colors

Operation: No activity that will affect landscape is expected.

3.13

Gender

Construction:

Result: Fair involvement in the process of land acquisition will be
disturbed due to gender bias. However judging on the basis of
current social status and women’s role, it is anticipated that land
acquisition process of the project do not practice the gender basis
and no gender concerns is taking place.

Operation: No activity that will cause gender issues is expected.

3.14

Children’s Rights

No activity that will affect children’s rights is expected.

3.15

Communicable
Diseases such as
HIV/AIDS

Construction:

Result: Inflow of construction workers from construction
worker’s camp to local communities will raise risks on
communicable diseases.

Mitigation Measures: Develop a health awareness program,
prepare medical surveillance, improve hygiene at worker’s camp
and employ local people as much as possible outside workers.

Operation: No activities raising the risk of communicable
diseases in the local communities are expected.

3.16

Working
Environment
(includes work

safety)

Construction:

Result: Inappropriate management of working environment will
raise the risk of accident and decease.

Mitigation Measures: Apply safe working practice

Operation: No activities raising the risk of working environment
is expected.

4. Others

41

Accidents

Construction: The effect of construction vehicles to the local
community is expected.

Mitigation Measures: Prepare road safety management plan, apply
seat belt policy, limit driving speed, limit night time travelling

Operation:
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Impacts

Rating

Rating based on
IEE result

PC/C

(@)

PC/C o

Brief Description and Proposed Mitigation Measures

Result: Electric shock hazards will be expected due to improper
management of ROW clearing or luck of information provided to

public.

Mitigation Measures: Manage ROW properly; install security
fences around grid substations and warning signs at each
transmission tower.

4.2

Global Warming _ _ _ _ Construction:

Result: CO2 emission from construction vehicles is not
significant.

Operation: No activities that will affect global warming are
expected.

Note: PC - Pre Construction; C - Construction; O - Operation

Rating

Serious impact is expected,

Some impact is expected,

Small impact is expected,

Positive impactis expected,

Extent of impact is unknown and examination is needed, Impact may become clear as study progresses,

ctowy

No impactis expected

7.2 Anti-Pollution
Air Pollution (Construction)
The potential aspects of the air pollution arising from construction activities of
transmission line can be exhausted gas and dust coming out from construction vehicles
on the unpaved road, diesel power -driven earth movers, clearance of ROW, working
area, access road construction, conductor string equipment such as crane, and operation
of stationary plants such as generator.
Considering the scale of the impact induced by the vehicle and equipment, the scale of
impact is small and enables to be minimized by adopting following mitigation measures
which are subject to incorporate into Environmental Management and Monitoring Plan
(EMMP).

* Applying preventive maintenance system

* Checking vehicle and equipment inspection daily

* Stopping dust generating activities in high wind

* Applying good site practice and house keeping

* Turning off the engine while not in use

* Optimizing construction schedule to minimize time that vehicles are in operation

* Applying appropriate dust control measures such as water spraying on the dusty

unpaved road and open area
* Covering load-carrying platform properly when carrying earth/sand
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Water Pollution (Construction)
Temporary water pollution due to concrete mixing, aggregate collection and excavation
is expected.
Another source of water pollution can be of the spill of fuel used for construction
equipment and generators. The operation of facility will involve transportation, handling,
storage and transferring the fuel potential spill could be raised due to the leakage of fuel
tank, drum, and equipment failure. Oil leakage can contaminate ground water and surface
water degrading their water quality through lack of secondary containment and improper
control. Spill and leaks are nature of unplanned event and can be avoidable to zero
incident by applying in place control measures.

* Applying sediment traps, silt traps as appropriate

* Developing fuel handling procedure

* Install spill kits on site

* Designating area for fuel filling
Another potential source of water contamination can be of the domestic waste water from
construction contractor’s camp. Domestic wastewater from kitchen, toilets, and washing
facilities will be generated by the workers on-site during construction period. Surface
runoff following the heavy rain brings the sediment load and other impurities including
contaminated substances down into the nearby creek degrading the water quality.
Therefore it is essential to adopt the following mitigation measures.

* Preparing proper sewage system

* Covering unprotected soil stock pile with plastic sheet and secure from wind
blowing

* Enduring the effective operation by inspecting and maintaining surface drainage
systems, erosion control and silt removal facilities regularly

Waste (Construction)

Construction waste soil will be excavated mainly from site formation and leveling work
at substation construction sites. Large volume of excavated material are expected for the
construction of four substations which occupies the area of approximately (94.3 ha) in
total. Site formation and Construction of 216 tower bases will also create the excavated
soil.

Vegetable debris will be generated at the time of land clearance for the land of substation
and transmission right of way.

Moreover, waste such as kitchen scraps and human waste will be generated from worker’s
temporary camps and construction office. Other possible debris associated with
construction sites are packing material, cardboards. Used oil is also a kind of hazardous
waste coming from the regular maintenance of construction vehicles and equipment. The
used oil shall be kept in designated place and then to be sold for recycling. Except the
used oil, generation of hazardous waste is not expected.
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In combination of different kinds of waste generated from construction works, impact
caused by generation of waste is expected to having some potential impact and mitigation
measures are proposed for further reduction of the impact.

* Reusing excavated soils for vegetation purpose as much as possible

* Minimize land clearing in needed basis

* Securing designated soil disposal area

* Collecting, handling and transporting all wastes as per construction waste
management procedure

¢ Installing enough dust bins in the places where waste generated

* Disposing of all waste including human waste properly and environmental
friendly manner at designated local municipal waste disposal site

¢ Prohibiting burning the solid waste

* Practicing waste management based on the hierarchy of reduces, reuse and
recycle principle

Waste (Operation)
Industrial waste, such as waste oil and sludge, and vegetable debris is expected to be
produced for some extent through maintenance activity.

Moreover, waste such as kitchen scraps and human waste will be generated from the office.
Other possible debris associated with construction sites are packing material, cardboards.
Used oil is also a kind of hazardous waste coming from the maintenance of transformer
etc. The used oil shall be kept in designated place and then recycled and reused. Except
the used oil, generation of hazardous waste is not expected.

Impact caused by generation of waste is expected to having some potential impact and
mitigation measures are proposed for further reduction of the impact.

*  Collecting, handling and transporting all wastes as per operation waste
management procedure

*  Securing designated place to storage industrial waste including waste
transformer oil (concrete floor with shed and sign)

* Disposing of all waste including human waste properly and environmental
friendly manner at designated local municipal waste disposal site

*  Prohibiting burning the solid waste

*  Practicing waste management based on the hierarchy of reduces, reuse and
recycle principle

Soil Contamination (Operation)

The possible source of soil degradation during the operational phase is oil leakage from
transformer at substation. This can be caused by inappropriate management and
maintenance. In order to overcome this potential impact, management should consider
practicing the visual inspection and conducting transformer leak test on a regular basis.
Necessary spill accessories shall be provided at the transformer location.

It is recommended to apply following measures in order to reduce the risk of oil leakage
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to a level of negligible

* Implementing visual Inspection at potential leak source
* Installing spill kits

Noise and Vibration (Construction)

Noise resulting in during the construction of transmission line and substation can be from
the movement of vehicle and equipment, generator running, concrete mixer and chainsaw
used for cutting trees in ROW clearance.

In Myanmar, there is no regulatory procedure or technical standard defining the ambient
noise level to be controlled. It is recommended to use World Bank Environmental Health
and Safety Guidelines limiting noise level within 55dB during day time and evening time
(6:00-22:00)

* Ensuring all noise emitting activities to be kept distance from the residential area

* Inspecting all noise emitting equipment on a daily basis

* Shutting down all engines while not in use

* Limiting night work including transportation of material

* Maintaining ambient noise level below55 dBA

* Considering a schedule of on-site activities for reducing the potential for the

simultaneous occurrence/overlap of especially noisy activities

Noise and Vibration (Operation)

Owing to the nature and size of substation, consideration should be made for the noise
level of the noise production equipment. Main components of a substation include
capacitor bank and transformer which have potential of emitting noise to somewhat level
and that could cause nuisance to the surrounding socially or environmentally sensitive
areas during night time if precaution is not addressed systematically.

In this project, locations of four substations are carefully chosen based on the criteria such
as keeping reasonable distance from villages and residential area, avoidance of
environmental sensitive areas in regards to physical disturbance.

Additional mitigation measures to attenuate noise level are set out below.

* Integrating engineering noise control concept into the detailed design stage of
substation

¢ Installing noise barrier as appropriate

* Carrying out periodical noise monitoring plan to understand the actual noise
level from substation. Noise monitoring at night time from the nearest residential
should be included

* Avoid residential area and environmentally sensitive area when locating
contractor employ’s camps

Provided that recommended mitigation measures are fully adhered and effective noise
impact on the residential areas during construction and operation phases are reduced to
an acceptable level.
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7.3 Natural Environment

Protected Area (Construction & Operation)

Moeyungyi Wetland Wildlife Sanctuary in Bago region. It is approximately 10.7 km east
from Hpayargyi SS. The area of the Sanctuary is 10,000 ha (40 square miles) and covers
areas of Bago and Waw Townships. It is a one of the rest stops for birds with migrate along
the East Asia- Australian Flyway. The wetland hosts over 20,000 migratory waterbirds from
October to March. These include the threatened birds such as Baer’s Pochard Aythya baeri,
Baer’s Pochard Grus Antigone, Greater Spotted Eagle Aquila clanga and Northern Pintail
Anas acuta. Burmese Eyed Turtle Morenia ocellata also exists in this wetland. It became
Ramsar Site in March 2005, also designated as Important Bird Area and protected wetlands
under Myanmar’s National Biodiversity Strategy and Action Plan (NBSAP).

Source: BirdLife International
Figure 7.1. East Asia- Australian Flyway.

Table 7.2 Threaten Birds and Turtles recorded in Moeyungyi Wetland Wildlife Sanctuary

IUCN
No. Scientific name Common name Family Red List
Status
1 |Aythya baeri Baer’s Pochard Anatidae CE
2 |Grus Antigone Sarus Crane Gruidae VU
3 |Aquila clanga Greater Spotted Eagle Accipitridae VU
4 |Anas acuta Northern Pintail Anatidae LC
5 |Morenia ocellata Burmese Eyed Turtle Geoemydidae VU

CE- Critically Endangered, VU- Vulnerable, LC- Least Concern
Source: Information Sheet on Ramsar Wetlands (RIS) - 2009-2014 version
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Shinpin Kyetthauk Wildlife Sanctuary (which is still in the proposed list) located in
Bago Region. This is about 3.2 km to the south-west of Taungoo Substation at the
bottom of Bago Yoma (Mountain range). Status of the PA is “proposed” in 2009.Hence it
has not officially been listed in the Protect Area of Myanmar yet.

Another protect area is Hlawga Wildlife Park situated in Yangon Region about 7.5 km to
the east of nearest proposed transmission line. It is a designated wildlife park in the list of
protected area.

Owing to the nature of work activities and distance, it is unlikely to have effect on the

protected area.

Consequently, it can be concluded that no impact is predicted in regards to the protected
area by the existing and activities of proposed project option.

Flora, Fauna and Biodiversity (Construction)

The landscape and physical environment were found to be seriously disturbed. The
landform of the area was a combination of flat-land and hill range. This factor supports
the various types of vegetation and cultivated plants.

The transmission line passes a large area of the Bago Yoma Hill range. The scrub forest is
found in the area with some re-growth trees which represent the semi-evergreen forest.
Most hilly parts are covered with greatly degraded moist semi-evergreen forest.
Plantation area includes rubber and Cashew nut (Thiho) plantation areas. Rice is
cultivated in the low and flat lands of the project area.

Wildlife habitat is important for the survival of the wildlife animals in terrestrial

ecosystem. The wild animals are now threatened by habitat degradation and habitat loss
caused by misconduct of human being. The habitats of the areas which will be passed by
the proposed transmission line are found in low value, but still supporting the existence
of some flora and fauna species.

Low biodiversity value was observed in the project area because the area has been
seriously disturbed and the habitats have been degraded. Some threatened wildlife
species like Asian Elephant Elephas maximus and Burmese Eyed Turtle Morenia ocellata are
expected to occur in the areas, but not in frequent manner. List of plant species, plantation
species and bird species observed in the proposed project area are shown in Table 7.3,
Table 7.4 and Table 7.5 respectively.
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Table 7.3 List of plant species observed in the proposed project area

No. Scientific Name Family Name Myanmar Name Habit
1 | Acacia auriculiformis Mimosaceae Malaysia padauk T
2 | Acmella calva Asteraceae Shadon-po, Sein-nagat H
3 | Ageratum conyzoides Asteraceae Khwe-thay-pan H
4 | Ailanthus triphysa Simaroubaceae O-dein T
5 | Albizia myriophylla Mimosaceae Suboke nwecho S, ST
6 | Albizia procera Mimosaceae Sit-pin T
7 | Alternanthera sessilis Amaranthaceae Pazun-sar H
8 | Antidesma bunius Euphorbiaceae Kinbalin ST
9 | Aporusa villosa Euphorbiaceae Ye-main T

10 | Artocarpus heterophyllus Moraceae Pein -hne T

11 | Azadirachta indica Meliaceae Tama T

12 | Bridelia retusa Euphorbiaceae Seik-chay ST

13 | Carallia brachiata Rhizophoraceae Mani-awga T

14 | Chromolaena odorata Asteraceae Bizat

15 | Commelina diffusa Commelinaceae Myet kyut H

16 | Congea tomentosa Verbenaceae Thamaga-hmwezoke Cl

17 | Dactyloctenium aegyptium Poaceae Myet-lay-gwa

18 | Dillenia pentagyna Dilleniaceae Zin-pyun T

19 | Dioscorea birmanica Dioscoreaceae Khat-cho Cl

20 | Eleusine indica Poaceae Sin ngo myet

21 | Emblica officinalis Euphorbiaceae Zee-phyu T

22 | Ficus rumphii Moraceae Nyaung T

23 | Getonia floribunda Combretaceae Kywet nwe Cl

24 | Ipomoea sagittata Convolvulaceae Kone kazun Cl

25 | Lagerstroemia speciosa Lythraceae Pyinma T

26 | Lannea coromandelica Anacardiaceae Nabe T

27 | Mangifera indica Anacardiaceae Tha-yet T

28 | Microcos paniculata Tiliaceae Mya-ya T

29 | Mimosa pudica Mimosaceae Hti-ka-yone H

30 | Mitragyna parvifolia Rubiaceae Hetin T
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31 | Musa sp. Musaceae Taw nget pyaw T
No. Scientific Name Family Name Myanmar Name Habit
32 | Ricinus communis Euphorbiaceae Kyetsu S
33 | Samanea saman Mimosaceae Kokko T
34 | Senna siamea Caesalpiniaceae Mezali T
35 | Sida acuta Malvaceae Wet-chay-pane S
36 | Smilax macrophylla Smilacaceae Sein nabaw Cl
37 | Strychnos nux-blanda Loganiaceae Kha baung T
38 | Syzygium cumini Myrtaceae Tha bye T
39 | Tadehagi triquetrum Fabaceae Lauk-thay S
40 | Tectona grandis Verbenaceae Kyun T
41 | Terminalia bellerica Combretaceae Thit seint T
42 | Terminalia catappa . Combretaceae Banda T
43 | Thespesia lampas Malvaceae Taw-wah S
44 | Urena lobata Malvaceae Katsene S
45 | Xylia xylocarpa Mimosaceae Pyinka do T
46 | Ziziphus jujuba Rhamnaceae Zee pin ST
47 | Oryza sp. Poaceae Rice G
T-Tree; ST-Small Tree; S-Shrbb; H-Hurb; G-Grass; Cl-Climber
Table 7.4 List of plantation species in the proposed project area

No. Scientific Name Family Name Myanmar Name Habit

1 | Anacardium occidentale Anacardiaceae Thiho T

2 | Hevea brasiliensis Euphorbiaceae Rubber T

Table 7.5 Birds Species recorded in teh proposed project area
IUCN
No. Scientific name Common name Family Red List
Status

1 | Acridotheres tristis Common myna Sturnidae NL

2 | Microcarbo niger Little Cormorant Phalacrocoracidae NL

3 | Milvus migrans Black Kite Accipitridae NL
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IUCN
No. Scientific name Common name Family Red List

Status
4 | Accipiter badius Shikra Accipitridae NL
5 | Sterptopelia chinensis Spotted Dove Columbidae NL
6 | Halcyon smyrnensis White-throated Kingfisher | Alcedinidae NL
7 | Merops orientalis Green Bee-eater Meropidae NL
8 | Aegithina tiphia Common Iora Aegithinidae NL
9 | Lanius cristatus Brown Shrike Laniidae NL
10 | Oriolus tenuirostris Slender-billed Oriole Oriolidae NL
11 | Dicrurus macrocercus Black Drongo Dicruridae NL
12 | Dicrurus leucophaeus Ashy Drongo Dicruridae NL
13 | Rhipidura aureola White-browed Fantail Rhipiduridae NL
14 | Pycnonotus cafer Redvented Bulbul Pycnonotidae NL
15 | Orthotomus sutorius Common Tailorbird Cisticolidae NL
16 | Copsychus saularis Oriental Magpie-Robin Muscicapidae NL

NL- Not Listed

Construction of transmission line includes clearance of ROW with 25m of each side from
the center line. Vegetation clearance including trees can have loss of habitation that
supports the basis need of life such as food, shelter to the wildlife of the area. Survey
results indicate the absence flora and fauna species of ecological and environmental
concern or sensitive. Protected species such as wild elephants some time pay temporary
visit the area in Hlegu Section during the winter and summer in search of food.

The predicated potential associated with construction of transmission could be habitat
destruction to the low graded fauna of the project area.

During the initial phase of project, selection of four substations has been carefully
considered with avoidance of environmental sensitive area. The location of proposed
substations consists of agriculture land mixed with shrub in some area.

Following mitigation measures are suggested with the intention of preserving the existing
natural environment as much as possible and avoiding unnecessary damage by project
activities though the study area has been already degraded.

*  Minimizing vegetation Clearance of ROW as much as possible and ensuring the
clearance not beyond designated area

* Leaving ground vegetation and shrub within the ROW unless disturbance to
access

e Carrying out all vegetation clearance in consultation with Department of Forest

* Disposing of chopped trees in accordance with Forest Department Guidance

* Rehabilitating borrowed pit or stock pile areas after completion of construction

*  Prohibiting hunting activities by contractor employees

*  Prohibiting forest resource extraction by contractor employees
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*  Prohibiting introduction of exotic species

*  Prohibit using herbicide for clearing vegetation

* Releasing into natural habitat shall be done in consultation with Forest
Department in case of evidencing Burmese Eyed Turtle which may be present
sometime

Flora, Fauna and Biodiversity (Operation)

During the initial survey, there is no sufficient information about the pattern of migratory
birds, there status and route in the project area. However JICA’s project site between
Hpayargyi and Hlaingtharyar is located more than9 km away from Moeyungyi
Wetland Wildlife Sanctuary. Transmission line is planned to be constructed
southeast from the Sanctuary, and its route is designed to be further from the
Sanctuary. Impact to the migratory birds is not expected hence mitigation measures
are not necessary. This matter was consulted with ECD on 14 May, 2015 and agreed.

Hydrological Situation (Construction)
Southern Central Myanmar region where proposed 500 kV transmission line with two

Substations are located is high-rain fall area with soft ground and high water table. Streams
across or nearby are permanent (all-season) with water throughout. Pilation operation for
erecting transmission tower may use drilling mud, concrete or cement material and there
occur potential impact on disturbance in surface and groundwater flow. Followings are
mitigation measures for minimizing hydrological impacts because of power line construction.

e  Strictly controlling usage of drilling mud, concrete and cement pumping near
the river bank or stream channels by MEPE personnel and environmental
section/ person of contractor

*  Prohibiting flowing construction material or disposal of construction waste into
river channels

Geographical Features (Construction)

Topographic features including mountains, hillocks, river banks that are in natural
equilibrium could be disturbed by routing of power line and substations. It would lead to
the landslides and reducing aesthetic values. Contractors of the MEPE have to avoid
unnecessary excavation or digging the earth.

Proposed Taungoo substation lies on the top of Sagging fault area, which is considered as
major active fault in Myanmar. The fault had ruptured in 1930 developing an earthquake
with magnitude of 7.3 in Bago area. The fault is composed of several segments with
different sizes. Thus, it is envisaged that Taungoo substation has potential of earthquake
risks. Therefore, it is recommended to construct the Taungoo Substation with astigmatic
design.

7.4 Social Environment
Social impact on community is generally reflection of both actual and perceived impact.
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In order to outline the key social issues related to proposed project, a series of activities
were carried out including site inspection and scoping. The methodology approached to
collect necessary information for assessing the severity of impact involves the review of
both primary and secondary data resource.

Preliminary survey has been carried out using three set of key questionnaire form namely,
village level, ROW and Social Economic during the observation. The social concerns
identified in scoping section of social environment are furthermore focused during the
evaluation of impact process and required data collection was made from primary
sources.

Involuntary Resettlement (Construction)

The area in which transmission line and substations location are carefully selected with
the principle of avoiding relocation as possible as it can be. Serious attentions are paid in
considering the alternatives options of transmission line. As a result, there is no household
fall within the transmission line corridor as per current proposed transmission line design.
However, it is unavoidable in the case of Taungoo Substation as two households are
located in the proposed site.

In addition, it is impossible to avoid the use of tower base and substation in private land
mainly agricultural class. A total of 18.8 hectare of private land for tower base construction
and 122.4 hectares of private land for substation shall be acquired permanently.

Though there is no relocation is expected from the construction of transmission line, two
households at the Taungoo substation need to be relocated during the construction of
Taungoo substation.

Detailed information about land acquisition process is mentioned in Resettlement Action
Plan which is reported in separate document.

Vulnerable (Construction)
The 95 km long transmission line and construction of 4 substations will potentially affect
to 24 villages which lie in the transmission corridors and adjacent to substations. It is
estimated based on the village survey that potential numbers of households which would
have direct impact by either loss of land or crop/plantation removal or both is
181 households.

1. Single headed Family

2. Elderly or disable headed Family

3. Poor Family (less than1,000,000 annual income)
There recorded 5 single-headed families among the potentially affected households along
the Power Transmission Line Route and 7 families with less than 1,000,000 Kyats annual
income.

Indigenous and Ethnic Minority
Myanmar is a country with diverse ethnicity. Myanmar population is composed with as
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many as 135 ethnic groups.

Amongst seven ethnic groups known as Myanmar, Mon, Rakhine, Kachin, Karen, Shan
and Kayah are regarded major ethnicity. Myanmar has the largest population constituting
about 68% and the remaining belongs to diverse ethnic groups.

Social search undertaken during Mid-October 2013 and March 2015 along the
transmission line corridor and substation surroundings area indicates that majority of
population residing in the project affected area are Myanmar. A total of 199 affected
household in the project affected villages along the transmission line as well as
substation sites were cooperated for socio-eco surveying purpose and accordingly a
series of interviews had been carried out.

Survey results indicate that Bamar people living in that area reach to 86.4% of total

population followed by 11.6% of ethnic Karen group.

It is obvious that Hmawbi and Hlegu Township belong to more diverse ethnic groups
other than that of areas. Table 7.6 shows the main ethnicity and religion by villages in the
affected area.

Table 7.6 Main Ethnicity and Religion by villages in the affected area

. . Ethnicity (%) Religion (%)
No. | Township | Name of Village = : =
Bamar Karen Mon Chin | Buddhist | Christian
1 | Bago Hlaw Kar 87.9 7.4 25 0 90 7.4
Sit Pin Seik 97.2 0 24 0.3 100 0
Baw Net Kye 95.9 2.25 1.6 0 98 2
2 | Hlegu Kyar Inn Ah Shae 99.5 0.52 0 0 99 1
Nante 90 0.07 0 0 100 0
Sar BuTaung 63.4 36.4 0 0.58 64 36
Gwe Tauk Eain 90 6.4 0 0 90
Min Kone 96.2 1.5 0.7 1.3 98 2
3 | Hmawbi | Min Yower 57.1 42.8 0 0 57 43
War Pa Taw 98.2 1.7 0 0 98 2
Bant Bawe Kone 99.2 0.55 0.1 0 99 1
Inn Gyin Kone 87.2 9.43 0 0 90 10
Hle Ngote 88.8 11.33 0 0 88 12
Hla Pa Dar 87.4 12.6 0 0 88 12
Let Pan Tan Su 84 2.57 0 0.31 97 3
Ye Paw The 54 46 0 0 54 46
Moe Kyo Pyit 61 39 0 0 60 40
4 | Htantapin | Htain na pin 93 0 0 93 7
Deik Kone 100 0 0 100
War TaYar 100 0 0 100
Pauk Tan 100 0 0 100
Ka Lain 71 27 1 0 97 0.02

Source: Field Survey, March 2015
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It is understood that all ethnic minorities in the project area have already conditioned
by the main stream Myanmar Society for years, speaking Myanmar Language as native
language and practicing Myanmar culture as well.

Such findings indicate that potential influence on the ethnic minority in the way
of changing culture and livelihood by project is unexpected.

Local Economy, Employment, Livelihood

It have been found out through both field observation and secondary source
information, agriculture and plantation is the largest and predominant industry in the
study area including transmission corridor and substation sites as majority of the
affected community rely their livelihood on the agriculture.

According to the income survey conducted in the four townships in which
transmission line transverses for 52 households, over 83.36% their main income
from agriculture business. Average income of affected households and main business
in transmission line area and substation area are shown in Table 7.7 and Table 7.8
respectively.

Table 7.7 Average income of affected household and main business in Transmission Line Area

No. of A Main Income
Township Household I verage -
Survey ncome Agriculture Shop Government Other
(%) (%) Service (%) (%)
Hmawbi 34 5,032,353 76.76 3.82 411 15.3
Bago 7 3,214,285 100.00 - - -
Hlegu 5 11,720,000 78.00 22.00 - -
Htantapin 6 2,500,000 86.66 3.33 - 10
Mean Average 13 5,616,659 85.36 7.29 1.03 6.33
Source: Field Survey, March 2015
Table 7.8 Average income of affected household and main business in Substation Area
No. of A Main Income
Township Household I verage -
Survey ncome Agriculture Shop Government Other
(%) (%) Service (%) (%)

Meikhtilar 4 2,500,000 73.33 26.67 - -
Taungoo 12 4,183,333 98.33 - - 1.67
Bago 10 6,068,000 100.00 - - -
Htantapin 7 5,470,000 100.00 - - -
Mean Average 10 4,555,333 92.92 6.67 - 0.42

Source: Field Survey, March 2015
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It can be concluded that the economy of the study area of 500KV power transmission
line (Hmawbi, Bago, Hlegu and Htantabin Township) is predominantly based on
agriculture which is followed by shop business.

Similarly the potential affected household residing in the substation locations
mainly relies on the agriculture business as about 92.92% of income of individual
household comes from agriculture.

The project will have notable impact on employment especially during the construction

period of transmission line and substations. It is expected that local workforce will
be mainly sourced for the construction activities. Majority of workforce shall be used in
construction of substations.

The prospect of an increased income and greater autonomy is likely to cause an increase
in the aspirations of local communities both those involved with the project and, to a
lesser extent, those from other working individually. This is a direct positive effect with
a moderate extent though it is short term. As consequence, it is considered as a major
beneficial impact resulted from the project on the local community.

It is expected that construction contractor will provide awareness and critical training
necessary to its employees. It is perceived that capacity building will foster the perception
of local community and regards as one of the beneficial effects as well.

There is some probability that the workforce will patronize local retail services, such as
food outlets, which would be beneficial to the economy at the local scale.

On the project side, it is certain that some materials required for the project use could be
locally available and due to the easy accessibility, there might be greater consumption for
local market and increase business opportunity for local business.

With intention of having improved in local economy’ development, constructive
measures which could enhance the economic status of local community and livelihood
are suggested.

* Investigating the possible procurement needs of the project that can be sourced
locally

* Investigating the possible employment needs of the project that can be sourced
locally

* Identifying the range of skill required for the labor force and conduct a gap
analysis against skills availability

*  Providing information to local people of job openings through local advertising,
information center, project notice boards

* Developing and implementing a local employment policy for the people
of affected communities

*  Practicing careful management about the expectation of local people in regard
to the employment to avoid any disputes

Land Use and Utilization of Local Resources (Construction)
Calculation of land utilization for the construction of transmission line is based on the
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design of tower base and number of tower to be erected to support conductors and
worldview map. Accordingly, transmission line will pass through various types of land
inclusive of agricultural land, plantation, forest land, government land and other.

Owing to the construction of tower structure, 26.0 ha of land is designed to be acquired
permanently.

Establishment of four substations will affect 126.5 ha of land which is also to be acquired
permanently.

Land utilization for transmission line and substation is unavoidable and will occur
permanently during construction period. Land use information is detailed in Table 7.9.
Additional measures for the land use are described in Resettlement Action Plan which is

prepared separately.
Table 7.9 Land Use
Transmission Line Substation
Item Total
Unit Unit
Affected Land Area (Permanent) ha 26.0 ha 126.5 152.5
ROW Clearance Affected Area* ha 118.7

*Tree higher than 3m needs to be cut-down or trimmed within average about 25% of ROW in between transmission
towers

Existing Social Infrastructures and Services (Construction)

Predicted potential impact on the existing local infrastructure is use of public road and
village roads and bridges for the transportation of materials, workers, food and other
necessities for use of construction works. Truck carrying excessive loads and heavy
equipment can contribute the damage of public roads and bridge which can lead to the
local community dissatisfaction.

Transmission line will cross over a numbers of public access including two major high

ways (4 times), two railways, and other villages” access roads.

During the conductor stringing works, there could be some event of blocking the public
roads when working at road crossing .This road closure will be temporary.

In order to minimize the degree of impact occurred on the infrastructure, following

mitigation measures are proposed.

* Arranging careful logistics management with understanding of the bearing
capacity of road and bridge to be utilized

* Dispatching road maintained crew to the area where access roads are damaged
by construction activities in consultation with relevant authorities

* Delivering prior notification to local authority and public for the temporary
road closure

* Constructing alternative routes by contractor in case of using the village access
for long

* Providing road signs, safety barriers
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Cultural Heritage (Construction)
One of the principles adopted during this study is to avoid the area of cultural
significances so as not to affect the cultural believes and aesthetics of local community by
construction activities of the project. Consideration is made to include small shrines built
by local villages as those are important figures for local people in term of religion belief.
The probability of existence of invaluable cultural heritage site within the project affected
area have been identified by literature views, aerial map search, interview with location
authority, local community and site observation at potential locations. It is confirmed that
no major cultural or religious sites are identified through in the time of investigation.
Based on the information provided above, it is anticipated that it is unlikely to have
cultural impact by the construction and existence of project.
However, following additional protective measures are adopted to implement s in case of
unidentified artifact or fossil found during details ground check works and excavation for
tower footages and substations.

* Suspending the work activities in the places where archeological remains or
artifacts or old graveyard inclusion of tombs and other forms of subjects tend to
be cultural concerns are found

*  Reporting to the authority concerns for further action

Landscape (Construction)
During the construction stage, there is likely to have changing of landscape pattern by the
earthwork, installation of transmission line and substations construction as selected
location is mostly in unpopulated area with the absence of existing structures.
The construction activities include sequential activities and each activity can result in
landscape variation. The tall transmission towers of 500 KV power grids can also pose a
virtual intrusion permanently.
Substations are allocated in the paddy field area, fallow land and area surrounded by
bamboo forests. The existence of these facilities on the adjacent environmental can post a
visual intrusion.
Visual impact associated with project activities can be reduced to somewhat extent by
applying following mitigation strategies.
* Avoiding of leaving borrow pit and cut area without filling back or re-
vegetation
*  Selecting the area for components stockpile free of thick vegetation
* Introducing rehabilitation program to reinstate the damage vegetation
coverage immediately upon the completion of construction
* Developing a soil stabilization and embankment planting strategy during the
detailed design phase to ensure that land affected by slope excavation can be
replanted
. Selecting colors for the substations to match or indifference the surrounding
area.
* Lighter colors may be utilized where technically feasible to reduce the visibility
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of the substations

Gender

The constitution of Myanmar has granted the equal right for every person regardless of
color, gender, age, religious belief and race. In Myanmar, 80% of the population are
Buddhism which does not encourage differentiating between men and women.
Traditionally, respect is ranked to men as they are the leading the livelihood of family
with full responsibility of earning income. In these days it is obvious that women becomes
speaker of household in some cases.

Judging on the basis of current social status and women’s role, it is anticipated that land
acquisition process of the project do not practice the gender basis and no gender concerns
is taking place.

* Avoiding of treating gender discrimination
* Taking into account women’s suggestion and opinions with careful and
cautious consideration prior to commence the land acquisition scheme

Communicable Diseases such as HIV/AIDS (Construction)

Transmission line will pass through some villages and towns territory. Substations are
also located adjacent to local community. Temporary construction contractor employee’s
camps are typically set up within easily reachable distance from the local residential area.
Though a proportion of construction workforces are to be recruited from the local areas
and live locally, some numbers of workforces are to be sourced outside of the community
area. Those include skilled labor and technical experts.

It is anticipated the relationship between workforce and local community will be
increased from time to time. Consequently, potential health issues within the local
community from the 500 KV power grid and substations project are foreseeable to some
extent. The source of communicable disease could be in- migration as a result of project
development who can introduce and spread the disease to local population.
Communicable diseases, such as malaria, TB and HIV/AIDS, are known to follow
transport corridors and locations where there in an influx of migrants mostly in temporary
construction camps for substation facilities.

Health facilities including local clinics and hospitals can be accessible within driving
distances for the construction of Substations in the area of Meikhtilar, Taungoo,
Hpayargyi and Hlaingthayar Township. However issues becomes obvious for the
construction of transmission tower and transmission line owing to their remote location
and proper health service can be a major issues for treating illness and occupational
related injuries.

In order to mitigate and prevent the possible introduction of communicable disease,
following measure is suggested.

* Developing health awareness programs within Construction Health and Safety
Plan focused on raising awareness of diseases prevalent in the area
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* Carrying out medical surveillance including medical checkup to immigrant
workers that will include testing HIV, Tuberculosis, Malaria and Hepatitis as a
basis requirement.

*  Recruiting local workforce as much as possible

Working Environment (Construction)
During the scoping phase, it has been identified that inappropriate management of
working environment will raise a series of risks that can lead to accident and disease to
both work operatives and local community both in construction and operation periods of
project.
Due to absence or inadequate legislative framework and standard for the control of
occupation health and safety in Myanmar, it is strongly recommended to adopt internally
accepted industrial practice to management the occupational health and safety issues at
construction work sites.
The nature of construction itself is a risk based industry with having potential of
occupational related health and safety concerns if appropriate control fails. The
installation activities of transmission line and construction of substations could pose
inherent risk of injuries to its workers. The predicted risky areas associated with
construction works for the proposed project are

*  Working at Height

* Equipment and Equipment Movement

e Lifting

* Fire Hazard

*  Chemical Handling

* Slip, trip and fall

* Electrical hazards

e Scaffolding

* Sanitation

* Road Safety
Adequate occupational health and safety management plan is required to develop,
implement and maintain as required through the construction phase and incorporated
into the construction management plan.
Following measures are suggested to address in the construction safety management plan.

* Preparing occupational health and safety management plan for construction in

contractual agreement.
* Developing risk assessment prior to the commence of construction works
* Providing safety orientation for all workforces including management and
supervisor level
* Providing the provision of personal protective equipment to all working forces
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*  Providing specific procedure, training and provision of safety harness for
working at height more than 1.8 m.

* Designating person for scaffolding works

*  Preparing safety working procedure for movement of equipment

* Providing with the provision of safety drinking water sufficiently

* Ensuring good sanitation including kitchens and latrines and install good
drainage

*  Developing of emergency response plan in close collaboration and consultation
with relevant local authority and potential affected community

* Providing firefighting equipment such as potable extinguishers at the potential
fire hazard areas.

With the development and implementation of construction health and safety

management system, occupational risks can be minimized.

Others
Road Accident (Construction)
It is envisaged that a number of construction and utility vehicles will use the public road
and village access during construction period for various purposes. Having used the
public road, anticipation is high for occurring road accident in which local community
may be involved. Precautionary measures are essential to avoid or mitigate the potential
road incidents. Suggestions are made to improve the contractor’s road management plan
as below.

» Developing road safety management plan

* Preparing preventive maintenance system on vehicle and truck

*  Setting speed limit based on the locations.

*  Confirming all driver process valid driving licenses

* Limiting night travelling or transportation

Accident (Operation)

It is anticipated that electrical shock hazard can pose a threat to ROW and transmission
line maintenance workers and community if appropriate safe practice and luck of
providing sufficient information to public during the operation. However, these potential
risks can be avoidable by adopting appropriate safety management, installation of
security fence around grid substations and warning sign with proper designs at each
tower.
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8. Environmental Management

The effective Environment Management contributes the minimization of environment impact
predicted in the assessment process and fully incorporates the environmental protection into
project management system.

The objective of environmental management plan is to ensure the contractor engaged in
necessary control and mitigation measures set out in this plan and develop management
strategies to minimize or mitigated the potential adverse impacts.

Project contractor under the close supervisor of project proponent (in this project case
MEPE) are responsible for the implementation of any additional mitigation measures found in
the ongoing process of impact identification in addition to adhering contractual agreement
described in this plan.

8.1 Institutional Arrangement
The roles and responsibilities of institutions concerned for the Project’s environmental
management in a construction and operation phases are summarized in Table 8.1.

Table 8.1 Roles and Responsibilities for Institutions concerned

Institution Roles and Responsibilities

Pre-Construction/Construction Phase

Power Transmission Project - Supervise tasks implemented by the Project Management Unit

Department(PTP) in MEPE (PMU)

- Assign a staff dealing with environmental and social issues in
Project Management Unit (PMU)

Project Management Unit, PTP - Support the environmental staff assigned by the MEPE as
(PMU) appropriate

Administration Department in - Finalize compensation price with affected people and disburse
MEPE compensation/assistance to project affected peoples
Compensation Committee (SLRD, | - Set compensation standards / assistances

Police officer, Agriculture and
Irrigation Department and
General Administrated
Department at the relevant
township and project owner:

MEPE)
Environmental and Social Staffin | - Develop the Construction Environmental Management Plan
PMU (CEMP) for project contractors.

- Supervise the mitigation measured implemented by the

(Assigned from PTP to work for construction contractor addressed in the Environmental and

PMU) Social Management Plan (EMP)
- Open windows for project affected peoples
Environmental Division - Deal with environmental and social issues
(Established in construction - Ensure the implementation of the CEMP in all construction site
contractor)
Operation Phase
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Power System Department in - Implement operation and maintenance of transmission and
MEPE substation including environmental management

(1) Construction Phase

Mitigation measures during the construction phase will be implemented by the
construction contractor with the close supervisor of Power Transmission Line Project
Department of MEPE. The environmental division needs to be established within the
construction contractor in order to carry out the mitigation measures addressed in the
construction environmental management and monitoring plan (CEMMP), which will be
prepared based on the environmental management and monitoring plan (EMMP) during
the detailed design phase.

The mitigation measures implemented by the construction contractor will be monitored
by the environmental division in the construction contractor. The project management

unit (PMU) which will be established in the MEPE during the construction phase will
assign an environmental and social staff or environmental team to monitor and inspect
and audit as required the contractor’s performance on mitigation activities throughout
the execution of project phase in accordance with the requirements stipulated in this
document and other additional studies.

(2) Operation Phase

After completion of construction works the project area will be managed together with
existing facilities in the MEPE. Accordingly, the division of at the Transmission Line
Project Department in the MEPE will take responsibility on the implementation and
maintenance of EMMP in the operation phase in collaboration with Power System
Department which normally controlling the activities of substations.

8.2 Mitigation Measures and Monitoring Plan

Based on the IEE result, the mitigation measures are prepared for each environmental
impact. The responsibility of implementing the mitigation measures, parameter for
monitoring, measurement of monitoring frequency, responsibility of implementing the
monitoring in the construction and operation phases is shown in Table 8.2. The proposed
monitoring form is attached in Appendix 2. The EMMP will be reviewed and finalized
during the detailed design phase. Construction Environmental Management and
Monitoring Plan (CEMMP) will be prepared based on the EMMP in order for the
construction contractor to implement environmental mitigation measures. The CEMMP
will be prepared by the construction contractor as a part of tender document.
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Table 8.2 Environmental Management and Monitoring Plan

and housekeeping practice
* Turn off the engine while not]
in use

* Appropriate dust control
measures such as water
spraying on the dusty
unpaved
road and dusty area especially
in dry season

* Optimize construction
schedule to minimize time
that vehicles are in operation

. Parameter Measurement .. .
Potential e Institutional Implementation
Proposed Mitigation Measure | to be and et e1e
Impact . Responsibility | Schedule
Monitored Frequency
Construction
Anti- Pollution
Air Pollution | * Development of Preventive | Vehicle Daily, Visual Mitigation During the
Maintenance System for inspection Inspection measures Construction
vehicle and equipment checklist implemented by
* Daily vehicle and equipment Contractor
Inspection to be carried out No of
* Dust generating activities water Monitored by
shall be stopped in high Spraying Environmental
wind and Social Staff
* Good Site management in PMU,MEPE
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Potential
Impact

Proposed Mitigation Measure

Parameter
to be
Monitored

Measurement
and
Frequency

Institutional
Responsibility

Implementation
Schedule

Water
Pollution

13 | [nitial Ent

* Fuel handling procedure to
be

developed

* Spill kits are available on site
* Designated area for fuel
filling

* Proper disposal of sewage
shall be planned

* Prior to the commencement
of site preparation, silt trap/
silt removal shall be installed
* The surface runoff shall be
collected by the on-site
drainage system and
discharged into storm drains
after the removal

of silt in silt removal facilities
* Unprotected soil stock pile
shall be temporary covered
with plastic sheet and secure
from wind blowing

* Surface drainage systems,
erosion control and silt
removal facilities will be
regularly inspected and
maintained to ensure their
effective operation
particularly following
rainstorms

ironmental Examination for

No of fuel
Leakage

Monthly
Site
Inspection,

Inspection
following the
storm, heavy

rain,

b00kV Power |

Line and Substa

Mitigation
measures
implemented by
Contractor

Monitored by
Environmental
and Social Staff
in PMU,MEPE

tions

During the
Construction




* All wastes are to be
collected , handled and
transported as per
construction waste
management procedure
*Enough dust bins are to be
located in the places where
waste generated.

* All waste including human
waste shall be disposed of
properly and environmental
friendly manner at local
municipal waste disposal area
* Burning the solid waste shall
be not being permitted.

* Waste management
practices should be based on
the hierarchy of reduces,
reuse and recycle principle

. Parameter Measurement .. .
Potential e Institutional Implementation
Proposed Mitigation Measure | to be and ot ets
Impact . Responsibility | Schedule
Monitored Frequency
Construction
Waste * Excavated soils shall be Site Monthly Mitigation During
reused for vegetation purpose | Inspection Work site measures Construction
as much as possible and camp implemented by
* Reinstatement works shall inspection Contractor
be considered for borrowing
pit Types of the Monitored by
* Land shall be cleared only waste, Environmental
needed basis amount, and Social Staff
* Designated soil disposal disposal in PMU,MEPE
area shall be provided method
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* All engines have to be shut
down while not in use

* Night work including
transportation of material
shall be limited

* Ambient noise level shall be
maintained below 55dB
during daytime and evening
time

* Schedule on-site activities to
reduce the potential for the
simultaneous
occurrence/overlap of noise

. Parameter Measurement o .
Potential e Institutional Implementation
Proposed Mitigation Measure | to be and —
Impact . Responsibility | Schedule
Monitored Frequency
Noise and * All noise emitting Vehicle Daily visual | Mitigation During
Vibration equipment Inspection Inspection measures Construction
shall be ensure that working Checklist implemented by
activities should be kept Contractor
distance from the residential
area Noise Monthly Monitored by
* All noise emitting measurement Environmental
equipment are to be inspected and Social Staff
on a daily basis in PMU,MEPE
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vegetation is not cleared
beyond designated area

* Ground vegetation and
Shrub

within the ROW shall be
left unless disturbance to
access

* All vegetation clearance shall
be carried out in
consultation with
Department of Forest

* Chopped trees shall be
disposed of in accordance
with Forest Department
Guidance.

* Re-vegetation shall be
considered for the
borrowed pit or stock pile
areas

* No hunting is allowed by
construction workers.

* No forest resource
extraction is allowed by
construction workers ®
Introduction of exotic
species are banned

* No herbicide shall be
used for clearing
vegetation.

¢ In case of evidencing
Burmese Eyed Turtle
which may be present
sometime, releasing into
natural habitat shall be
done in consultation with
Forest Department.

by Contractor

Monitored by

Environmental
and Social Staff
in PMU,MEPE

. Parameter Measurement .. .
Potential e Institutional Implementation
Proposed Mitigation Measure | to be and ot ets
Impact . Responsibility | Schedule
Monitored Frequency
Natural Environment
Flora, * Vegetation Clearance of Monthly site Mitigation Prior to
Fauna and ROW shall be minimized as inspection measures commencement of
Biodiversity much as possible ensuring implemented construction and

during
construction
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inclusion of tombs and other
forms of subjects tend to be
cultural concerns are found.

* Information to the
authority concerns for
further action

* Consider other available
alternative options to
proceed construction works

Monitored by

Environmental
and Social Staff
in PMU,MEPE

) Parameter Measurement . )
Potential e Institutional Implementation
oo Proposed Mitigation Measure | to be' and TRy | Sl

Monitored Frequency
Social Environment
Involuntary Improper Compensation Site Monthly Contractor and | Prior to
Resettlement inspection inspection Environmental | commencement of
and Social Staff | construction
in PMU,MEPE
Vulnerable Improper Assistance Number of Monthly Environmentall | Prior to
complain inspection and Social Staff | commencement of
in PMUMEPE | construction
Existing Social | * Careful logistics managemen{ Site Monthly Mitigation During
Infrastructure | shall be arranged with inspection inspection measures Construction
s and Services | understanding of the implemented by
bearing capacity of road Contractor
and bridge.to b.e utilized Monitored by
* Road maintained crew .
] ] Environmental
slllall be immediately and Social
dispatched to the area where Staff in
access roe?ds are.d.afnaged by PMU, MEPE
construction activities in
consultation with relevant
authorities
* Prior notification shall be
delivered to local authority
and public for the temporary
road closure
* Alternative routes shall be
constructed by contractor in
case of using the village
access for long.
* Road signs, safety barriers
are to be provided
Cultural * Stop the work activities in Identifi- As required Mitigation During
Heritage the places where cation of measures Construction
archeological remains or cultural implemented
artifacts or old graveyard heritage by Contractor
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. Parameter Measurement .. .
Potential e Institutional Implementation
oo Proposed Mitigation Measure | to be' and TRy | Sl

Monitored Frequency
Landscape * Avoidance of leaving Visual site | Visual site Mitigation Prior to
borrow pit and cut area observation | observation measures commencement of
without filling back or re- implemented | construction/ End
vegetation by Contractor | of construction
* In selection the lay down activities
area Monitored by
of components stockpile, try Environmental
to find the area free of thick and Social Staff
vegetation in PMU,MEPE
* Rehabilitation program
shall be introduced to
reinstate the damage
vegetation coverage
immediately upon the
completion of construction
Communicable | e Develop health awareness | Number of | Whenever Mitigation Prior to open
Diseases such programs within awareness open new | measures new camp
as HIV/AIDS | Construction Health and programs camp site implemented

Safety Plan focused on
raising awareness of diseases
prevalent in the area,

by Contractor

Monitored by

Environmental
and Social Staff
in PMU,MEPE
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) Parameter Measurement . )
Potential e Institutional Implementation
oo Proposed Mitigation Measure | to be' and TRy | Sl

Monitored Frequency
Working * Requirement of Emergency Every 6 | Mitigation During
Environment, occupational Response month measures Construction
Health and health and safety plan, implemented by
Safety management plan for Contractor
construction in contractual No of safety Monitored by
agreement. induction Environmental
* Safety orientation for all training and Social Staff
workforces including Daily in PMU,MEPE
management and supervisor
level
* Provide for the provision
of
Personal Protective Visual  site
Equipment to all working inspection Monthly
forces
* Safety working procedure
for movement of equipment
* Ensure good sanitation
including kitchens and mess
are installed good drainage
* Development of emergency
response plan in close
collaboration and
consultation with relevant
local authority and potential
affected community
* Firefighting equipment
such
as potable extinguishers is to
be provided at the potential
fire hazard areas.
Others
Material for * Ensure that material for Check Before Mitigation During
reclaim fill reclaim fill is supplied from  [supplier’s purchasin measures Construction
quarries which have necessary Permit ¢ material implemented
Permit. by Contractor
Monitored by
Environmental
and Social Staff
in PMU,MEPE
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sign)

* All waste including human
waste shall be disposed of
properly and environmental
friendly manner at local
municipal waste disposal area
* Burning the solid waste shall
be not being permitted.

* Waste management
practices should be based on
the hierarchy of reduces,
reuse and recycle principle

) Parameter Measurement . )
Potential e Institutional Implementation
oo Proposed Mitigation Measure | to be' and TRy | Sl

Monitored Frequency
Road Accident | * Road Safety Management ~ [Number of Every 6 Mitigation During
Plan shall be developed training months measures Construction
* Share information on safety implemented by
drive and traffic regulations Contractor
* Speed limit will be assigned
based on the locations. Monitored by
* All driver must process valid Environmental
driving licenses and Social Staff
* Night travelling or in PMU,MEPE
transportation is limited
Operation
Anti -Pollution
Soil * Visual Inspection at Visual Monthly Power System Durin
Contamination | potential leak source inspection Department 5
* Spill kits to be installed in MEPE Operation
Waste * All wastes are to be Site Monthly Power System | During
collected , handled and Inspection Sub Station Department in | Operation
transported as per operational MEPE
waste management procedure | Types of the
* Designate a place to storage | waste,
industrial waste including amount,
waste transformer oil disposal
(concrete floor with shed and | method
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) Parameter Measurement . )
Potential e Institutional Implementation
oo Proposed Mitigation Measure | to be' and TRy | Sl

Monitored Frequency

Noise and * Engineering noise control Frequency of | As required Power System | During
Vibration concept is to be integrated in | Monitoring Department Operation

to the detailed design stage | and in MEPE

of substation records

* When purchasing noise

creating device, ensure that

noise operating level is

within standard

* Considering designed noise

barrier installation

* Noise monitoring plan shall

be established to understand

the actual noise level from

substation. Noise monitoring

at Power System Department

in MEPE night time from the

nearest residential should be

included.
Natural Environment
Occupational | * Adopting appropriate safety No of Every 6 Power System During
Accident management accident months Department in Operation

* Installation of security fence No of MEPE

around grid substations warning

* Installation of warning sign sign and

(High Voltage) with proper security

designs at each tower fence
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8.3 Monitoring Method

The monitoring will be implemented periodically based on the EMMP and RAP on

monthly basis. MEPE will send the environmental and social staff to the Project site once
a month to consult with the environmental staff in construction contractor, participate in
field work and conduct interview with the Project affected villagers/affected village
representatives. In every three month, the progress of EMMP and RAP activities will be
reviewed and report to MOCAF and JICA. The EMMP and RAP will be evaluated in every
six month and modify as appropriate.

8.4 Monitoring Cost Estimates

The following is the monitoring cost estimate of implementing EMMP and RAP as shown

in Table 8.3.

Table 8.3 Monitoring Cost Estimate

Monitoring Cost for Meikhtilar Substation and Taungoo Station

. g Total
Item Person/Unit Day Unit Price (USD) (USD)
Environmental and Social Staff 1 | 180 (30 months x 2 days) 180 10,800
Driver 1 | 180 (30 months x 2 days) 20 1,200
Transportation/Petrol 1 | 180 (30 months x 2 days) 100 6,000
Total 18,000
Monitoring Cost for Hpayargyi Substation and Hlaingthayar Substation
: o T8 Total
Item Unit Day Unit Price (USD) (USD)
Environmental and Social Staff 1 | 60 (30 months x 2 days) 180 10,800
Driver 1 | 60 (30 months x 2 days) 20 1,200
Transportation/Petrol 1 | 60 (30 months x 2 days) 100 6,000
Total 18,000
Monitoring Cost for 500kV Transmission Line
] g Total
Item Person/Unit Day Unit Price (USD) (USD)
Environmental and Social Staff 1 | 64 (32 months x 2 days) 180 11,520
Driver 1 | 64 (32 months x 2 days) 20 1,280
Transportation/Petrol 1 | 64 (32 months x 2 days) 100 6,400
Total 19,200
(Note)

One monitoring mission requires comprised of 3 staff and one driver as one unit and 1 day to cover the project site for one
substationand 2 days to cover the project site for project site of transmission.
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Based on the implementation schedule of the project, the total month for implementing EMMP/RAP is 30 months
for substations and 32 months for transmission line.

The budgets estimation is one of basic requirement, the actual practice is largely dependence on the real implementation in
the field and monitoring schedule's frequency may be reduced or increased in order to meet the EMMP/RAP requirements
at the time. Environmental and Social staff of PMU in MEPE will make a detail action plan for field monitoring at D/D

phase.

The assumption of timeframes for the EMMP/RAP “54 months” for substation and transmission line here covers until the
end of construction phase. In practice, most of the RAP requirement is completed before the commencement of
construction phase, especially for the case of substation site. As for the transmission line tower construction, the
construction sites gradually move from one place to the other along the route. Accordingly, it requires more long time
range for the RAP implementation. It is difficult to assume exact period of RAP at this stage, the period is used just for
the estimation. Thus, the total period to complete the RAP requirement is most likely to be shortened.

The monitoring requirement of RAP is overlapped with EMMP up to the commencement of construction activities.

However, the monitoring activities based on EMMP are continued until end of operation phase

8.5 Grievance Redress System

Grievance Redress System is an effective instrument to tackle the various complaints
receiving from the PAP and community in such a way that elevate the process of finding
solution to reach the satisfaction and mutual agreement in a timely fashion and
transparent manner.

The framework for grievance redress mechanism for the projects has been established to
address the complaints and concerns that must be raised by PAP about project activities or
performance during the construction and operation period .That shall act as a tool for
execution within a set time period, purpose and detail out a systematic process against
several documents.

The site specific procedure shall be developed for receiving complaints, logging in the
GRS log book for recording and registering purpose, investigation, analysis and
responding to the PAP.

Grievance Focal Person (GFC)

Grievance focal person shall be Administrator Office of Village Track to implement the GRS
procedure effectively. The nominated person for role should have sound and broad
experience within the social region and acting within such a role previous.

The roles shall function as the primary resources for interface on issues relevant to RAP.

He will receive the complaints in verbal or with letter from the PAP through site
construction team or village head or PAP himself. The complaint shall be recorded and
registered accordingly and deliver the message to Site Grievance Redress Team promptly.

Site Grievance Redress Team (SGRT)

Site based grievance redress team should be formed with Site Manager of each Substations
of MEPE, Administrative officer of village track and sub-contractor. SGRT will review the
any complaint and concerns and find a solution to ease the degree of complaints, which will
be agreed and accepted by the PAP. SGRT shall address the issue within (14) days. In this
stage, many issues shall be resolved as possible locally.

If the case is not addressed to the satisfaction of PAP within the given time frame, SGRT
shall proceed to submit the issue to Grievance Redress Committee for further review.

Grievance Management Committee (GRMC)
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GRMC is the highest authority to make final decision within project specific Grievance
Redress System on the received issues which SGRT cannot sort it out alone. Grievance
Management Committee (GRMC) will be led by Deputy Chief Engineer and members as
other officials concerned for Finance and Technical Team.

Unsolved Issue

If the case is still not resolved by GRMC, PAP can proceed through juridical system such as
appealing on court for final resolution starting from tow ship level jurisdiction.

8.6 Implementation Schedule

Tentative implementation schedule on environmental management is provided in Table
8.4 below.

Table 8.4 Implementation Schedule
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9. TOR for EIA Investigation

As per Annex of drafted EIA procedure (2013) the proposed project falls into
categorization of project requiring EIA as it is over 230 kV and the length of TL is more
than 50 km.

Article 42 of Drafted EIA procedure (2013) requires project proponent to prepare
scoping report and TOR for EIA preparation. The article states “Based on the Scoping,
the Project Proponent shall prepare the Terms of Reference for the EIA investigations
in accordance with applicable guidelines issued or adopted by the Ministry.”

Study team has prepared this IEE report of the proposed transmission line project in
line with JICA guideline. Further step is to proceed EIA study by project proponent in
accordance with drafted EIA procedure and applicable guideline issued by the Ministry.

In order to proceed EIA investigation, project proponent (here MEPE acts as project
proponent) shall submit the completed IEE Report and Terms of Reference to the Ministry
for review and approval.

EIA investigation shall consider

*  All biological, physical, social, economic, health, cultural and visual
components of the environment, together with all pertinent legal matters
relating to the environment(including land use, resources use, and
ownership of land rights to land and other resources)

* All necessary data collection, technical studies, modeling, field surveys,
field sampling, laboratory analysis, engineering designs and calculations,
and consultations to determine and document an analysis of Alternatives
with description of each Alternative, and an assessment and comparison
of the adverse impacts, required mitigation measures and residual impacts
of the alternatives

* The views, concerns, and perceptions of stakeholders, communities
and individuals that could be affected by the Project or who otherwise have
an interest in the Project. The EIA should include the results of public
consultations and negotiations with the affected populations on the
environmental and social issues. Public concerns should also be taken into
account in assessing impacts, designing mitigation measures, and selecting
monitoring parameters

*  Consultation process in line with drafted EIA procedure
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10.Stakeholder Meeting

Throughout the IEE process formal and informal consultations were undertaken with key
stakeholders, including Central and local government officials and affected persons and
communities in the Project area. The primary objectives of stakeholder consultation are to
provide information on the Project such as Purpose of the project, Layout of the project,
Schedule and method of construction and likely environmental and social impacts of the
project construction and operation. In addition throughout meeting environmental and
social information on the project area and public concerns about the project are to be
collected.

Consultation with stakeholders took the following form,
* Formal meetings with concerned departments of the Central Government
* Interviews with village heads
* Households surveys and interviews with heads of households, which their
land or built assets likely to be directly impacted by the Project
The outcomes of the stakeholder meetings are shown in Table 10.1

Table 10.1 Outcome of Stakeholder Meeting

Category Stakeholder Main Topic Remarks
Administrative Body | Ministry of EA Procedure Information on the
Environmental environmental assessment
Conservation and procedure on the Project
Forestry
Households Survey Affected Households | Census, Loss Assets | Information on population,
-Meikhtilar Township | Inventory Survey, income and its source,
- Taungoo Township | g40i0-Economic inventory of assets, etc.
- Bago Township S llected
. urvey was collected.
- Hlegu Township
- Hmawbi Township
- Htantapin Township
Public Consultation Affected Households | Result of IEE and Opinions and recommendation
Meeting -Meikhtilar Township | drafted RAP on the project was collected
- Taungoo Township
- Bago Township
- Hlegu Township
- Hmawbi Township
- Htantapin Township
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