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REHABILITATION OF TURBINE 
AND AUXILIARY EQUIPMENT 

 
(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 

(3) Measurement on the Clearance of Mechanical 
Components (Baluchaung No.1 Hydropower Plant) 

(4) Measurement on the Clearance of Mechanical 
Components (Sedawgyi Hydropower Plant) 
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Baluchaun No.1 Hydropower Plant / Turbine internal inspection
Measurement on the clearance of mechanical components 

Note) The measurement was carried out by the staff of Baluchaun (1) plant according to the suggestion
by the JICA study team during the turbine internal inspection on 3 Feb. 2016 for unit #2.

1. Guide vane clearance at the top and bottom portion

3. Clearance between the runner periphery and the inner surface of discharge ring

30 Mar. 2016) Edited by S.Kushimoto NEWJEC

 (unit: mm)

Position
(1) (2) (3) (1) (2) (3)

a 0.90 0.90 0.90 0.90 0.70 0.90
a' 1.40 1.20 1.40 0.90 0.90 0.90
b 0.15 0.20 0.15 0.10 0.10 0.10
b' 0.70 0.60 0.70 0.70 0.70 0.70

Location Location
Unit #1 Unit #2

(1)

(2)

(3)
G1

G2

Manhole
Position

Planar positions of measuring points

ab

b

upside

Flow
Guide 
Vane

Side view of guide vane

Measurement position 
of the clearance (G1,G2)

Clearance H

(unit: mm)
Measurement

G design value 3 0.6
G1 2.5
G2 2.8
H design value 13

Unit #2 H 14
Unit #1 H 15

Unit #2

Position
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Sedawgyi Hydropower Plant / Turbine internal inspection
Measurement on the clearance of mechanical components (for Unit 
#2)

1. Guide vane clearance at the top and bottom portion

2. Guide vane clearance at the contact portion in fully closed position

3. Clearance between the runner periphery and the inner surface of discharge ring

Note) The measurement was carried out by the staff of Sedawgyi plant according to the suggestion
by the JICA study team during the turbine internal inspection on 16 Feb. 2016.

Runner 
Vane

Clearance

Discharge
Ring

ab

b

upside

Flow

29 Mar. 2016) Edited by S.Kushimoto NEWJEC

Guide 
Vane
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ANNEX 5 
 

REHABILITATION OF GENERATOR 
AND AUXILIARY EQUIPMENT 

 
(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 

(3) Measurement of Insulation Resistance for Generator 

(4) Vibration Measurement 
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Measurement of Insulation Resistance for Generator 

 

Plant Name；Baluchaung No.1 

  Unit No.；２ 

  Date；February 2nd , 2016 

  Temperature；１９．６℃ 

  Humidity；４７％ 

 

１．Insulation Resistance 

 

 Insulation Resistance（MΩ） Remarks 

Stator Winding 4000 MΩ over (at 56 sec.) DC 1000V Megger 1 Min. 

Rotor Winding 23.7 MΩ DC 500V Megger 1 Min. 

  Criteria； 

Stator Winding；≧１０MΩ 

  Rotor Winding ；≧１MΩ 

 

２．Polarization Index (P.I.) of Stator Winding 

 

Time Insulation Resistance（ＭΩ） 

1 min. ４０００MΩ over 

2 min. ４０００MΩ over 

3 min. ４０００MΩ over 

4 min. ４０００MΩ over 

5 min ４０００MΩ over 

6 min. ４０００MΩ over 

7 min. ４０００MΩ over 

8 min. ４０００MΩ over 

9 min. ４０００MΩ over 

10 min. ４０００MΩ over 

   Criteria；≧２．５ 

 

＊ It is estimated that P.I. is more than 2.5 from the test result. 
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Measurement of Insulation Resistance for Generator 

 

Plant Name；Baluchaung No.1 

  Unit No.；１ 

  Date；February 18, 2016 

  Temperature；２１．０℃ 

  Humidity；３９％ 

 

１．Insulation Resistance 

 

 Insulation Resistance（MΩ） Remarks 

Stator Winding 4000 MΩ over (at 50 sec.) DC 1000V Megger 1 Min. 

Rotor Winding 2000 MΩ over（at 7 sec.） DC 500V Megger 1 Min. 

  Criteria； 

Stator Winding；≧１０MΩ 

  Rotor Winding ；≧１MΩ 

 

２．Polarization Index (P.I.) of Stator Winding 

 

Time Insulation Resistance（ＭΩ） Time Insulation Resistance（ＭΩ） 

10 sec. １４２０MΩ 1 min. ４０００MΩ over 

20 sec. ２２００MΩ 2 min. ４０００MΩ over 

30 sec. ２７５０MΩ 3 min. ４０００MΩ over 

40 sec. ３４４０MΩ 4 min. ４０００MΩ over 

50 sec. ４０００MΩ over 5 min ４０００MΩ over 

  6 min. ４０００MΩ over 

  7 min. ４０００MΩ over 

  8 min. ４０００MΩ over 

  9 min. ４０００MΩ over 

  10 min. ４０００MΩ over 

   Criteria；≧２．５ 

 

＊ It is estimated that P.I. is more than 2.5 from the test result. 
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Measurement of Insulation Resistance for Generator 

 

Plant Name；Sedawgyi 

  Unit No.；２ 

  Date；February 15 , 2016 

  Temperature；２７．５℃ 

Humidity；４９％ 

 

１．Insulation Resistance 

 

 Insulation Resistance（MΩ） Remarks 

Stator Winding ２２００MΩ DC 1000V Megger 1 Min. 

Rotor Winding ６２０MΩ DC 500V Megger 1 Min. 

  Criteria； 

Stator Winding；≧１０MΩ 

  Rotor Winding ；≧１MΩ 

 

２．Polarization Index (P.I.) of Stator Winding 

 

Time Insulation Resistance（ＭΩ） 時間 Insulation Resistance（ＭΩ） 

10 sec. ６８９MΩ 3 min. ４０００MΩ over 

20 sec. １０７０MΩ 4 min. ４０００MΩ over 

30 sec. １３２０MΩ 5 min ４０００MΩ over 

40 sec. １６６０MΩ 6 min. ４０００MΩ over 

50 sec. １９１０MΩ 7 min. ４０００MΩ over 

1 min. ２２００MΩ 8 min. ４０００MΩ over 

1min30sec ３０００MΩ 9 min. ４０００MΩ over 

2 min. ３７００MΩ 10 min. ４０００MΩ over 

2min13sec ４０００MΩ over   

    

   Criteria；≧２．５ 

 

＊ It is estimated that P.I. is more than 2.5 from the test result. 
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Vibration Measurement 

 

 Plant Name；Baluchaung No.1 

 Unit No.；１ 

 Date；February, 1th, 2016 

 Temperature；２６．２℃ 

Humidity；２５％ 

 

 Measurement Portion 25% 

output 

50% 

output 

75% 

output 

100 ％

output 

Vibration 

(mm) 

Upper 

Bracket 

１（Ｖ） 5.4 / 100 5.9 / 100 3.4 / 100 4.8 / 100 

２（Ｈ） 3.4 / 100 4.1 / 100 4.2 / 100 3.9 / 100 

３（Ｈ） 4.0 / 100 3.9 / 100 3.2 / 100 3.0 / 100 

     

Turbine 

Head Cover 

５（Ｖ） 88 / 100 38 / 100 18 / 100 17 / 100 

５（Ｈ） 4.7 /100 4.1 / 100 3.1 / 100 2.9 / 100 

Shaft 

Vibration 

(mm) 

Upper Shaft 8 / 100 8 / 100 6 / 100 5 / 100 

Turbine Shaft 7 / 100 7 / 100 6 / 100 5 / 100 

     

 

 

（Measurement Portion） 

  Upper Bracket １；Penstock side 

  Upper Bracket ２；Penstock side 

  Upper Bracket ３；Downstream side of river 

  Turbine head cover ５；Penstock side 

（Legend）Ｖ；Vertical   Ｈ；Horizontal 

 

 

 

 

 

 

 

 

 

A5 - 20



Vibration Measurement 

 

 Plant Name；Baluchaung No.1 

 Unit No.；２ 

 Date；February, 8, 2016 

 Temperature；２４．８℃ 

 Humidity；３３％ 

 

 Measurement Portion 25% 

output 

50% 

output 

75% 

output 

100 ％ 

output 

Vibration 

(mm) 

Upper 

Bracket 

１（Ｖ） 5.7 / 100 3.8 / 100 3.7 / 100 3.8 / 100 

２（Ｈ） 2.5 / 100 1.8 / 100 1.6 / 100 1.9 / 100 

３（Ｈ） 2.8 / 100 2.1 / 100 1.8 / 100 1.8 / 100 

３（Ｖ） 6.1 / 100 4.1 / 100 4.7 / 100 3.4 / 100 

Turbine 

Head Cover 

５（Ｖ） 199 / 100 74 / 100 63 / 100 6.8 / 100 

５（Ｈ） 4.0 /100 3.6 / 100 3.6 / 100 2.1 / 100 

Shaft 

Vibration 

(mm) 

Upper Shaft 7 / 100 6 / 100 5 / 100 5 / 100 

Turbine Shaft 7 / 100 7 / 100 5 / 100 4 / 100 

     

 

 

（Measurement Portion） 

  Upper Bracket １；Penstock side 

  Upper Bracket ２；Penstock side 

  Upper Bracket ３；Downstream side of river 

  Turbine head cover ５；Penstock side 

（Legend）Ｖ；Vertical   Ｈ；Horizontal 
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Vibration Measurement 

 

 Plant Name；Sedawgyi 

 Unit No.；１ 

 Date；February, 15, 2016 

 Temperature；２７．７℃ 

Humidity；４９％ 

 

 Measurement Portion 25% 

output 

50% 

output 

75% 

output 

100 ％ 

output 

Vibration 

(mm) 

Upper 

Bracket 

１（Ｖ） 4.2 / 100 3.8 / 100 3.8 / 100 4.7 / 100 

２（Ｈ） 1.8 / 100 2.0 / 100 2.1 / 100 2.1 / 100 

３（Ｖ） 5.5 / 100 5.4 / 100 5.2 / 100 5.8 / 100 

３（Ｈ） 2.1 / 100 1.6 / 100 1.6 / 100 2.2 / 100 

Lower 

Bracket 

４（Ｖ） 4.5 / 100 2.4 / 100 2.2 / 100 3.0 / 100 

４（Ｈ） 0.8 / 100 0.6 / 100 0.9 / 100 1.4 / 100 

Turbine 

Head Cover 

５（Ｖ） 6.4 / 100 2.8 / 100 3.5 / 100 3.8 / 100 

５（Ｈ） 2.5 / 100 1.6 / 100 2.1 / 100 3.3 / 100 

Shaft 

Vibration 

(mm) 

Turbine Shaft 5 / 100 5 / 100 4 / 100 4 / 100 

     

 

 

（Measurement Portion） 

  Upper Bracket １；Penstock side 

  Upper Bracket ２；Penstock side 

  Upper Bracket ３；Downstream side of river 

    Lower Bracket ４；Penstock side 

  Turbine head cover ５；Upstream side of river 

（Legend）Ｖ；Vertical   Ｈ；Horizontal 
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Vibration Measurement 

 

 Plant Name；Sedawgyi 

 Unit No.；２ 

 Date；February, 19, 2016 

 Temperature；２５．８℃ 

Humidity；５３％ 

 

 Measurement Portion 25% 

output 

50% 

output 

75% 

output 

100 ％ 

output 

Vibration 

(mm) 

Upper 

Bracket 

１（Ｖ） 2.8 / 100 4.0 / 100 2.8 / 100 2.8 / 100 

２（Ｈ） 1.7 / 100 1.4 / 100 1.3 / 100 1.1 / 100 

３（Ｖ） 2.8 / 100 2.5 / 100 3.9 / 100 2.8 / 100 

３（Ｈ） 1.9 / 100 1.7 / 100 1.4 / 100 2.0 / 100 

Lower 

Bracket 

４（Ｖ） 4.4 / 100 2.3 / 100 1.9 / 100 2.6 / 100 

４（Ｈ） 1.0 / 100 0.7 / 100 0.9 / 100 0.9 / 100 

Turbine 

Head Cover 

５（Ｖ） 5.1 / 100 2.1 / 100 3.3 / 100 2.9 / 100 

５（Ｈ） 2.2 / 100 1.5 / 100 1.8 / 100 1.8 / 100 

Shaft 

Vibration 

(mm) 

水車軸 5 / 100 4 / 100 4 / 100 5 / 100 

     

 

 

（Measurement Portion） 

  Upper Bracket １；Penstock side 

  Upper Bracket ２；Penstock side 

  Upper Bracket ３；Downstream side of river 

    Lower Bracket ４；Penstock side 

  Turbine head cover ５；Upstream side of river 

（Legend）Ｖ；Vertical   Ｈ；Horizontal 
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Measurement of Insulation Resistance for Generator 

 

Plant Name；Sedawgyi 

  Unit No.；１ 

  Date；February 18 , 2016 

  Temperature；２７．８℃ 

Humidity；４９％ 

 

１．Insulation Resistance 

 

 Insulation Resistance（MΩ） Remarks 

Stator Winding ２４４０MΩ DC 1000V Megger 1 Min. 

Rotor Winding ９６．９MΩ DC 500V Megger 1 Min. 

  Criteria； 

Stator Winding；≧１０MΩ 

  Rotor Winding ；≧１MΩ 

 

２．Polarization Index (P.I.) of Stator Winding 

 

Time Insulation Resistance（ＭΩ） 時間 Insulation Resistance（ＭΩ） 

10 sec. ６５７MΩ 2 min. ４０００MΩ over 

20 sec. １１１０MΩ 3 min. ４０００MΩ over 

30 sec. １４５０MΩ 4 min. ４０００MΩ over 

40 sec. １７８０MΩ 5 min ４０００MΩ over 

50 sec. ２１２０MΩ 6 min. ４０００MΩ over 

1 min. ２４４０MΩ 7 min. ４０００MΩ over 

1min30sec ３３００MΩ 8 min. ４０００MΩ over 

1min53sec ４０００MΩ over 9 min. ４０００MΩ over 

  10 min. ４０００MΩ over 

    

   Criteria；≧２．５ 

 

＊ It is estimated that P.I. is more than 2.5 from the test result. 
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Final Report Annexes 
 

 
  - Preparatory Survey on Hydropower Plants 
  Rehabilitation Project in Myanmar 

 
 
 
 
 
 

ANNEX 6 
 

REHABILITATION OF CONTROL 
AND PROTECTION SYSTEM 

 
(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 
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ANNEX 7 
 

REHABILITATION OF RELEVANT SUBSTATION 
AND TRANSMISSION LINE FACILITIES 

INSIDE POWER PLANTS 
 

(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 
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ANNEX 8 
 

REHABILITATION OF GATES AND PENSTOCK 
 

(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 
 

  



Check Sheet of Baluchaung No.1 Hydropower Plant

Station Place Qty Note

Baluchaung No.1 Dam Spillway Stop Log 5sets with monorail hoist

Gate 5sets

Intake Raking sysytem 4sets Trash car type

Stop Log 4sets with monorail hoist

Gate 4sets

Head Pond Inlet Raking sysytem 1set

Gate 1set

By-pass Valve 2sets Main & Sub each

Sand Flash Guard Valve 1set with air vent

Main Gate 1set

By-pass Valve 1set Main & Sub

Air Vent 1set Man Hole

Drain Valve 1set for Main Gate

1set

1anes with Y branch

Power Station Tailrace Gate Gate 2sets with monorail hoist

Emergency Discharge Guard Valve 1set

Main Gate 1set

By-pass Valve 1set Main & Sub

Drain Valve 1set for Guard Valve

Facility

Low Pressure Pipe

Penstock
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Baluchaung No.1 Hydropower Plant

Documents

Object Items ☑ Detail Photo

Documents Calculation Sheet □ Provision of calculation sheets

Drawing □ Provision of drawings

Maintenance Record Maintenance Record □ Provision of maintenance record that shows current failure

Modification Record □ Provision of modification record

Hearing Operation □ Confirm the frequency and criteria for gate operation

Failure ☑ Confirm the current failure ☑

Inspection ☑ Confirm the frequency and measure for the inspection and maintenance

□ □
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Baluchaung No.1 Hydropower Plant

Intake Dam Spillway Gates

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Component Visual Inspection ☑ Plate ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Wire Rope Visual Inspection ☑ Damage, deformation or greasing condition ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Wiring, Piping Confirm the route ☑ Check the route of wiring and piping ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection ☑ Conditions of the light bulbs ☑
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Baluchaung No.1 Hydropower Plant

Intake Dam Spillway Stoplog

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Wire Rope Visual Inspection ☑ Damage, deformation or greasing condition ☑
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Baluchaung No.1 Hydropower Plant

Intake Dam Intake Gate

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Component Visual Inspection ☑ Plate ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Wire Rope Visual Inspection ☑ Damage, deformation or greasing condition ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Wiring, Piping Confirm the route ☑ Check the route of wiring and piping ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection ☑ Conditions of the light bulbs ☑

Raking System Screen Visual Inspection ☑ Damage, deformation or corrosion ☑

Visual Inspection ☑ Deterioration of the paint ☑

Raking System Visual Inspection ☑ Damage, deformation or corrosion ☑

Visual Inspection ☑ Operation ☑

Visual Inspection ☑ Oil leakage □
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Baluchaung No.1 Hydropower Plant

Intake Dam Intake Stoplog

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑
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Baluchaung No.1 Hydropower Plant

Head Pond Inlet Gate

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion □

Measure the thickness ☑ Measure the thickness of the skinplate

Hoist General Visual Inspection ☑ Viblation or noise ☑

Component Visual Inspection ☑ Plate ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Spindle Visual Inspection ☑ Damage, deformation or greasing condition ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Wiring, Piping Confirm the route ☑ Check the route of wiring and piping ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection ☑ Conditions of the light bulbs ☑

Raking System Screen Visual Inspection ☑ Damage, deformation or corrosion ☑

Visual Inspection ☑ Deterioration of the paint ☑

Raking System Visual Inspection □ Damage, deformation or corrosion □

Visual Inspection □ Operation □

Visual Inspection ☑ Oil leakage □
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Baluchaung No.1 Hydropower Plant

Head Pond Bypass Valve

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Spindle Visual Inspection ☑ Damage, deformation or corrosion ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Operation Room Visual Inspection ☑ General arrangement, hooks on ceiling ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑
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Baluchaung No.1 Hydropower Plant

Head Pond Sand Flash Gate

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Spindle Visual Inspection ☑ Damage, deformation or corrosion ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Operation Room Visual Inspection ☑ General arrangement, hooks on ceiling ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection □ Conditions of the light bulbs ☑
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Baluchaung No.1 Hydropower Plant

Low Pressure Pipe Line

Facility Item Measure ☑ Details Photo

Steel Pipe General Visual Inspection □ Damage, deformation or water leakage □

Surface Visual Inspection □ Deterioration of the paint □

Steel Pipe Measure the thickness ☑ Measure the thickness of the steel pipe

Support Support Visual Inspection □ Damage or deformation □

Access Access Visual Inspection □ General arrangement, space for crane and access □
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Baluchaung No.1 Hydropower Plant

Penstocks

Facility Item Measure ☑ Details Photo

Steel Pipe General Visual Inspection ☑ Damage, deformation or water leakage □

Surface Visual Inspection ☑ Deterioration of the paint □

Steel Pipe Measure the thickness ☑ Measure the thickness of the steel pipe

Support Support Visual Inspection ☑ Damage or deformation □

Access Access Visual Inspection ☑ General arrangement, space for crane and access □
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Baluchaung No.1 Hydropower Plant

Power Station Emergency Discharge Valve

Facility Item Measure ☑ Details Photo

Valve General Visual Inspection ☑ Cleanness ☑

Valve Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Viblation or noise ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Oil Pressure Unit Visual Inspection ☑ Damage, deformation or corrosion ☑

Oil Pressure Pipe Visual Inspection ☑ Damage, deformation or corrosion ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Installation Installation Visual Inspection ☑ General arrangement ☑

Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Dimensions of open mouth ☑

Operation Room Visual Inspection ☑ General arrangement, hooks on ceiling ☑

Outside Visual Inspection ☑ General arrangement, space for crane and access ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection ☑ Conditions of the light bulbs ☑
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Baluchaung No.1 Hydropower Plant

Baluchaung No.2 Headrace Channel Gate (Upstream and Downstream)

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Hoist General Visual Inspection ☑ Damage, deformation or corrosion ☑

A8 - 13



Check List of Sedawgyi Hydropower Plant

Station Place Qty Note

Sedawgyi Dam Spillway Stop Log 1set

Gate 7sets

Intake Stop Log 2sets with　gantry crane

Gate 2sets

2lanes

Power Station Draft Tube Gate Gate 2sets with　gantry crane

Facility

Penstock
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Sedawgyi Hydropower Plant

Documents

Object Items ☑ Detail Photo

Documents Calculation Sheet □ Provision of calculation sheets

Drawing □ Provision of drawings

Maintenance Record Maintenance Record □ Provision of maintenance record that shows current failure

Modification Record □ Provision of modification record

Hearing Operation □ Confirm the frequency and criteria for gate operation

Failure ☑ Confirm the current failure ☑

Inspection ☑ Confirm the frequency and measure for the inspection and maintenance

□ □
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Sedawgyi Hydropower Plant

Draft Tube Gate

Facility Item Measure ☑ Details Photo

Gate, Frame General Visual Inspection ☑ Cleanness ☑

Frame Visual Inspection ☑ Major dimensions ☑

Visual Inspection ☑ Damage, deformation or corrosion ☑

Gate leaf Visual Inspection ☑ Deterioration of the paint ☑

Visual Inspection ☑ Damage, deformation or corrosion □

Measure the thickness ☑ Measure the thickness of the skinplate

Hoist General Visual Inspection ☑ Viblation or noise ☑

Gantry Crane Component Visual Inspection ☑ Plate ☑

Arrangement Visual Inspection ☑ General arrangement ☑

Structure Visual Inspection ☑ Damage, deformation or corrosion ☑

Power Output Visual Inspection ☑ Damage, deformation or corrosion ☑

Spindle Visual Inspection ☑ Damage, deformation or greasing condition ☑

Position Indicator Visual Inspection ☑ Damage, deformation, legibility and gap between actual gate position ☑

Control Control Panel Visual Inspection ☑ Damage, deformation or corrosion (outside) ☑

Visual Inspection ☑ Damage, deformation or corrosion (inside) ☑

Visual Inspection ☑ Plate, items ☑

Meters Visual Inspection ☑ Damage, deformation and legibility ☑

Lumps Visual Inspection ☑ Conditions of the light bulbs ☑
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Sedawgyi Hydropower Plant

Penstock

Facility Item Measure ☑ Details Photo

Steel Pipe General Visual Inspection □ Damage or deformation □
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ANNEX 9 
 

REHABILITATION OF CIVIL FACILITIES 
 

(1) Check List (Baluchaung No.1 Hydropower Plant) 

(2) Check List (Sedawgyi Hydropower Plant) 
 

  



Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water None V.I. and/or measurement Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others Security tower has been installed
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

Not applicable
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [c]  
 Downstream: [b2]  * Security tower shall be relocated to out of slope from the view point of dam stability.
 Dam Crest: [c]  
 Inspection Gallery: * Not applicable
 Others:

Water Level Gauge: [a2]
Rain Gauge: [a2]
Communication System: [b1]
Emergency Diesel Generator: [a2]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Photo No. Finding/Remark
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Item Method for Checking
from Record at the Site

9.1-1 (L)

9.1-1 (R)

9.1-1 (L)
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Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Design flood discharge 634 m3/s Calculation by current criteria
Maximum flood discharge - Couldn't receive historical record
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Some floating logs and garbage were found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Deterioration None V.I. and/or hammer blow Not found
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Not found
Others

Description:
   Spillway    Intake

 Inlet: [c]   Inlet: [c]  
 Crest: [c]   Crest: [c]  
 Chute: [c]   Chute: [c]  
 Energy Dissipator: [c]  Energy Dissipator: [c]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

9.1-2

Photo No.Item Method for Checking Finding/Remarkfrom Record at the Site
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Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not so serious
Amount of leakage None Visual inspection (V.I.) Not so serious
Clogging (e.g., floating log) None Visual inspection (V.I.) Not found
Others 9.1-5 No serious probrem for side spillway
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not so serious
Amount of leakage None Visual inspection (V.I.) Not so serious
Clogging (e.g., floating log) None Visual inspection (V.I.) Few garbage were found
Others 9.1-7 No serious probrem for siphon spillway
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) For civil structure, not applicable
Amount of leakage None Visual inspection (V.I.) For civil structure, not found
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Amount of leakage None Visual inspection (V.I.) For civil structure, not found
Others

Description:
   Headrace Channel    Regulation Pondage  Low Pressure Pipe Line: [c]  

 Waterway: [c]   Pondage: [c]   Surge Tank: [c]  
 Side Spillway: [c]   Siphon Spillway: [c]  

 Others:
Water Level Gauge: [a1]
Communication System: [a1]
Fence around the Pondage: [a1]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Finding/Remarkfrom Record at the Site Photo No.

9.1-4

9.1-6

9.1-10

9.1-11

Item Method for Checking
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Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) For civil structure, not applicable
Amount of leakage None Visual inspection (V.I.) For civil structure, not found
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) For civil structure, not applicable
Amount of leakage None Visual inspection (V.I.) For civil structure, not found
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Amount of leakage None Visual inspection (V.I.) Not so serious
Others 9.1-13 (R) Steel rolling door was deteriorated

Description:
   Penstock Powerhouse

 Saddle Piers: [c]  Building: [c]  
 Anchor Blocks: [c]  Tailrace: [c]  

 Others:
Water Level Gauge: [a2]
Steel Rolling Door: [a2]
Emergency Diesel Generator: [a2]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking Finding/Remarkfrom Record at the Site Photo No.

9.1-12 (L)

9.1-12 (R)

9.1-13 (L)
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Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water None V.I. and/or measurement Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

Not applicable
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [c]  
 Downstream: [c]  
 Dam Crest: [c]  
 Inspection Gallery: * Not applicable
 Others:

Water Level Gauge: [a2]
Rain Gauge: [a2]
Communication System: [b1]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking Photo No. Finding/Remarkfrom Record at the Site
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Check List for Civil Facilities
- Baluchaung No.1 Hydropower Plant -

Design flood discharge 668 m3/s Calculation by current criteria
Maximum flood discharge - Couldn't receive historical record
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not found
Deterioration None V.I. and/or hammer blow In progress, but still OK
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Few floating logs and garbage were found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Deterioration None V.I. and/or hammer blow In progress, but still OK
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow In progress, but still OK
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not found
Abrasion/ damage None Visual inspection (V.I.) Not so serious
Deterioration None V.I. and/or hammer blow In progress, but still OK
Joint opening None Visual inspection (V.I.) Not found
Clogging (e.g., floating log) None Visual inspection (V.I.) Not found
Others

Description:
   Spillway    Navigation Lock

 Inlet: [c]   Concrete Structure: [c]  
 Crest: [c]  
 Chute: [c]  
 Energy Dissipator: [c]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking Photo No. Finding/Remarkfrom Record at the Site
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Others Referred 9.1-19 Intake towers have a leakage problem
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Seepage water None V.I. and/or measurement Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not found
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion Referred Visual inspection (V.I.) Not so serious
Joint opening None Visual inspection (V.I.) Not found

Not applicable
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Abnormal leakage None 55.04 liter/min (Estimation from the interview)
Abnormal drain water None
Others 9.1-20 Observation instruments were deteriorated

Description:
 Upstream: [c]  
 Downstream: [c]  
 Dam Crest: [c]  
 Inspection Gallery: [b2] * Obervation instruments and drainage pump were deteriorated.
 Others:

Intake Tower (Unit 1) Intake Tower (Unit 2)
Breast Wall: [a1] Breast Wall: [c]
Stoplog Groove: [c] Stoplog Groove: [c]
Gate Groove: [b1] Gate Groove: [b1]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey 9.1-25 (L) Minor slope failures were found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others
Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey 9.1-22 Partly gullies were found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water Referred V.I. and/or measurement 57.20 liter/min (at observation point)
Amount of leakage Referred Visual inspection (V.I.) 9.1-23 Not found (at measurement weir)
Others 9.1-24 Erosion probrem at the obserbasion house
Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion Referred Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

Not applicable
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [b2]  
 Downstream: [b1]  * Spilled water at the observation house shall be bypassed to the downstream toe by appropriate way

   not to erode the downstream slope and eroded slope shall be backfilled according to the original design.
 Dam Crest: [c]  

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey 9.1-26 Minor slope failures were found
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others
Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water Referred V.I. and/or measurement 7.20 liter/min (at observation point)
Amount of leakage Referred Visual inspection (V.I.) Not found
Others
Crack Referred Visual inspection (V.I.) Not found
Deformation Referred V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion Referred Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

Not applicable
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [b2]  
 Downstream: [c]  
 Dam Crest: [c]  

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Design flood discharge 6,668.62 m3/s Calculation by current criteria
Maximum flood discharge 2,568.90 m3/s Record as of August 15, 1992
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not so serious
Abrasion/ damage Referred Visual inspection (V.I.) Not so serious
Deterioration Referred V.I. and/or hammer blow Not so serious
Joint opening Referred Visual inspection (V.I.) Not so serious
Clogging (e.g., floating log) Referred Visual inspection (V.I.) Some floating logs and garbage were found
Others
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not so serious
Deterioration Referred V.I. and/or hammer blow Not so serious
Abrasion Referred Visual inspection (V.I.) Not so serious
Joint opening Referred Visual inspection (V.I.) Not so serious
Others
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not so serious
Abrasion/ damage Referred Visual inspection (V.I.) Not so serious
Deterioration Referred V.I. and/or hammer blow Not so serious
Joint opening Referred Visual inspection (V.I.) Not so serious
Clogging (e.g., floating log) Referred Visual inspection (V.I.) Not found
Others
Crack Referred Visual inspection (V.I.) Not so serious
Deformation Referred V.I. or survey Not so serious
Abrasion/ damage Referred Visual inspection (V.I.) Not so serious
Deterioration Referred V.I. and/or hammer blow Not so serious
Joint opening Referred Visual inspection (V.I.) Not so serious
Clogging (e.g., floating log) Referred Visual inspection (V.I.) Not found
Others

Description:
   Spillway     [Remark]

 Inlet: [c]  - Spillway gate No.1 and No.7 have a gate opening problem.
 Crest: [c]  - Further investigation will be necessary if ID and HPGE would like to add
 Chute: [c]     the repair work of spillway gates to future rehabilitation project.
 Energy Dissipator: [c] - Based on the above-mentioned investigation, screening result will possibly

   be changed.

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)

Item Method for Checking
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Abrasion/ damage Not applicable Visual inspection (V.I.)
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Amount of leakage Not applicable Visual inspection (V.I.)
Others
Crack None Visual inspection (V.I.) Not so serious
Deformation None V.I. or survey Not so serious
Abrasion/ damage None Visual inspection (V.I.) 9.1-29, 30 Repair works was completed
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening None Visual inspection (V.I.) Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) 9.1-31 Some cracks were found around the penstock
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Amount of leakage None Visual inspection (V.I.) Not so serious
Others

Description:
   Penstock Powerhouse

 Saddle Piers: * Not applicable  Building: [c]  
 Anchor Blocks: [c]  Tailrace: [c]  

 Others:
Water Level Gauge: [a2]

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water None V.I. and/or measurement Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey 9.1-33 Eroded spot was found
Deterioration None V.I. and/or hammer blow Not so serious
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

None
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [c]  
 Downstream: [b2]  
 Dam Crest: [c]  

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Others 9.1-34 (L) Villagers reclaimed and took riprap stones away
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey Not so serious
Deterioration None V.I. and/or hammer blow Not so serious
Joint opening Not applicable Visual inspection (V.I.)
Seepage water None V.I. and/or measurement Not found
Amount of leakage None Visual inspection (V.I.) Not found
Others
Crack None Visual inspection (V.I.) Not found
Deformation None V.I. or survey 9.1-34 (R) Scraped away caused by 3-point turn of automobile

Deterioration None V.I. and/or hammer blow Not so serious
Abrasion None Visual inspection (V.I.) Not so serious
Joint opening Not applicable Visual inspection (V.I.)

None
Others
Crack Not applicable Visual inspection (V.I.)
Deformation Not applicable V.I. or survey
Deterioration Not applicable V.I. and/or hammer blow
Joint opening Not applicable Visual inspection (V.I.)
Abnormal leakage Not applicable
Abnormal drain water Not applicable
Others

Description:
 Upstream: [b2]  
 Downstream: [c]  
 Dam Crest: [b2]  

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)
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Check List for Civil Facilities
- Sedawgyi Hydropower Plant -

Leakage from dam sorrounding Not applicable V.I. or hearing
Swelling out of rock mass Not applicable V.I. or survey
Settlement Not applicable V.I. or survey
Weathering Not applicable Visual inspection (V.I.)
Fault Not applicable V.I. or survey
Landslide/ collapse Not applicable Visual inspection (V.I.)
Grouting Not applicable
Others
Swelling out of rock mass Referred V.I. or survey Not found
Settlement Referred V.I. or survey Not found
Weathering None Visual inspection (V.I.) Not so serious
Fault None V.I. or survey Not found
Landslide/ collapse Referred Visual inspection (V.I.) 9.1-35, 36 2 bank failures were observed
Others
Sediment yield Referred V.I. or survey 1,474 m3/km2/year
Effective storage capacity Referred V.I. or survey 378.68 million m3 (ID Report, Aug. 2013)
Land use (upstream) Referred V.I. or hearing Deforestation was not confirmed
Others 9.1-34 (L) Sandbar was seen at around Japan Gon Village

Description:
 Dam Foundation: * Not applicable
 Watershed: [c] * Remarkable deforestation and/or land slide were not found.
 Sedimentationt: [c] * ID doesn't have any plan for sedimentation countermeasures based on the conclusion of their report.

[Classification] a1: Emergency countermeasure is required due to decrease in function.
a2: Function is decreased by deterioration and/or damage, thus possible countermeasure is required.
b1: Function is carried on even though deterioration and/or damage is found. (Countermeasure will be required in the near future.)
b2: Function is carried on even though deterioration and/or damage is found. (Probably long-term stability and safety is not secured.)
c: Minor deterioration and/or damage is found, however, functionally no problem. (Long-term stability and safety seems to be secured.)
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ANNEX 11 
 

POWER SYSTEM ANALYSIS FOR REQUIRED 
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Power System surrounding Sedawgyi P/S 
As of 2020 
Peak Time 
 
* Voltage compensation equipment is no necessary because of bus voltage 

within standard value (5%) 
 
** Short circuit current at Sedawgyi P/S is 2.3kA, even if 230kV Shwesaryan 

P/S Short circuit current increased to 30kA (Max. Short circuit current of 
230kV substation refer to Master plan), Short circuit current at Sedawgyi 
P/S would be 2.5kA. 

  

A11 - 2



 
 

 
 
 
 

Power System surrounding Sedawgyi P/S 
As of 2020 
Off Peak Time 
 
* Voltage compensation equipment is no necessary because of bus voltage 

within standard value (5%) 
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Annex 11-2  Power System Expansion Scenario around Baluchaung No.1 

(1) Baluchaung No.2 P/S – Taungoo S/S T/L (Scenario A)  

One more 230kV T/L candidate is between Baluchaung No.2 P/S and Taungoo S/S. The scenario 
is called Scenario A (Fig.11.2-1). 

In this scenario, the existing 230kV T/L (795MCM (Drake) single bundle, single circuit, 154.5km) 
is scrapped and new 230kV T/L (795MCM (Drake) double bundle, double circuit, 159km) for new 
500kV Taungoo S/S is built. The new T/L route is almost same as the existing T/L route, so land 
acquisition issue is few. And the generation power of Baluchang P/S is directly transmitted to 
Yangon area via Taungoo S/S, so the power system loss is decreased.  

But along the 230kV T/L route for Taungoo S/S, the issue of land mine exists. In the interview 
with PTP (Department of Power Transmission Project) in MEPE, the existing T/L for Taungoo S/S 
has the tower fences in which land mines are buried for defense the towers from the destroyers. In 
order to scrap and built the T/L for Taungoo S/S, it is necessary to survey and eliminate the land 
mines by support of Ministry of Defense. But peace agreement should be done before that, so just 
now it is very difficult to proceed Scenario A. 

 

 

Fig. 11.2-1  Scenario A for Power System surrounding Baluchaung  
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(2) Baluchaung No.2 – Shwemyo S/S T/L (Scenario B)  

One more 230kV T/L candidate is between Baluchaung No.2 P/S and Shwemyo S/S. The 
scenario is called Scenario B (Fig.11.2-2). 

In this scenario, the expansion 230kV T/L (605MCM (Duck) double bundle, single circuit, 
193.1km) for Shwemyo S/S is built near the existing 230kV T/L (605MCM (Duck) double 
bundle, single circuit, 193.1km), which will start the operation soon in 2016. This scenario can 
avoid the issue of land mine such as Scenario A, but the length of the T/L is 34km longer than 
Scenario A and the generation power of Baluchaung P/S in transmitted to Yangon area via 
Shwemyo S/S, so the power system loss is more than Scenario A. Moreover, in the interview 
with MEPE, the existing T/L for Shwemyo S/S is the newest T/L, it is very difficult to propose 
another T/L for Shwemyo S/S just now. 

 

 

Fig.11.2-2  Scenario B for Power System surrounding Baluchaung  

(3) Loikaw S/S upgrade (Scenario C) 

As upper mentioned, in case of one more 230kV T/L expansion scenario for Taungoo S/S or for 
Shwemyo S/S, each of them are under the difficult situation for implementation, alternative 
scenario is desired for transmitting the generation power of Baluchaung P/S. 

Alternative scenario is based on the another approach, where the generation power of 
Baluchaung P/S (Baluchaung 1-3 P/S) is reduced by supplying the power as much as possible to 
the nearest consumer load. The scenario is called Scenario C (Fig.11.2-3). 
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Fig. 11.2-3  Scenario C for Power System surrounding Baluchaung  

 

In this Scenario, the existing 132kV Loikaw S/S, which is the nearest substation to Baluchaung 
P/S, is upgraded to 230kV substation, the existing 230kV T/L for Taungoo S/S and for Shwemyo 
are connected to upgraded 230kV Loikaw S/S, and one more 230kV T/L around 20km length 
between Baluchaung No.2 P/S and Loikow P/S, is built.  

The effect of Scenario C is shown in Fig.11.2-4 and Fig.11.2-5.  When the 230kV T/L between 
Loikaw S/S and Shwemyo S/S is tripped by fault, the power flow 231MW of 230kV T/L between 
Taungoo S/S and Loikaw S/S is under transmission capacity 232MW because the generation power 
243MW of Baluchaung P/S is submitted by the load of Loikaw S/S 12MW (Effect 1). 
On the other hand, when one 132kV T/L between Tykyit P/S and Kalaw S/S is tripped by fault, the 
power flow 98MW of the other 132kV T/L between Tykyit P/S and Kalaw S/S is over the 
transmission capacity 87MW at the time point of the fault. But by switching the part of Loikaw 
S/S load 12MW to Tykyit P/S system side, the power flow 86MW is under the transmission 
capacity 87MW (Effect 2). 

In conclusion, the generation power of Baluchaung P/S and Tykyit P/S can be transmitted in the 
case of any T/L fault by Scenario C.         

 

Shwemyo S/S

Taungoo S/S

230kV
132kV

Tykyit P/S

Loikaw S/S

×

×

66kV
Operation Plan

Kalaw S/S

BJC. No.2 P/S

BLC Total Power Generation  248MW

S

(Capacity:
211MW/cct)

243MW

12MW

155MW

12MW 8MW

120MW

5MW

BLC. No.2
28MW×6

S

BLC. No.1
14MW×2

S S BLC. No.3
26MW×2

2MW
9MW

3MW

17MW

76MW

(Capacity：
79MW/1cct) 98MW

(Capacity:
358MW/cct)

A11 - 9



 

Fig. 11.2-4  Effect 1 on Scenario C 

 

 

Fig. 11.2-5  Effect 2 on Scenario C 
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Optional two Scenarios of scenario C is settled on the view point of economy. In order to supplying 
the part of generation power to the consumer load of Loikaw S/S, the 132kV T/L between 
Baluchaung No.1 P/S and Loikaw S/S is built in Scenario C’ (Fig.11.2-6) and the 33kV distribution 
line between Baluchaung No.2 /S and Loikaw S/S is built in Scenario C” (Fig.11.2-7).  

 

 

Fig. 11.2-6  Scenario C’  
(Loikaw’s partial load is transmitted from Baluchaung No.1 by 132kV T/L) 
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Fig. 11.2-7  Scenario C”  
(Loikaw’s partial load is transmitted from Baluchaung No.2 by 33kV D/L) 

Generally, the off peak time is more strict than the peak time for the power system because the 
consumer load is reduced and transmitted power tends to be increased, so the power flow at the off 
peak time is checked. In the off peak time at night in dry season of May, the generation power of 
Baluchaung P/S is full power and the load in rural area is around 70% of the peak time load. 

In Scenario C, when the 230kV T/L between Loikaw S/S and Shwemyo S/S is tripped by fault, the 
power flow 230.5MW of the 230kV T/L between Loikaw S/S and Taungoo S/S is under the 
transmission capacity 232MW (Fig.11.2-8). 

On the other hand, when one 132kV T/L between Tykyit P/S and Kalaw S/S is tripped by fault, the 
power flow 110.2MW of the other 132kV T/L between Tykyit P/S and Kalaw S/S is over the 
transmission capacity 87MW. But by switching the generation power of Tykyit P/S to 230kV 
power system side via Loikaw S/S, there is no bottle neck T/L (Fig.11.2-9).     
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Fig. 11.2-8  Off Peak Power Flow 1 (at night in dry season of May) in Scenario C 

 

 

Fig. 11.2-9  Off Peak Power Flow 2 (at night in dry season of May) in Scenario C 
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In Scenario C’, at the peak time there is no bottle neck even in the case of T/L fault, which is 
similar to Scenario C. But at the off peak time, when one 132kV T/L between Tykyit P/S and 
Kalaw S/S is tripped, the power flow 110.2MW of the other 132kV T/L between Tykyit P/S and 
Kalaw S/S is over the transmission capacity 87MW of the T/L. 

In order to decrease the power flow, not only switching of load 8.4MW at Loikaw S/S, but 
generation power limitation 14.8MW at Tykyit P/S is necessary (Fig.11.2-10). 

In scenario C”, at the peak time and the off peak time, generation power limitation at Tykyit P/S is 
necessary in the case of the 132kV T/L fault between Tykyit P/S and Kalaw S/S (Fig.11.2-11 and 
Fig.11.2-12) 

Summary of comparison among Scenario C, C’ and C” is shown in Table 11.2-1 at the view point 
of generation power limitation.  

 

 

Fig. 11.2-10  System Operation Restriction in Scenario C’ at Off Peak Time 
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Fig. 11.2-11  System Operation Restriction in Scenario C” at Peak Time 

 

 

Fig. 11.2-12  System Operation Restriction in Scenario C” at Off Peak Time 
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Table 11.2-1  Tykyit P/S Generation Power Limitation in the case of 132kV T/L Fault 

 Scenario C Scenario C’ Scenario C” 

Peak time 0 MW 0 MW 11 MW 

Off Peak time 0 MW 14.8 MW 17.6 MW 

Estimation +++ ++ + 

(4) Evaluation 

Comparison diagram of upper discussed five (5) scenarios for expansion of power system 
surrounding Baluchaung P/S is shown in Table 11.2-2, where qualitative estimation is carried out 
at the view point of power system analysis, construction feasibility, and cost. 

When the issue of land mine is resolved in the future, the rehabilitation as Scenario A is desired to 
be carried out. 

 

 

Fig. 11.2-13  Location of Relevant Substation and Power Station 
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Table 11.2-2  Power System Expansion Scenarios Study for Baluchaung Hydropower Station No.1 

 Existing Scenario A Scenario B Scenario C Scenario C' Scenario C" 

Power System Diagram 

 

Transmission 
Line (T/L)  

Specification 

Voltage level 230kV 230kV 230kV 230kV 230kV 132kV 33kV 

Substation ~ 
Substation 

Baluchaung No.2 ~ 
Taungoo (Existing) 

Baluchaung No.2 ~ 
Shwemyo  Baluchaung No.2 ~ Taungoo (New) Baluchaung No.2 ~ Shwemyo  Baluchaung No.2 ~ Loikaw Baluchaung No.1 ~ Loikaw Baluchaung No.2 ~ Loikaw 

Length 154.5km 193.1km 159km 193.1km around 20km around 15km around 20km 

Conductor type 795MCM (Drake) 605MCM (Duck) 795MCM (Drake) 605MCM (Duck) 795MCM (Drake) 397.5MCM(Ibis) 150sq 

Number of 
conductors/phase Single Double Double Double Double Single Single 

Number of circuit Single Single Single Single Single Single Single 

Remark - (Operation start 
2016, soon) Expansion (Scrap & Build) Expansion New New New 

Substation 
Specification    

Taungoo S/S (New) 
230kV 1cct feeder equipment 

(Expansion) 
 

Balluchaung No.2 P/S 
230kV 1cct feeder 

equipment(Expansion) 

Shwemyo S/S 
230kV 1cct feeder equipment 

(Expansion) 
 

Balluchaung No.2 P/S 
230kV 1cct feeder equipment 

(Expansion) 

Loikaw S/S  
230kV Bus (New) (include feeder 

equipment) 
230kV/132kV Transformer (Expansion)

132kV Bus (Expansion) 
132kV/66kV Transformer (Expansion) 

 
Baluchaung No.2 P/S 

230kV 1cct feeder equipment 
(Expansion) 

Loikaw S/S  
132kV Bus (Expansion) 

(include feeder equipment) 
132kV/66kV Transformer (Expansion) 

 
Baluchaung No.1 P/S 

132kV 1cct feeder equipment 
(Expansion) 

Baluchaung No.2 P/S 
33kV 1cct feeder equipment (Expansion)

Power 
System 
Analysis 

Load Flow 

 

+++ +++ +++ ++ (System operation restriction) +(System operation restriction) 

Power Loss ++++ +++ ++ ++ ++ 

Transient Stability +++ +++ +++ +++ +++ 

Transmission Line (T/L) Route 
Feasibility + (Land mine issue) ++ +++ +++ +++ 

Substation Feeder Facility (S/S F.F.) 
Feasibility +++ +++ +++ + ++ 

Cost 

Construction of T/L 
(USD) ++ ++ ++++ +++++ +++++ 

Construction of S/S 
F.F. (USD) ++ ++ ++ +++ +++ 

Total around construction
cost (USD) (Subject to 
change) 

36 million USD 45 million USD 15 million USD 6 miilion USD 1 million USD 
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ANNEX 11-3  Power Flow Analysis and Power Stability Analysis Results 
 
 

 
Fig.11.3-1  Power Flow in Scenario A as of 2020 
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Fig.11.3-2  Power Flow in Scenario B as of 2020 
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Fig.11.3-3  Power Flow in Scenario C as of 2020 
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Fig.11.3-4  Power Flow in Scenario B: Baluchaung - Tangoo Fault as of 2020 

 

For reference, power flow of Scenario B in the case of the 230kV T/L fault between Baluchaung No.2 
P/S and Taungoo S/S is shown in Fig.11.3-4, where the generation power of Baluchaung P/S is 
transmitted to Yangon area via Shwemyo S/S and the power flow situation is very strict in total power 
system, but there is no bottleneck T/L. 
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Fig.11.3-5  Power Flow in Scenario C: 132kV T/L Fault as of 2020 

 

For more reference, power flow of Scenario C in case of one 132kV T/L fault between Tykyit P/S and 
Kalaw S/S is shown in Fig.11.3-5, where the generation power of Tykyit P/S is transmitted to 230kV 
system via Loikaw S/S and there is no issue in the view point of power flow. 
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Fig.11.3-6  Power System Stability in Scenario A as of 2020 
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Fig.11.3-7  Power System Stability in Scenario B as of 2020 
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Fig.11.3-8  Power System Stability in Scenario C as of 2020 
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Transmission loss analysis result 
 
For expansion scenarios of the power system surrounding Baluchanug P/S, total transmission loss in 
Myanmar power system is calculated. The result is shown in Table 11.3-1, where the transmission loss 
of Scenario A is the fewest in three scenarios.  
 

Table 11.3-1  Transmission Line Loss 

  Existing Scenario A Scenario B Scenario C 
Total transmission 

loss 
(MW) 144.4 134.7 142.6 143.5 

(%) (100) 93.3 98.8 99.4 
 

 

 
Fig.11.3-9  Power System Stability in Sedawsgyi as of 2020 
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Annex 16.1  Environmental Management Plan (EMP) 
 
 
Followings are EMPs, which were requested to prepare and submit to ECD, MONREC through EPGE. 
 
 
 
A16.1-1 Environmental Management Plan (EMP) for Rehabilitation Project 
 of Baluchaung No.1 HPP 
 
 
Environmental Management Plan (EMP) for Rehabilitation Project 

of Baluchaung No.1 Hydropower Plant 
 
 

Electric Power Generation Enterprise (EPGE) 
Ministry of Electricity and Energy (MOEE) 
 
 
 

October, 2016 
 
 

Executive Summary 
 
1. Outline of the Project Plan 

2. Laws, Rules and Regulations related to Environmental and Social Considerations 

3. Results of Preparation for Environmental Management Plan 

4. Possible Major Negative Impacts and Mitigation Measures 

5. Preparation of Environmental Management Plan (EMP) 

6. Preparation of Environmental Monitoring Plan (EMoP) 

7. Results of Stakeholder meetings 
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Environmental Management Plan (EMP) for Rehabilitation Project 
of Baluchaung No.1 Hydropower Plant 

 
 
Executive Summary  
 

 In the scheme of the National Electricity Master Plan, it is suggested that rehabilitation of hydropower 
plants is recommended from a standpoint of preventive measures against failures. It is because 
deterioration of major equipment and parts of existing Baluchaung No.1 hydropower plants 
(Baluchaung No.1 HPP) is progressing. Rehabilitation of existing hydropower plants is regarded as 
the top priority measure from viewpoint of high economic efficiency, low environmental burden, no 
need of additional fuel and so on. 

 
 The project aims to conduct rehabilitation of existing Baluchaung No.1 HPP through replacement, 

repair or addition of facilities/equipment/devices without expansion of site / facilities and increase in 
power generation capacity with Electric Power Generation Enterprise (EPGE) as the proponent.  
 

 As for the implementation schedule, the Project will start with preparation work such as selection of 
consultant, detailed design study and tender from March of 2017. Then, construction work will start 
at the end of 2018 at earliest and continued for about 2 years. 
 

 The Project site is located in the Baluchaung River which is a tributary of the Nam Pawn River of the 
Thanlwin River system and was commenced in operation in August 1992 by Japan’s ODA as one of 
cascade-type power generation scheme utilizing precipitous geography. 

 
 After screening the proposed Project by MONREC (ECD), the Project is required to prepare an 

Environmental Management Plan (EMP). 
 

 Outline of the EMP prepared are as follows: 
 
1. Possible impacts were identified and the extent of the impacts were evaluated one by one with 

rating against 38 environmental items (Social Environment 17, Natural environment 10, and 
Environmental pollution 11) as indicators expressing environmental and social conditions for the 
Project. 
 

2. Results of identification and evaluation of expected environmental and social impacts indicate that 
(a) there is no affected item with rating of (A-), which means significant negative (adverse) impact 
and (b) other affected items are classified into rating (B-), which means not significant but some 
negative impact, or rating (D), which means no or negligible negative impact 

 
3. An EMP was prepared with tabular form for major items having negative impacts and for 

implementation stages with describing possible negative impacts, necessary mitigation measures, 
implementing organization, responsible and supervising organizations as follows:  

 
(1) Planning stage – No item. 

 
(2) Construction stage   

1) Social Environment -Existing social infrastructures and services (Traffic condition), 
Public health and Sanitation, Working condition, Hazards/risk, Accidents 

2) Natural Environment – Global warming 
3) Environmental pollution – Air pollution, Water pollution, Soil contamination, Solid 

waste, Noise and vibration 
 

(3) Operation stage – No item 
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(4) Whole stages 
1) Social Environment - Land use and utilization of local resources, Social institutions such 

as social infrastructure and local decision-making institutions, a split of communities, 
The poor, refugees, indigenous of ethnic minority people, Gender, Children’s right, 
Misdistribution of benefit and damage, Local conflict of interests 

 
4. An Environmental Monitoring Plan (EMoP) was also prepared in tabular form for same items as 

the EMP and ECC and other necessary approval with describing method of monitoring/parameter 
to be monitored, monitoring place/point, frequency, implementation organization as well as 
responsible and/or supervising organization. 

 
5. Stakeholder meetings were held two times (July 2nd and September 17th) for information disclosure 

and public participation. In the first meeting outline of the project plan and method for required 
study of environmental and social considerations were presented and discussed. In the second 
meeting results of the study were presented and discussed. 

 
 

Executive Summary (Myanmar Version) 
 
စ�မ က�န�းလ�ပ�န�းအက�ဥ္း   �                    အမ�ိ �းသ��ေရးဆ��င�� လ�် ပ�စ��တ�အ��ရရ��ေရး စ�မ ခ�က�အရ   �       
ေရအ��လ�် ပ�စ�အရင�းအ�မစ��ာ�အ�� အရည��အ�သး ေလ�လ�တ��င�းတ�ရ��တင� စက� �ရ�ယ�မ�ာ�၏ 
အဓ�ကအစ�တ�အပ��င�းမ�ာ�သည� အရည��အ�သးက�ဆင�းလ�ခ��ပ�သည�။ လက���လ��တ�ေ�နသ� 
ဘ�လ��ေခ�ာင�းအမ�တ�(၁)ေရအ�� လ�် ပ�စ�က�၏အဓ�က စက�စ�ည�း အစ�တ�အပ��င�း 
မ�ာ�အ��အစ��ထ���လ�လ���န� လ��အပ��ပ�သည�။ အစ��ထ���လ�လ�ည�ျခင�းလ�ပ�န�း ေဆ��င�က�န� 
ေလ�လ�မ�မ�ာ� ျပ�လ�ပ���တင� �ိုင� ၏    �  စ��ပ��ေရး�ဖ            ��ဖ��းတ���တက��အ�� �အထ�က�အက�ျပ�မႈ၊ 
လ�မ�သဘ�၀ ပတ�၀န�းက�င� ထ�ခ��က�ႈ မရ��ေ�စရး၊ 
တ���ခ�ဲ �မ�မ�ပ�လ�ပ��ေဆ��င�က���င�ေရးတ��႕အ��ထည�့�သင�းစဥ္းစ��ခ��ပ�သည�။  
  
 လ�် ပ�စ��တ�အ��ထ�တ� �ပ�ေရးလ�ပ�န�း�ွင�့ပ��ေပ�င�းက� အ��ယ�အစ��တ���ခ�ဲ �မ�မ�ပ�လ�ပ���ွွင�့ 
စက�စ�ည�းမ�ာ� အစ��ထ���လ�လ�ယ�ျခင�း၊ 
ျပ��ည�ျပ�ျပင�ျခင�းတ���ျဖင�့စ�မ က�န�းအ��ေဆ��င�က���ည�့�သင�းစဥ္းစ        �                               ��ခ��ပ�သည�။  
  
 လ�ပ�န�း�အက�င�အထည�ေဖ�္ေဆ��င�က�ည�့အစ�အစဥ္အရ စ�မ က�န�းေဆ��င�   �           က���တင� 
စ�မ က�န�းအ   �      �က ေပး �    ေ��းခ�ယ�ျခင�း၊ စ�မ က�န�းပ ု စ ေရး�စ�ခ�မ�တ�ျခင�း၊   �      �  �                   
စ�မ က�န�းအ�တက� င��ေခ   �               �ျခင�း၊ စ�မ က�န�းလ�ပ�န�း   �             �အက�င�အထည� 
ေဖ�္ေဆ��င�က�ျခင�းစသ�����ျဖင�့ ေဆ��င��က� ��မည� ျဖစ��သည�။ စ�မ က   � �န�းလ�ပ�န�း 
�အက�င�ည�ေဖ�္ ေဆ��င�က�ျခင�း လ�ပ�န�းက�� ၂၀၁၈ 
ခ��ွစ�ေ�ွ�င�းပ��င�း�တင�ေဆ��င�က�ည�ျဖစ��သည�။ စ�မ က�န�းအ��   �        (၂)�ွစ��က� 
ေဆ��င�က�ည�ျဖစ��သည�။    လ�် ပ�စ��တ�အ�� ထ�တ� �ပ�ေရးလ�ပ�န�း�ွင�့ ပ��ေပ�င�းက� 
အ��ယ�အစ��တ���ခ�ဲ ႕မႈ မ�ပ�လ�ပ�� �ွွင�့ စက�စ�ည�းမ�ာ� အစ��ထ��� လ�လ�ယ�ျခင�း၊ 
ျပ��ည�ျပ�ျပင�ျခင�းတ���ျဖင�့စ�မ က�န�းအ��ေဆ��င�က���ည�့�သင�းစဥ္းစ        �                               ��ခ��ပ�သည�။  

စ�မ က�န�းသ�� �လင�ျမစ�၏ျမစ�က� က� ခ�ျဖစ�ေသ�နန�   �        �                             ��ပန�ျမစ��ျမစ��ာ�ခ လ�ေသ�ဘ�လ��ေခ�ာင�းေပ�                   �
�တင� တ���� သည�။ ၁၉၉၂ ခ��ွစ� 
ဂ�ပန��ိုင� အက�အည�ျဖင�့စတင�ေဆ��င�က���ေသ�ေရအ��လ�်    �                                    ပ�စ��မ က�န�းျ      �      ဖစ��သည�။  တ�င�င�းခ��ေသ� 
အစ�အရင� စ�အ��သယ ဇ�တ       �       �   �ွင�့ သဘ�၀ပတ�၀န�းက�င� ထ�န�းသ�မ�းေရး၀န��က��ဌ�နမ� �ကည�့ရႈ 
စစ�ေဆး�ပ�� ေန��က� င� စ�မ က�န�းသည�   �         သဘ�၀ပတ�၀န�းက�င��မ ခန�         �   ��ခ�မ�အစ�အစဥ္အ��ေရး�ဆ�ရန� 
ည�န��က��ခ��ပ�သည�။  သဘ�၀ ပတ�၀န�းက�င� စ�မ ခန�   �   ��ခ�မႈ အစ�အစဥ္တ�င� 
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ေအ�က�ေဖ�္ျပပ�အခ�က��ာ�အ��ထည�့�သင�းေရး�ဆ�ခ��ပ�သည�။ ၁. ျဖစ�ေပ��ိုင�ေသ� 
သက�ေရ�က��မ�ာ�အ�� သတ��တ�ျခင�း၊ သက�ေရ�က��မ�ာ�အ�� တခ�ျခင�းစ�အလ��က� အဆင�့�ခ�ျခာ� 
ျခင�း ေဆ��င�က���တင�(၃၈)မ�ိ �း ပ�၀င���ပ�သည�။ လ�မ�ေရး အမ�တ�(၁၇)၊ သဘ�၀ပတ�၀န�းက�င� 
�အျခ�အန အမ�တ�(၁၀) �ွင�့ သဘ�၀ပတ�၀န�းက�င�စ�မ�းမႈ အမ�တ�(၁၁) တ���ျဖစ��သည�။ ၂. 
သတ�ေရ�က��မ�ာ�အ�� အဆင�့�ခ�ျခာ� သတ��တ���တင� (A-) သည� ပတ�၀န�းက�င� ထ�ခ��က��မရ��ျခင�း 
(B-) သည� ပတ�၀န�းက�င� ထ�ခ��က�ႈ အနည�းငယ� �ရ��ျခင�း၊ (D) သည� ပတ�၀န�းထ�ခ��က�ႈ မရ��ျခင�း 
စသ�����ျဖင�့ �ခ�ျခာ� သတ��တ� ထ��ပ�သည�။   
၃. သဘ�၀ပတ�၀န�းက�င��မ ခန�         �   ��ခ�မ�အစ�အစဥ္အ��ေရး�ဆ�ရ��တင� လ�ပ�န�း �အက�င�အထည�ေဖ�္ 
ေဆ��င�က�ျခင�း အဆင�့�တင� ျဖစ�ေပ�လ��ိုင�ေသ� ထ�ခ��က��မ�ာ�အ�တက� 
ေလ�် ာ�ခ�ေရးအစ�အစဥ္၊ �အက�င�အထည�ေဖ�္ ေဆ��င�က� မည�့အ�ဖ��အစည�း၊ တ�၀����ေသ� 
အ�ဖ��အစည�း �ွင�့ �က���ကပ�ေရးအ�ဖ��အစည�းတ���က�� ေအ�က��အတ��င�း ထည�့�သင�း 
ေရး�ဆ�ပ�သည�။ (၁) အစ�အစဥ္ေရး�ဆ�ျခင�းအဆင�့ (၂) လ�ပ�န�း�အက�င�အထည�ေဖ�္ျခင�း -  
(၁) လ�မ�သဘ�၀ပတ�၀န�းက�င�- လက���လ�မ�ပတ�၀န�းက�င��အျခ�အန၊ က�မ�းမ�ေရး ေစ�င�့ေရ��က�ႈ 
�အျခ �အန၊ အလ�ပ�အက��င� အ�ခင�့အလမ�း၊ ေဘးအ��ရ�ယ��ာ� (၂) သဘ�၀ပတ�၀န�းက�င�- 
ကမ�ာေျမပ�ေ�ြးလ�မႈ (၃) သဘ�၀ပတ�၀န�းက�င�စ�မ�းမႈ- ေလထ�ညစ�မ�းမႈ၊ ေရထ�ညစ�မ�းမႈ၊ 
ေျမထ�ညစ�မ�းမႈ၊ ဆ�ည သ    � �    မ�ာ�၊ တ����မ�မ�ာ� ၃. စ�မ က�န�း�အက�င�အထည�ေဖ�   �                  ္ေဆ��င�က�ႈ ၄. 
လ�ပ�န�းအဆင�့မ�ာ�  (၁)လ�မ�သဘ�၀ပတ�၀န�းက�င�- ေျမယ�အသ ု �ခ�မ       �     ႈ �ွင�့ 
ေဒသ�တင�းေျမယ� အသ ု �ျပ  �    �ပ ု မ�ာ�၊ �       ေဘးဒ�က�သ���ာ�၊ တ��င�းရင�းသ��မ�ိ �း�ြယ��ာ�၊ 
လ�င�၊ �ကလးသ�ငယ�အ�ခင�့�အရး၊ �ခ�ေ၀မ��ွင�့အသ ု �ခ�မ      �     �မ�ာ�၊ ေဒသ�တင�းျပ�န�မ�ာ�  
 ၄.သဘ�၀ပတ�၀န�းက�င� ေစ�င�့�ကည�့တ��င�းတ�ျခင�း အစ�အစဥ္က��လည�း သဘ�၀ပတ�၀န�းက�င� 
စ�မ ခန�   �   ��ခ�မႈ အစ�အစဥ္ အတ��င�းေရး�ဆ�ပ�မည�။ ေရး�ဆ�ရ��တင� စ  ���န�းမ�ာ�၊ ေနရ�မ�ာ�၊ 
အ�က�မ��အရအ�တက�၊ ေဆ��င�က�ည�့အ�ဖ��အစည�း၊ �က���ကပ�ည�့အ�ဖ��အစည�း၊ 
တ�၀�� အ�ဖ�  �    �အစည�းတ���ပ�၀င�ည�ျဖစ��သည�။  
 ၅. 
ေဒသခ မ�ာ�    �    �ွင�့ေ�တ�ဆ ု ေ�ဆးေ �      �ြး၍သတင�းအခ�က�အလက��ာ�ရယ�ျခင�းက��(၂)�က�မ�ျပ�
လ�ပ���ပ�သည�။ ပထမအ�က�မ�ေ�တ�ဆ ု �  ေ�ဆးေ�ြး�ပ��တင� စ�မ က�န�းအခ�က�အလက�   �              �ာ�၊ 
လ�မ�ေရး�ွင�့သဘ�၀ပတ�၀န�းက�င� ေလ�လ�ဆန�းစစ�ျခင�း ျပ�လ�ပ�ည�့ ပ ု စ မ�ာ �  �   � 
အ��ရ�င�းလင�း တင�ျပခ��ပ�သည�။ ဒ�တ�ယအ�က�မ�ေ�တ�ဆ ု ေွ�ဆးေ �       �ြး�ပ��တင�ျပ�လ�ပ� 
ေဆ��င�က���ေသ� �အ�က�င�းအရ�မ�ာ� ရ�င�းလင�း တင�ျပခ��ပ�သည�။  
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1. Outline of the Project Plan 

(1) Objectives and Scope of the Project 

1) Objectives 

In the scheme of the National Electricity Master Plan, it is suggested that rehabilitation of 
hydropower plants is recommended from a standpoint of preventive measures against 
failures. It is because deterioration of major equipment and parts of existing Baluchaung 
No.1 hydropower plants (hereafter referred to as Baluchaung No.1 HPP) is progressing. 
Rehabilitation of existing hydropower plants is regarded as the top priority measure from 
viewpoint of high economic efficiency, low environmental burden, no need of additional 
fuel and so on. 

As improvement of existing electric power supply conditions is expected in terms of such 
as increase of power generation efficiency and reduction of blackout occurrence by 
rehabilitation of both hydropower plants 

2) Necessity of the Project 

Rehabilitation of existing Baluchaung No.1 HPP through replacement, repair or addition of 
facilities/ equipment/devices without expansion of site / facilities and increase in power 
generation capacity. 

 

Table 1  Necessity of Rehabilitation (Replacement, Repair or Addition) 
        with Major Facilities/Equipment of Existing Hydropower Plant 

1) Change in 
Existing Land Use 

Rehabilitation work and subsequent operation of the hydropower plant will be done within 
the existing plant site. Thus, there will be no changes in land use of the surrounding areas, 
such as involuntary resettlement including land acquisition, no resettlement or disturbance 
of other business activities such as farming and livestock, and living conditions of 
residents in surrounding area. 

2) Change in 
External of 
Existing Facilities 
or Civil Structures 

No changes in space, capacity and dimension from the existing hydropower plant are not 
expected for following facilities and structures: 
(1) No raising / expansion of existing body of dam, 
(2) No changes in amount of length, and dimension and route of flow channel due to 
sluicing intake water, 
(3) No change in dimension of civil facilities such as powerhouse. 

3) Change in 
Internal of 
Existing Facilities, 
Equipment or 
Devices 

The preliminary inspection and records of the failure of existing Baluchaung No.1 HPP 
found considerable deterioration of major parts and systems relevant to turbine and 
auxiliary equipment, generator and auxiliary equipment, plant control and protection 
system, substation and transmission facilities, gates and penstock, as well as civil 
facilities. Therefore, rehabilitation through replacement and/or repair are expected to 
improve such equipment. 

4) Operation of 
Hydropower 
Generation 

There will be no change in conditions of operation for electric power generation such as 
power generation capacity, pattern and schedule of operation. 

 

3) Implementation Schedule of the Project 

As for the implementation schedule, the Project will start with preparation work such as 
selection of consultant, detailed design study and tender as shown in Table 2. Then, 
construction work will start at the end of 2018 and continued for about 2 years. 
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Table 2  Implementation Schedule for Rehabilitation Project of Hydropower Plant 

 
 

4) Expected number of workers engaged to the construction work  

About 50 skilled workers are mostly employees of EPGE will be engaged in the construction 
work. In addition, people of surrounding area will have chances to engage in temporary and 
no skill work. 

5) Estimated Project Cost 

Estimation of the project cost is not yet completed. 

6) The Project Proponent 

Electric Power Generation Enterprise (EPGE), Ministry of Electricity and Energy (MOEE) 

7) Location of Hydropower Plants 

- Baluchaung No.1 HPP is located in the Baluchaung River which is a tributary of the Nam 
Pawn River of the Thanlwin River system and was commenced in operation in August 
1992 by Japan’s ODA as one of cascade-type power generation scheme utilizing 
precipitous geography. In the same river system Baluchaung No.2 Hydropower Plant 
(MOEP, 1960) and Baluchaung No.3 Hydropower Plant (Future Energy, 2014) are 
operating, which are important hydropower plant group for Myanmar and which can 
supply stable power throughout the year by regulating river flow by the Mobye Reservoir 
in the upstream. 

- The electric power generated by Baluchaung No.1 HPP is transmitted to the substation 
the Baluchaung No.2 hydropower plant by 132 kV transmissions line and to Taungoo 
substation by 230 kV transmission line as shown in Table 2. The plant is located about 20 
km far from central area of LoikawTownship,  the capital of KayahState as shown in 
Figure 1and 2. 

 
 

I II III IV I II III IV I II III IV I II III IV I II III IV I II III IV

1 JICA Preparatory Study

2 Loan Agreement

3

Consulting Services for
Rehabilitation of Hydropower
Stations Project (selction of
Consultant, Detailed Design
Study, Tender for Constructors)

4 Implementation of Constrcution
Work for Rehabilitation

5
Power Plant Operation after
Rehabilitation

Subject
2016 2017 2018 2019 2020 2021
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Figure 1  Location of Loikaw Township 
        in Kayah State 

Source: Land Records Department (2000) 

Figure 2  Location of Village Tracts 
            in Loikaw Township 

Source: Land Records Department 
 
 

 
Figure 3  Location Map of Baluchaung No.1 HPP along Baluchaung River  

 
 

Baluchaung 
No.1 HPP 
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Photo 1  Existing Baluchaung No.1 HPP 

 

Table 3  Major Parameters of Baluchaung No.1 HPP 

Item Baluchaung No.1 Hydropower Plant 

Max. power 28.0MW 

Annual generated energy 200GWh (nominal) / 186GWh (2013 actual) 

Annual operation hour 8,104 hours (2012 actual) 

Commencement of operation Aug-92 

Power generation type  Run-of-river 

Region/state Kayah state 

River Thanlwin River system, Baluchaung River 

Catchment area 7,960km2 

Max. power discharge 47.6m3/s 

Dam/weir Concrete weir 11.0m 

Effective head 69.6m 

Turbine type Francis turbine (Hitachi-Mitsubishi), 14.0MW × 2 units 
 
 
2. Laws, Rules and Regulations related to Environmental and Social Considerations 

(1) General 

Environmental Conservation Law (2012) and Environmental Conservation Rules (2014) are 
recently enacted laws to determine the comprehensive environmental conservation and 
management in Myanmar. Following laws, rules and regulations are related to environmental and 
social consideration in Myanmar.  
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Table 4  Major Laws and Regulations relevant to Environment 

Name of Laws, Rules etc. Year 
1. Constitution and Environmental Policy 
Constitution of the Republic of the Union of Myanmar 2008 
Myanmar National Environmental Policy 1994 
National Sustainable Development Strategy 2009 2009 
2. Environmental Conservation 
Myanmar Environmental Conservation Law 2012 2012 
Environmental Conservation Rules 2014 2014 
Environmental Impact Assessment Procedures 2015 2015 
3. Biodiversity and Natural Conservation 
Wildlife Protection Act 1936 1936 
Myanmar Marine Fisheries Law 1990 1990 
Fresh Water Fisheries Law 1991 1991 
The Law Relating to Aquaculture 1989 
Forest Law 1992 1992 
Animal Health and Development Law 1993 1993 
Protection of Wildlife and Conservation of Natural Area Law 1994 1994 
Conservation of Water Resources and River Law 2006 2006 
National Biodiversity Strategy Action Plan in Myanmar  2012 
4. Development and Management of Economic Activities 
Irrigation Laws and Regulations  1982 
Factory Act 1951 
Mines Law 1994 
Electricity Law 1984 (amended 2014) 2014 
Electricity Act 1948 (amended in 1967) 1967 
Petroleum Act 1934 
Petroleum Rules of 1937 (amended in 1946 1946 
Law on Aquaculture (1989) 1990 
Freshwater Fisheries Law  1991 
5. Land Acquisition and Resettlement 
The Upper Burma Land and Revenue Regulation 1889 
The Land Acquisition Act 1894 1894 
Transfer of Immovable Property Restriction Act 1947 
Land Nationalization Act 1953 
Disposal of Land Tenancies Law 1963 
Transfer of Immovable Property Restriction Law 1987 
Wasteland Instruction 1991 
Farmland Law 2012 2012 
Farmland Rules 2012 2012 
Vacant, Fallow, Virgin Land Management Law 2012 2012 
Vacant, Fallow, Virgin Land Management Rules 2012 2012 
6. Pollution Control and Occupational Health 
Factory Act  1951 
Standing Order 2_95 Occupational Health Plan 1995 1995 
Standing Order 3_95 Water and Air Pollution Control Plan 1995 1995 
Occupational Safety and Health Law (Draft) 2012 
The Science and Technology Development Law 1994 1994 
Myanmar Mines Law 1994 1994 
National Environmental Quality (Emissions) Guidelines 2015 
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(2) Environmental Conservation Law, 2012 

The principal law governing environmental management in Myanmar is the Environmental 
Conservation Law (ECL), which was issued in March, 2012 (The PyidaungsuHluttaw Law 
No.9/2012).  

The law stipulates that government bodies are in charge of environmental conservation as well 
as their relevant roles and responsibilities. It touches on water, noise, vibration and solid waste 
qualities but does not provide specific standards to be met.  

It also mentions that any new development project must perform a system of Environmental 
Impact Assessment (EIA) and Social Impact Assessment (SIA) in order to find out whether or 
not a project or activity to be undertaken by any government department, organization or person 
may cause a significant impact on the environment or not. In the context of project development, 
it is important to note that the law adopts the notion of 'Polluter Pays Principle' as it implies that 
the project proponents are responsible for covering all environmental and social costs generated 
by the project.  

The law serves as the basis for founding of Environmental Conservation Department (ECD) 
under the Ministry of Natural Resources and Environmental Conservation (MONREC)*  

* In May of 2016 former Ministry of Environmental Conservation and Forestry (MOECAF) 
was changed to the MONREC adding with function of natural resources management. 

Following the Environmental Conservation Law are two legal instruments:  

Environmental Conservation Rules (2014); and EIA Procedures (2015). 

(3) Environmental Conservation Rules, 2014 

Environmental Conservation Rules (ECR) No. 59/2014 emphasizes the importance of 
conservation of cultural heritage areas, natural heritage areas, cultural monuments, buildings and 
natural area and to set up the method to mitigate the impact of polluted waste during destruction, 
storage, placement and transportation of such waste.  

In addition, ECR stipulates basic policy and concept of Environment Impact Assessment (EIA) 
application in developing Projects in Section 55 of Chapter XIas follows: 

The Government department, organization or person which carry out the plan, business service 
or activity which are responsible to carry out the environmental impact assessment or initial 
environmental examination which is established before the issue of these rules; 

(a) Shall submit to the Ministry, after drawing environment management plan in accord with the 
procedure relating to the environmental impact assessment. 

(b) Shall implement and carry out the environment management plan which approved and 
scrutinized by the Ministry and matters stipulated by the Ministry within the time stipulated by 
the Ministry. 

As described below, according to the EIA Procedure 2015, Prior Permission is required for 
economic activities including certain types of business, work-site or factory, workshops which 
may cause an impact on the environmental quality.  

(4) Environmental Assessment (EIA) Procedure, 2015 

In December 2015 Environmental Assessment (EIA) Procedure, which was long-awaited was 
enacted by MOECAF. 
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Major statements stipulated are as follows. 

8) Chapter II - Establishment of the EIA Process 

a) Section 3 

Pursuant to Section 21 of the Law and Articles 52, 53 and 55 of the Rules, all Projects 
and Project expansions undertaken by any ministry, government department, 
organization, corporation, board, development committee and organization, local 
government or authority, company, cooperative, institution, enterprise, firm, 
partnership or individual (and/or all Projects, field sites, factories and businesses 
including expansions of such Projects, field sites, factories and businesses identified by 
the Ministry, which may cause impact on environmental quality and are required to 
obtain Prior Permission in accordance with Section 21 of the Law, and Article 62 of 
the Rules) having the potential to cause Adverse Impacts, are required to undertake 
Initial Environmental Examination (IEE) or Environmental Impact Assessment (EIA) 
or to develop an Environmental Management Plan (EMP), and to obtain an 
Environmental Compliance Certificate (ECC) in accordance with this Procedure. 

b) Section 5 

In accordance with Article 68 of the Rules, small-scale Projects, field sites, factories or 
businesses which are not specifically identified by the Ministry, but which may impact 
on environmental quality and as such are required to obtain Prior Permission in 
accordance with Section 21 of the Law or Article 62 of the Rules, and which are also 
not included in Annex 1 ‘Categorization of Economic Activities for Assessment 
Purposes’, shall obtain the recommendation of the Department as to whether or not 
such a Project has Environmental Impacts and shall comply with the terms and 
conditions prescribed by the Department before applying for a permit or license from 
the relevant ministry or governmental organization. 

• EIA procedures describe types of categories of business which are necessary to 
carry out IEE/EIA studies before the implementation of the project. In the Annex 1 
of the EIA Procedure, guidance as to whether an IEE or an EIA is required for 141 
types of projects or activities.  

• In the Annex 1, economic activities relating to schemes of hydropower development 
are shown in Table 5. 

 

Table 5  Categorization of Hydropower Development Schemes 

Type of Economic Activity Criteria for IEE Type Economic 
Activities 

Criteria for EIA Type Economic 
Activities 

(a) Energy Sector Development 

Hydro Power Plants 

a) Installed capacity ≥ 1 MW but 
< 15 MW a) Installed capacity ≥ 15 MW 

b) Reservoir volume (full supply 
level) < 20,000,000 m3 

b) Reservoir volume (full supply level) ≥ 
20,000,000 m3 

c) Reservoir area (full supply 
level) < 400 ha 

c) Reservoir area (full supply level) ≥ 400 
ha 

Electrical Power Transmission 
Lines (≥ 115 kV but < 230 kV) ≥ 50 km All activities where the Ministry requires 

that the Project shall undergo EIA 
Electrical Power Transmission 
Lines (≥ 230 kV) All sizes All activities where the Ministry requires 

that the Project shall undergo EIA 
High Voltage (230 kV and 500 kV) 
Transformer Substations ≥ 4 ha All activities where the Ministry requires 

that the Project shall undergo EIA 
Note: Edited from Annex I of EIA Procedure 2015, in which 141 types of economic activities are categorized with respective to 

types of their economic activities 
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c) Section 6 

The ECC issued by the Ministry shall reflect any terms and conditions that are 
contained in any relevant Prior Permission. 

d) Section 8 

Any Project already in existence prior to the issuance of the Rules, or the construction 
of which has already commenced prior to the issuance of the Rules, and which, in either 
case, shall be required to undertake, within the timeframe prescribed by the Department, 
an environmental compliance audit, including on-site assessment, to identify past 
and/or present concerns related to that Project's Environmental Impacts, and to: 

(a) Develop an EIA or IEE or EMP; 
(b) Obtain an ECC; and 
(c) Take appropriate actions to mitigate Adverse Impacts in accordance with the Law, 

the Rules, and other applicable laws. 

9) Chapter III - Screening 

a) Section 23 

(a) The Project Proponent shall submit the Project Proposal to the Ministry for 
Screening. In accordance with this Procedure, the submission of the Project 
Proposal for Screening is the same as the submission of an application for Prior 
Permission. 

(b) The Ministry will send the Project Proposal to the Department to determine the 
need for environmental assessment. 

(c) Following the preliminary Screening and verification that the Project Proposal 
contains all required documents and related materials, subject to Articles 8, 9, 10, 
11, 26 and 27 the Department shall make a determination in accordance with 
Annex 1 ‘Categorization of Economic Activities for Assessment Purposes’, taking 
into account Article 25 and the additional factors listed in Article 28 in order to 
designate the Project as one of the following, and then submit their designation to 
the Ministry: 

i) an EIA Type Project, or 
ii) an IEE Type Project, or 
iii) A Non IEE or EIA Type Project, and therefore not required to undertake any 

environmental assessment. 

b) Section 24 

The Ministry shall also make a determination whether an EMP shall be required in 
respect of any Project. 

10) Chapter VII - Environmental Management Plan 

a) Section 76  

For Project types which require EMP according to the Article 55 (a) of the Rules or 
Article 24 of the Procedure, the Project Proponent may prepare an EMP by itself or 
may appoint a person or organization who/which is registered according to the Article 
18. 
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b) Section 77 

The Project Proponent shall issue a letter of endorsement in a format prescribed by the 
Ministry according to the Article 63. Such letter shall be submitted to the Department 
prepared either in the Myanmar language, or in the English language or both. The 
Project Proponent shall submit the EMP to the Department in both digital form and 
complete paper copies, together with the required service fee as prescribed by the 
Department, and confirming: 

(a) the accuracy and completeness of the EMP;  

(b) that the EMP has been prepared in strict compliance with applicable laws 
including this procedure; and 

(c) that the Project will at all times comply fully with the commitments, mitigation 
measures, and plans in the EMP.  

c) Section 78 

Upon Receipt of the EMP from the Project Proponent, the Department shall review and 
submit to the Ministry to enable it to make a final decision on approval of the EMP. 

d) Section 79 

If it is determined by the Ministry that the EMP does not satisfy requirements, then the 
Project Proponent shall be called upon by the Department to undertake necessary 
amendments and/or to provide supplementary information as directed by the Ministry.  

e) Section 80 

Upon completion of its review of the EMP, the Ministry shall; 

(a) approve the EMP, subject to any conditions it may prescribe, and issue an ECC; 
or 

(b) require that the Project carry out an IEE or EIA, citing the reasons for this decision 
and informing the Project Proponent of its decision; and, in either case 

(c) publicly disclose its decision.  

f) Section 81 

The Department shall deliver the final decision of the Ministry within thirty (30) 
working days of receipt of an EMP. If the Ministry requires an EMP to be amended, 
then the due date for delivery of the Ministry's decision shall be extended accordingly. 

g) Section 82 

Any additional costs associated with reaching a determination regarding Project types 
which require EMP shall be borne by the Project Proponent. 

(5) Procedures of Environmental Assessment 

The EIA Procedures are expected to stipulate the conditions under which EIA is required and the 
steps to be followed in conducting and assessing the EIA. Under the EIA Procedure, the Ministry, 
as the Executing Agency sets an EIA Review Committee, is to give recommendations from an 
environmental point of view whether to approve the EIA reports or not. Composition of the EIA 
Review Committee will be determined by the Minister of MOECAF but needs to include persons 
from the industry, academia, and civil society, as well as government officials. EIA includes an 
environmental management plan and a social impact assessment report. The Procedures may also 
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include a clause for public participation in implementing the Initial Environmental Examination 
(IEE), EIA, and Environmental Management Plan (EMP), yet only if deemed necessary by the 
Ministry.  

If the proponent intends to obtain ECC for the project implementation from MONREC, a series 
of procedures described below (i) to (ix), which depend on the type and/or feature of the project, 
are required to the proponent with incorporating MONREC and other related organizations such 
as EIA Report Review Body, third person or organization undertaking IEE and EIA: 

(i) Project proposal screening, (ii) IEE - IEE investigation and review, (iii) IEE - IEE review and 
approval, (iv) EMP review and approval, (v) Scoping of EIA, (vi) EIA investigation and review, 
(vii) EIA review and approval(viii) Appeal process. 

A series of the procedures are shown in the Environmental Assessment Procedure Flowcharts. 
 

 
Figure 4  Project Proposal Screening 

Source: EIA procedure 2015 
 

EIA Type Activity 
or Project 
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Figure 5  EMP Review and Approval 

Source: EIA procedure 2015 

(6) Environmental Quality Standards 

National Environmental Quality (Emissions) Guidelines 2015 (hereafter referred to NEQEG) 
was enacted at the end of 2015.  

NEQEG provide the basis for regulation and control of noise and vibration, air emissions, and 
liquid discharges from various sources in order to prevent pollution for purposes of protection of 
human and ecosystem health. 

The NEQEG have been primarily excerpted from the International Finance Corporation (IFC) 
Environmental Health and Safety (EHS) Guidelines, which provide technical guidance on good 
international industry pollution prevention practice for application in developing countries. The 
Guidelines are generally considered to be achievable in new facilities by existing technology at 
reasonable costs. Application of these Guidelines to existing facilities may involve the 
establishment of site-specific targets, with an appropriate timetable for achieving them. 

As specified in the EIA Procedure, all projects are obliged to use, comply with and refer to 
applicable national guidelines or standards or international standards adopted by the Ministry. 
The NEQEG will be applied by the Ministry in satisfying this requirement until otherwise 
modified or succeeded by other guidelines or standards. Following project approval, a project 
shall commence implementation strictly in accordance with the project EMP and any additional 
requirements set out in the project ECC, which will encompass conditions relating to emissions. 
In this regard, the Ministry will require that projects adhere to general and applicable industry 
guidelines as set out in Annex 1. 

Projects shall engage in continuous, proactive and comprehensive self-monitoring of the project 
and comply with applicable guidelines and standards. For purposes of the NEQEG, projects shall 
be responsible for the monitoring of their compliance with general and applicable industry-
specific Guidelines as specified in the project EMP and ECC. 

Guidelines regarding air emissions, wastewater, noise level and odor are explained and specified.  
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(7) Solid Waste Management 

In Myanmar solid waste management is mostly under the control of local government. For 
example, large cities such as Yangon and Mandalay City, Township Development Committee has 
a principal function of solid waste management including industrial and hazardous waste as part 
of pollution control. 

On the other hand, in national level ECD is preparing national policy of solid waste management. 
However, no regulation of solid waste management including hazardous waste has been 
established in Myanmar until now. 

(8) Laws, Rules and Regulations concerning Land Use, Ownership and Acquisition 

There are many significant laws which govern land issues, land administration, and land 
ownership in Myanmar such as Land Nationalization Act (1953), Disposal of Tenancies Law 
(1963), Land Acquisition Act (1894), Forest Law (1992), Farm Land Law (2012), and so on. 

Among them, the Land Acquisition Act (1894) is even now the core law of land acquisition. 

The Land Acquisition Act 1894 promulgated in the British Colonial Era is even now the core law 
for land acquisition and resettlement in Myanmar. As there are problems such as consistency of 
the procedures by MONREC with the procedures by Ministry of Home Affairs or by local 
governments, and problem of abilities in MONREC to do institutional management of the system, 
etc., the new effectual system is also undecided at present. 

As mentioned in Table 1 and below (Table 4), construction work for rehabilitation and subsequent 
operation of the hydropower plant will be done within the existing plant site. Thus, there will be 
no changes in land use in the surrounding areas, such as involuntary resettlement including land 
acquisition, no resettlement or disturbance of other business activities. 

 
3. Results of Preparation for Environmental Management Plan 

 
Procedures of Preparation of EMP is schematically shown in Figure 6. 
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EMP Report

Stakeholder
Meeting

Stakeholder
Meeting

(1) Legislation of
Myanmar Government
(EIA Procedure 2015,

etc.), (2) JICA Guidelines
for Environmnetal and
Social Considerations

(JICAGL)

Baseline Survey on Existing
Environment Collection and

analysis of the secondary
data, hearing, etc.)

Project Plan
(Anticipated

Project
Activities)

Identification and Evaluation of Possible Impacts

Project Plan (Hydropower Plant Rehabilitation Project) 

Examination of Mitigation Measures

Preparation of Environmental Management Plan (EMP) including
Environmentl Monitoring Plan (EMoP)

 
Figure 6  Schematic Flow of EMP Preparation 

 

(1) Project Activities 

Anticipated activities due to the proposed project plan for Baluchaung No.1 HPP are shown in 
Table 6. 
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Table 6  Anticipated Activities due to the Rehabilitation of Existing Hydropower Plants 
Stage Anticipated Activities 

I 
Planning Stage 

(Pre-construction 
Stage) 

Securing land/space for hydropower plant and related facilities 

Securing construction yard including storage of construction materials 

Change in land use and utilization of local resources 

II 
Construction 

Stage 
(Rehabilitation 

Work) 

Procurement of construction materials and securing water supply 

Earth moving work such as excavation, cutting and mounting 

Work for exchange/renewal of dilapidated facilities /equipment and/or parts/devices to new ones 

Collection, transportation and storage of generated waste including hazardous materials such as 
PCBs and asbestos through exchange of older transformers and others to new ones  

Carrying out dilapidated facilities /equipment and/or parts/devices and carrying in new ones by 
manually and/or using machines and vehicles  

Workers, their working activities and worker's camp 

III 
Operation Stage 

Operation of hydropower plant and related facilities/equipment 

Spatial occupancy of hydropower plant and related facilities 

 

(2) Setting of Environmental Components and Items  

To grasp whole features of possible environmental impacts caused by the project, it is necessary 
to identify and evaluate environmental component and item, which compose of environmental 
and social considerations, one by one and to integrate the impacts. 

According to the JICA Guidelines for Environmental and Social Considerations, possible impacts 
to be assessed include those on human health and safety, as well as on the natural environment, 
which are transmitted through air, water, soil, waste, accidents, water usage, climate change, 
ecosystems, fauna and flora, including trans-boundary or global scale impacts. These also include 
social impacts, including migration of population and involuntary resettlement, local economy 
such as employment and livelihood, utilization of land and local resources, social institutions 
such as social capital and local decision-making institutions, existing social infrastructures and 
services, vulnerable social groups such as poor and indigenous peoples, equality of benefits and 
losses and equality in the development process, gender, children’s rights, cultural heritage, local 
conflicts of interest, infectious diseases such as HIV/AIDS, and working conditions including 
occupational safety. 

In addition to the direct and immediate impacts of projects, the derivative, secondary, and 
cumulative impacts as well as impacts associated with indivisible projects will also be assessed 
with regard to environmental and social considerations, so far as it is rational to do so. 

Taking into consideration the JICA Guidelines, and relevant laws and regulations of Myanmar, 
together with environmental condition of the project area, three environmental components and 
38 items (Social Environment 17, Natural environment 10, and Environmental pollution 11) as 
indicators expressing environmental and social conditions (See Table 7 below).  
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(3) Rating of Possible Impacts 

Possible impacts are identified and the extent of the impacts are also evaluated one by one for 
each implementation stage by applying rating against the above mentioned 38 environmental 
items.  

In the evaluation following rating criteria are adopted to examine extent of the possible impacts: 

 In general, both positive impact (+) and negative impact (-) are expected due to the 
anticipated project activities.  

 Ratings are as follows:  
(a) A (+/-) - Significant positive/negative impact is expected,  
(b) B (+/-) - Not significant but some positive/ negative impact is expected 
(c) C (+/-) - Extent of impact is unknown or not clear (Further examination is needed. It 

should be taken into consideration that impacts may become clear as study progresses. 
(d) D - Negligible or No impact is expected. 

 Implementation stage: I - Planning Stage, II - Construction Stage, III - Operation Stage. T- 
Whole stages with worst rating among I, II, and III. 

(4) Identification and Evaluation of Possible Impacts 

Based on results of the Preliminary Scoping, necessary survey was carried out to fill up necessary 
information by collection of relevant data and by hearing and consultation with related central 
and local governmental departments and organizations as well as village and communities in the 
project area of Baluchaung No.1 HPP. 

After the survey, by applying revised and upgraded information, possible impacts were also 
identified and the extent of the impacts were evaluated one by one with rating against 38 
environmental items for rehabilitation of Baluchaung No.1 HPP. 

Results are shown together with the results of the Scoping in Table 7. 
 
Table 7  Identification and Evaluation of Possible Impacts due to Hydropower Plants Rehabilitation 

Project  

Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

(1) Social Environment 

1 

Involuntary Resettlement 
(land acquisition/ resettle- 
ment etc.), migration of 
population etc. 

D D D D (I) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. Thus, neither land acquisition nor 
resettlement is expected for surrounding areas. 

2 
Local economy such as 
employment and 
livelihood etc.  

B+ A+ B+ D (II) Temporary employment of local people by construction work is 
somewhat anticipated.  

3 

Land use and utilization 
of local resources 

D D D D (T) (1) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. Thus, neither change of land use nor 
utilization of local resources is not anticipated in the surrounding 
areas. (2) Although it is out of scope of the proposed Project, former 
farmland of about 40 acres within the HPP site was enforced to use 
for station staff houses during construction of the HPP by the 
Government and has not been restituted yet. Thus, it is a matter of 
suit between farmers and local government. 

4 

Social institutions such as 
social infrastructure and 
local decision-making 
institutions, a split of 
communities 

C C B- B- (T) Beneficial impacts such as creation of employment opportunity 
for construction work and improvement living condition by 
upgrading power supply. However, there is a possibility of negative 
impacts such as missing in acceptance by the communities or 
resulting in split of community, if the project plan is not properly 
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Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

informed to relevant community peoples and community based 
organizations. 

5 

Existing social 
infrastructures and 
services (Traffic 
condition) 

C A+ B- D (II) It is anticipated to cause inconvenience to local traffic due to 
passing through vehicles for construction work and tracks loading 
heavy equipment and device access road to hydropower plant. 

6 

The poor, refugees, 
indigenous of ethnic 
minority people 

C C B- B- (T) Based on the field survey, the ethnic minorities, refugees or 
IDPs residing in project area have a long association with the local 
area and these groups have generally been absorbed into the local 
communities. Thus, at present, there is found no situation for 
necessary considerations with the poor and vulnerable peoples such 
as ethnic minorities, refugees, elderly and disabled in the 
communities of the project area and Loikaw Township. However, if 
proper care and management by local Government and relevant 
organization are not given to them, discontent and some conflict 
may give rise.  

7 

Gender C C B- B- (T) At present, there is found no situation for necessary 
considerations with gender regarding opportunity to all activities, 
equality of enjoyment benefits and share responsibility in the 
communities and Loikaw Township. However, if proper care and 
management by local Government and relevant organization are not 
given to them, discontent and some conflict may give rise. 

8 

Children's Right C C B- B- (T) At present, there is found no situation for necessary 
considerations with children regarding (1) Provision of adequate 
standard of living, education etc., (2) Protection from abuse, neglect 
and discrimination, (3) Participation in the communities in Loikaw 
Township. However, if proper care and management by local 
Government and relevant organization are not given to them, 
discontent and some conflict may give rise. 

9 

Misdistribution of benefit 
and damage 

C C B- B- (T) Through rehabilitation improvement of electric supply 
condition will be attained.  However, there is a possibility of 
misdistribution of benefit and damage, if the plan is not 
appropriately accepted to relevant stakeholders including 
communities through proper information disclosure and public 
participation.  

10 

Local conflict of interests C C B- B- (T) Through rehabilitation improvement of electric supply 
condition will be attained.  However, there is a possibility of local 
conflict of interest and/or split of community, if the plan is not 
appropriately accepted to relevant stakeholders including 
communities through proper information disclosure and public 
participation.  

11 

Cultural property and 
heritage  

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. In addition, there are found no 
cultural, religious and historical heritage sites in and nearby. Thus, 
negative impact is not anticipated. 

12 

Fishing Rights, Water 
Rights and Rights of 
Common 

C C D D (1) In Myanmar there are two types of fishing rights; one is "fishing 
grant", which is given with specified river area and another is 
"license", which is a permit of fishing. (2) Construction work will 
be limited within existing hydropower plant site. Thus, negative 
impact is not anticipated. 

13 

Public health and 
Sanitation 

C C B- D (II) (1) There is a possibility of air pollutants emissions such as NOx 
and PM by operation of construction machines and vehicles for 
rehabilitation work may cause some adverse effect of respiratory 
organ. (2) In addition, solid waste containing hazardous material 
such as toxic metals (Hg, Pb)and asbestos generated even in very 
small amount through replacing dilapidated equipment and/or 
devices with new ones, may cause some adverse effect on human 
health in case of direct dermal contact or inhalation. 

14 

Infectious diseases such 
as HIV/AIDS 

C C D D (II) In many developing countries spreading of infectious diseases 
such as HIV/AIDS were often reported due to contact of migrating 
workers with affected peoples at their camp in construction work. 
However, according to the rehabilitation plan workers engaged in 
the work will be basically EPGE employees having skill and 
experience working in hydropower plant. Thus, infectious diseases 
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Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

such as HIV/AIDS is not anticipated. 

15 
Working condition  C C B- D (II) Adverse impacts on working condition including occupational 

safety are expected somewhat due to inadequate management of 
workers at construction work. 

16 

Hazard/risk (disaster, 
security) 

B- C B- D (II) In general, no additional risk of disaster and public security are 
expected due to rehabilitation work. However, there is a possibility 
of leakage of hazardous materials, even a small amount, through 
replacement of dilapidated equipment and/or devices with new 
ones. (III) It is hardly anticipated any additional risk by the plant 
operation.  

17 

Accidents  B- C B- D (II) Occurrence of accidents is somewhat anticipated, if 
inappropriate handling and management of construction work. (III) 
Through rehabilitation upgrading in efficiency and reliability of 
operation will be attained resulting in reduction of accidental power 
failure.  

(2) Natural Environment 

18 

Topography and Geology D D D D (II) Construction work will be limited to exchange of dilapidated 
equipment and/or devices within existing hydropower plant site. In 
addition, there is no specific/valuable feature of topography and 
geology in and surrounding areas of the plant site. 

19 
Soil erosion/sand 
movement 

C C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, which has flat and good soil 
condition. 

20 
Movement of water/ 
Hydrological situation 

C C D D (II, III) No change from existing condition in quantity and quality 
of water intake and sluice from dam by hydropower generation is 
anticipated during construction and operation stage.  

21 

Groundwater condition  C C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. In addition, no large scale pumping 
of groundwater will be planned. Water use for construction work 
will be done by supplying surface water of dam and river. Thus, 
negative impact on groundwater is not anticipated. 

22 

Environmentally 
sensitive areas (Protected 
Areas, IBAs etc.) 

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no Environmentally sensitive 
areas are found. Thus, no negative impact isanticipated due to the 
project. 

23 

Flora, Fauna, Ecosystem 
and Biodiversity 
(Terrestrial) 

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no endangered terrestrial 
species as well as valuable habitat is found. Thus, no negative 
impact is anticipated due to the project. 

24 

Flora, Fauna, Ecosystem 
and Biodiversity 
(Aquatic) 

C D D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no endangered aquatic 
species as well as valuable habitat is found. Thus, no negative 
impact is anticipated due to the project. 

25 

Landscape and visual 
amenity 

C C D D (T) Construction work will be limited to exchange of dilapidated 
equipment and/or devices and no change in scale, shape or design 
of existing plant within existing hydropower plant site. Thus, 
negative impact on landscape is not anticipated. 

26 

Micro-climate C C D D (II) Construction work will be limited to replacement and/or repair 
of dilapidated equipment and/or devices and no change in scale, 
shape or design of existing plant within existing hydropower plant 
site. Thus, negative impact on micro-climate is not anticipated. 

27 

Global Warming/Climate 
Change 

B- C B- B+ (II) Through the construction work generation of greenhouse gases 
(GHG) emissions from vehicles and construction machines is 
anticipated even in a small scale. (III) Reduction of GHG emissions 
is a little anticipated by improving the efficiency of hydropower 
plant operation. 

(3) Environmental pollution 

28 

Air pollution  B- C B- D (II, III) (1) In Myanmar at present air quality standards are not 
established. (2) Air pollutants emissions such as NOx and PM is 
anticipated by operation of construction machines and vehicles for 
rehabilitation work even in a little amount. (3) Emission of air 
pollutants such as PM and NOx is not anticipated from hydropower 
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Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

plant operation. 

29 

Water Pollution B- C B- D (II, III) (1) In Myanmar at present water quality standards are not 
established. (2) Discharge of wastewater by construction work is 
anticipated by operation of construction machines and vehicles for 
construction work even in a little amount. (3) Discharge of water 
pollutants is not anticipated from hydropower plant operation. 

30 

Soil contamination B- C B- D (II) There is a possibility of leakage of materials such as lubricant 
oil by operation of construction machines and vehicles for 
construction work. In addition, there is also a possibility of leakage 
of hazardous materials such as toxic metals (Hg and Pb) and 
asbestos even in very small amountthrough replacement of 
dilapidated equipment and/or devices with new ones. 

31 
Bottom sediment 
contamination 

B- C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where there is no water body. Thus, 
bottom sediment contamination is not anticipated. 

32 

Solid waste B- B- B- D (II) (1) Through construction work, considerable amount of 
industrial wastes will be generated by replacement of equipment 
and devices, which make up turbine, generator, control and 
protection system, substation and transmission line facilities. (2) In 
addition, it is anticipated that generation of solid waste containing 
hazardous materials, such as toxic metals (Hg, Pb) and asbestos 
even in very small amount, through replacement of dilapidated 
equipment and/or devices with new ones. 

33 

Noise and Vibration B- C B- B+ (II) Although construction work will be carried out within the plant 
site, generation of noise and vibration is somewhat anticipated by 
operation of construction machines and vehicles for rehabilitation 
work. (III) Through rehabilitation upgrading in efficiency and 
reliability of operation will be attained resulting in some reduction 
of noise and vibration. 

34 

Ground Subsidence D D D D (II) Rehabilitation work will be limited within existing hydropower 
plant site. In addition, foundation is stable and no large scale 
extraction of groundwater is included in the project plan. Thus, 
anticipated impact is negligible. 

35 

Offensive odor C C D D (T) There is a possibility of offensive odor generation due to 
construction work. However, the work will be limited within 
existing hydropower plant site. Thus, anticipated impact is 
negligible, if any. 

36 

Sunshine inhibition D D D D (II) Construction work will be limited within existing hydropower 
plant site. In addition, neighboring areas are open space covered 
with grass and scattered trees, and there are found no houses and 
public facilities nearby the plant site. Thus, impact on sunshine 
inhibition is not anticipated. 

37 

Electromagnetic 
interference 

C C D D (II) Construction work will be limited within existing hydropower 
plant site. In addition, neighboring areas are open space covered 
with grass and scattered trees, and there are found no houses and 
public facilities nearby the plant site. Thus, interference with 
receiving radio wave is not anticipated. 

38 

Safety from 
Electromagnetic Field 

C C D D (II, III) Rehabilitation work will be limited within existing 
hydropower plant site. In addition, there is neither houses nor public 
facilities in neighborhood. Thus, potential health effect of 
electromagnetic field is hardly anticipated.  
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4. Possible Major Negative Impacts and Mitigation Measures 
 
In Table 7 major items of negative impacts - rating of (B-) which means “not significant but some 
negative impact” are described with necessary mitigation measures as follows*: 

*Item having negative impacts is described with serial number of the item {x} 

(1) Planning Stage 

No item.  

For example, {1} Involuntary Resettlement (land acquisition/resettlement etc., migration of 
population etc. - All the activities for rehabilitation will be carried out within existing hydropower 
plant site. Thus, neither land acquisition nor resettlement is expected for surrounding areas. 

(2) Construction Stage (Rehabilitation work) 

1) Social Environment  

(i) {5} Existing social infrastructures and services (Traffic condition)  

a) Possible negative impacts - It is anticipated to cause inconvenience to local traffic 
due to passing through vehicles for construction work and tracks loading heavy 
equipment and device access road to hydropower plant. 

b) Mitigation measures - (1) Prior to construction work, inform contents of the 
construction work and schedule. (2) Time shift of construction work. (3) 
Education of traffic safety and manner to construction workers and drivers. (4) 
Raise the traffic signal and arrange watchmen on approach road. (5) Equip sheet 
cover to prevent scattering dust from the bed of truck. (6) Setting staff in charge 
of complaints. 

(ii) {13} Public health and Sanitation  

a) Possible negative impacts - There is a possibility of air pollutants emissions such 
as NOx and PM by operation of construction machines and vehicles for 
rehabilitation work may cause some adverse effect of respiratory organ. (2) In 
addition, solid waste containing hazardous material such as toxic metals (Hg, Pb) 
and asbestos generated even in very small amount through replacing dilapidated 
equipment and/or devices with new ones, may cause some adverse effect on 
human health in case of direct dermal contact or inhalation. 

b) Mitigation measures - (1) Preventive measures to control air pollutants emission 
in construction work. (2) Monitor public health condition by medical examination. 

(iii) {15} Working condition  

a) Possible negative impacts - Adverse impacts on working condition including 
occupational safety are expected somewhat due to inadequate management of 
workers at construction work 

b) Mitigation measures - (1) In the construction work contractor/ EPGE should 
comply with requirement of Labor Law and Labor Safety Law (draft). (2) 
Preparation of safety management plan and enlighten occupational safety to 
construction workers. (3) Tangible safety considerations should be prepared for 
individuals involved in the project. (a) The installation of safety equipment and 
management of hazardous materials. (b) Any worker and personnel who enter into 
construction sites have to bear safety shoes, hats and earplugs for construction 
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works. (4) Monitoring health condition and occupational safety of workers. 

(iv) {16} Hazards/risk  

a) Possible negative impacts - In general, no additional risk of disaster and public 
security are expected due to rehabilitation work. However, there is a possibility of 
leakage of hazardous materials, even a small amount, through replacement of 
dilapidated equipment and/or devices with new ones. 

b) Mitigation measures - (1) Inspection daily behavior of construction workers and 
instruction them to acquire good manners. (2) Prepare emergency action plan for 
hazard and public security risks. 

(v) {17} Accidents 

a) Possible negative impacts - Occurrence of accidents is somewhat anticipated, if 
inappropriate handling and management of construction work. 

b) Mitigation measures - (1) Suitable planning and management over construction 
work to prevent and minimize the number and consequences of accidents. (2) To 
collect and analyze cases and causes of accidents. (3) Enlighten workers and local 
residents to prevent accidents by training and adequate notice. (4) Prepare 
emergency action plan for accidents. 

2) Natural Environment  

(i) {27} Global warming  

a) Possible negative impacts - Through the construction work, greenhouse gases 
(GHG) emissions from vehicles and construction machines is anticipated even in 
a small scale.  

b) Mitigation measures - (1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel and oil. (2) To 
inspect condition of good maintenance for construction machines and vehicles. (3) 
Physical observation of exhaust emissions and collect complaints, if any. 

3) Environmental Pollution  

(i) {28} Air pollution  

a) Possible negative impacts – In general, air pollutants emissions such as NOx and 
PM is anticipated by operation of construction machines and vehicles for 
construction work within plant site and along access roads. However, construction 
work for rehabilitation is limited to replacement and repair of facilities, equipment 
or devices, and civil works such as earth moving, cutting or filling, structure 
construction are not expected. In addition, traffic volume of access roads by trucks 
delivering replaced facilities, equipment and devices are in a small number. 
Further, surrounding areas farmland and a lone straggling village. Therefore, 
possible impacts will be in a small scale and temporary. 

b) Mitigation measures - (1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel and oil. (2) 
Enlightenment and education of construction workers for prevention or minimize 
air pollutants generation. (3) Possible impacts will be temporary and in a small 
scale. Thus, it is thought to be enough to apply qualitative monitoring by physical 
observation and collection of complaints from surrounding areas.  
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(ii) {29} Water pollution  

a) Possible negative impacts – In general, discharge of wastewater is anticipated. 
However, construction work for rehabilitation is limited to replacement and repair 
of facilities, equipment or devices, and civil works such as earth moving, cutting 
or filling ground and soil as well as road construction are not expected. Thus, 
wastewater is in a small amount and water pollutants such as soil and oil are 
seldom contained. Thus, possible impacts will be in a small scale and temporary. 

b) Mitigation measures - (1) Preventive measures to control water pollutants 
discharge in construction work.  
(2) Major pollutants such as suspended solid and oily components will be 
discharged to existing drainage after simple treatment by filter. As mentioned 
above, possible impacts will be temporary and in a small scale. Thus, it is thought 
to be enough to apply qualitative monitoring by physical observation and 
collection of complaints from surrounding areas.  

(iii) {30} Soil contamination 

a) Possible negative impacts – There is a possibility of leakage of materials such as 
lubricant oil by operation of construction machines and vehicles for construction 
work. In addition, there is also a possibility of leakage of hazardous materials such 
as toxic metals (Hg and Pb) and asbestos even in very small amount through 
replacement of dilapidated equipment and/or devices with new ones. 

b) Mitigation measures - (1) To prevent leakage and contamination of soil as well as 
human contact, the concrete and gravels heavily contaminated with hazardous 
materials will be removed and renewed. Then, they will be sealed in drums, and 
stored in the strict management area for hazardous wastes as mentioned in below 
(iv). 

(iv) {32} Solid waste  

a) Possible negative impacts - (1) Through construction work, considerable amount 
of industrial wastes will be generated by replacement of equipment and devices, 
which make up turbine, generator, control and protection system, substation and 
transmission line facilities. (2) In addition, it is anticipated that generation of solid 
waste containing hazardous materials such as toxic metals (Hg, Pb) and asbestos 
even in very small amount, through replacement of dilapidated equipment and/or 
devices with new ones as shown in Table 8.  

b) Mitigation measures - (1) To consider and to carry out possible preventive 
measures for reduction, proper treatment and disposal of solid waste during 
construction work. 2) Reflect concept of 3R (Reduce, Reuse and Recycle) to the 
plan. For example, in case of rehabilitation work for Baluchaung No.2 HPP, some 
parts of non-hazardous industrial waste and construction waste were reused for 
roofs and walls by villagers. (3) Enlighten awareness of waste management to 
workers and employees. (4) In general, all wastes will be properly managed 
considering their characteristics, such as volume, materials, conditions, extent of 
hazardous risk, etc. as follows: (a) record list of wastes with characteristics and 
put name tag on waste, (b) remove and segregation at source, (c) transfer and store 
in containers or warehouses in HPP site, (d) deliver to designated disposal site 
with taking care of traffic disturbance and accident, if they have no hazardous risk, 
(e) reuse for structure materials of wall, roof, etc., if they have no hazardous risk, 
(f) store in leak-proof drums, if waste oil is generated.  (5) Among generated 
wastes, hazardous materials and wastes containing toxic metals (Hg, Pb) and 
asbestos will be segregated and removed at source. Then, they are transferred and 
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stored in sealed containers and/or designated warehouses in the site. As for 
asbestos, wrap with leak-proof clothes and plastic seat and store in designated 
warehouse. (6) To set an organization or an officer in charge of solid waste 
management in HPP. (7) At present, however, there is no regulation or guidelines 
of solid waste management including industrial and hazardous waste in Myanmar. 
Thus, proper solid waste management including treatment and final disposal will 
be carried out by consultation with relevant government organizations such as 
ECD and concerned department of local government. 

 

Table 8  List of Possible Hazardous Materials Contained in Wasted Equipment and Devices  

Hazardous Materials Equipment and Devices 

PCB Not contained 

Asbestos 

Generator Rotor Phase to phase insulator 

Excitation system 
Field circuit switch 
Field discharging resistor 
Initial flushing resistor 

Piping system Packings 
Hg Measuring equipment Pressured switch 
Pb Electric components Soldering component 

 

(v) {33} Noise and vibration 

a) Possible negative impacts - Although construction work will be carried out within 
the plant site, generation of noise and vibration is anticipated to some extent by 
the operation of construction machines and vehicles for rehabilitation work. 

b) Mitigation measures - (1) Working during sensitive hours and locating 
construction machines close to sensitive receptors shall be avoided. (2) Use 
equipment with low-noise and vibration. (3) Installation of soundproof 
walls/acoustic enclosures and provision of buffer zones. (4) Setting staff in charge 
of complaints. 

(3) Operation Stage 

It is anticipated that there is no change of scheme, conditions and schedule of operation from 
those of existing operation after rehabilitation. Thus, no additional negative impacts are expected. 

(4) Whole Stages 

1) Social Environment 

(i) {3} Land use and utilization of local resources  

a) Possible negative impacts - Although it is out of scope of the proposed Project, 
former farmland of about 40 acres within the HPP site was enforced to use for 
station staff houses during construction of the HPP by the Government and has 
not been restituted yet. Thus, it is a matter of suit between farmers and local 
government. At the 1st stakeholder meeting the above issue was asked to local 
government and HPP manager. 

b) Mitigation measures –Before the 2nd stakeholder meeting it was confirmed by 
hearing to corresponding Village Tract Chief that the sue issue is considerably 
progressed to come out to conclusion of providing a large portion of former land 
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to farmers. However, it will be followed up to conclusion. 

(ii) {4} Social institutions such as social infrastructure and local decision-making 
institutions, a split of communities 

a) Possible negative impacts - Beneficial impacts such as creation of employment 
opportunity for construction work and improvement living condition by upgrading 
power supply. However, there is a possibility of negative impacts, such as missing 
in acceptance by the communities or resulting in split of community, if the project 
plan is not properly informed to relevant community peoples and community 
based organizations. 

b) Mitigation measures -(1) Information disclosure and public participation should 
be fully considered for all the stakeholders including local residents and road users 
from planning stage to operation stage for obtaining thorough understanding and 
consensus of the people and communities. (2) EPGE should set up a section in 
charge of public communication and complaints from peoples.  

(iii) {6} The poor, refugees, indigenous of ethnic minority people  

a) Possible negative impacts - Based on the field survey, the ethnic minorities, 
refugees or IDPs residing in project area have a long association with the local 
area and these groups have generally been absorbed into the local communities. 
Thus, at present, it was observed that there is no situation for necessary 
considerations with the poor and vulnerable peoples, such as ethnic minorities, 
refugees, elderly and disabled in the communities of the project area and Loikaw 
Township area. However, if proper care and management by local Government 
and relevant organizations are not given to them, discontent and some conflict 
may give rise. 

b) Mitigation measures - (1) No serious situation was observed for vulnerable such 
as the poor, refugees, IDPs, indigenous of ethnic minority, disabled at present. 
However, in order to take care for them continuously EPGE and local government 
will watch the situation carefully and make effort to solve the problem by 
consultation with local government and communities, if there happens any. For 
example, to give them priority of employment over simple construction work 

(iv) {7} Gender 

a) Possible negative impacts - At present, no situation has been found for necessary 
considerations with gender regarding opportunity to all activities, equality of 
enjoyment benefits and share responsibility in the communities and related 
Township area. However, if proper care and management by local Government 
and relevant organizations are not given to them, discontent and some conflict 
may give rise. 

b) Mitigation measures - No serious situation was observed for gender issues in 
Loikaw Township and surrounding area of the plant site at present However, in 
order to take care of them continuously EPGE and local government will watch 
the situation carefully and make effort to solve the problem by consultation with 
local government and communities, if there happens any. One of necessary 
measures is to give women priority of employment in construction work.   
In this IEE level study women were selected as the master of ceremony in the 
stakeholder meetings as well as the participation to Q & A session.  
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(v) {8} Children’s Right  

a) Possible negative impacts -At present, no situation has been found for necessary 
considerations with children regarding (1) provision of adequate standard of living, 
education etc., (2) protection from abuse, neglect, discrimination, (3) participation 
in the communities and in Loikaw Township. However, if proper care and 
management by local Government and relevant organizations are not given to 
them, discontent and some conflict may give rise. 

b) Mitigation measures - No serious situation was observed for for children's right in 
surrounding area and Loikaw Township of the plant site at present. However, in 
order to take care for them continuously EPGE and local government will watch 
the situation such as abuse and health condition, carefully and make effort to solve 
the problem by consultation with local government and communities, if there 
happens any.  

(vi) {9} Misdistribution of benefit and damage 

a) Possible negative impacts - Through rehabilitation, improvement of electric 
supply condition will be attained.  However, there is a possibility of 
misdistribution of benefit and damage, if the plan is not appropriately accepted to 
relevant stakeholders including communities through proper information 
disclosure and public participation. 

b) Mitigation measures - Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early stage to obtain 
understanding and consent among the stakeholders in order to share equally 
benefits and damage. (2) Consider preference of employment to local residents 
and the poor for construction works, if necessary. (3) EPGE should set up a section 
in charge of public communication and complaints from peoples. 

(vii) {10} Local conflict of interests  

a) Possible negative impacts - Through rehabilitation, improvement of electric 
supply condition will be attained. However, there is a possibility of local conflict 
of interest and/or split of community, if the plan is not appropriately accepted to 
by the relevant stakeholders including communities through proper information 
disclosure and public participation. 

b) Mitigation measures - (1) Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early stage to obtain 
understanding and consent among the stakeholders in order to avoid local conflict 
of interests. (2) Consider preference of employment to local residents and the poor 
for construction works, if necessary. (3) EPGE should set up a section in charge 
of public communication and complaints from people.  

 
5. Preparation of Environmental Management Plan (EMP) 

 
For each negative impact, mitigation measures were examined for respective items in planning, 
construction and operation stage as well as whole stages in order that the plan can achieve intended 
objectives with avoiding, minimizing or reducing accompanied environmental impacts at 
implementation. The mitigation measures are shown together with implementing organizations and 
responsible organizations as Environmental Management Plan (EMP) in Table 9. 
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Table 9  Environmental Management Plan (EMP) 

Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

(I / II) Planning Stage/ Construction Stage 

(1) Social Environment 

5 
Social Infrastructure 
and Services (Traffic 
condition) 

(1) Prior to construction work, inform contents of the 
construction work and schedule. (2) Time shift of construction 
work. (3) Education of traffic safety and manner to 
construction workers and drivers. (4) Raise the traffic signal 
and arrange watchmen on approach road. (5) Equip sheet cover 
to prevent scattering dust from the bed of truck. (6) Setting staff 
in charge of complaints. 

  

13 Public health and 
Sanitation 

 (1) Preventive measures to control air pollutants emission in 
construction work. (2) Monitor public health condition by 
medical examination. 

Contractor, 
EPGE 

Local 
government 
(State, District 
or Township), 
ECD, MOEE 

15 Working condition  

(1) In the construction work contractor/ EPGE should comply 
with requirement of Labor Law and Labor Safety Law (draft). 
(2) Preparation of safety management plan and enlighten 
occupational safety to construction workers. (3) Tangible 
safety considerations should be prepared for individuals 
involved in the project. (i) The installation of safety equipment 
and management of hazardous materials. (ii) Any worker and 
personnel who enter into construction sites have to bear safety 
shoes, hats and earplugs for construction works. (4) Monitoring 
health condition and occupational safety of workers. 

16 Hazard/risk (disaster, 
security) 

(1) Inspection daily behavior of construction workers and 
instruction them to acquire good manners. (2) Prepare 
emergency action plan for hazard and public security risks.   

17 Accidents  

(1) Suitable planning and management over construction work 
to prevent and minimize the number and consequences of 
accidents. (2) To collect and analyze cases and causes of 
accidents. (3) Enlighten workers and local residents to prevent 
accidents by training and adequate notice. (4) Prepare 
emergency action plan for accidents. 

(2) Natural Environment 

27 
Global 
Warming/Climate 
Change 

(1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel 
and oil. (2) To inspect condition of good maintenance for 
construction machines and vehicles. (3) Physical observation 
of exhaust emissions and collect complaints, if any. 

Contractor, 
EPGE 

Local 
government 
(State, District 
or Township), 
ECD, MOEE 

(3) Environmental pollution 

28 Air pollution  

Following measures will be incorporated into EMP and to be 
monitored in the construction work: (1) Use construction 
machines and vehicles equipped with good exhaust emission 
system and filled with good quality fuel and oil. (2) 
Enlightenment and education of construction workers for 
prevention or minimize air pollutants generation. (3) Possible 
impacts will be temporary and in a small scale. Thus, it is 
thought to be enough to apply qualitative monitoring by 
physical observation and collection of complaints from 
surrounding areas. Contractor, 

EPGE 

Local 
government 
(State, District 
or Township), 
ECD, MOEE 

29 Water Pollution 

(1) Preventive measures to control water pollutants discharge 
in construction work. (2) Monitor water pollutants discharge 
and environmental water quality. (3) Possible impacts will be 
temporary and in a small scale. Thus, it is thought to be enough 
to apply qualitative monitoring by physical observation and 
collection of complaints from surrounding areas. 

30 Soil contamination 

(1) To prevent leakage and contamination of soil as well as 
human contact, the concrete and gravels heavily contaminated 
with hazardous materials will be removed and renewed. Then, 
they will be sealed in drums, and stored in the strict 
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Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

management area for hazardous wastes. (2) Soil contamination 
may occur little. Thus, it is enough to apply qualitative 
monitoring by physical observation and collection of 
complaints from surrounding areas. 

32 Solid waste 

(1) To consider and to carry out possible preventive measures 
for reduction, proper treatment and disposal of solid waste 
during construction work. 2) Reflect concept of 3R (Reduce, 
reuse and recycle) to the plan. For example, in case of 
rehabilitation work for Baluchaung No.2 HPP, some parts of 
non-hazardous industrial waste and construction waste were 
reused for roofs and walls by villagers. (3) Enlighten awareness 
of waste management to workers and employees. (4) In 
general, all the wastes will be properly managed considering 
their characteristics such as volume, materials, conditions, 
extent of hazardous risk, etc. as follows: (a) record list of 
wastes with characteristics and put name tag on waste, (b) 
remove and segregation at source, (c) transfer and store in 
containers or warehouses in HPP site, (d) deliver to designated 
disposal site with taking care of traffic disturbance and 
accident, if they have no hazardous risk, (e) reuse for structure 
materials of wall, roof, etc., if they have no hazardous risk, (f) 
store in leak-proof drums, if waste oil is generated.  (5) 
Among generated wastes, hazardous materials and wastes 
containing toxic metals (Hg, Pb) and asbestos will be 
segregated and removed at source. Then, they are transferred 
and stored in sealed containers and/or designated warehouses 
in the site. As for asbestos, wrap with leak-proof clothes and 
plastic seat and store in designated warehouse. (6) To set an 
organization or an officer in charge of solid waste management 
in HPP. (7) At present, however, there is no regulation or 
guidelines of solid waste management including industrial and 
hazardous waste in Myanmar. Thus, proper solid waste 
management including treatment and final disposal will be 
carried out by consultation with relevant government 
organizations such as ECD and concerned department of local 
government. 

33 Noise and Vibration 

(1) Working during sensitive hours and locating construction 
machines close to sensitive receptors shall be avoided. (2) Use 
equipment with low-noise and vibration. (3) Installation of 
soundproof walls/acoustic enclosures and provision of buffer 
zones. (4) Possible impacts will be temporary and in a small 
scale. Thus, it is enough to apply qualitative monitoring by 
physical observation and collection of complaints from 
surrounding areas. 

(III) Operation Stage 
No item       

(T) Whole stages  

3 

Land use and 
utilization of local 
resources  

Before the 2nd stakeholder meeting it was confirmed by hearing 
to corresponding Village Tract Chief that the sue issue is 
considerably progressed to come out to conclusion of providing 
a large portion of former land to farmers. However, it will be 
followed up to conclusion. 

  

4 

Social institutions 
such as social 
infrastructure and 
local decision-making 
institutions, a split of 
communities 

(1) Information disclosure and public participation should be 
fully considered for all the stakeholders including local 
residents and road users from planning stage to operation stage 
for obtaining thorough understanding and consensus of the 
people and communities. (2) EPGE should set up a section in 
charge of public communication and complaints from peoples.  

    

6 
The poor, refugees, 
indigenous of ethnic 
minority people 

No serious situation was observed for vulnerable such as the 
poor, refugees, IDPs, indigenous of ethnic minority, disabled at 
present. However, in order to take care for them continuously 
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Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

EPGE and local government will watch the situation carefully 
and make effort to solve the problem by consultation with local 
government and communities, if there happens any. For 
example, to give them priority of employment over simple 
construction work 

7 Gender 

No serious situation was observed for gender issues in Loikaw 
Township and surrounding area of the plant site at present 
However, in order to take care of them continuously EPGE and 
local government will watch the situation carefully and make 
effort to solve the problem by consultation with local 
government and communities, if there happens any.One of 
necessary measures is to give women priority of employment 
in construction work. In this IEE level study women were 
selected as the master of ceremony as well as the participation 
to Q&A section.  

8 Children's Right 

No serious situation was observed for children's right in 
Loikaw Township and surrounding area of the plant site at 
present. However, in order to take care them continuously 
EPGE and local government will watch the situation such as 
abuse and health condition, carefully and make effort to solve 
the problem by consultation with local government and 
communities, if there happens any. 

9 Misdistribution of 
benefit and damage 

Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early 
stage to obtain understanding and consent among the 
stakeholders in order to share equally benefits and damage. (2) 
Consider preference of employment to local residents and the 
poor for construction works, if necessary. (3) EPGE should set 
up a section in charge of public communication and complaints 
from peoples.  

10 Local conflict of 
interests 

(1) Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early 
stage to obtain understanding and consent among the 
stakeholders in order to avoid local conflict of interests. (2) 
Consider preference of employment to local residents and the 
poor for construction works, if necessary. (3) EPGE should set 
up a section in charge of public communication and complaints 
from peoples. 

 

Note 1: * Implementing Organization: EPGE (Head Quarter and/or Manager of Hydropower Plant, CT - Contractor, Local  
Note 2: ** Responsible and/or supervising organization - Local Government (Township, District and/or State Government), 

ECD (Environmental Conservation Department, MONREC), MOEE (Ministry of Electricity and Energy). 
Note 3: *** Cost for EMP will be covered withinordinary budget of EPGE and contract fee of contractor. 
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6. Preparation of Environmental Monitoring Plan (EMoP) 
 
Considering mitigation measures against negative impacts in the EMP, environmental monitoring plan 
which may support implementation of the measures, was prepared and shown together in Table 10. 

 
Table 10  Environmental Monitoring Plan 

Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

(I) Planning Stage (Pre-Rehabilitation Stage) 

Environmental 
Compliance Certificate 
(ECC) and approval/ 
permission for the 
project implementation 

(1) To get Environmental 
Compliance Certificate 
(ECC) from MONREC MONREC 

Before 
commencement 
of construction 
(rehabilitation)

work 

EPGE 
MOEE, 

ECD 
(MONREC) (2) Other permit/ approval, if 

necessary 

(II) Construction Stage (Rehabilitation Stage) 

(1) Social Environment 

Traffic condition 

Cases and causes of 
complaints to traffic 
condition 

Visual 
observation and 
hearing with 
residents and road 
users 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Public health and 
Sanitation 

Monitoring health condition 
of workers and local 
residents by medical 
examination. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Monthly Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Working condition  
Monitoring health condition 
and occupational safety of 
workers. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Hazard/risk (disaster, 
security) 

(1) Inspection daily behavior 
of construction workers and 
instruction them to acquire 
good manners. 2) Prepare 
emergency action plan for 
hazard and public security 
risks.    

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Accidents  Records of accidents in the 
project area 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

(2) Natural Environment 

Global 
Warming/Climate 
Change 

Monitoring maintenance 
condition and exhaust 
emissions of construction 
vehicles and machine  

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

(3) Environmental Pollution 

Air pollution  

 (1) Visual observation, 2) 
Complaints from residents 
2) Monitor air pollutants 
emission and ambient air 
quality. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Water Pollution 
 (1) Visual observation, 2) 
Complaints from residents. 
2) Monitor water pollutants 

(1) Hydropower 
plant site, (2) 
Access road for 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 
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Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

discharge and environmental 
water quality. 

rehabilitation 
work 

Soil contamination 

(1) In Myanmar 
measurement of PCB and 
mercury content in soil is not 
yet established. Thus, visual 
observation leakage of 
hazardous materials. (2) 
Inspection proper handling 
and storage situation of solid 
waste contaminated with 
hazardous materials in 
storage containers and 
facilities.  

(1) Hydropower 
plant site, (2) 
Solid waste 
storage area 

Every time with 
exchanging 
dilapidated 

equipment and 
devices 

Rehabilitation 
work 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Solid waste 

(1) Record of collection, 
transportation and disposal 
of generated solid waste. (2) 
Visual observation leakage 
of hazardous materials from 
dilapidated equipment and 
devices such as 
transformers by 
rehabilitation work. (3) 
Inspection proper handling 
and storage situation of 
solid waste contaminated 
with hazardous materials in 
storage containers and 
facilities. 

(1) Hydropower 
plant site, (2) 
Solid waste 
storage area 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Noise and Vibration 

(1) Physical observation. (2) 
Noise measurement by 
sound level meter, as 
necessary. (3) Collection of 
complaints. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

(III) Operation Stage 
No item           

(T) Whole Stages 

1) Social Environment 
Land use issue around 
Baluchaung No.1 
HPPsite 

Record of consultation and 
meeting among local 
government, EPGE (station 
manager) and farmers 

Farmland with 40 
acre near 
Baluchaung No.1 
HPP site 

By the end of 
sollution Hydropower 

Station 

EPGE, 
ECD, Local 
Government 

Social institutions such 
as social infrastructure 
and local decision-
making institutions, a 
split of communities 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

The poor, refugees, 
indigenous of ethnic 
minority people 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Gender 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 
(3) Number of women 
workers in construction 
work. 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 
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Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

Children's Right 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Misdistribution of 
benefit and damage 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 
 

Surrounding 
villages and 
communities of 
the hydropower 
plant  
 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Local conflict of 
interests 

(1) Collect complains, (2) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 

required 

Hydropower 
Station 

EPGE, 
ECD, Local 
Government 

Note 1: * Implementing Organization: EPGE (Head Quarter and/or Manager of Hydropower Plant, CT - Contractor, 
Note 2: ** Responsible and/or supervising organization - Local Government (Township, District and/or State Government), 

ECD (Environmental Conservation Department, MONREC), MOEE (Ministry of Electric Power and Energy) 
Note 3: *** Cost for EMoP will be covered within ordinary budget of EPGE and contract fee of contractor. 
 
 
7. Results of Stakeholder Meetings 

 
Stakeholder meetings were held two times in two villages near the Baluchaung No.1 HPP site. 
 
First stakeholder meeting was held on July 2nd Saturday 2016 to disseminate outline the rehabilitation 
project plan and second stakeholder meeting was held on September 17th Saturday 2016 to discuss 
the results of IEE. 

(1) First Stakeholder Meeting 

1) Date and Time– 2 July, Saturday 2016 (From 9AM to 11AM) 

2) Venue –So Le Sel village, Loikaw Township, Loikaw District, Kayah State 

3) Participants –66 persons (Including village chiefs andelder peoples, key informants,NGOs, 
Local Government Officers from several departments such as Agriculture, Forestry, Fishery, 
Environmental Conservation, Land Use Departments, and Baluchaung Hydropower Plants 
employees) 

4) Presentations, Questions & Answers and Discussions 

(i) The GAD township officer gave the opening speech about of the project and work for 
environmental and social considerations including Initial Environmental Examinations 
(IEE) and emphasized the importance of the participation with peoples of local 
communities and officers of related departments.  

(ii) JICA Survey Team briefly explained the purpose and scope of the JICA project, 
“Preparatory Survey for the Project of Hydropower Plant Rehabilitation in the 
Myanmar”. In addition, they mentioned the importance of information disclosure and 
public participation in the work for environmental and social aspects of the project. 

(iii) Station Manager of EPGE explained the history since 1992 and presents features of the 
Baluchaung No.1 Hydropower Plant. He emphasized the necessity of rehabilitation of 
major equipment and devices of the plant without expansion and without increase of 
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power generation capacity due to dilapidation by continuous operation for more than 
25 years. 

(iv) Local Consultant emphasized that the rehabilitation project is required to comply with 
both the JICA Guidelines and Myanmar legislations. Then, she explained an IEE level 
study was required and now the study is in progress according to the JICA Guidelines. 
At the same time, she also explained that any project is required to obtain prior 
permission, i.e. Environmental Compliance Certificate (ECC) from Ministry of Natural 
Resources and Environmental Conservation (MONREC) prior to implementation 
according to recently enacted Environmental Impact Assessment Procedure 2015 (EIA 
Procedure) of Myanmar. In addition, the Consultant insisted roles of community 
participation and information disclosure in the project by using power point and hand 
out paper. 

5) Q & A Section 

• The village chief of So Le Sal village, mentioned that people of villages near the 
Hydropower Station have not been served sufficient electric power supply until now. 
According to the Vision of Myanmar Government (2020), all the peoples in the country 
have the right to benefit from sufficient power supply. In this regard, he requested EPGE 
and local government to install distribution network for more and easy access to electric 
power supply by the communities 

• Station Manager answered that there are many governmental organizations relevant to 
electric power supply under the Ministry of Electricity and Energy (MOEE). The EPGE, 
which he belongs to is in charge of power generation. Regarding power distribution, the 
duty is of another organization and he cannot make the decision for distribution of 
electric power. However, he recognized community’s need, took note to inform EPGE 
and suggested that the community should request to local government and MOEE.  

• A Villager told the location of existing Baluchaung No.1 HPP is very close to his village. 
However, his village and neighboring other villages have been not provided sufficient 
electric power supply since operation of the Hydropower Plant. He requested EPGE? 
and local government to make effort providing sufficient electric power supply.  

• A villager from Kan Nyi village, expressed a welcome to the rehabilitation project. At 
the same time, he requested EPGE and local government to provide electric power supply 
to local communities, which are.in insufficient supply condition.  

 

   
(1) Venue – Monastery of Lopita 

Village 
 

(2) Most of Village Peoples 
came by motorbikes 

(3) Opening speech b GAD 
Deputy Officer 
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(4) Introduction of JICA Survey 

Team 
 

(5) Presentation by Hydropower 
Station Manager 

(6) Presentation by Hydropower 
Station Officer 

   
(7) Presentation by Local 

Consultant 
(8) Participants at the meeting (9) Question and Comment by 

Participant - 1 
 

   
(10) Question and Comment by 

Participant - 2 
(11) Question and Comment by 

Participant - 3 
(12) Attendants List 

Photo 2  Scenes of 1st Stakeholder Meeting  

(2) Second Stakeholder Meeting  

1) Date and Time – 17 September, Saturday 2016 (From 9 AM to 11 AM) 

2) Venue – So Le Sel village, Loikaw Township, Loikaw District, Kayah State 

3) Participants – 65 persons (Including village chiefs and elder peoples, key informants, NGOs, 
Local Government Officers from several departments such as Agriculture, Forestry, Fishery, 
Environmental Conservation, Land Use Departments, and Baluchaung Hydropower Plants 
employees) 

4) Presentations, Questions & Answers and Discussions 

(i) The GAD township officer gave the opening speech about of the project and work for 
environmental and social considerations including Initial Environmental Examination 
and second time of stakeholder meeting. He explained the purpose of the meeting and 
to emphasize the importance of the participation with peoples of local communities and 
officers of related departments. And also he requested to local community to be patient 
for the delay in some times of implementation of development programs by the local 
government and departments because of the budget situation of the Kayah State.  
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(ii) JICA Survey Teambriefly explained the purpose and scope of the JICA project, 
“Preparatory Survey for the Project of Hydropower Plant Rehabilitation in Myanmar 
by using the example of a mobile equipment and battery" Rehabilitation is necessary 
for the sustainable use in a longer term. 

(iii) Baluchaung No.1 HPP Managerexplained the history since 1992 and presents features 
of the Baluchaung No.1 HPP. He emphasized the necessity of rehabilitation of major 
equipment and devices of the plant without expansion and without increase of power 
generation capacity due to dilapidation by continuous operation for more than 25 years. 

(iv) Local Consultant emphasized that the rehabilitation project is required to comply with 
both the JICA Guidelines and existing Myanmar legislations. Then, she explained the 
summary of the IEE level study for the possible impacts of this project on the people 
and environment. The impacts were estimated by different project stages, such as 
planning (before operation), during operation and after operation. It includes 
environmental issues, such as land use and topography, air and water pollution, soil 
contamination, solid wastes problem, etc. For the social environment and social 
services, township level social infrastructure, local economy, livelihoods, situation of 
gender and children, vulnerable groups -the poor, refugees, and indigenous of ethnic 
people etc. were discussed. It was generally estimated that there will be no significant 
negative impact of the rehabilitation project on the environment and the community. 

5) Q & A Section 

• A villager from the Law Ka Htuee village said that if there have some negative impact 
from project activities, particularly it will affect the women and children. If it is possible, 
women from targeted villages are willing to participate in monitoring activities of the 
project 

• A villager from the Sal Mile village said that "Today we receive the supplied water from 
dam but sometime insufficient. He wanted to know whether the Project have a plan to 
support water more regularly and sufficiently for target villages"  

• HPP Manager answered that there are many governmental organizations relevant to 
electric power supply and distribution under the Ministry of Electricity and Energy 
(MOEE). The EPGE (Electric Power Generation Enterprise), which he belongs to, is in 
charge of power generation. Regarding with power distribution, the responsibility is of 
another organization and he cannot make any decision for distribution of electric power. 
But He agreed that the villages near the dam should receive enough power supply and 
irrigation water, in priority, 

• A villager of Law Ka Hteuu, requested that location of existing Baluchaung No.1 HPP 
is very close to his village. Last month from the department of EPGE made a survey in 
their village to set up a transformer for more distribution of electricity to his village. He 
asked EPGE and related departments whether the program is possible to realize soon or 
not. 

• HPP Manager answered that until now he cannot answer that question. Because of his 
duty is just for the power generation and not directly concern with this. But he hoped that 
it will become in reality soon. 

• A member of NGO, asked the reason that SHM was not held in city hall of Kayah State. 
He suggested this project was related to the whole community and country, not only with 
the surrounding of the project site. 

• Local Consultant answered as follows: SHM is mainly based on the target community 
and environment which will be affected by the project. The surrounding villages near the 
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project site will have more interest on the project and possible impacts and they need to 
know about the project. 

• Village tract administrator of Law Pi Ta Village Tract requested to related department 
and General Administration Department officials to consider for the local community 
who are residing near the power plant. The villagers are willing to participate for the 
rural development activities to join hands with the government. They will follow the 
leadership of related department personnel for implementation activities.  

 

   
1) Opening remarks by Loikaw 
Township Deputy GAD Officer 

2) Presentation by Station Manager 
of Hydropower Plant 

3) Presentation by the Local 
Consultant 

 

   
4) Question and Comment by 

Participant - 1 
5) Question and Comment by 

Participant – 2 
 

6) Question and Comment by 
Participant – 3 

   
7) Question and Comment by 

Participant - 4 
8) Attendants list 9) Attendants came by motor bikes 

and cars as well as by walk 

Photo 3  Scenes of 2nd Stakeholder Meeting  
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A16.1-2  Environmental Management Plan (EMP) for Rehabilitation Project of Sedawgyi HPP 
 
 

Environmental Management Plan (EMP) for Rehabilitation 
Project of Sedawgyi Hydropower Plant 

 
 

Electric Power Generation Enterprise (EPGE) 
Ministry of Electricity and Energy (MOEE) 
 
 

October 2016 
 
Executive Summary 

8. Outline of the Project Plan 

9. Laws, Rules and Regulations related to Environmental and Social Considerations 

10. Results of Preparation for Environmental Management Plan 

11. Possible Major Negative Impacts and Mitigation Measures 

12. Preparation of Environmental Management Plan (EMP) 

13. Preparation of Environmental Monitoring Plan (EMoP) 

14. Results of Stakeholder Meetings 
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Environmental Management Plan (EMP) for Rehabilitation Project of Sedawgyi Hydropower Plant 
 
 

Executive Summary (Sedawgyi) 

 In the scheme of the National Electricity Master Plan, it is suggested that rehabilitation of hydropower 
plants is recommended from a standpoint of preventive measures against failures. It is because 
deterioration of major equipment and parts of existing Sedawgyi hydropower plants (Sedawgyi HPP) 
is progressing. Rehabilitation of existing hydropower plants is regarded as the top priority measure 
from viewpoint of high economic efficiency, low environmental burden, no need of additional fuel 
and so on. 

 The project aims to conduct rehabilitation of existing Sedawgyi HPP through replacement, repair or 
addition of facilities/equipment/devices without expansion of site / facilities and increase in power 
generation capacity with Electric Power Generation Enterprise (EPGE) as the proponent.  

 As for the implementation schedule, the Project will start with preparation work such as selection of 
consultant, detailed design study and tender from March of 2017. Then, construction work will start 
at the end of 2018 at earliest and continued for about 2 years. 

 The Project site is located in the Chaunmagyi River of the Ayeyarwady River system, which is a 
hydropower plant equipped with multi-purpose dam for irrigation and power was constructed by 
ADB’s finance.As an administrative area, the site belongs to Madaya Township, which is one of the 
31 townships of Mandalay Region 

 After screening the proposed Project by MONREC (ECD), the Project is required to prepare an 
Environmental Management Plan (EMP). 

 Outline of the EMP prepared are as follows: 

1. Possible impacts were identified and the extent of the impacts were evaluated one by one with 
rating against 38 environmental items (Social Environment 17, Natural environment 10, and 
Environmental pollution 11) as indicators expressing environmental and social conditions for the 
Project. 

2. Results of identification and evaluation of expected environmental and social impacts indicate 
that (a) there is no affected item with rating of (A-), which means significant negative (adverse) 
impact and (b) other affected items are classified into rating (B-), which means not significant 
but some negative impact, or rating (D), which means no or negligible negative impact 

3. An EMP was prepared with tabular form for major items having negative impacts and for 
implementation stages with describing possible negative impacts, necessary mitigation measures, 
implementing organization, responsible and supervising organizations as follows:  

(1) Planning stage – No item. 

(2) Construction stage   
1) Social Environment -Existing social infrastructures and services (Traffic condition), 

Public health and Sanitation, Working condition, Hazards/risk, Accidents 
2) Natural Environment – Global warming 
3) Environmental pollution – Air pollution, Water pollution, Soil contamination, Solid 

waste, Noise and vibration 

(3) Operation stage – No item 

(4) Whole stages  
1) Social Environment - Social institutions such as social infrastructure and local 

decision-making institutions, a split of communities, The poor, refugees, indigenous of 
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ethnic minority people, Gender, Children’s right, Misdistribution of benefit and 
damage, Local conflict of interests 

4. An Environmental Monitoring Plan (EMoP) was also prepared in tabular form for same items as 
the EMP and ECC and other necessary approval with describing method of monitoring/parameter 
to be monitored, monitoring place/point, frequency, implementation organization as well as 
responsible and/or supervising organization. 

5. Stakeholder meetings were held two times (June 25thand September 10th) for information 
disclosure and public participation. In the first meeting outline of the project plan and method for 
required study of environmental and social considerations were presented and discussed. In the 
second meeting results of the study were presented and discussed. 

 
 

Executive Summary (Myanmar Version) 
 
စ�မ က�န�းလ�ပ�န�းအက�ဥ္း   �                    

အမ�ိ �းသ��ေရးဆ��င��လ�် ပ�စ��တ�အ��ရရ��ေရးစ�မ ခ�က�အ�ရရအ��လ�် ပ�စ                                    �                 �အရင�းအ�မစ��ာ�အ��အရည�
�အ�သး 
ေလ�လ�တ��င�းတ�ရ��တင�က� �ရ�ယ�မ�ာ�၏အဓ�ကအစ�တ�အပ��င�းမ�ာ�သည�အရည��အ�သးက�ဆင�းလ�ခ��ပ�
သည�။ 
လက���လ��တ�ေ�နသ�ဘ�လ��ေခ�ာင�းအမ�တ�(၁)ေရအ��လ�် ပ�စ�က�၏အဓ�ကစက�စ�ည�းအစ�တ�အပ��င�းမ�
ာ�အ�� 
အစ��ထ���လ�လ�������အပ��ပ�သည�။အစ��ထ���လ�လ�ည�ျခင�းလ�ပ�န�းေဆ��င�က�န�ေလ�လ�မ�မ�ာ�ျပ�လ�ပ��
�တ င� 
�ိုင� ၏စ��ပ��ေရး�ဖ     �            ��ဖ��းတ���တက��အ���အထ�က�အက�ျပ�မ�၊လ�မ�သဘ�၀ပတ�၀န�းက�င��ခ��က��မ
ရ��ေ�စရး၊ တ���ခ�ဲ �မ�မ�ပ�လ�ပ��ေဆ��င�က���င�ေရးတ���အ��ထည�့�သင�းစဥ္းစ��ခ��ပ�သည�။  
  
 လ�် ပ�စ��တ�အ��ထ�တ� �ပ�ေရးလ�ပ�န�း�ွင�့ပ��ေပ�င�းက� အ��ယ�အစ��တ���ခ�ဲ �မ�မ�ပ�လ�ပ���ွွင�့ 
စက�စ�ည�းမ�ာ� အစ��ထ���လ�လ�ယ�ျခင�း၊ 
ျပ��ည�ျပ�ျပင�ျခင�းတ���ျဖင�့စ�မ က�န�းအ��ေဆ��င�က���ည�့�သင�းစဥ္းစ        �                               ��ခ��ပ�သည�။  
  
 လ�ပ�န�း�အက�င�အထည�ေဖ�္ေဆ��င�က�ည�့အစ�အစဥ္အရ စ�မ က�န�းေဆ��င�   �           က���တင� 
စ�မ က�န�းအ   �      �က ေပး �    ေ��းခ�ယ�ျခင�း၊ စ�မ က�န�းပ ု စ ေရး�စ�ခ�မ�တ�ျခင�း၊   �      �  �                   
စ�မ က�န�းအ�တက� င��ေခ   �               �ျခင�း၊ စ�မ က�န�းလ�ပ�န�း   �             �အက�င�အထည� 
ေဖ�္ေဆ��င�က�ျခင�းစသ�����ျဖင�့ ေဆ��င��က� ��မည� ျဖစ��သည�။ စ�မ က   � �န�းလ�ပ�န�း 
�အက�င�ည�ေဖ�္ ေဆ��င�က�ျခင�း လ�ပ�န�းက�� ၂၀၁၈ 
ခ��ွစ�ေ�ွ�င�းပ��င�း�တင�ေဆ��င�က�ည�ျဖစ��သည�။ စ�မ က�န�းအ��   �        (၂)�ွစ��က� 
ေဆ��င�က�ည�ျဖစ��သည�။    လ�် ပ�စ��တ�အ��ထ�တ� �ပ�ေရးလ�ပ�န�း�ွင�့ပ��ေပ�င�းက� 
အ��ယ�အစ��တ���ခ�ဲ �မ�မ�ပ�လ�ပ���ွွင�့ စက�စ�ည�းမ�ာ� အစ��ထ���လ�လ�ယ�ျခင�း၊ 
ျပ��ည�ျပ�ျပင�ျခင�းတ���ျဖင�့စ�မ က�န�းအ��ေဆ��င�က���ည�့�သင�းစဥ္းစ        �                               ��ခ��ပ�သည�။  

စ�မ က�န�းသည�္ဧရ�   �            ၀တ�ျမစ�္မ�ျမစ��ာ�ခ လ�ေသ�                �      ေခ�ာင�းမ�က��ေခ�ာင�းေပ��တင� တ����သည�။ 
မ��ေလးတ��င�းေဒသ�က��၊ မတ�ရ��မ���န�ယ� င�����ပ�သည�။  တ�င�င�းခ��ေသ� 
အစ�အရင� စ�အ��သယ ဇ�တ       �       �   �ွင�့ သဘ�၀ပတ�၀န�းက�င� ထ�န�းသ�မ�းေရး၀န��က��ဌ�နမ� �ကည�့ရႈ 
စစ�ေဆး�ပ��ေန��က� င� စ�မ က�န�းသည�   �         သဘ�၀ပတ�၀န�းက�င��မ ခန�         �   ��ခ�မ�အစ�အစဥ္အ��ေရး�ဆ�ရန� 
ည�န��က��ခ��ပ�သည�။  သဘ�၀ပတ�၀န�းက�င� စ�မ ခန�   �   ��ခ�မႈ အစ�အစဥ္တ�င� 
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ေအ�က�ေဖ�္ျပပ�အခ�က��ာ�အ��ထည�့�သင�းေရး�ဆ�ခ��ပ�သည�။ ၁. ျဖစ�ေပ��ိုင�ေသ� 
သက�ေရ�က��မ�ာ�အ�� သတ��တ�ျခင�း၊ သက�ေရ�က��မ�ာ�အ�� တခ�ျခင�းစ�အလ��က� အဆင�့�ခ�ျခာ� 
ျခင�း ေဆ��င�က���တင�(၃၈)မ�ိ �း ပ�၀င���ပ�သည�။ လ�မ�ေရး အမ�တ�(၁၇)၊ သဘ�၀ပတ�၀န�းက�င� 
�အျခ�အန အမ�တ�(၁၀) �ွင�့ သဘ�၀ပတ�၀န�းက�င�စ�မ�းမႈ အမ�တ�(၁၁) တ���ျဖစ��သည�။ ၂. 
သတ�ေရ�က��မ�ာ�အ�� အဆင�့�ခ�ျခာ� သတ��တ���တင� (A-) သည� ပတ�၀န�းက�င� ထ�ခ��က��မရ��ျခင�း 
(B-) သည� ပတ�၀န�းက�င� ထ�ခ��က�ႈ အနည�းငယ� �ရ��ျခင�း၊ (D) သည� ပတ�၀န�းထ�ခ��က�ႈ မရ��ျခင�း 
စသ�����ျဖင�့ �ခ�ျခာ� သတ��တ� ��ပ�သည�။ ၃. 
သဘ�၀ပတ�၀န�းက�င��မ ခန�         �   ��ခ�မ�အစ�အစဥ္အ��ေရး�ဆ�ရ��တင� လ�ပ�န�း �အက�င�အထည�ေဖ�္ 
ေဆ��င�က�ျခင�း အဆင�့�တင� ျဖစ�ေပ�လ��ိုင�ေသ� ထ�ခ��က��မ�ာ�အ�တက� 
ေလ�် ာ�ခ�ေရးအစ�အစဥ္၊ �အက�င�အထည�ေဖ�္ ေဆ��င�က� မည�့အ�ဖ��အစည�း၊ တ�၀����ေသ� 
အ�ဖ��အစည�း �ွင�့ �က���ကပ�ေရးအ�ဖ��အစည�းတ���က�� ေအ�က��အတ��င�း ထည�့�သင�း 
ေရး�ဆ�ပ�သည�။ (၁) အစ�အစဥ္ေရး�ဆ�ျခင�းအဆင�့ (၂) လ�ပ�န�း�အက�င�အထည�ေဖ�္ျခင�း -  
(၁) လ�မ�သဘ�၀ပတ�၀န�းက�င�- လက���လ�မ�ပတ�၀န�းက�င��အျခ�အန၊ က�မ�းမ�ေရး ေစ�င�့ေရ��က�ႈ 
�အျခ�အန၊ အလ�ပ�အက��င� အ�ခင�့အလမ�း၊ ေဘးအ��ရ�ယ��ာ�  
(၂) သဘ�၀ပတ�၀န�းက�င�- ကမ�ာေျမပ�ေ�ြးလ�မႈ (၃) သဘ�၀ပတ�၀န�းက�င�စ�မ�းမႈ- 
ေလထ�ညစ�မ�းမႈ၊ ေရထ�ညစ�မ�းမႈ၊ ေျမထ�ညစ�မ�းမႈ၊ ဆ�ည သ    � �    မ�ာ�၊ တ����မ�မ�ာ� ၃. 
စ�မ က�န�း�အက�င�အထည�ေဖ�္ေဆ��င�က�   �                           ႈ ၄. လ�ပ�န�းအဆင�့မ�ာ�  (၁)လ�မ�သဘ�၀ပတ�၀န�းက�င�- 
ေျမယ�အသ ု �ခ�မ       �     ႈ �ွင�့ ေဒသ�တင�းေျမယ� အသ ု �ျပ  �    �ပ ု မ�ာ�၊ �       ေဘးဒ�က�သ���ာ�၊ 
တ��င�းရင�းသ��မ�ိ �း�ြယ��ာ�၊ လ�င�၊ �ကလးသ�ငယ�အ�ခင�့�အရး၊ �ခ�ေ၀မ��ွင�့အသ ု �ခ�မ  �     �မ�ာ�၊ 
ေဒသ�တင�းျပ�န�မ�ာ�  
  
၄.သဘ�၀ပတ�၀န�းက�င� ေစ�င�့�ကည�့တ��င�းတ�ျခင�း အစ�အစဥ္က��လည�း သဘ�၀ပတ�၀န�းက�င� 
စ�မ ခန�   �   ��ခ�မႈ အစ�အစဥ္ အတ��င�းေရး�ဆ�ပ�မည�။ ေရး�ဆ�ရ��တင� စ  ���န�းမ�ာ�၊ ေနရ�မ�ာ�၊ 
အ�က�မ��အရအ�တက�၊ ေဆ��င�က�ည�့အ�ဖ��အစည�း၊ �က���ကပ�ည�့အ�ဖ��အစည�း၊ 
တ�၀�� အ�ဖ�  �    �အစည�းတ���ပ�၀င�ည�ျဖစ��သည�။ ၅. 
ေဒသခ မ�ာ�    �    �ွင�့ေ�တ�ဆ ု ေ�ဆးေ �      �ြး၍သတင�းအခ�က�အလက��ာ�ရယ�ျခင�းက��(၂)�က�မ�ျပ�
လ�ပ���ပ�သည�။ ပထမအ�က�မ�ေ�တ�ဆ ု �  ေ�ဆးေ�ြး�ပ��တင� စ�မ က�န�းအခ�က�အလက�   �              �ာ�၊ 
လ�မ�ေရး�ွင�့သဘ�၀ပတ�၀န�းက�င� ေလ�လ�ဆန�းစစ�ျခင�း ျပ�လ�ပ�ည�့ ပ ု စ မ�ာ �  �   � 
အ��ရ�င�းလင�း တင�ျပခ��ပ�သည�။ ဒ�တ�ယအ�က�မ�ေ�တ�ဆ ု ေွ�ဆးေ �       �ြး�ပ��တင�ျပ�လ�ပ� 
ေဆ��င�က���ေသ� �အ�က�င�းအရ�မ�ာ� ရ�င�းလင�း တင�ျပခ��ပ�သည�။  

 
 

1. Outline of the Project Plan 

(1) Objectives and Scope of the Project 

1) Objectives 

In the scheme of the National Electricity Master Plan, it is suggested that rehabilitation of 
hydropower plants is recommended from a standpoint of preventive measures against 
failures. It is because deterioration of major equipment and parts of existing Sedawgyi 
hydropower plants (hereafter referred to as Sedawgyi HPP) is progressing. Rehabilitation of 
existing hydropower plants is regarded as the top priority measure from viewpoint of high 
economic efficiency, low environmental burden, no need of additional fuel and so on. 

As improvement of existing electric power supply conditions is expected in terms of such 
as increase of power generation efficiency and reduction of blackout occurrence by 
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rehabilitation of both hydropower plants 

2) Necessity of the Project 

Rehabilitation of existing Sedawgyi HPP through replacement, repair or addition of 
facilities/ equipment/devices without expansion of site / facilities and increase in power 
generation capacity. 

 

Table 1  Necessity of Rehabilitation (Replacement, Repair or Addition) with Major 
Facilities/Equipment of Existing Hydropower Plant 

1) Change in 
Existing Land Use 

Rehabilitation work and subsequent operation of the hydropower plant will be done 
within the existing plant site. Thus, there will be no changes in the surrounding 
areas, such as involuntary resettlement including land acquisition, no resettlement 
or disturbance of other business activities such as farming and livestock, and living 
conditions of residents in surrounding area are required. 

2) Change in 
External of 
Existing Facilities 
or Civil Structures 

No changes in space, capacity and dimension from the existing hydropower plant 
are not expected for following facilities and structures: 
(1) No raising / expansion of existing body of dam, 
(2) No changes in amount of length, and dimension and route of flow channel due 
to sluicing intake water, 
(3) No change in dimension of civil facilities such as powerhouse. 

3) Change in 
Internal of Existing 
Facilities, 
Equipment or 
Devices 

The preliminary inspection and records of the failure of existing SedawgyiHPP 
found considerable deterioration of major parts and systems relevantto turbine and 
auxiliary equipment, generator and auxiliary equipment, plant control and 
protection system, substation and transmission facilities, gates and penstock, as well 
as civil facilities. Therefore, rehabilitation through replacement and/or repair are 
expected to improve such equipment. 

4) Operation of 
Hydropower 
Generation 

There will be no change in conditions of operation for electric power generation 
such as power generation capacity, pattern and schedule of operation. 

 

3) Implementation Schedule of the Project  

As for the implementation schedule, the Project will start with preparation work such as 
selection of consultant, detailed design study and tender as shown in Table 2. Then, 
construction work will start at the end of 2018 and continued for about 2 years. 
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Table 2  Implementation Schedule for Rehabilitation Project of Hydropower Plant 

 

4) Expected number of workers engaged to the construction work  

About 50 skilled workers are mostly employees of EPGE will be engaged in the construction 
work. In addition, people of surrounding area will have chances to engage in temporary and 
no skill work. 

5) Estimated Project Cost 

Estimation of the project cost is not yet completed. 

6) The Project Proponent 

Electric Power Generation Enterprise (EPGE), Ministry of Electricity and Energy (MOEE) 

7) Location of Hydropower Plants 

Sedawgyi HPP is located in the Chaunmagyi River of the Ayeyarwady River system, which 
is a hydropower plant equipped with multi-purpose dam for irrigation and power was 
constructed by ADB’s finance. 

Upper Sedawgyi site in the upstream is selected as candidate development project, but it is 
under study stage and specific progress is not yet confirmed. MOAI (Ministry of Agriculture 
and Irrigation) has jurisdiction over the dam body and controls water utilization. MOAI 
operates the reservoir setting priority to irrigation usage. 

The electric power generated by Sedawgyi Hydropower Plant is transmitted to Belin 
substation by 132 kV transmission line, which is connected to 230 kV bulk system. The 
plant is located about 60 km far from Mandalay. But it takes about three and half hours by 
car in the rainy season because condition of access road pavement from main road to the 
power plant is bad at present. This access road is owned and managed by MOAI. 

 

I II III IV I II III IV I II III IV I II III IV I II III IV I II III IV

1 JICA Preparatory Study

2 Loan Agreement

3

Consulting Services for
Rehabilitation of Hydropower
Stations Project (selction of
Consultant, Detailed Design
Study, Tender for Constructors)

4 Implementation of Constrcution
Work for Rehabilitation

5
Power Plant Operation after
Rehabilitation

Subject
2016 2017 2018 2019 2020 2021
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Figure 1  Location Map of Sedawgyi HPP along Sedawgyi River 

 

     

Photo 1  Existing Sedawgyi HPP 

 

Table 3  Major Parameters of Sedawgyi HPP 

Item Sedawgyi Hydropower Plant 
Max. power 25.0MW 

Annual generated energy 134GWh (nominal) / 99.9GWh (2013 actual) 
Annual operation hour 6,919 hours (2012 actual) 

Commencement of operation May-89 
Power generation type  Multi-purpose (irrigation) 

Region/state Mandalay region 
River Ayeyarwady River system, ChaunmagyiRiver 

Catchment area 3,384km2 
Max. power discharge 51.7m3/s  

Dam/weir Rock-fill dam 40.6m high 
Effective head 28.2m 
Turbine type Kaplan turbine (Toshiba), 12.5MW ´ 2 units 

 

As an administrative area, Sedawgyi HPP site belongs to Madaya Township, which is one 
of the 31 townships of Mandalay Region as shown in Figure 2. 
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Figure 2  Location Map of Madaya Township 

 
2. Laws, Rules and Regulations related to Environmental and Social Considerations 

(1) General 

Environmental Conservation Law (2012) and Environmental Conservation Rules (2014) are 
recently enacted laws to determine the comprehensive environmental conservation and 
management in Myanmar. Following laws, rules and regulations are related to environmental and 
social consideration in Myanmar. 
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Table 4  Major Laws and Regulations relevant to Environment 

Name of Laws, Rules etc. Year 
1. Constitution and Environmental Policy 
Constitution of the Republic of the Union of Myanmar 2008 
Myanmar National Environmental Policy 1994 
National Sustainable Development Strategy 2009 2009 
2. Environmental Conservation 
Myanmar Environmental Conservation Law 2012 2012 
Environmental Conservation Rules 2014 2014 
Environmental Impact Assessment Procedures 2015 2015 
3. Biodiversity and Natural Conservation 
Wildlife Protection Act 1936 1936 
Myanmar Marine Fisheries Law 1990 1990 
Fresh Water Fisheries Law 1991 1991 
The Law Relating to Aquaculture 1989 
Forest Law 1992 1992 
Animal Health and Development Law 1993 1993 
Protection of Wildlife and Conservation of Natural Area Law 1994 1994 
Conservation of Water Resources and River Law 2006 2006 
National Biodiversity Strategy Action Plan in Myanmar  2012 
4. Development and Management of Economic Activities 
Irrigation Laws and Regulations  1982 
Factory Act 1951 
Mines Law 1994 
Electricity Law 1984 (amended 2014) 2014 
Electricity Act 1948 (amended in 1967) 1967 
Petroleum Act 1934 
Petroleum Rules of 1937 (amended in 1946 1946 
Law on Aquaculture (1989) 1990 
Freshwater Fisheries Law  1991 
5. Land Acquisition and Resettlement 
The Upper Burma Land and Revenue Regulation 1889 
The Land Acquisition Act 1894 1894 
Transfer of Immovable Property Restriction Act 1947 
Land Nationalization Act 1953 
Disposal of Land Tenancies Law 1963 
Transfer of Immovable Property Restriction Law 1987 
Wasteland Instruction 1991 
Farmland Law 2012 2012 
Farmland Rules 2012 2012 
Vacant, Fallow, Virgin Land Management Law 2012 2012 
Vacant, Fallow, Virgin Land Management Rules 2012 2012 
6. Pollution Control and Occupational Health 
Factory Act  1951 
Standing Order 2_95 Occupational Health Plan 1995 1995 
Standing Order 3_95 Water and Air Pollution Control Plan 1995 1995 
Occupational Safety and Health Law (Draft) 2012 
The Science and Technology Development Law 1994 1994 
Myanmar Mines Law 1994 1994 
National Environmental Quality (Emissions) Guidelines 2015 
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(2) Environmental Conservation Law, 2012 

The principal law governing environmental management in Myanmar is the Environmental 
Conservation Law (ECL), which was issued in March, 2012 (The Pyidaungsu Hluttaw Law 
No.9/2012).  

The law stipulates that government bodies are in charge of environmental conservation as well 
as their relevant roles and responsibilities. It touches on water, noise, vibration and solid waste 
qualities but does not provide specific standards to be met.  

It also mentions that any new development project must perform a system of Environmental 
Impact Assessment (EIA) and Social Impact Assessment (SIA) in order to find out whether or 
not a project or activity to be undertaken by any government department, organization or person 
may cause a significant impact on the environment or not. In the context of project development, 
it is important to note that the law adopts the notion of 'Polluter Pays Principle' as it implies that 
the project proponents are responsible for covering all environmental and social costs generated 
by the project.  

The law serves as the basis for founding of Environmental Conservation Department (ECD) 
under the Ministry of Natural Resources and Environmental Conservation (MONREC)*  

* In May of 2016 former Ministry of Environmental Conservation and Forestry (MOECAF) was 
changed to the MONREC adding with function of natural resources management.  

Following the Environmental Conservation Law are two legal instruments: Environmental 
Conservation Rules (2014); and EIA Procedures (2015). 

(3) Environmental Conservation Rules, 2014 

Environmental Conservation Rules (ECR) No. 59/2014 emphasizes the importance of 
conservation of cultural heritage areas, natural heritage areas, cultural monuments, buildings and 
natural area and to set up the method to mitigate the impact of polluted waste during destruction, 
storage, placement and transportation of such waste.  

In addition, ECR stipulates basic policy and concept of Environment Impact Assessment (EIA) 
application in developing Projects in Section 55 of Chapter XI) as follows: 

Section 55. The Government department, organization or person which carry out the plan, 
business service or activity which are responsible to carry out the environmental 
impact assessment or initial environmental examination which is established before 
the issue of these rules; 

(a) Shall submit to the Ministry, after drawing environment management plan in 
accord with the procedure relating to the environmental impact assessment. 

(b) Shall implement and carry out the environment management plan which 
approved and scrutinized by the Ministry and matters stipulated by the 
Ministry within the time stipulated by the Ministry. 

As described below, according to the EIA Procedure 2015, Prior Permission is required for 
economic activities including certain types of business, work-site or factory, workshops which 
may cause an impact on the environmental quality.  

(4) Environmental Assessment (EIA) Procedure, 2015 

In December 2015 Environmental Assessment (EIA) Procedure, which was long-awaited was 
enacted by MONREC at last. 
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Major statements stipulated are as follows. 

1) Chapter II - Establishment of the EIA Process 

a) Section 3 

Pursuant to Section 21 of the Law and Articles 52, 53 and 55 of the Rules, all Projects 
and Project expansions undertaken by any ministry, government department, 
organization, corporation, board, development committee and organization, local 
government or authority, company, cooperative, institution, enterprise, firm, 
partnership or individual (and/or all Projects, field sites, factories and businesses 
including expansions of such Projects, field sites, factories and businesses identified by 
the Ministry, which may cause impact on environmental quality and are required to 
obtain Prior Permission in accordance with Section 21 of the Law, and Article 62 of 
the Rules) having the potential to cause Adverse Impacts, are required to undertake 
Initial Environmental Examination (IEE) or Environmental Impact Assessment (EIA) 
or to develop an Environmental Management Plan (EMP), and to obtain an 
Environmental Compliance Certificate (ECC) in accordance with this Procedure. 

b) Section 5 

In accordance with Article 68 of the Rules, small-scale Projects, field sites, factories or 
businesses which are not specifically identified by the Ministry, but which may impact 
on environmental quality and as such are required to obtain Prior Permission in 
accordance with Section 21 of the Law or Article 62 of the Rules, and which are also 
not included in Annex 1 ‘Categorization of Economic Activities for Assessment 
Purposes’, shall obtain the recommendation of the Department as to whether or not 
such a Project has Environmental Impacts and shall comply with the terms and 
conditions prescribed by the Department before applying for a permit or license from 
the relevant ministry or governmental organization. 

• EIA procedures describe types of categories of business which are necessary to 
carry out IEE/EIA studies before the implementation of the project. In the Annex 1 
of the EIA Procedure, guidance as to whether an IEE or an EIA is required for 141 
types of projects or activities.  

• In the Annex 1, economic activities relating to schemes of hydropower development 
are shown in Table 5. 

 

Table 5  Categorization of Hydropower Development Schemes 

Type of Economic Activity Criteria for IEE Type Economic 
Activities Criteria for EIA Type Economic Activities 

(a) Energy Sector Development 

Hydro Power Plants 

a) Installed capacity ≥ 1 MW but 
< 15 MW a) Installed capacity ≥ 15 MW 

b) Reservoir volume (full supply 
level) <20,000,000 m3 

b) Reservoir volume (full supply level) 
≥20,000,000 m3 

c) Reservoir area (full supply 
level) < 400 ha 

c) Reservoir area (full supply level) ≥ 400 
ha 

Electrical Power Transmission 
Lines (≥ 115 kV but < 230 kV) ≥ 50 km All activities where the Ministry requires 

that the Project shall undergo EIA 
Electrical Power Transmission 
Lines (≥ 230 kV) All sizes All activities where the Ministry requires 

that the Project shall undergo EIA 
High Voltage (230 kV and 500 
kV) Transformer Substations ≥ 4 ha All activities where the Ministry requires 

that the Project shall undergo EIA 
Note: Edited from Annex I of EIA Procedure 2015, in which 141 types of economic activities are categorized with respective to 

types of their economic activities 
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c) Section 6 

The ECC issued by the Ministry shall reflect any terms and conditions that are 
contained in any relevant Prior Permission. 

d) Section 8 

Any Project already in existence prior to the issuance of the Rules, or the construction 
of which has already commenced prior to the issuance of the Rules, and which, in either 
case, shall be required to undertake, within the timeframe prescribed by the Department, 
an environmental compliance audit, including on-site assessment, to identify past 
and/or present concerns related to that Project's Environmental Impacts, and to: 

(a) develop an EIA or IEE or EMP; 
(b) obtain an ECC; and 
(c) take appropriate actions to mitigate Adverse Impacts in accordance with the Law, 

the Rules, and other applicable laws. 

2) Chapter III - Screening 

a) Section 23 

(a) The Project Proponent shall submit the Project Proposal to the Ministry for 
Screening. In accordance with this Procedure, the submission of the Project 
Proposal for Screening is the same as the submission of an application for Prior 
Permission. 

(b) The Ministry will send the Project Proposal to the Department to determine the 
need for environmental assessment. 

(c) Following the preliminary Screening and verification that the Project Proposal 
contains all required documents and related materials, subject to Articles 8, 9, 10, 
11, 26 and 27 the Department shall make a determination in accordance with 
Annex 1 ‘Categorization of Economic Activities for Assessment Purposes’, taking 
into account Article 25 and the additional factors listed in Article 28 in order to 
designate the Project as one of the following, and then submit their designation to 
the Ministry: 

i) an EIA Type Project, or 
ii) an IEE Type Project, or 
iii) A Non IEE or EIA Type Project, and therefore not required to undertake any 

environmental assessment. 

b) Section 24 

The Ministry shall also make a determination whether an EMP shall be required in 
respect of any Project. 

3) Chapter VII - Environmental Management Plan 

a) Section 76  

For Project types which require EMP according to the Article 55 (a) of the Rules or 
Article 24 of the Procedure, the Project Proponent may prepare an EMP by itself or 
may appoint a person or organization who/which is registered according to the Article 
18. 
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b) Section 77 

The Project Proponent shall issue a letter of endorsement in a format prescribed by the 
Ministry according to the Article 63. Such letter shall be submitted to the Department 
prepared either in the Myanmar language, or in the English language or both. The 
Project Proponent shall submit the EMP to the Department in both digital form and 
complete paper copies, together with the required service fee as prescribed by the 
Department, and confirming: 

(a) the accuracy and completeness of the EMP;  

(b) that the EMP has been prepared in strict compliance with applicable laws 
including this Procedure; and 

(c) that the Project will at all times comply fully with the commitments, mitigation 
measures, and plans in the EMP.  

c) Section 78 

Upon Receipt of the EMP from the Project Proponent, the Department shall review and 
submit to the Ministry to enable it to make a final decision on approval of the EMP. 

d) Section 79 

If it is determined by the Ministry that the EMP does not satisfy requirements, then the 
Project Proponent shall be called upon by the Department to undertake necessary 
amendments and/or to provide supplementary information as directed by the Ministry.  

e) Section 80 

Upon completion of its review of the EMP, the Ministry shall; 

(a) approve the EMP, subject to any conditions it may prescribe, and issue an ECC; 
or 

(b) require that the Project carry out an IEE or EIA, citing the reasons for this decision 
and informing the Project Proponent of its decision; and, in either case 

(c) publicly disclose its decision.  

f) Section 81 

The Department shall deliver the final decision of the Ministry within thirty (30) 
working days of receipt of an EMP. If the Ministry requires an EMP to be amended, 
then the due date for delivery of the Ministry's decision shall be extended accordingly. 

g) Section 82 

Any additional costs associated with reaching a determination regarding Project types 
which require EMP shall be borne by the Project Proponent. 

(5) Procedures of Environmental Assessment 

The EIA Procedures are expected to stipulate the conditions under which EIA is required and the 
steps to be followed in conducting and assessing the EIA. Under the EIA Procedure, the Ministry, 
as the Executing Agency sets an EIA Review Committee, is to give recommendations from an 
environmental point of view whether to approve the EIA reports or not. Composition of the EIA 
Review Committee will be determined by the Minister of MOECAF but needs to include persons 
from the industry, academia, and civil society, as well as government officials. EIA includes an 
environmental management plan and a social impact assessment report. The Procedures may also 
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include a clause for public participation in implementing the Initial Environmental Examination 
(IEE), EIA, and Environmental Management Plan (EMP), yet only if deemed necessary by the 
Ministry.  

If the proponent intends to obtain ECC for the project implementation from MONREC, a series 
of procedures described below (i) to (ix), which depend on the type and/or feature of the project, 
are required to the proponent with incorporating MONREC and other related organizations such 
as EIA Report Review Body, third person or organization undertaking IEE and EIA: 

(i) Project proposal screening, (ii) IEE - IEE investigation and review, (iii) IEE - IEE review and 
approval, (iv) EMP review and approval, (v) Scoping of EIA, (vi) EIA investigation and review, 
(vii) EIA review and approval(viii) Appeal process. 

A series of the procedures are shown in the Environmental Assessment Procedure Flowcharts. 
 

 
Figure 4  Project Proposal Screening 

 

EIA Type Activity 
or Project 
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Figure 5  EMP Review and Approval 

Source: EIA procedure 2015 

(6) Environmental Quality Standards  

National Environmental Quality (Emissions) Guidelines 2015 (hereafter referred to NEQEG) 
was enacted at the end of 2015.  

NEQEG provide the basis for regulation and control of noise and vibration, air emissions, and 
liquid discharges from various sources in order to prevent pollution for purposes of protection of 
human and ecosystem health. 

The NEQEG have been primarily excerpted from the International Finance Corporation (IFC) 
Environmental Health and Safety (EHS) Guidelines, which provide technical guidance on good 
international industry pollution prevention practice for application in developing countries. The 
Guidelines are generally considered to be achievable in new facilities by existing technology at 
reasonable costs. Application of these Guidelines to existing facilities may involve the 
establishment of site-specific targets, with an appropriate timetable for achieving them. 

As specified in the EIA Procedure, all projects are obliged to use, comply with and refer to 
applicable national guidelines or standards or international standards adopted by the Ministry. 
The NEQEG will be applied by the Ministry in satisfying this requirement until otherwise 
modified or succeeded by other guidelines or standards. Following project approval, a project 
shall commence implementation strictly in accordance with the project EMP and any additional 
requirements set out in the project ECC, which will encompass conditions relating to emissions. 
In this regard, the Ministry will require that projects adhere to general and applicable industry 
guidelines as set out in Annex 1. 

Projects shall engage in continuous, proactive and comprehensive self-monitoring of the project 
and comply with applicable guidelines and standards. For purposes of the NEQEG, projects shall 
be responsible for the monitoring of their compliance with general and applicable industry-
specific Guidelines as specified in the project EMP and ECC. 

Guidelines regarding air emissions, wastewater, noise level and odor are explained and specified.  
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(7) Solid Waste Management 

In Myanmar solid waste management is mostly under the control of local government. For 
example, large cities such as Yangon and Mandalay City, Township Development Committee has 
a principal function of solid waste management including industrial and hazardous waste as part 
of pollution control. 

On the other hand, in national level ECD is preparing national policy of solid waste management. 
However, no regulation of solid waste management including hazardous waste has been 
established in Myanmar until now. 

(8) Laws, Rules and Regulations concerning Land Use, Ownership and Acquisition 

There are many significant laws which govern land issues, land administration, and land 
ownership in Myanmar such as Land Nationalization Act (1953), Disposal of Tenancies Law 
(1963), Land Acquisition Act (1894), Forest Law (1992), Farm Land Law (2012), and so on. 

Among them, the Land Acquisition Act (1894) is even now the core law of land acquisition. 

The Land Acquisition Act 1894 promulgated in the British Colonial Era is even now the core law 
for land acquisition and resettlement in Myanmar. As there are problems such as consistency of 
the procedures by MONREC with the procedures by Ministry of Home Affairs or by local 
governments, and problem of abilities in MONREC to do institutional management of the system, 
etc., the new effectual system is also undecided at present. 

As mentioned in Table 1 and below (Table 4), construction work for rehabilitation and subsequent 
operation of the hydropower plant will be done within the existing plant site. Thus, there will be 
no changes in land use in the surrounding areas, such as involuntary resettlement including land 
acquisition, no resettlement or disturbance of other business activities. 

 
3. Results of Preparation for Environmental Management Plan 

 
Procedures of Preparation of EMP is schematically shown in Figure 2. 



A16.1 - 55 

EMP Report

Stakeholder
Meeting

Stakeholder
Meeting

(1) Legislation of
Myanmar Government
(EIA Procedure 2015,

etc.), (2) JICA Guidelines
for Environmnetal and
Social Considerations

(JICAGL)

Baseline Survey on Existing
Environment Collection and

analysis of the secondary
data, hearing, etc.)

Project Plan
(Anticipated

Project
Activities)

Identification and Evaluation of Possible Impacts

Project Plan (Hydropower Plant Rehabilitation Project) 

Examination of Mitigation Measures

Preparation of Environmental Management Plan (EMP) including
Environmentl Monitoring Plan (EMoP)

 
Figure 6  Schematic Flow of EMP Preparation 

(1) Project Activities 

Anticipated activities due to the proposed project plan for SeadwgyiHPPare shown in Table 6. 
 

Table 6  Anticipated Activities due to the Rehabilitation of Existing Hydropower Plants 
Stage Anticipated Activities  

I 
Planning Stage 

(Pre-construction 
Stage) 

Securing land/space for hydropower plant and related facilities 

Securing construction yard including storage of construction materials 

Change in land use and utilization of local resources 

II 
Construction 

Stage 
(Rehabilitation 

Work) 

Procurement of construction materials and securing water supply 

Earth moving work such as excavation, cutting and mounting 

Work for exchange/renewal of dilapidated facilities /equipment and/or parts/devices to new ones 
Collection, transportation and storage of generated waste including hazardous materials such as 
PCBs and asbestos through exchange of older transformers and others to new ones  
Carrying out dilapidated facilities /equipment and/or parts/devices and carrying in new ones by 
manually and/or using machines and vehicles  
Workers, their working activities and worker's camp 

III 
Operation Stage 

Operation of hydropower plant and related facilities/equipment 

Spatial occupancy of hydropower plant and related facilities 
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(2) Setting of Environmental Components and Items  

To grasp whole features of possible environmental impacts caused by the project, it is necessary 
to identify and evaluate environmental component and item, which compose of environmental 
and social considerations, one by one and to integrate the impacts. 

 According to the JICA Guidelines for Environmental and Social Considerations, possible 
impacts to be assessed include those on human health and safety, as well as on the natural 
environment, which are transmitted through air, water, soil, waste, accidents, water usage, climate 
change, ecosystems, fauna and flora, including trans-boundary or global scale impacts. These 
also include social impacts, including migration of population and involuntary resettlement, local 
economy such as employment and livelihood, utilization of land and local resources, social 
institutions such as social capital and local decision-making institutions, existing social 
infrastructures and services, vulnerable social groups such as poor and indigenous peoples, 
equality of benefits and losses and equality in the development process, gender, children’s rights, 
cultural heritage, local conflicts of interest, infectious diseases such as HIV/AIDS, and working 
conditions including occupational safety. 

 In addition to the direct and immediate impacts of projects, the derivative, secondary, and 
cumulative impacts as well as impacts associated with indivisible projects will also be assessed 
with regard to environmental and social considerations, so far as it is rational to do so. 

Taking into consideration the JICA Guidelines, and relevant laws and regulations of Myanmar, 
together with environmental condition of the project area, three environmental components and 
38 items (Social Environment 17, Natural environment 10, and Environmental pollution 11) as 
indicators expressing environmental and social conditions (See Table 16.4-5 below).  

(3) Rating of Possible Impacts 

Possible impacts are identified and the extent of the impacts are also evaluated one by one for 
each implementation stage by applying rating against the above mentioned 38 environmental 
items.  

In the evaluation following rating criteria are adopted to examine extent of the possible impacts: 

 In general, both positive impact (+) and negative impact (-) are expected due to the 
anticipated project activities.  

 Ratings are as follows:  
(a) A (+/-) - Significant positive/negative impact is expected,  
(b) B (+/-) - Not significant but some positive/ negative impact is expected 
(c) C (+/-) - Extent of impact is unknown or not clear (Further examination is needed. It 

should be taken into consideration that impacts may become clear as study progresses. 
(d) D - Negligible or No impact is expected. 

 Implementation stage: I - Planning Stage, II - Construction Stage, III - Operation Stage. T- 
Whole stages with worst rating among I, II, and III. 

(1) Identification and Evaluation of Possible Impacts 

Based on results of the Preliminary Scoping, necessary survey was carried out to fill up lack of 
necessary information by collection of relevant data and by hearing and consultation with related 
central and local governmental departments and organizations as well as village and communities 
in the project area of Sedawgyi HPP. 

After the survey, by applying revised and upgraded information, possible impacts were also 
identified and the extent of the impacts were evaluated one by one with rating against38 
environmental items for rehabilitation of Sedawgyi HPP. 
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Results are shown together with the results of the Scoping in Table 7. 
 
Table 7  Identification and Evaluation of Possible Impacts due to Hydropower Plants Rehabilitation 

Project  

Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

(1) Social Environment 

1 

Involuntary Resettle-
ment (land acquisition/ 
resettlement etc.), migra-
tion of population etc. 

D D D D (I) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. Thus, neither land acquisition nor 
resettlement is expected for surrounding areas. 

2 
Local economy such as 
employment and 
livelihood etc.  

B+ A+ B+ D (II) Temporary employment of local people by construction work 
is somewhat anticipated.  

3 

Land use and utilization 
of local resources 

D D D D (T) (1) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. Thus, neither change of land use nor 
utilization of local resources is not anticipated in the surrounding 
areas. 

4 

Social institutions such 
as social infrastructure 
and local decision-
making institutions, a 
split of communities 

C C B- B- (T) Beneficial impacts such as creation of employment opportunity 
for construction work and improvement living condition by 
upgrading power supply. However, there is a possibility of negative 
impacts such as missing in acceptance by the communities or 
resulting in split of community, if the project plan is not properly 
informed to relevant community peoples and community based 
organizations. 

5 

Existing social 
infrastructures and 
services (Traffic 
condition) 

C A+ B- D (II) It is anticipated to cause inconvenience to local traffic due to 
passing through vehicles for construction work and tracks loading 
heavy equipment and device access road to hydropower plant. 
 

6 

The poor, refugees, 
indigenous of ethnic 
minority people 

C C B- B- (T) Based on the field survey, the ethnic minorities, refugees or 
IDPs residing in project area have a long association with the local 
area and these groups have generally been absorbed into the local 
communities. Thus, at present, there is found no situation for 
necessary considerations with the poor and vulnerable peoples such 
as ethnic minorities, refugees, elderly and disabled in the 
communities of the project area and MadayaTownship. However, 
if proper care and management by local Government and relevant 
organization are not given to them, discontent and some conflict 
may give rise.  

7 

Gender C C B- B- (T) At present, there is found no situation for 
necessaryconsiderations with gender regarding opportunity to all 
activities, equality of enjoyment benefits and share responsibility 
in the communities and MadayaTownship. However, if proper care 
and management by local Government and relevant organization 
are not given to them, discontent and some conflict may give rise. 

8 

Children's Right C C B- B- (T) At present, there is found no situation for necessary 
considerations with children regarding (1) Provision of adequate 
standard of living, education etc., (2) Protection from abuse, 
neglect anddiscrimination, (3) Participation in the communities in 
MadayaTownship. However, if proper care and management by 
local Government and relevant organization are not given to them, 
discontent and some conflict may give rise. 

9 

Misdistribution of 
benefit and damage 

C C B- B- (T) Through rehabilitation improvement of electric supply 
condition will be attained.  However, there is a possibility of 
misdistribution of benefit and damage, if the plan is not 
appropriately accepted to relevant stakeholders including 
communities through proper information disclosure and public 
participation.  

10 

Local conflict of 
interests 

C C B- B- (T) Through rehabilitation improvement of electric supply 
condition will be attained.  However, there is a possibility of local 
conflict of interest and/or split of community, if the plan is not 
appropriately accepted to relevant stakeholders including 
communities through proper information disclosure and public 
participation.  
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Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

11 

Cultural property and 
heritage  

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. In addition, there are found no 
cultural, religious and historical heritage sites in and nearby. Thus, 
negative impact is not anticipated. 

12 

Fishing Rights, Water 
Rights and Rights of 
Common 

C C D D (1) In Myanmar there are two types of fishing rights; one is "fishing 
grant", which is given with specified river area and another is 
"license", which is a permit of fishing. (2) Construction work will 
be limited within existing hydropower plant site. Thus, negative 
impact is not anticipated. 

13 

Public health and 
Sanitation 

C C B- D (II) (1) There is a possibility of air pollutants emissions such as 
NOx and PM by operation of construction machines and vehicles 
for rehabilitation work may cause some adverse effect of 
respiratory organ. (2) In addition, solid waste containing hazardous 
material such as toxic metals (Hg, Pb)and asbestos generated even 
in very small amount through replacing dilapidated equipment 
and/or devices with new ones, may cause some adverse effect on 
human health in case of direct dermal contact or inhalation. 

14 

Infectious diseases such 
as HIV/AIDS 

C C D D (II) In many developing countries spreading of infectious diseases 
such as HIV/AIDS were often reported due to contact of migrating 
workers with affected peoples at their camp in construction work. 
However, according to the rehabilitation plan workers engaged in 
the work will bebasically EPGE employees having skill and 
experience working in hydropower plant. Thus, infectious diseases 
such as HIV/AIDS is not anticipated. 

15 
Working condition  C C B- D (II) Adverse impacts on working condition including occupational 

safety are expected somewhat due to inadequate management of 
workers at construction work. 

16 

Hazard/risk (disaster, 
security) 

B- C B- D (II) In general, no additional risk of disaster and public security are 
expected due to rehabilitation work. However, there is a possibility 
of leakage of hazardous materials, even a small amount, through 
replacement of dilapidated equipment and/or devices with new 
ones. (III) It is hardly anticipated any additional risk by the plant 
operation.  

17 

Accidents  B- C B- D (II) Occurrence of accidents is somewhat anticipated, if 
inappropriate handling and management of construction work. (III) 
Through rehabilitation upgrading in efficiency and reliability of 
operation will be attained resulting in reduction of accidental power 
failure.  

(2) Natural Environment 

18 

Topography and 
Geology 

D D D D (II) Construction work will be limited to exchange of dilapidated 
equipment and/or devices within existing hydropower plant site. In 
addition, there is no specific/valuable feature of topography and 
geology in and surrounding areas of the plant site. 

19 
Soil erosion/sand 
movement 

C C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, which has flat and good soil 
condition. 

20 
Movement of 
water/Hydrological 
situation 

C C D D (II, III) No change from existing condition in quantity and quality 
of water intake and sluice from dam by hydropower generation is 
anticipated during construction and operation stage.  

21 

Groundwater condition  C C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site. In addition, no large scale pumping 
of groundwater will be planned. Water use for construction work 
will be done by supplying surface water of dam and river. Thus, 
negative impact on groundwater is not anticipated. 

22 

Environmentally 
sensitive areas 
(Protected Areas, IBAs 
etc.) 

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no Environmentally sensitive 
areas are found. Thus, no negative impact isanticipated due to the 
project. 

23 

Flora, Fauna, Ecosystem 
and Biodiversity 
(Terrestrial) 

C C D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no endangered terrestrial 
species as well as valuable habitat is found. Thus, no negative 
impact is anticipated due to the project. 



A16.1 - 59 

Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

24 

Flora, Fauna, Ecosystem 
and Biodiversity 
(Aquatic) 

C D D D (T) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where no endangered aquatic 
species as well as valuable habitat is found. Thus, no negative 
impact is anticipated due to the project. 

25 

Landscape and visual 
amenity 

C C D D (T) Construction work will be limited to exchange of dilapidated 
equipment and/or devices and no change in scale, shape or design 
of existing plant within existing hydropower plant site. Thus, 
negative impact on landscape is not anticipated. 

26 

Micro-climate C C D D (II) Construction work will be limited to replacement and/or repair 
of dilapidated equipment and/or devices and no change in scale, 
shape or design of existing plant within existing hydropower plant 
site. Thus, negative impact on micro-climate is not anticipated. 

27 

Global 
Warming/Climate 
Change 

B- C B- B+ (II) Through the construction work generation of greenhouse gases 
(GHG) emissions from vehicles and construction machines is 
anticipated even in a small scale. (III) Reduction of GHG emissions 
is a little anticipated by improving the efficiency of hydropower 
plant operation. 

(3) Environmental pollution 

28 

Air pollution  B- C B- D (II, III) (1) In Myanmar at present air quality standards are not 
established. (2) Air pollutants emissions such as NOx and PM is 
anticipated by operation of construction machines and vehicles for 
rehabilitation work even in a little amount. (3) Emission of air 
pollutants such as PM and NOx is not anticipated from hydropower 
plant operation. 

29 

Water Pollution B- C B- D (II, III) (1) In Myanmar at present water quality standards are not 
established. (2) Discharge of wastewater by construction work is 
anticipated by operation of construction machines and vehicles for 
construction work even in a little amount. (3) Discharge of water 
pollutants is not anticipated from hydropower plant operation. 

30 

Soil contamination B- C B- D (II) There is a possibility of leakage of materials such as lubricant 
oil by operation of construction machines and vehicles for 
construction work. In addition, there is also a possibility of leakage 
of hazardous materials such as toxic metals (Hg and Pb) and 
asbestos even in very small amount through replacement of 
dilapidated equipment and/or devices with new ones. 

31 
Bottom sediment 
contamination 

B- C D D (II) All the activities for rehabilitation will be carried out within 
existing hydropower plant site, where there is no water body. Thus, 
bottom sediment contamination is not anticipated. 

32 

Solid waste B- B- B- D (II)(1) Through construction work, considerable amount of 
industrial wastes will be generated by replacement of equipment 
and devices, which make up turbine, generator, control and 
protection system, substation and transmission line facilities. (2) In 
addition, it is anticipated that generation of solid waste containing 
hazardous materials, such as toxic metals (Hg, Pb) and asbestos 
even in very small amount, through replacement of dilapidated 
equipment and/or devices with new ones. 

33 

Noise and Vibration B- C B- B+ (II) Although construction work will be carried out within the plant 
site, generation of noise and vibration is somewhat anticipated by 
operation of construction machines and vehicles for rehabilitation 
work. (III) Through rehabilitation upgrading in efficiency and 
reliability of operation will be attained resulting in some reduction 
of noise and vibration. 

34 

Ground Subsidence D D D D (II) Rehabilitation work will be limited within existing hydropower 
plant site. In addition, foundation is stable and no large scale 
extraction of groundwater is included in the project plan. Thus, 
anticipated impact is negligible. 

35 

Offensive odor C C D D (T) There is a possibility of offensive odor generation due to 
construction work. However, the work will be limited within 
existing hydropower plant site. Thus, anticipated impact is 
negligible, if any. 

36 
Sunshine inhibition D D D D (II) Construction work will be limited within existing hydropower 

plant site. In addition, neighboring areas are open space covered 
with grass and scattered trees, and there are found no houses and 
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Environmental Items * 
Scoping After 

Reasons 
1/II III I/II III 

public facilities nearby the plant site. Thus, impact on sunshine 
inhibition is not anticipated. 

37 

Electromagnetic 
interference 

C C D D (II) Construction work will be limited within existing hydropower 
plant site. In addition, neighboring areas are open space covered 
with grass and scattered trees, and there are found no houses and 
public facilities nearby the plant site. Thus, interference with 
receiving radio wave is not anticipated. 

38 

Safety from 
Electromagnetic Field 

C C D D (II, III) Rehabilitation work will be limited within existing 
hydropower plant site. In addition, there is neither houses nor 
public facilities in neighborhood. Thus, potential health effect of 
electromagnetic field is hardly anticipated.  

Note 1: * Environmental items are chosen based on JICA Guidelines for Environmental and Social Environment (2010.4) 
and relevant legislation of Myanmar Government as well as the project plan and environmental condition of the 
project area, as indicators expressing environmental and social conditions.   

Note 3: *** Rating - In general, both positive impact (+) and negative impact (-) are expected due to the anticipated project 
activities. Thus the following rating criteria are adopted with respect to the extent of impacts: A (+/-) – Significant 
positive/negative impact is expected, B (+/-) – Positive/negative impact is expected to some extent, C (+/-) - Extent 
of positive/negative impact is unknown or not clear (Further examination is needed. It should be taken into 
consideration that impacts may become clear as study progresses.), Blank - Negligible or No impact is expected. 

Note 4: **** I - Planning Stage, II - Construction Stage, III - Operation Stage, T – Whole Stages. 
 
 
4. Possible Major Negative Impacts and Mitigation Measures 

 
As shown Table 4, major items identified and evaluated as negative impacts with rating of (B-) which 
means “not significant but some negative impact” are described with necessary mitigation measures 
as follows*: 

*Item having negative impacts is described with serial number of the item {x} 

(1) Planning stage 

No item. 

For example, {1. Involuntary Resettlement (land acquisition/resettlement etc.), migration of 
population etc.} - All the activities for rehabilitation will be carried out within existing 
hydropower plant site. Thus, neither land acquisition nor resettlement is expected for surrounding 
areas. 

(2) Construction stage (Rehabilitation work) 

1) Social environment  

(i) {5} Existing social infrastructures and services (Traffic condition)  

a) Possible negative impacts - It is anticipated to cause inconvenience to local traffic 
due to passing through vehicles for construction work and tracks loading heavy 
equipment and device access road to hydropower plant. 

b) Mitigation measures - (1) Prior to construction work, inform contents of the 
construction work and schedule. (2) Time shift of construction work. (3) 
Education of traffic safety and manner to construction workers and drivers. (4) 
Raise the traffic signal and arrange watchmen on approach road. (5) Equip sheet 
cover to prevent scattering dust from the bed of truck. (6) Setting staff in charge 
of complaints. 
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(ii) {13} Public health and Sanitation  

a) Possible negative impacts - There is a possibility of air pollutants emissions such 
as NOx and PM by operation of construction machines and vehicles for 
rehabilitation work may cause some adverse effect of respiratory organ. (2) In 
addition, solid waste containing hazardous material such as toxic metals (Hg, Pb) 
and asbestos generated even in very small amount through replacing dilapidated 
equipment and/or devices with new ones, may cause some adverse effect on 
human health in case of direct dermal contact or inhalation. 

b) Mitigation measures - (1) Preventive measures to control air pollutants emission 
in construction work. (2) Monitor public health condition by medical examination. 

(iii) {15} Working condition  

a) Possible negative impacts - Adverse impacts on working condition including 
occupational safety are expected somewhat due to inadequate management of 
workers at construction work 

c) Mitigation measures - (1) In the construction work contractor/ EPGE should 
comply with requirement of Labor Law and Labor Safety Law (draft). (2) 
Preparation of safety management plan and enlighten occupational safety to 
construction workers. (3) Tangible safety considerations should be prepared for 
individuals involved in the project. (i) The installation of safety equipment and 
management of hazardous materials. (ii) Any worker and personnel who enter into 
construction sites have to bear safety shoes, hats and earplugs for construction 
works. (4) Monitoring health condition and occupational safety of workers. 

(iv) {16} Hazards/risk  

a) Possible negative impacts - In general, no additional risk of disaster and public 
security are expected due to rehabilitation work. However, there is a possibility of 
leakage of hazardous materials, even a small amount, through replacement of 
dilapidated equipment and/or devices with new ones. 

c) Mitigation measures - (1) Inspection daily behavior of construction workers and 
instruction them to acquire good manners. (2) Prepare emergency action plan for 
hazard and public security risks. 

(v) {17} Accidents 

a) Possible negative impacts - Occurrence of accidents is somewhat anticipated, if 
inappropriate handling and management of construction work. 

c) Mitigation measures - (1) Suitable planning and management over construction 
work to prevent and minimize the number and consequences of accidents. (2) To 
collect and analyze cases and causes of accidents. (3) Enlighten workers and local 
residents to prevent accidents by training and adequate notice. (4) Prepare 
emergency action plan for accidents. 

2) Natural Environment  

(i) {27} Global warming  

a) Possible negative impacts - Through the construction work, greenhouse gases 
(GHG) emissions from vehicles and construction machines is anticipated even in 
a small scale.  
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b) Mitigation measures - (1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel and oil. (2) To 
inspect condition of good maintenance for construction machines and vehicles. (3) 
Physical observation of exhaust emissions and collect complaints, if any. 

3) Environmental Pollution  

(i) {28} Air pollution  

a) Possible negative impacts – In general, air pollutants emissions such as NOx and 
PM is anticipated by operation of construction machines and vehicles for 
construction work within plant site and along access roads. However, construction 
work for rehabilitation is limited to replacement and repair of facilities, equipment 
or devices, and civil works such as earth moving, cutting or filling, structure 
construction are not expected. In addition, traffic volume of access roads by trucks 
delivering replaced facilities, equipment and devices are in a small number. 
Further, surrounding areas farmland and a lone straggling village. Therefore, 
possible impacts will be in a small scale and temporary. 

c) Mitigation measures - (1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel and oil. (2) 
Enlightenment and education of construction workers for prevention or minimize 
air pollutants generation. (3) Possible impacts will be temporary and in a small 
scale. Thus, it is thought to be enough to apply qualitative monitoring by physical 
observation and collection of complaints from surrounding areas.  

(ii) {29} Water pollution  

a)  Possible negative impacts – In general, discharge of wastewater is anticipated. 
However, construction work for rehabilitation is limited to replacement and repair 
of facilities, equipment or devices, and civil works such as earth moving, cutting 
or filling ground and soil as well as road construction are not expected. Thus, 
wastewater is in a small amount and water pollutants such as soil and oil are 
seldom contained. Thus, possible impacts will be in a small scale and temporary. 

b)  Mitigation measures - (1) Preventive measures to control water pollutants 
discharge in construction work. (2) Major pollutants such as suspended solid and 
oily components will be discharged to existing drainage after simple treatment by 
filter. As mentioned the above, possible impacts will be temporary and in a small 
scale. Thus, it is thought to be enough to apply qualitative monitoring by physical 
observation and collection of complaints from surrounding areas.  

(iii) {30} Soil contamination Possible negative impacts 

a) Possible negative impacts – There is a possibility of leakage of materials such as 
lubricant oil by operation of construction machines and vehicles for construction 
work. In addition, there is also a possibility of leakage of hazardous materials such 
as toxic metals (Hg and Pb) and asbestos even in very small amount through 
replacement of dilapidated equipment and/or devices with new ones. 

c) Mitigation measures - (1) To prevent leakage and contamination of soil as well as 
human contact, the concrete and gravels heavily contaminated with hazardous 
materials will be removed and renewed. Then, they will be sealed in drums, and 
stored in the strict management area for hazardous wastesas mentioned in below 
(iv). 
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(iv) {32} Solid waste  

a) Possible negative impacts –(1) Through construction work, considerable amount 
of industrial wastes will be generated by replacement of equipment and devices, 
which make up turbine, generator, control and protection system, substation and 
transmission line facilities. (2) In addition, it is anticipated that generation of solid 
waste containing hazardous materials such as toxic metals (Hg, Pb) and asbestos 
even in very small amount, through replacement of dilapidated equipment and/or 
devices with new ones as shown in Table 8. 

 
Table 8  List of Hazardous Materials Contained in Wasted Equipment and Devices 

Hazardous Material  Equipment/Device 
PCB Not contained 

Asbestos 
Generator Stator Insulator 
Generator brake  Brakepad 
Pipes Packings 

Hg Measuring equipment Dial-type thermometer 
Pb Electric components Soldering component 

 

b) Mitigation measures - (1) To consider and to carry out possible preventive 
measures for reduction, proper treatment and disposal of solid waste during 
construction work. 2) Reflect concept of 3R (Reduce, Reuse and Recycle) to the 
plan. For example, in case of rehabilitation work for Baluchaung No.2 HPP, some 
parts of non-hazardous industrial waste and construction waste were reused for 
roofs and walls by villagers. (3) Enlighten awareness of waste management to 
workers and employees. (4) In general, all wastes will be properly managed 
considering their characteristics, such as volume, materials, conditions, extent of 
hazardous risk, etc. as follows: (a) record list of wastes with characteristics and 
put name tag on waste, (b) remove and segregation at source, (c) transfer and store 
in containers or warehouses in HPP site, (d) deliver to designated disposal site 
with taking care of traffic disturbance and accident, if they have no hazardous risk, 
(e) reuse for structure materials of wall, roof, etc., if they have no hazardous risk, 
(f) store waste oil in transformers and other devices in leak-proof drums.  (5) 
Among generated wastes, hazardous materials and wastes containing toxic metals 
(Hg, Pb) and asbestos will be segregated and removed at source. Then, they are 
transferred and stored in sealed containers and/or designated warehouses in the 
site. As for asbestos, wrap with leak-proof clothes and plastic seat and store in 
designated warehouse. (6) To set an organization or an officer in charge of solid 
waste management in HPP. (7) At present, however, there is no regulation or 
guidelines of solid waste management including industrial and hazardous waste in 
Myanmar. Thus, proper solid waste management including treatment and final 
disposal will be carried out by consultation with relevant government 
organizations such as ECD and concerned department of local government. 

(v) {33} Noise and vibration 

a) Possible negative impacts - Although construction work will be carried out within 
the plant site, generation of noise and vibration is anticipated to some extent by 
the operation of construction machines and vehicles for rehabilitation work. 

b) Mitigation measures - (1) Working during sensitive hours and locating 
construction machines close to sensitive receptors shall be avoided. (2) Use 
equipment with low-noise and vibration. (3) Installation of soundproof 
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walls/acoustic enclosures and provision of buffer zones. (4) Setting staff in charge 
of complaints. 

(3) Operation Stage 

It is anticipated that there is no change of scheme, conditions and schedule of operation from 
those of existing operation after rehabilitation. Thus, no additional negative impacts are expected. 

(4) Whole Stages 

1) Social Environment 

(i) {4} Social institutions such as social infrastructure and local decision-making 
institutions, a split of communities 

a) Possible negative impacts - Beneficial impacts such as creation of employment 
opportunity for construction work and improvement living condition by upgrading 
power supply. However, there is a possibility of negative impacts, such as missing 
in acceptance by the communities or resulting in split of community, if the project 
plan is not properly informed to relevant community peoples and community 
based organizations. 

c) Mitigation measures -(1) Information disclosure and public participation should 
be fully considered for all the stakeholders including local residents and road users 
from planning stage to operation stage for obtaining thorough understanding and 
consensus of the people and communities. (2) EPGE should set up a section in 
charge of public communication and complaints from peoples.  

(ii) {6} The poor, refugees, indigenous of ethnic minority people  

a) Possible negative impacts - Based on the field survey, the ethnic minorities, 
refugees or IDPs residing in project area have a long association with the local 
area and these groups have generally been absorbed into the local communities. 
Thus, at present, it was observed that there is no situation for necessary 
considerations with the poor and vulnerable peoples, such as ethnic minorities, 
refugees, elderly and disabled in the communities of the project area and Madaya 
Township area. However, if proper care and management by local Government 
and relevant organizations are not given to them, discontent and some conflict 
may give rise. 

c) Mitigation measures - (1)No serious situation was observed for vulnerable such 
as the poor, refugees, IDPs, indigenous of ethnic minority, disabled at present. 
However, in order to take care for them continuously EPGE and local government 
will watch the situation carefully and make effort to solve the problem by 
consultation with local government and communities, if there happens any. For 
example, to give them priority of employment over simple construction work 

(iii) {7} Gender 

a) Possible negative impacts - At present, no situation has been found for necessary 
considerations with gender regarding opportunity to all activities, equality of 
enjoyment benefits and share responsibility in the communities and Madaya 
Township area. However, if proper care and management by local Government 
and relevant organizations are not given to them, discontent and some conflict 
may give rise. 

b) Mitigation measures - No serious situation was observed for gender issues in 
related Township and surrounding area of the plant site at present However, in 
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order to take care of them continuously EPGE and local government will watch 
the situation carefully and make effort to solve the problem by consultation with 
local government and communities, if there happens any. One of necessary 
measures is to give women priority of employment in construction work.  
In this IEE level study women were selected as the master of ceremony in the 
stakeholder meetings as well as the participation to Q & A session.  

(iv) {8} Children’s Right  

a) Possible negative impacts -At present, no situation has been found for necessary 
considerations with children regarding (1) provision of adequate standard of living, 
education etc., (2) protection from abuse, neglect, discrimination, (3) participation 
in the communities and in Madaya Township. However, if proper care and 
management by local Government and relevant organizations are not given to 
them, discontent and some conflict may give rise. 

b) Mitigation measures - No serious situation was observed for children's right in 
surrounding area and related Township of the plant site at present. However, in 
order to take care for them continuously EPGE and local government will watch 
the situation such as abuse and health condition, carefully and make effort to solve 
the problem by consultation with local government and communities, if there 
happens any.  

(v) {9} Misdistribution of benefit and damage 

a) Possible negative impacts - Through rehabilitation, improvement of electric 
supply condition will be attained.  However, there is a possibility of 
misdistribution of benefit and damage, if the plan is not appropriately accepted to 
relevant stakeholders including communities through proper information 
disclosure and public participation. 

b) Mitigation measures - Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early stage to obtain 
understanding and consent among the stakeholders in order to share equally 
benefits and damage. (2) Consider preference of employment to local residents 
and the poor for construction works, if necessary. (3) EPGE should set up a section 
in charge of public communication and complaints from peoples. 

(vi) {10} Local conflict of interests  

a) Possible negative impacts - Through rehabilitation, improvement of electric 
supply condition will be attained. However, there is a possibility of local conflict 
of interest and/or split of community, if the plan is not appropriately accepted to 
by the relevant stakeholders including communities through proper information 
disclosure and public participation. 

b) Mitigation measures - (1) Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early stage to obtain 
understanding and consent among the stakeholders in order to avoid local conflict 
of interests. (2) Consider preference of employment to local residents and the poor 
for construction works, if necessary. (3) EPGE should set up a section in charge 
of public communication and complaints from people. 
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5. Preparation of Environmental Management Plan (EMP) 
 
For each negative impact, mitigation measures were examined for respective items in planning, 
construction and operation stage as well as whole stages in order that the plan can achieve intended 
objectives with avoiding, minimizing or reducing accompanied environmental impacts at 
implementation. The mitigation measures are shown together with implementing organizations and 
responsible organizations as Environmental Management Plan (EMP) in Table 5. 

 

Table 9  Environmental Management Plan (EMP) 

Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

(I / II) Planning Stage/ Construction Stage 

(1) Social Environment 

5 
Social Infrastructure 
and Services (Traffic 
condition) 

(1) Prior to construction work, inform contents of the 
construction work and schedule. (2) Time shift of construction 
work. (3) Education of traffic safety and manner to 
construction workers and drivers. (4) Raise the traffic signal 
and arrange watchmen on approach road. (5) Equip sheet cover 
to prevent scattering dust from the bed of truck. (6) Setting staff 
in charge of complaints. 

  

13 Public health and 
Sanitation 

(1) Preventive measures to control air pollutants emission in 
construction work. (2) Monitor public health condition by 
medical examination. 

Contractor, 
EPGE 

Local 
government 

(State, District 
or Township), 
ECD, MOEE 

15 Working condition  

(1) In the construction work contractor/ EPGE should comply 
with requirement of Labor Law and Labor Safety Law (draft). 
(2) Preparation of safety management plan and enlighten 
occupational safety to construction workers. (3) Tangible 
safety considerations should be prepared for individuals 
involved in the project. (i) The installation of safety equipment 
and management of hazardous materials. (ii) Any worker and 
personnel who enter into construction sites have to bear safety 
shoes, hats and earplugs for construction works. (4) Monitoring 
health condition and occupational safety of workers. 

16 Hazard/risk (disaster, 
security) 

(1) Inspection daily behavior of construction workers and 
instruction them to acquire good manners. (2) Prepare 
emergency action plan for hazard and public security risks.   

17 Accidents  

(1) Suitable planning and management over construction work 
to prevent and minimize the number and consequences of 
accidents. (2) To collect and analyze cases and causes of 
accidents. (3) Enlighten workers and local residents to prevent 
accidents by training and adequate notice. (4) Prepare 
emergency action plan for accidents. 

(2) Natural Environment 

27 Global Warming/ 
Climate Change 

 (1) Use construction machines and vehicles equipped with 
good exhaust emission system and filled with good quality fuel 
and oil. (2) To inspect condition of good maintenance for 
construction machines and vehicles. (3) Physical observation 
of exhaust emissions and collect complaints, if any. 

Contractor, 
EPGE 

Local 
government 

(State, District 
or Township), 
ECD, MOEE 

(3) Environmental pollution 

28 Air pollution  

Following measures will be incorporated into EMP and to be 
monitored in the construction work: (1) Use construction 
machines and vehicles equipped with good exhaust emission 
system and filled with good quality fuel and oil. (2) 
Enlightenment and education of construction workers for 
prevention or minimize air pollutants generation. (3) Possible 
impacts will be temporary and in a small scale. Thus, it is 
thought to be enough to apply qualitative monitoring by 
physical observation and collection of complaints from 
surrounding areas. 

Contractor, 
EPGE 

Local 
government 

(State, District 
or Township), 
ECD, MOEE 
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Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

29 Water Pollution 

(1) Preventive measures to control water pollutants discharge 
in construction work. (2) Monitor water pollutants discharge 
and environmental water quality. (3) Possible impacts will be 
temporary and in a small scale. Thus, it is thought to be enough 
to apply qualitative monitoring by physical observation and 
collection of complaints from surrounding areas. 

30 Soil contamination 

(1) To prevent leakage and contamination of soil as well as 
human contact, the concrete and gravels heavily contaminated 
with hazardous materials will be removed and renewed. Then, 
they will be sealed in drums, and stored in the strict 
management area for hazardous wastes. (2) Soil contamination 
may occur little. Thus, it is enough to apply qualitative 
monitoring by physical observation and collection of 
complaints from surrounding areas. 

32 Solid waste 

(1) To consider and to carry out possible preventive measures 
for reduction, proper treatment and disposal of solid waste 
during construction work. 2) Reflect concept of 3R (Reduce, 
Reuse and Recycle) to the plan. For example, in case of 
rehabilitation work for Baluchaung No.2 HPP, some parts of 
non-hazardous industrial waste and construction waste were 
reused for roofs and walls by villagers. (3) Enlighten awareness 
of waste management to workers and employees. (4) In 
general, all  wastes will be properly managed considering 
their characteristics, such as volume, materials, conditions, 
extent of hazardous risk, etc. as follows: (a) record list of 
wastes with characteristics and put name tag on waste, (b) 
remove and segregation at source, (c) transfer and store in 
containers or warehouses in HPP site, (d) deliver to designated 
disposal site with taking care of traffic disturbance and 
accident, if they have no hazardous risk, (e) reuse for structure 
materials of wall, roof, etc., if they have no hazardous risk, (f) 
store waste oil in transformers and other devices in leak-proof 
drums.  (5) Among generated wastes, hazardous materials 
and wastes containing toxic metals (Hg, Pb) and asbestos will 
be segregated and removed at source. Then, they are 
transferred and stored in sealed containers and/or designated 
warehouses in the site. As for asbestos, wrap with leak-proof 
clothes and plastic seat and store in designated warehouse. (6) 
To set an organization or an officer in charge of solid waste 
management in HPP. (7) At present, however, there is no 
regulation or guidelines of solid waste management including 
industrial and hazardous waste in Myanmar. Thus, proper solid 
waste management including treatment and final disposal will 
be carried out by consultation with relevant government 
organizations such as ECD and concerned department of local 
government. 

33 Noise and Vibration 

(1) Working during sensitive hours and locating construction 
machines close to sensitive receptors shall be avoided. (2) Use 
equipment with low-noise and vibration. (3) Installation of 
soundproof walls/acoustic enclosures and provision of buffer 
zones. (4) Setting staff in charge of complaints. (4) Possible 
impacts will be temporary and in a small scale. Thus, it is 
enough to apply qualitative monitoring by physical observation 
and collection of complaints from surrounding areas. 

(III) Operation Stage 

No item       

(T) Whole stages  

4 

Social institutions 
such as social 
infrastructure and 
local decision-making 
institutions, a split of 

(1) Information disclosure and public participation should be 
fully considered for all the stakeholders including local 
residents and road users from planning stage to operation stage 
for obtaining thorough understanding and consensus of the 
people and communities. (2) EPGE should set up a section in 
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Environmental Items Mitigation Measures 
Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
organization** 

communities charge of public communication and complaints from peoples.  

6 
The poor, refugees, 
indigenous of ethnic 
minority people 

No serious situation was observed for vulnerable such as the 
poor, refugees, IDPs, indigenous of ethnic minority, disabled at 
present. However, in order to take care for them continuously 
EPGE and local government will watch the situation carefully 
and make effort to solve the problem by consultation with local 
government and communities, if there happens any.For 
example, to give them priority of employment over simple 
construction work 

7 Gender 

No serious situation was observed for gender issues in Madaya 
Township and surrounding area of the plant site at present 
However, in order to take care of them continuously EPGE and 
local government will watch the situation carefully and make 
effort to solve the problem by consultation with local 
government and communities, if there happens any. 

8 Children's Right 

 No serious situation was observed for for children's right in 
Madaya Township and surrounding area of the plant site at 
present. However, in order to take care for them continuously 
EPGE and local government will watch the situation such as 
abuse and health condition, carefully and make effort to solve 
the problem by consultation with local government and 
communities, if there happens any. 

9 Misdistribution of 
benefit and damage 

Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early 
stage to obtain understanding and consent among the 
stakeholders in order to share equally benefits and damage. (2) 
Consider preference of employment to local residents and the 
poor for construction works, if necessary. (3) EPGE should set 
up a section in charge of public communication and complaints 
from peoples.  

10 Local conflict of 
interests 

(1) Consultation with stakeholders including local residents, 
community organizations etc., should be planned from an early 
stage to obtain understanding and consent among the 
stakeholders in order to avoid local conflict of interests. (2) 
Consider preference of employment to local residents and the 
poor for construction works, if necessary. (3) EPGE should set 
up a section in charge of public communication and complaints 
from peoples. 

Note 1: * Implementing Organization : EPGE (Head Quarter and/or Manager of Hydropower Plant, CT - Contractor, Local  
Note 2: ** Responsible and/or supervising organization - Local Government (Township, District and/or State Government), 

ECD (Environmental Conservation Department, MONREC), MOEE (Ministry of Electricity and Energy). 
Note 3: *** Cost for EMP will be covered within ordinary budget of EPGE and contract fee of contractor. 
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6. Preparation of Environmental Monitoring Plan (EMoP) 
 
Considering mitigation measures against negative impacts in the EMP, environmental monitoring plan 
which may support implementation of the measures, was prepared and shown together in Table 10. 

 

Table 10  Environmental Monitoring Plan 

Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

(I) Planning Stage (Pre-Rehabilitation Stage) 

Environmental 
Compliance Certificate 
(ECC) and approval/ 
permission for the 
project implementation 

(1) To get Environmental 
Compliance Certificate 
(ECC) from MONREC MONREC 

Before 
commencement 
of construction 
(rehabilitation)
work 

EPGE 
MOEE, 
ECD 
(MONREC) (2) Other permit/ approval, if 

necessary 

(II) Construction Stage (Rehabilitation Stage) 

(1) Social Environment 
Traffic condition Cases and causes of 

complaints to traffic 
condition 

Visual 
observation and 
hearing with 
residents and road 
users 

Daily 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Public health and 
Sanitation 

Monitoring health condition 
of workers and local 
residents by medical 
examination. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Monthly Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Working condition  
Monitoring health condition 
and occupational safety of 
workers. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Hazard/risk (disaster, 
security) 

(1) Inspection daily behavior 
of construction workers and 
instruction them to acquire 
good manners. 2) Prepare 
emergency action plan for 
hazard and public security 
risks.    

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Accidents  Records of accidents in the 
project area 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

(2) Natural Environment 

Global Warming/ limate 
Change 

Monitoring maintenance 
condition and exhaust 
emissions of construction 
vehicles and machine  

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

(3) Environmental Pollution 

Air pollution  

 (1) Visual observation, 2) 
Complaints from residents 2) 
Monitor air pollutants 
emission and ambient air 
quality. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Water Pollution 
 (1) Visual observation, 2) 
Complaints from residents. 
2) Monitor water pollutants 

(1) Hydropower 
plant site, (2) 
Access road for 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 
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Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

discharge and environmental 
water quality. 

rehabilitation 
work 

Soil contamination 

 (1) In Myanmar 
measurement of PCB and 
mercury content in soil is not 
yet established. Thus, visual 
observation leakage of 
hazardous materials. (2) 
Inspection proper handling 
and storage situation of solid 
waste contaminated with 
hazardous materials in 
storage containers and 
facilities.  

(1) Hydropower 
plant site, (2) 
Solid waste 
storage area 

Every time with 
exchanging 
dilapidated 
equipment and 
devices 
Rehabilitation 
work 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Solid waste 

(1) Record of collection, 
transportation and disposal 
of generated solid waste. (2) 
Visual observation leakage 
of hazardous materials from 
dilapidated equipment and 
devices such as transformers 
by rehabilitation work. (3) 
Inspection proper handling 
and storage situation of solid 
waste contaminated with 
hazardous materials in 
storage containers and 
facilities. 

(1) Hydropower 
plant site, (2) 
Solid waste 
storage area 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Noise and Vibration 

(1) Physical observation. (2) 
Noise measurement by sound 
level meter, as necessary. (3) 
Collection of complaints. 

(1) Hydropower 
plant site, (2) 
Access road for 
rehabilitation 
work 

Daily  Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

(III) Operation Stage 
No item           

(T) Whole Stages 

1) Social Environment 
Social institutions such 
as social infrastructure 
and local decision-
making institutions, a 
split of communities 

(1) Collect complains, (3) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

The poor, refugees, 
indigenous of ethnic 
minority people 

(1) Collect complains, (5) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Gender 

(1) Collect complains, (6) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Children's Right 

(1) Collect complains, (7) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Misdistribution of 
benefit and damage 

(1) Collect complains, (8) 
Consultation with relevant 
chief of villages and 

Surrounding 
villages and 
communities of 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 
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Category Method of Monitoring/ 
Parameter to be monitored 

Monitoring 
Place/Point 

Frequency 
(Period) 

Implementation 
organization*, 

*** 

Responsible 
and/or 

supervising 
org.** 

representatives of 
community organizations 

the hydropower 
plant 

Local conflict of 
interests 

(1) Collect complains, (9) 
Consultation with relevant 
chief of villages and 
representatives of 
community organizations 

Surrounding 
villages and 
communities of 
the hydropower 
plant 

(1) One time per 
year, (2) As 
required 

Hydropower 
Station 

EPGE, ECD, 
Local 
Government 

Note 1: Implementing Organization: EPGE (Head Quarter and/or Manager of Hydropower Plant, CT - Contractor, 
Note 2: * esponsible and/or supervising organization - Local Government (Township, District and/or State Government), 

ECD (Environmental Conservation Department, MONREC), MOEE (Ministry of Electric Power and Energy) 
Note 3: ** ost for EMP will be covered within ordinary budget of EPGE and contract fee of contractor. 
 
 
7. Results of Stakeholder Meetings 

 
Stakeholder meetings were held two times in two villages near the Sedawgyi HPP site. 
 
First stakeholder meeting was held on July10thSaturday 2016 to disseminate outline the rehabilitation 
project plan and second stakeholder meeting was held on September 10th Saturday 2016 to discuss the 
results.First stakeholder meeting was held on June 25th Saturday 2016 to disseminate outline the 
rehabilitation project plan and second stake holder meeting was held on September 10th Saturday 2016 
to inform the summary of IEE. 

(1) Fist Stakeholder Meeting 

1) Date and Time - June, Saturday2016 (From 10AM to 12AM) 

2) Venue – Gway Pin village, Madaya Township, Pyin Oo Lwi District, Mandalay Region 

3) Participants – 95 persons (Including village chiefs and elder peoples, key informants, NGOs, 
Local Government Officers from several departments such as Irrigation, Agriculture, 
Forestry, Fishery, Environmental Conservation, Land Use Departments, and Sedawgyi 
Hydropower Plant employees) 

4) Presentations, Questions & Answers and Discussions 

(i) The GAD township officer gave the opening speech about of the project and work for 
environmental and social considerations including Initial Environmental Examinations 
(IEE) and emphasized the importance of the participation with peoples of local 
communities and officers of related departments. He also mentioned that existing 
multi-purpose Sedawgyi Dam have been contributing to the benefit to living and 
livelihood activities of communities with providing sufficient water resources for 
paddy land and farmland by irrigation dam as well as electric power supply by 
hydropower generation plant since 1989. As results, local economy of Madaya 
Township in agricultural and other sectors developed significantly. 

(ii) JICA Survey Team briefly explained the purpose and scope of the JICA project, 
“Preparatory Survey for the Project of Hydropower Plant Rehabilitation in the 
Myanmar”.  

(iii) Sedawgyi Hydropower Station Manager of EPGE explained the history since 1989 and 
present features of the Sadawgyi Hydropower Plant. He emphasized the necessity of 
rehabilitation of major equipment and devices of the plant without expansion and 
without increase of power generation capacity due to dilapidation by continuous 
operation for more than 25 years. 
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(iv) Local Consultant emphasized that the rehabilitation project is required to comply with 
both the JICA Guidelines and Myanmar legislations. Then, Dr. explained an IEE level 
study was required and now the study is in progress according to the JICA Guidelines. 
At the same time, Dr. also explained that any project is required to obtain prior 
permission, i.e. Environmental Compliance Certificate (ECC) from Ministry of Natural 
Resources and Environmental Conservation (MONREC) prior to implementation 
according to recently enacted Environmental Impact Assessment Procedure 2015 (EIA 
Procedure) of Myanmar. In addition, Dr. insisted roles of community participation and 
information disclosure in the project by using power point and hand out paper. 

5) Q & A Section 

• Village leader from the village tract of Sale village, proposed to departments and survey 
team for the distribution of electric power to rural village near the hydropower station to 
get more and easily in accordance with the purpose of Myanmar Government vision. 

• Station Manager respond to the question, there are money department of electric under 
the management of Ministry of Electricity and Energy. He is from the department of 
electric power production, so he cannot make the decision for distribution of electric 
power. However, he can understand of community’s needs. He suggested that the 
community should submit to related department for their needs. 

• A business man from the village of Gway Pin, said the Sedawygi Dam  has been 
contributed the benefit of local community not only in agriculture sector but also in 
electric power supply. But unfortunately due to construction of the dam some 
displacement of peoples and houses occurred, and cattle were damaged. Thus, he would 
like to suggest to the project rehabilitation for hydropower plant for making proper 
management to avoid displacement and damage to animals and structures as well as to 
ensure safety. 

• A farmer from the village of Gway Pin, expressed a welcome to the rehabilitation project. 
At the same time he requested to the Survey Team to inform possible impacts and 
mitigation measures to local people, because he would like to know the impacts and 
prepare necessary means in future. 

 

   
a) Venue - Primary School of X 

Village 
 

b) Most of Village Peoples using by 
Motorbikes 

c) Pre-meeting with GAD Officer 

   
d) Presentation by Station Manager e) Photos of Sedawgyi Hydropower 

Plant 
f) Presentation by Local Consultant 
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g) Presentation by Village Chief-1 h) Presentation by Village Chief-2 i) Participants - 1 

 

   
j) Participants - 2 k) Closing remark by GAD Officer l) Attendants List 

Photo 2  Scenes of 1st Stakeholder Meeting  

 

(2) Second Stakeholder Meeting 

1) Date and Time– 10 September, Saturday2016 (From 9 AM to 11 AM) 

2) Venue – Yay Nan Thar village, Madaya Township, Pyin Oo Lwin District, Mandalay Region 

3) Participants – 195 persons (including village chiefs and elder peoples, key informants, 
NGOs, Local Government Officers from several departments, such as Irrigation, Agriculture, 
Forestry, Fishery, Environmental Conservation, Land Use Departments, and Sedawgyi 
Hydropower Plants employees) 

4) Presentations, Questions & Answers and Discussions 

(i) The GAD township officer gave an opening speech about of the project and work for 
environmental and social considerations including Initial Environmental Examinations 
(IEE). He emphasized the importance of the participation of local communities and 
officials of related departments. He also mentioned that existing multi-purpose 
Sedawgyi Dam have been contributing to the benefit to the living and livelihood 
activities of communities with providing sufficient water for paddy land and farmland 
irrigation as well as electric power supply from hydropower generation plant since 
1989. As results, local economy of Madaya Township in agricultural and other sectors 
have been developed significantly. 

(ii) JICA Survey Team briefly explained the purpose and scope of the JICA project, 
“Preparatory Survey for the Project of Hydropower Plant Rehabilitation 
in the Myanmar. He explained the important needs of rehabilitation work for an 
hydropower by giving an example of a mobile phone and its battery"  

(iii) Sedawgyi Hydropower Station Manager explained the history of the hydropower since 
1989 and mentioned the current features of the Sadawgyi Hydropower Plant. He 
emphasized the necessity of rehabilitation of major equipment and devices of the plant 
without expansion and no increase of power generation capacity. The rehabilitation 
work is necessary to perform urgently because of the continuous operation for more 
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than 25 years without performing any such rehabilitation work. 

(iv) Local Consultant emphasized that the rehabilitation project is required to comply with 
both the JICA Guidelines and existing Myanmar legislations. Then, she explained the 
summary of the IEE level study for the possible impacts of this project on the people 
and environment. The impacts were estimated by different project stages, such as 
planning (before operation), during operation and after operation. It includes 
environmental issues, such as land use and topography, air and water pollution, soil 
contamination, solid wastes problem, etc. For the social environment and social 
services, township level social infrastructure, local economy, livelihoods, situation of 
gender and children, vulnerable groups -the poor, refugees, and indigenous of ethnic 
people etc. were discussed. It was generally estimated that there will be no significant 
negative impact of the rehabilitation project on the environment and the community. 

 Currently, the study is in progress and the report of the study team will be timely 
completed. The Consultant expected the Environmental Compliance Certificate (ECC) 
will be approved by the Environmental Conservation Department, Ministry of Natural 
Resources and Environmental Conservation (MONREC). In addition, the Consultant 
insisted the roles of community participation and information disclosure and thanks all 
participants for their cooperation for successful completion of the project.  

5) Q&A Section 

• Village leader of Yay Nan Thar village, discussed on the current situation of the dam. 
The dam is under threat because of the high sedimentation problem   caused by the 
gold mining activities in the upper part of the dam. The timber extraction of the 
watershed area which become bigger and bigger damaged the dam day by day. It looks 
like a flat pan since the situation of sedimentation more prominent. It creates paddy fields 
and settlements of low land area seriously flooded in rainy season. He proposed and 
requested to the concerned departments and survey team for finding ways and means of 
the improvement of dam situation in a timely manner. Sedawgyi Dam and its watershed 
system is very important for all villages to make the sustainable of their livelihood.   

• A villager of Yay Nan Thar village was asked to Irrigation Department. "Is there will 
sufficient water supply to villages while the project starts?"   

• The question was answered by the township officer of the Department of Irrigation that 
there will be no concern with the rehabilitation process and irrigation, so that no 
disturbances on irrigation schedules to the rice fields. He added that from the side of 
Irrigation Department was ready to distribute for supply water to the villages as before.  

• A farmer from Sa Lay village, asked to the local consultant's presentation. In the 
presentation was shown for the environmental study results that air pollution is expected 
no problem for the villagers. But he worries about waste water and vibration produced 
by the project operation. He wants to know how to control that problem. 

• The Local Consultant interpreted the question to civil engineer and sub team leader, Mr. 
Matsunaga and he answered that waste water will not be released to the dam and river. 
The waste will be kept and stored in steel container before release to environment/ 
surrounding. The vibration may occur in a very small intensity.  

• The Local consultant took the question to civil engineer of JICA survey sub team leader 
and answer that waste water will not release to dam and river, every waste will keep and 
store in steel container for environmental consideration. Other thing of vibration may 
occur very small, if any. 
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Venue – Community hall, Yay Nan 

Thar village 
2) Registration of attendants 3) Opening remarks by Madaya 

Township GAD Officer 
 

   
4) Presentation by Station Manager 

of Sedawgyi Hydropower Plant 
5) Presentation by Local 

Consultant 
 

6) Presentation by attendant -1 

   
7) Presentation by attendant -2 8) Attendants of the Meeting 9) Attendants came by motor bikes 

and cars as well as by walk 

Photo 3  Scenes of Second Stake 
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THE GOVERNMENT OF THE REPUBLIC OF THE UNION OF MYANMAR 
MINISTRY OF NATURAL RESOURCES AND ENVIRONMENTAL CONSERVATION 

ENVIRONMENTAL CONSERVATION DEPARTMENT 
OFFICE BUILDING NO.(53), NAY PYI TAW  

 
Letter No. EIA- 2/2 (827(B)/2016 
Date: 12th, October, 2016 

To 
Managing Director 
Electric Power Generation Enterprise 
Ministry of Electricity and Energy 
 
Subject-  Comment on Project Proposal for Rehabilitation of Baluchaung No.1 and Sedawgyi 

Hydropower Plants 
 
Reference – (1) Letter of No. 2331/La Sa Hta La/Pa Sa Ya/La Sa-25/2016 by the Electric Power 

Generation Enterprise, Ministry of Electricity and Energy dated on 27th, July, 2016 
 (2) Letter of NJC-HPR00** by JICA Survey Team dated on 8th, July, 2016 
 (3) Letter of NJC-HPR00** by JICA Survey Team Revised Project Proposal dated on 

26th, August, 2016 
 
1- Regarding of above matter, JICA and Electric Power Generation Enterprisee, Ministry of 

Electricity and Energy have planned to rehabilitate the existing Baluchaung No.(1) and Sadawgyi 
hydropower plants. JICA Survey Team was submits the proposal to Ministry Resource and 
Environmental Conservation.  
 

2- In the proposal, it was observed that Baluchaung No.1 Hydropower Plant is located in the 
Baluchaung River which is a tributary of the Nam Pawn River of the Thanlwin River system and 
was commenced in operation in August 1992. It is located 20 kilometers far from Loikaw City, 
the capital of Kayah state.  Sedawgyi Hydropower Plant is located in the Sedawgyi River of the 
Ayeyarwady River system, Which is located 60 kilometers far from Mandalay and it was 
established in May 1989. 
 

3- For rehabilitation work of two Power Plants will take two years for each. There will be no 
change and no extension of the working size of dams and hydropower plant engine power, 
electric power generation due to sluicing intake water. No changes in space and dimension of 
civil facilities such as powerhouse. No raising / expansion of existing body of which was 
described in table (1, 2, 3, 4 and 5). 
 

4- The above said hydropower plants were established before enacting of environmental 
conservation procedure. Rehabilitation work will use different equipment and machines for two 
power plants. Their location and size were not same. According to the Environmental Impact 
Assessment procedure No. 55 (A), the project needs to draw (Environmental Management Plan- 
EMP) for each power plant with relevant consultants and  to submit to Ministry of Natural 
Resource and Environmental Conservation with following items. 

(A) Planning Stage (Preconstruction Stage), Construction Stage (Rehabilitation Work), 
Completion Stage,  

(B) Management on Environmental Conservation, Socio-economical,  Health Policy, Rules 
and Regulations 

(C) Brief  mitigation measure of Environmental Impact 

(D) General Expenditure to Implement the Environmental Management Plan 

English Translation 
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(E) Environmental Monitoring Plan during Preconstruction, Construction, Operation, 
Termination, After termination concerning with the noise, vibration, solid waste, water 
quality, air quality, erosion and siltation, biodiversity, occupational and social health, safety, 
culture, job opportunity, training and emergency relief, etc.… 

(F) Sub Titles are:  
(1) Objectives  
(2) Law and Regulation  
(3) Area Map, Project Map, Photos, Satellite Map, GIS maps 
(4) Implementation Plan 
(5) Management Plan 
(6) Monitoring Plan 
(7) Estimated Budget and Responsibilities 

 
(G) Consultation with local community and Reporting and disclosure  

(1) Methodology and Approach  
(2) Summary of consultation report and meeting Activities  
(3) Consultation Results  
(4) Future consultation on  
(5) Disclosure 

 
 
 
 
       (Hla Maung Thein) 
         Director General 
 

Copy to- Union Minister's office 
 Ministry of Natural Resource and Environmental Conservation, Office No.(28) 
 Office File, Floating File 
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