Environmental and Social Impact Assessment (EIA/SIA)

Phoni and Balar Islands Resort Project

by Amata International Co., Ltd

Prepared by

MyAsia Consulting Co., Ltd,
708, 50 Street Condominium,
Botahtaung Township
Yangon, Myanmar.



Quality Information
Prepared by

Checked by

MyA'sia

Approved by

Mr Syju Alias
Dr Mon Myat

Mr Imran Ustad

Mrs Sherin Kuriakose

Revision History
Revision No Revision date
00 07 Aug 2019

Distribution List

# Hard Copies PDF Required Association/ Company Name

Reason for Revision

Original Release

Person Revised
Mr Syju Alias

ii



EXECULIVE SUMMAIY .....coiiiiiii it s s e n s nn e XVi
LT 14 Yo 112 4T o 1
1.1 Presentation of the Project and its justification...............cccooviiiiiiiii e, 1
1.2 Related Projects and Developments ..., 3
1.3  Presentation of the Project Proponent and the EIA Consultant ............cccoceiviiiiiiieeens 4
1.4  Presentation of the Associate Organisations & Laboratories .............ccccoveiiiiiiiiiiiiennns 8
1.5 Presentation of the Health Expert and Health Impacts of the Project.............ccccceiiiens 9
2.0 Policy, Legal and Institutional Framework..........ccccovimiiniisiniir e 10
2.1 Corporate Environmental & Social POlICIES ............eevviiiiiiiciiiee e 10
2.2 Polcy and Legal FrameWOrK .............euuuiuiiiiiiiiiiiiiiiieieieeeeeeeeeeeseeeaesssssssssesssssssesesssssssasesennnes "
2.3 Contractual and other CommItMENTS...........ooiiiiiiiiiii e 19
2.4 Institutional FrameWO K ....... ... it a e 19
2.5 Project’'s Environmental and Social Standards ...........ccccocuiiiiiiiiiii 19
2.6 Health Standards of the Project with Health Impacts...........cccocoiie, 20
3.0  Project DeSCription ... s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s 21
3.1 Project Rationale and Background ... 21
3.2  Project Location, overview map and site 1ayout maps .........ccccoviiiiiiieiiiiiiinii s 21
3.3 Project Development & Implementation Time schedules..............cccccciiiiiiiiiiii e, 26
3.4 Description of the Size, Installations and Technology ..........ccocviiiiiiiiiiee 26
3.4.1 Resort Facilities in Balar ISIand ............oooi e 27
3.4.2 Resort Facilities in Balar ISIand ............coooiiiiii e 30
3.4.3 The Machinery at Site .....cccooeeie i, 33
3.4.4 TRE DiIVE CONMIE......eiiiii ittt et e e ettt e e ettt e e e st e e e e e snbeeeesanbeeeessneeeaeen 33
3.4.5 The Floating Pontoon Marina ............cooiiiiiiiiiiii e 35
3.4.6 Wastewater Treatment SyStem..........ooi i 38
3.4.7 Solid Waste Management..........coooiiiiiiiiie et 40
3.4.8 Resource requirements for the Project...........ccuviviiiiiiiiiie e 41
3.5 Project Description DY PhasSes...........uuiiiiiiiiiiii e 43
3.5.1 PreconstruCtion @CtiVItIES ..........couiiiiiiiiiiei e 43
3.5.2 Project Construction acCtiVIities ...........cooiiiiiiiiiiii e 43
3.5.3 Project Operational @CtiVItIES .........cuueiiiiiiiii e 44
3.5.4 Project Decommissioning aCtiVIties ...........ccooiiiiiiiiiiiiii e 47
3.6  Project Selection and Comparison of ARRErnatives ............cccoecveeeiiiiiee e 48
3.6.1 Methodology for COMPAIISON ........c..uviiiiiieiiiicieeee e e e e e e e e et e e e e e e e e eanes 48
3.6.2 The Comparison of Alternative SCENArioS ...........covviiiiiiiiiiiiiiec e e 48
4.0 Description of the Surrounding Environment ..........ccccoiviiiiiniinnsinn e 51
4.1 Setting the Study LimitS........cooiiiiiiii e 51

iii



4.1.1 Spatial scope and its justification.............ccccveiiiiiii i 51
4.1.2 Temporal scope and its justification.............ccooeiiiiiiii e 52
I V1= g T o [ e S (T |2 53
4.2.1 Compilation of Secondary Data..........c..eeiiiiiiiiiiiii e 53
4.2.3 Survey for Primary Data ColleCtioN ............ccueiiiiiiiiiiiie e 55
S V=T ] o T S 61
4.2.5 LeVvels Of EffOrt.......ooo e 62
4.2.6 Public Administration and Planning ................eueieiiiiiiieieiiiiiiieiiieiieeieiereiereeererereeeeeree———.. 63
4.2.7 Legally Protected National, Regional or State Areas ............ccccvveeeiieeeiiicciieeee e, 64
4.3 Physical COMPONENTS ........uiiiiiiiiei ittt e e e e e snne e s 66
4.3.1 Climate/MeteOrOlOgY ......cooiiuiiieiiiiie et 66
L T Lo ToTo o | £=T o] 1 VA PP PP 71
4.3.3 GeOlogy/SEISMOIOGY .....eeiiiieeiieiiiiiie e e ettt e e e e e e e e e e e s e e e e e e e e e e s b e e eaaaeeeaenrraeees 72
4.3.4 NatUral Hazards...........oeeiiiiiiiee e e e e e e 73
TR ST 1Y [ (o] [0 | PSPPSRt 73
G T | PSR 77
4.3.7 MINEral RESOUICES ...ttt e e e e e et e e e e e e e e e e e e e e e e e anneneeeas 79
4.3.8 Surface and Ground Water QUAlItY ..........ooccueiiiiiiiiii e 79
4.3.9 NOISE LEVEIS ... e 80
T T 01 T o 18 = 1 PRSP 81
4.4 Biological COMPONENTS.......ccuiiiiiiie et e e e e e e e s e s r e e e e e e s e nnnraaeeaaeeas 84
4.4.1 Terrestrial ECOlOGY/ WIlAIIFE ......coueiiiiiie e 87
4.4.2 Forest/Vegetation COVET ...t 89
4.4.3 Aquatic Biota and Habitats ... 91
] o [ SRR ER 100
445 WEHIANGAS ...ttt e e e e e e e e e e e 101
4.4.6 Protected and CONSEIVEA AMEaS........cuueiiiiiiiie ettt eiee et e e e eee e e e e e ebaee e e e 102
4.5 SoCIo-ECONOmMIC COMPONENLS ...oooiiiiiiiiiii e e e e e eeeae e 105
451 Administrative LIMitS ..o 105
4.5.2 Populations and ComMMUNILIES .......coeeiiiiiiiiiii e e e e e 106
4.5.3 POVEIY PrOfile ..o a e 108
4.5.4 Economic activities and Livelinoods ... 109
4.5.5 EAUCAION .....eeiiiiie e 112
4.5.6 Vulnerable Groups- Moken Sea Gypsies or Salone...........ccccooviiiiiiiieee e 114
4.5.7 Water Use and Water SUPPIY ....eeeeiieeeeeeee et e e e 118
4.5.8 ENEIGY SOUICES ....eeiiiiuiiieiititee ettt ettt ettt e eb et e e bt e e e s e aae e e e e ab b et e e ab b e e e e aabee e e e e abe e e e aanees 120
ST I = 1 1] oY €= LT o PSSP 121
4.5.10Public Health COMPONENES .........uiiiiiiiiiiciieiee et e e e e e e e aaeees 123
R Tt B o1 £ o RO PO PPPPPP PP 126
4.6 Cultural and Heritage COMPONENES ........coiuiiiiiiiiiii e 129
4.6.1 Archaeological and historical Sites ...t 129

iv



5.0

6.0

7.0

4.6.2 Religious Monuments and Places of Worship........cccceeeviiiiiiiiiiiiee e, 130
4.6.3 Visual and AESTNELIC ......ooiiiiii 131
4.6.4 Unexploded Ordinance (UXO).......ouieeiiiiiiiiieiie ettt s et a e e e e e e s anraae s 132
Impact and Risk Assessment and Mitigation Measures............ccccvviiinnniine e, 133
5.1 Impact Assessment Methodology .........occuuiiiiiiiiiiiiii e 133
5.1.1 SCOPE OFf ASSESSMENT ... ...ttt e e e e e e e e e e e e e e e e ennneeeeeaeeeas 133
5.1.2 Geographical scope: Study Area Boundari€s..............ccoeeciiiiiiiee i 133
5.1.3 TEMPOTAl SCOPE...uuiiiiieei ittt e et e e e e e e e e e e e e e s e abab b e e e e e e e s s e nanraaeaaaeeas 135
5.1.4 General MethodOlOgy .........uuviiiiiiiiiciee et e e e e e e e aeeaae s 136
5.1.5 Methodology for the Determination of Significance............cccocveeiiiiin e, 136
5.1.6 Modelling, References and Calculations ... 138
5.2 Impact Assessment — Phase WiSE ........cooiiiiiiiiiiiiie e a e 143
5.2.1 Negative Impacts in Pre-construction Phase ...........cccccci i, 143
5.2.2 Negative Impacts in Construction Phase .............cccoviiiiiiiiiiiiiieee e 144
5.2.3 Negative Impacts in Operational Phase ..............oeeviiiiiiiiiiiieee e 150
5.2.4 Negative Impacts in Decommissioning Phase/Closure.............cccoveiiiiiiiiinieee e, 155
5.3  Evaluation of the Mitigation MEaSsUIes ...........c.eiiiiiiiiiiiiii e 156
5.4 Positive Impacts- JOb Creation.............eeiiiii i 157
Cumulative Impact ASSESSMENT.........cccccciiiiiiiiiccceecrrr s s ssne e e s ss s snme e e e s ensnnnnnn 159
6.1 Methodology and ApPProach ... 159
6.2 Cumulative Impact ASSESSMENT ........ooiiiiiiieiiiiie e e e s 159
6.2.1 Other Projects in the Project Area- Pearl farms ..........coociiiiiiiiiiini e 159
6.2.2 The other island resort projects near the project area...........occceevvieiini i, 160
6.2.3 The Cumulative Impacts from the projects..........cccooi i, 161
Environmental Management Plan ... ssssssnsssns 163
7.1 Legal FrameWO K ........coov oo 163
7.1.1 Environmental and Social Standards ............ccccceiiiiiiiiiiiiee e 163
7.1.2 Legal REQUIFEMENTS ...ttt 163
7.2  Summary of Impacts and Mitigation Measures ............ccueeeiiiieii i 164
7.3  Overall Budget for Implementation of EMP ... 165
7.3.1 Equipment and Machinery ... 165
7.3.2 Man-hours Of EMPIOYEES........coieiiiiiiieiiiie et e e e e e e 165
7.3.3 Third Party Inspections and Testing ..., 165
7.4  Management and Monitoring PIans............coiiiiiiiiiiiiie e 166
7.4.1 Deforestation and Soil Erosion Management Plan.............cccceviiiiiiinicnieceeen 167
7.4.2 Fossil Fuels Consumption Management Plan............ccocueeiiiiiiiiiiiieiic e 170
7.4.3 Water Consumption and Conservation Management Plan .............ccccccceeeeiiiiiiiieeeeeenn. 173
7.4.4 Air Emissions, Noise & Vibration Management Plan..............ccccccooeviiiieic e, 176
7.4.5 Waste Management Plan- Effluent and Solid Waste............ccccceeeiiiiiiiieic e, 180
7.4.6 Occupational Health and Safety Management Plan...........cccococoiiiii e, 186
7.4.7 Firefighting and Emergency preparedness Plan ... 190



8.0

9.0

7.4.8 Vessel and Boat Management Plan ..., 197
7.4.9 Food Safety Management Plan ..............ooiiiiiiiiiiiiicc e 200
Public Consultation & Stakeholder Engagement.............ccccccmiiiiiiccceemrien s scccssseee s s 208
8.1  Overview, Methodology and and APProach ...........cc.eeeiiiiiiiiiiiie e 208
8.1.1 Identification of stakeholders and groups affected by the project.............ccccoeieirnnnen. 209
8.2 The Public CONSUIALIONS .......coiiii e e e 210
8.2.1 Consultation with the Government AUthOFIIES ........c..ooviiiiiiiii e 222
8.2.2 Consultation with the Affected PEOPIE .........ccooceiiiiiiiie e 223
8.3  Results Of CONSURATIONS .......ooviiiiiiiiiie e 227
8.3.1 Meetings with local adminiStrations ............ccoiuiiiiiiiii e 227
8.3.2 Meetings with affected communities and people...........oooiii i 227
8.3.3 How the Concerns were taken into account...........cccooiiiiiiii e 230
I B 1= or (o ] U ] - PR PP PPT PP 234
8.4.1 Preparation and dissemination of booklet (Myanmar language)..........ccccccccoeecvvveeneennn. 234
S |V = | = SRR 234
8.4.3 Future Plans and Development ... ... . ..o e 234
Conclusions and Recommendations.........cccooiiiiiiiiiniicscr s 235



Figure 1-1
Figure 1-2
Figure 2-1
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12
Figure 3-13
Figure 3-14
Figure 3-15
Figure 3-16
Figure 3-17
Figure 3-18
Figure 3-19
Figure 3-20
Figure 3-21
Figure 3-22
Figure 3-23
Figure 3-24
Figure 3-25
Figure 3-26
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10
Figure 4-11
Figure 4-12
Figure 4-13
Figure 4-14
Figure 4-15

Figures

Project Area and nearby tourist spots
Amata Holding Public Co Ltd-Organizational Map
Legal Framework in Myanmar for EIA projects
Project Islands in the Mergui Archipelago
The geographical coordinates measured on the two project islands
The Google Earth view for Balar and Phoni Islands
Balar Island- North Western shores
Phoni (Bo Yar Nyunt Kyun) Island-North Eastern shore
The copy of the lease of the land for the project
The layout map for villas in Balar Island
Floor Plan of the villa in Balar Island
The elevation of the villa in Balarisland ..o
The Layout of the cottages in Phoni Island
The Plan view of the villa in Phoni Island
Elevation view of the villa in Phoni Island
The end view of the villa in Phoni Island ...........cccoooiiiiiii e
The dive sites near the Mergui Archipelago
The sightseeing activities-indicative piCture ...........ccoooooiriiioiiii e
The proposed Dive centre pictures-indicative
The Floating Pontoon Marina for docking (Source Versadock, UK)
The modules for the floating pontoon (Source: Versadock, UK)
The modular parts forming the floating pontoon-Indicative picture
The floating dock (Source- Versadock, UK)
Anaerobic system of waste water treatment schematic .............ccccooeieiiiiiii s
Mitsubishi Rayon Membrane Bioreactor system schematic diagram
Schematic representation of screening by membrane
Generic Membrane Bioreactor system schematic diagram
Solid waste generation in island resorts in the Maldives Archipelago
Average water use data per guest night across the globe
The EIA Consultants with Dr San Tha Tun in Mawlamyine University
The EIA Consultants during their field surveys
The Public meeting at Victoria Cliff
Climate graph of the region
Temperature and precipitation data-Project Islands (Source-Meteoblue)
Sunny, cloudy and precipitation days (Source- Meteoblue)
Windrose diagram for Island (source Meteoblue) ............ccccviiiiiiiiiiiiiiiiieeee e,
Wind speed diagram for Island (source Meteoblue)
Precipitation Amounts diagram for Islands (source Meteoblue)
Average monthly Humidity in the Project area
Temperature distribution diagram for Islands (Source-Meteoblue)
The elevation contour map of the project island s
The seismic plates in South East Asia
The Wave height and direction
The average Marine water temperatures for Mergui



MyA'sia

Figure 4-16 The Ocean currents in Mergui; the small green circle is project area............cccccceeeenns 74
Figure 4-17 The ground water well in Phoni Island established .............cccociiie, 75
Figure 4-18 The exploration for freshwater in the ISlands .............ccccoiiiii e, 75
Figure 4-19 Fresh water discovery in Balar Island on 16" March 2017 ..........cccoooviiiniiiineieee, 76
Figure 4-20 The sandy clay soil in the iSIand................uuuiiiiiiiiiiii e 77
Figure 4-21 Rocky terrain on the shores of the project islands .............cccoiiiii e, 78
Figure 4-22 Air quality in Myanmar (Myanmar Environmental resource portal) ............ccccvvveeeeeeeinnns 82
Figure 4-23 ICUN Criteria as per their latest version 3.1 (2001) ......ooouiiiiiiiieiiiieeeee e 84
Figure 4-24 The Key Biodiversity corridors of Myanmar...............ccccoiiiiieeiii i e 85
Figure 4-25 Priority of Biodiversity corridors of Myanmar..............ccooiiiiiiiiiiiiii e 86
Figure 4-26 The vegetation in the Phoni ISIand .................eeiiiiiiiiiiiiiiiiiiieeeeeeeeeeveve e eveeeeeeeenees 89
Figure 4-27 The vegetation in the Balar ISIand ..o 90
Figure 4-28 The map of protected species in the Lampi; project islands in red box ..........cccceeeennnes 91
Figure 4-29 Mangroves in Rakhine region (Photo by Dr San Tha Tun) ........cccooiieiiiiieiiiee e, 92
Figure 4-30 Mangroves in Ayeyarwady region (Photo by Dr San Tha Tun) .......cccccceeviiiiiieeeee e 92
Figure 4-31 Mangroves in Tanintharyi region (Photo by Dr San Tha Tun) .........ccccciiiieiiiiieiiiieeen, 93
Figure 4-32 Rhizophora Mucronata and Xylocarpus Granatum ...........cccccceevviiiiiieieeeeiecciiiieeee e 93
Figure 4-33 Rhizophora Apiculata and Ceriops Tagal (Photo Dr San Tha Tun) ..........cccccoviiienninnen. 94
Figure 4-34 Excoecaria Agallocha (Photo Dr San Tha Tun).........cccciiiiiie i 94
Figure 4-35 The village head of Aung Bar showing the 200 Acre mangrove Park ...........c.cccccvvuneeen. 95
Figure 4-36 The 200 Acre mangrove Park in AUNG Bar ..............uuuiuiiiiiiiiiiiiiiiiieiiieieieieieieieieseeenenenennnes 95
Figure 4-37 The Coral reef Ecosystem in Myanmar. .............ccooiiiiiiiiiiiieee e 96
Figure 4-38 Corals near the Project ISIands ............ooooiiiiiiiiiiie et 97
Figure 4-39 A Crustacean found on the beaches ... 98
Figure 4-40 A jelly fish left on the beach by the Waves ..............cooiviiiiiiii i 99
Figure 4-41 sea cucumber dried by villagers in Majhun Galet village ............ccooceeiiiiiiiiiie, 99
Figure 4-42 Brahminy Kite (scientific name-Haliastur Indus); a bird of prey ........ccccccoviiieeeneininiis 101
Figure 4-43 Lampi Marine National park in red and Project Islands in yellow boX..............cccccceu...e. 102
Figure 4-44 Periority sites for conservation identified by Flora and Fauna International ................... 103
Figure 4-45 Nyaung Wee village near the project islands ............cccoiieiiiiiii e 105
Figure 4-46  Fishermen village of Aung Bar on the mainland..............cccccooiiiiiiiiie e, 107
Figure 4-47  Houses in Majhun Galet village in the Lampi Park...........cccoooiiiiiie 107
Figure 4-48 Moken sea gypsies in Nyaung Wee Island .................ouviiiiiiiiiiiiiiiiiiiiiieieieieieieeereeeinennes 108
Figure 4-49 Poverty Incidence in Tanintharyi region ............cccoiiiiiiii e 108
Figure 4-50 Rubber Plantations near to majhun Galet village in BoCho Island ................ccc.......... 109
Figure 4-51  Palm plantations on the mainland near Aung Bar...........cccccoiiiiiiiiiiii e, 110
Figure 4-52  Squid Traps in Nyaung Wee island ..............c.uveiiieiiiiiiiiiiieee e 110
Figure 4-53 Sea Cucumber in Majhun Galet ............ocuoiiiiiiiiiii e 111
Figure 4-54  Students in Majhun Galet...........c..vviiiiiiiiiie e e 112
Figure 4-55 Mr Ton Aung So, Sea Gypsy student-Myeik University (far right) ...........cccccovienns 112
Figure 4-56  School 0in Majhun Galet ............uuviiiiiiiiii e e 113
Figure 4-57 Moken Sea Gypsy children In Majhun Galet Village ..o, 114
Figure 4-58 An elderly Salone Lady in Majhun Galet ............coooeiiiiiiiiiiiee e 115
Figure 4-59 Salone boats in Nyaung Wee [SIand ... 115
Figure 4-60 Salone spirit poles in Nyaung WEE..........coooiuiiiiiiie et 116
Figure 4-61 Salone place of worship in Majhun Galet ... 116
Figure 4-62 Salone boats near the Balar ISIand ............ccccuuiiiiiii i 117



Figure 4-63 Salone boats near the 115 ISIaNdS ..........cooiiiiiiiiii e 117
Figure 4-64 Water storage tank in Nyaung Wee village ..o 118
Figure 4-65 Water risk map from World Resource Institute............cccceveeeeeiiiiiiiiiiiiceeceeee e 118
Figure 4-66 Access to improved water resources in Tanintharyi region ..........ccccccooeiiniiieiiiiee e, 119
Figure 4-67 The consultant with solar equipment for distribution in Aung Bar village ....................... 121
Figure 4-68 Country boats in AUNG Bar JEttY ..........oeoiiiiiiiii e 122
Figure 4-69 Country boat docking at Majhun Galet jetty ...........cooiiiiiiiiiiiii e, 122
Figure 4-70 Motor Bikes used by villagers- Aung Bar Jetty ... 123
Figure 4-71 The rural health centre in Majhun Galet .............cooooiiiiiiiiiii e, 124
Figure 4-72 The health centres in the project area; orange box is projectislands ............ccccccceeenee. 124
Figure 4-73 Child health data for the Region- MICS 2009-2010 ..........covveiiiiiiiiiiiiie e 125
Figure 4-74 The sanitation and improved water sources in the region.................cccoiiie. 125
Figure 4-75 Tourism statistics for Myanmar (Source: Ministry of Hotel & Tourism) ............cccccceenns 127
Figure 4-76 Lampi Marine National park and the projectislands ..........c.cccoiiiiiiiiiis 129
Figure 4-77 The pagodas in Aung bar and Majhun Galet.............ccccuviiiiiiiiiiiii e 130
Figure 4-78 The view from the beach on the Western shore of Balar Island..................................... 131
Figure 4-79 The landmine casualties iNn Myanmar................uuuuueiiiiiiiiiiiiiiieeeeeeeeeieeeeereeeeee——————. 132
Figure 5-1 Map of the Project Affected zone and the Project islands............cccocciiiiiiiiiiiin e, 134
Figure 5-2 Risk criteria matrix used for the aspect impact analysis. ...........cccccoeeeieiiiiiiiiiiieee e, 137
Figure 5-3 Aspect Impact summary for pre-construction phase ...........ccccooiiiiiii i, 143
Figure 5-4 Aspect Impact assessment of construction phase ............cccceeeiiiiiiiiiie e, 144
Figure 5-5 The cottages being assembled in the island .............occeeeii e, 145
Figure 5-6 The corals near Phoni islands where the resort construction is on since 2017 ............... 146
Figure 5-7 The 4.5 kW Diesel Generator used at Phoni Island .............ccccooiie 147
Figure 5-8 The solid waste at site in Phoni during the construction period. ...........ccccvvvvviiiiiiiiiveinnnns 149
Figure 5-9 The significant impacts in operational phase ..o 150
Figure 5-10 Solid waste generation in island resorts in Maldives Archipelago............ccccoveevieeeienns 154
Figure 0-1 U Htay Naing, the then head of Su Nge Par Line Village tract- 15t meeting..................... 211
Figure 0-2 The notice in front of Kawthaung Hotel for the 2" meeting ...........cccoccvieiiiiiecicciee e, 213
Figure 0-3 The invitation for 2" stakeholder’s meeting- The Mirror Daily-13-05-2017 ..........cccce..... 213
Figure 0-4 The head of Su Nge Par Line village tract in 2017, U Hytay Naing ............ccccoceeeeeeeinnns 214
Figure 0-5 With U Myo Oo, the current village tract head, Su Nge Par Line...........cccooceeeiiienennne. 214
Figure 0-6 The presentation made to the attendees on the project and its impacts.............ccceeeeeee 216
Figure 0-7 Dr Mon Myat explaining the project details and the impacts............cccocviiiiin e, 216
Figure 0-8 The representative of the National League for Democracy-Kawthaung .......................... 217
Figure 0-9 U Myo Tint Htoo, the Deputy District Officer-Kawthaung District ...........cccoocieiiiinennnnn. 217
Figure 0-10 The villagers listening to the presentation ... 218
Figure 0-11 The then head of Su Nge Par Line village tract, U Htay Naing ............cccocoiniiienennnnn. 218
Figure 0-12 The villagers listening to the EIA SIA study presentation...........ccccccceeeeeiiiiiiiieeeie e, 219
Figure 0-13 The MP speaking in the third public meeting on 9t October 2017 .........ccooeoeeiieiriinnee. 219
Figure 0-14 The public meeting session in progress on 9" October 2017 ..........cccceeveiveeeeccieeeenne, 221
Figure 0-15 The consultant at Aung Bar with village head and his assistant. ...............cccccooine 221
Figure 0-16 The meeting with the General administration department-Kawthaung .......................... 222
Figure 0-17 A Salone sea gypsy girl in Majhun Galet village...........c.occeeiiiiiiiiii e 223
Figure 0-18 The school in Majhun Galet Village.............cccuviiiiiiiii i 223
Figure 0-19 A Betel leaf seller in Aung bar Village..........ooviiiiiiiii e 224
Figure 0-20 A villager in Majhun Galet preparing the squid traps........ccccceeeeviiiiiiiii e, 224

ix



Figure 0-21
Figure 0-22
Figure 0-23
Figure 0-24
Figure 0-25
Figure 0-26
Figure 0-27
Figure 0-28
Figure 0-29
Figure 0-30
Figure 0-31
Figure 0-32
Figure 0-33

Youngsters playing pool at Aung Bar village ........ccoooeeoiooieie i, 225
A fisherman in Nyaung Wee village repairing his boat engine ...........cccoceveiiieeinnneen, 225
The fishermen selling their catch at Aung Bar Jetty ...........cocooiiieiiiiiiicii e, 226
The villagers participating in fire drill at 115 Island Project..........ccocceiiiiiiiiiiieiee, 226
Meeting with the village head of Majhun Galet, UMg San ...........cccccveevviiciiieeee e, 227
The handicrafts made from used fishing equipment left overs.............cccooiiiie 229
The meeting with villagers in Nyaung Wee village .........cooooeeieiiieieeeieee e 230
U Moe Tain, The of Kannee Family Altruism, NGO for ocean clean-up ...........c...c.o....... 231
U Pe Win, The of Fishery Association of Kawthaung for shallow waters........................ 231
The advertisement of Nyaung Oo Phee resort in Kawthaung Jetty ..........ccccoceiininen. 232
The advertisement of Victoria Cliff resort in Kawthaung Airport...........ccccoeeveeeiiicinnnen. 232
Myanmar Andaman Resort picking guests from Kawthaung Airport...........ccccooceeennne. 233
Grand Andaman Resort boat transporting guests from Kawthaung Jetty ..................... 233



Tables
Table 1-1  The list of upcoming island resorts near the Mergui Archipelago............ccccooiiiiiiienenne. 3
Table 1-2  The Project proponent detailS...........oooveiieii e, 5
Table 1-3  Team Members for the EIA StUAY ..o 7
Table 2-1  Team Members for the EIA StUAY .......c.evviiiiii e "
Table 2-2  Legal requirements related to Environmental Impact Assessment ..............ccoooiiiiie. 13
Table 2-3 The laws relating to Land and Forest in Myanmar ...........cccoooioiiiiiiiiiiiccceeceee e 14
Table 2-4 Laws relating to conservation of nature and water resources............cccoeeeeceeeeeernees 15
Table 2-5 Labour and investment related [aws.............ooooii i 16
Table 2-6  Occupational Health Law related requirements ...........ccoooiie e, 17
Table 2-7  Public Health related Legal requirements ...........cooovoviiiiiiiii e, 18
Table 2-8  Explosives and Petroleum related [aws..............ccccc 18
Table 3-1 The area of the villas planned in the Balar Island .............ccccooeieiiiiiii e, 29
Table 3-2  The cottage area in the Phoni ISland ... 32
Table 3-3  The machinery and equipment at site during operational phase...................cccccoo. 33
Table 3-4  The water consumption estimation for the operational phase .............cccccccoiiiiiiiic. 45
Table 3-5 The power load estimation for the reSOort...........coooiiiiiii e, 46
Table 3-6 Diesel consumption for TO0KVA generator...........ooueiiiiiiiiiiiiiieeniee e 47
Table 3-7 Diesel consumption for the resort in @ year ...........ccceeveeiiiicciiiie e 47
Table 3-8 Comparison of alternatives ... 50
Table 4-1  The EIA Study areas and spatial boundaries for the project...........ccccccvvveeeeeiiiiicieeennnnn. 51
Table 4-2  The EIA Study areas and temporal SCOPE ......cooueiiiiiieiei e 52
Table 4-3  Water testing with portable equipment during the site visit...........ccccco 56
Table 4-4 Water testing by third party laboratory for samples drawn.............ccoooiiiiiiiiiiiii, 58
Table 4-5 Points used for ambient air quality testing during site Visit ...........cccoeciiiiiiiiiii, 58
Table 4-6 Parameters for ambient air quality testing during site Visit ............ccccciiiii 59
Table 4-7 Points used for noise level monitoring during site Visit..........ccccccoeeiiiiiiii e, 59
Table 4-8  The socio-economic and public stakeholder meetings conducted .............cccccovieiennne. 60
Table 4-9  The water quality test results summary from AMD ...........ccccoiiiiie i 79
Table 4-10  Noise level measurements at the project site by the consultants...............cccccoie 80
Table 4-11  Noise level measurements by third party environmental consultant............................... 80
Table 4-12  Air Quality measurements by third party environmental consultant..................ccccco.. 81
Table 4-13 The air quality monitoring in the project islands in May 2017 ..., 83
Table 4-14  ICUN classification and Notations ... 84
Table 4-15  Terrestrial Biodiversity corridors in Myanmar...........ccccooeviveieieieeeeee e 87
Table 4-16 Critically endangered terrestrial mammals in Myanmar............cccccooiiiiiiiiieniiceeee, 87
Table 4-17 The mammals in Lampi marine national park...........cccccoeveveieieie e, 88
Table 4-18 The Turtles and Herpetofauna in Lampi marine national park............cccccccoiiiiiiiiiien. 88
Table 4-19 The ICUN listed trees in the Lampi marine national Park..............cccoccccvvieiieeeiiiiinieeeenn, 90
Table 4-20 The ICUN listed birds in the Lampi Marine national park.............ccccciiiiiiiiiie 100
Table 4-21 The list of types of species in the project area..........ccccceeevvciiiiiiiic e, 104
Table 4-22  Population in the Project affected Villages ... 106
Table 4-23  Energy sources in Kawthaung Township (source-census 2014) .........cccccceeeeeeiicvnnnen. 120
Table 4-24 Accident and Injury statistics (source Ministry of Health data 2012) .........c.ccceiiiiieenns 126
Table 4-25 Tourism value chain Created .......... .o 126

xi



Table 5-1 The Geographical boundaries of IMPACLS ............cccccuiiiiiiiiiiiice e 133
Table 5-2  The temporal boundary of the IMpPactS..........cooi e 135
Table 5-3  Air Quality EMISSION LiMiItS........oiiiiiiiiiiiiiie e e ee e 138
Table 5-4 Emission factor calculation for Diesel fuel ... 140
Table 5-5 The effluent levels for Hospitality Projects ............ccoocuuiiiiiiiiiiiiiiieee e 141
Table 5-6 The effluent levels set for Hospitality Projects ... 142
Table 5-7 The N0ISE 18Vl TIMILS .......coiiiiiiie e 142
Table 5-8 Aspect Impact analysis for Island resort operations. ..o 151
Table 5-9 Re-Evaluation of the risk assessment after the mitigating measures................cceeunnne. 156
Table 5-10 Tourism value chain created in the downstream .............ccooiii e, 157
Table 6-1 The list of upcoming island resorts near the Mergui Archipelago ..........cccooveeeveeeiiicinnneen. 160
Table 6-2 The other resorts in the area under development.............coooiii e, 161
Table 7-1 The summary of impacts and mitigation MEaSUIES ...........ccccceecviiiiiiee e i, 164
Table 7-2 The List of Environmental Management Plans .............oocviiiiiiiiii e 166
Table 7-3 Air Quality Requirements as per the Emission Guidelines ...........ccccceviiiiiiiiiieeeicieeeens 177
Table 7-4 The Solid waste classification ..............ooi e 181
Table 7-5 The Effluent limits prescribed by ECD for freshwater ............ccccovieiiiiiiiiiiee e 182
Table 7-6 The Marine water quality as per ASEAN ... e 183
Table 7-7 The preliminary Hazard Identification and Risk Assessment for Resort..............ccc..o..... 187
Table 0-1 The stakeholder Identification for the project ..., 209
Table 0-2 The socio-economic surveys and public stakeholder meetings conducted....................... 210
Table 0-3 The attendees for the public stakeholder meetings on 7t February 2017 ...........ccccceeneee. 212
Table 0-4 The list of attendees for the public meeting on 17t May 2017 ..........cccoovvieiiiiiieeeiieeees 215
Table 0-5 List of attendees for the meeting on 91" October 2017 .........cooi e 220
Table 0-6 Meeting list with the government authorities in Kawthaung........................l. 222
Table 0-7 The summary of concerns raised during the meetings ...........cccccoiiiiiis 228

xii



MyA'sia

ABBREVIATIONS AND ACRONYMS

°C Degree Celsius

APHA American Public Health Association

ASEAN Association of South East Asian Nations
NH3 Ammonia

BOD Biological Oxygen demand

CDM Clean Development Mechanism

CCTV Closed Circuit Television

CPR Cardiopulmonary Resuscitation

CO Carbon Monoxide

CO: Carbon Dioxide

COD Chemical Oxygen demand

CSR Corporate Social Responsibility

CR Critically Endangered

dB Decibel

DD Data Deficient

DICA Directorate of Investment and Company Administration
DMH Department of Meteorology and Hydrology
DO Dissolved Oxygen

DPR Detail Project report

Dr Doctor

EAV Exposure Action Value

ECD Environmental conservation department
EIA/SIA Environmental and Social Impact Assessment
EMP Environmental management Plan

EN Endangered

ELV Exposure Limit Value

ESRS Environmental and Social Review Summary
EVAC Emergency Voice Alarm Communication system
EX Extinct

EXW Extinct in the wild

FAO Food and Agricultural Organisation

FFI Flora & Fauna International

xiii



MyA'sia

HSF Hanns Seidel Foundation

Ha Hectare

ICUN International Union for Conservation of Nature
IFC International Finance Corporation

ILO International Labour Organisation

IMO International Maritime Organisation

IPCC Inter-Governmental Panel on Climate Change
ISO International Organisation for Standardisation
KBA Key Biodiversity Area

km Kilo Metre

Km/hr Kilo Metre per hour

Km? Square Kilo Metre

KL Kilo Litre

kV Kilo Volt

kVA Kilo Volt Ampere

kWhr Kilo Watt hour

LDC Least Developed Countries

m Metre

m/s? Metre per square second

MEA Ministry of External Affairs

MFA Ministry of Foreign Affairs

Mg/Nm? Milli Gram per Normal cubic Metre

Mg/l Milli gram per litre

MICS Multiple Indicator Cluster survey

MJ Mega Joule

ml Milli litre

MWhr Mega Watt Hour

MNPG Myanmar National Power Grid

MOECAF | Ministry of Environmental Conservation & Forestry
MONREC | Ministry of Natural resources & Environmental Conservation
MOHT Ministry of Hotel and Tourism

NA Not Applicable

NDL

Not at Detectable level

xiv



MyA'sia

NE Not Evaluated

NRHM National Rural Health Mission

NIO National Institute of Oceanography

NOAA National Oceanic and Atmospheric Administration
NRHM National Rural Health Mission

NT Near Threatened

NTU Nephelometric Turbidity Unit

OHSAS Occupational Health & Safety Accreditation Series
PHFI Public Health Foundation of India

PM Particulate Matter

PPE Personal protective Equipment

ppm Parts per million

SEZ Special economic zones

SIA Social Impact Assessment

SuU Standard Unit

tCO2e Tonne of carbon dioxide equivalent

TJ Terra Joules

TSS Total Suspended solids

UNDP United Nations Development Program

UNFCCC | United Nations Framework Convention for Climate change

UNICEF United Nations International Children’s emergency Fund

US-EPA United States Environmental Protection Agency

USCS Unified soil classification system
usD United States Dollars

Uxo Unexploded Ordinance

WHO World Health Organisation

WMO World Meteorological Organisation

WWEF World wildlife Fund




MyA'sia
Executive Summary

PO m@é@ésﬁsqo o?cgcﬁoggmag
oa?imo@@l oqgo&no?sc@oe?s mécwoogecl:8503§:
0090&031808%033_00?:08@8: EIA ?S.. o£o§3q8 360?_@‘2 s:S:noé EMP

098@@83 :nsclgéoo :mr\]lésqlls

o [gpSeccntenayon [g$er§Eteomtsts crgabfodtiazonhn comeanti§sud
gt oenagfichigt oo ESEp oreBcSBones (ama
International Co.,Ltd.)20pd cg%me@gl c;qcfoSsoo%,se@oo%s méc;aooogocls 8(30%%8
orpSeanodzeomtaopbesdqs 8odagrdddlopdi 85c3%s monadegsged conseon
crotREREsooES opfisbogingS oBeopfioiemmEmanpeply soff 093
sogpegorSideogiiogigbogfudioficfiofomgesdsr (qpoloEfmofiol
oo§sams 0g$s00603§88aclogt (00)ema§8 esepun oapbeecnoSogosupd [s&dlooph
GrfegfioSigpolamosSoffiomeogiorS( | olsoneSofiTdeort 85c55:
bpcind fogofiBfoibogp (Bgooiofifikorss Sogfistomogs
Aoopb(o)o3c38oma§ograosfe :0Stelgoasiqpsal qodeogEsadtopSearnadomsd
oS8 fsorSomnebsscrbinglochirs BicHfmsiiogmecn SRS
cragcw%cSSmcﬁ(Amata International Co.,L-td,):Dé 86o%§amécaooa€%$ ?§ c\38c§s
méoogéfl%c,nosaoogog oo%o%amdgﬁ C\ﬁcclsaﬁl_&p 08?308%3::0%308@& (EIA/SIA)
06c8e5E 0050§:0yE830830 38308 (EMPIGeBonctges cobcssgps 6actgodqs
BROS 2OFCOERMYABER[gOG MyAsia Consulting Co.,Ltd. ob 220862008905
Go3cedaopdi MyAsia Consulting Co.,Ltd.0opS 0cho§soyCst cpaseadcep AB805p
20820838 6CS1ea0Eg0dqs $uS0S:TREsZON 20HefEEEsE Ga0oEgadqepd
0350%&0’)30%%030% El?@& (Scoping Report and Terms of References)ortlgognams (oo-

G- Jo2q) clcﬁcs%ogg mSE%:)@s@&ﬂ oaéu oo;esaaﬂ mS@@sESGwo Scoping Report §§



MyA'sia

Terrms of reference qPess SOSméﬁﬁu[ﬁgwgg 00’80%3%808?6083{ 20 =€>5[§Es
of%&p 0{:50(%3085?%&3;0%(3)39@1 w?oogo%oﬂSOS?EC&ﬁ ao%e’,ogESsEIA 3986189
on §§ ocrgo%nqjggr:)a%é&f @Ssnoé EMP @038 mE@qEEs@&ﬂwéu

B @%m%&écoﬁ 39%361:Dé o&is&aoso%cgc%sms 39%3@1@5 888’)86618?8 DOGA
OSLSGP E‘EEGB’)ESC\\)UPJS %%w(BC\ESC‘%so§ Frame work for Economic and Social
Reforms (FESR)@ §smseoaae50§sm@6 oocﬁ?ogwoa@s Gmossgogéo%@ (;a@[s
o%soocﬁcuooqm @sms G20 Ssomscaels mg%s@mgsgﬂos&é GOTGOrlOSGOQé&)')Qm
BapioqssS c0aaqsofeSpSss honoS§iarpSsrcyds [§588aR mocmssacrmass
G5n§8ed maquelTiads oo :8qSsfgs 2cSgcSooaidbonSt [G§er§Sisndiqd
@P')Secjlﬁeogs 0308@31% Op GWEa&msﬁ&ﬁDsG@D%més oﬁsog)smggmé @%Q?
Ssgosecla mc(ggc.nasgozaﬁ»cﬁ (‘!:ﬂosg%go Gaoogargoooscwo mo%q&rﬁe cnoo§5i§@3|
Gclclémédéemosgtﬁ%EGm 088C§3@860%833é IgLaoqsaﬂoso% aﬂrjadgooos@s eple:s)

085336 aBpSeq5Gesdosp

Pl Bioisnciqe eppctoom Hobopinss fisdagenn opapaioee Bijen:
e ooapaaRc e bedioci Jpemiaromonors Fghioteaa iy
wobidgoodianfgh ooplesmciqfeguqedadaopiificoghipamiogt sofs (ot
JoSaax ofissafi, s0$iafosss (g 0pSean0TBs rScficanSucSeanntgod
opafgbdaoptn [gheomstqabfiibiget epgadept pRbapipibiggdl coighaes
Pt 59 oogeonadzman Bdcaprc qpepidon Jolpabfosbood: (g
sadancl oadfs ogSissafimofichesss 85038 (o) Sl 6t
Bfoopty  ofassiepioopiopbenafiy meliofjoofeiolfey cemndharan:
coBcaqps 00ifEs ofeantafFos spfqdospSi



MyA'sia

9 fssipeaogatep) g cjic] goeppupey Gempocoen
SR sl R e L R i
Sk Sadopaquepooatings SdeienS Haxglfgmiops mnHiC SRS
eyt ehayial MpgEtTIGp copieaEll sEDRION GhRkpE
08oepoSyclpiSdon 00 956 r858a3seaoac 0oge BianofeqpcSiepe [oop-
935(G8n-c88150505) Gomeontish qegrigeSeSadiogs oogaSy enSimSs ¢
SepE e e posefaysnn et cusige goaaigi josbegekieny gfaseenes
spboopl obeapopioghapbif §eoodeforots acpfqdoopt fmfe [ghen§ed
G55 0% ool o Epione 1 ieaoge) Beonis g I ige: Saaa oafutiom i)
B afpticon8qesSaspSs 8503§icsar308s [ForE850§o0oiconodiolGE So5d
anasns sl Gxopudl offeqnl apoarliiys ®eeqmnfodem Gap
o pgamhitper qon eacgeh wbelimlanieos oo SjeimapI dopiadeeny

8303§103€ o§1gepd vuderon vwomgaSgS[ges

3 Bickfot squofsfobortef Biciom (o Gogfiegt et
(Jo) §C omaory$saat (po)p 9eeditsonphdeanat (go)i Gaed 0Sselgoass (Dive
Centre)l 0$0053§6000qpsse  GeancaoodzaBaqpicacnadeadepdigdalopts eopdad
20p0Il 30836{30083508 056RE ofsogosepdoopdypszIcnad oo 9§0m 0§eaNE
oo copSoidhogs mofuefooficgt cqefuplifiegiofolaf sepofofors
(waste water treatment plant)s€ eqo%echnSoS%soSSs%Eﬁ r%seclcecooo& CSLGC\JJDSO?S
(rain water harvesting system) qps dl ovde0tazepdlsddlaopbi :s0$salgeasszacnod



MyA'sia

(cuooo)c§|c6|§5<ﬂ:>oéuzao%se@oo%eﬁg&:ms[géo%sm%oosﬁ%og&ﬁo%qo%z:&ﬁ
owm?o(o@ooo)cﬂcﬁ [§5cﬂooén @o%sc@oo%aogs Gaoocﬁecls C\B80$s Gaoogaogmé

mmzaog& 3;(\363;0%8 @g@socorss(go)c;?c[m aegc;%scoéoogooé mocoogg (@o)

G«?GP GSQ)E)Q{PSSTDS EDC\ESGI(ﬁGOUéES(ﬂ&D éll

8503§1a8€paablgg e’

B ogfsorboy$s8adont villas 633666 3e008fqE0rp5s8eantst cdsqsonpbsd
Goonlypszns afg(00)emBadant  orpSeamndayiepSlgédaopbi smanay§sadont
220835 vila GooSiosot (olost Bhoafradegt GpbronsSifosct o
o ooSomacSopiogS oS cgfinbogfibest sfjobimaifers <862
03078(0)98  0pSea0Sdupdi omanay§sd BE30domse (ogp.oq) BomegpS(s
SrfegfroRosorengS BomtogolggSenSibdumpiogigbicpict spSy oamnbet
apdoss lobby qpsdlfdlupdn =eotlgt villa aoydsatisqurned ogeq.o@ 007 §860
BB §pbiorSifontd [Fbbofany (qppgploopefs cofdoogS
oreonagfisdegh qodbrmoyfion oqgpuofiony oxSammnoSorSiEE: B
6dlogtonpde8eantadtsmta(obo.cBlecgsieodecn sqopsmsqpedddepdizansssly
oofiproms qO5ofepsSgE csSorbrannandlh oobgbesf (o1coof, gEeyBorSHER:
epBporadediican GroogESodaoasepSgddiaopd

Clll wm%@@més?ecao%?g CL?SQ]SSU)éS%GMEQﬂOS?D’)S (78]%860‘.[-088@ 8028GIOO0

orSeaocSGEsgEon§onabeniiqpiiospiepi§tasnoySiioatgeashe s0o5es
OOSEDE%ECDé 33(3@03(53;)@38”[3 GED'DOSC\ESCB’DSOé GSOrICDéII 3’30&0’)(’633@3(1[38

O’)éG&DO(TSQé G?GT)Q.H’)SODé 3‘3080()8&1]’)8?% 6?][3’96%';)%30’) GJ'IE%C\DESGlG:)O’) G?G‘PQIPS



MyA'sia

556 BT goPopocdoprap ocleloppts aogadacph Badgegeqbagd
comzpbneptiy mojiclgeodsts cpbeamnmiapeglalgt obsompadisnpbighict
acSepraf wc3doPts cogqdoopSi ofobiupiascdtunS o§cobiceontamr Gifons
sdogt  aepagaqeSaomdongh ogfisSogsiadiont  cySeSoncSsmsqfeqsncs
SocSogSeSercSamicos ocSqpicd ssodfedopSi ofssoSiafoo$s 830380
onsSaaonaBaqs omaog cpbofianSocSematgoianplomas §8§aciiogt eadeps
920305 Pegbaift Bgbmeobigpr qfftcegtd axph

o mofiefooficgt opSoorSepromn ofssrbysorsaified gobTSHRHE
onge s prosa i sfopSostofffoqunt | 8 gobfFiiSeens | &
GeeodumP D a1 Cabin boat p 8ssC Jet skis p 8s§dbondi Byt mpegbonoy
S6[gpCsa0050022034g§ca0pS sqed 1naBa85d floating pontoon péABcopds 0G0t
9§ 8ebconsdoopdi cEncd8qElg§copSigborticqeecs (p)adesE 10 KVA BadSads
@05e03608  00dgPITIopds  nG20Ez0dqepd[gddaopdt  Membrare  Biorcactor
(MBR)S3 Geadean§oCosdst agiaqeogtenn :gadg§odosoqpscopds dotdlupbi

o BofmnfiSSSEpogEotfissemnoghisnffipooromndiofips
qBfisfiep fod SEoghipctls ooSoemdieupSociapied opSaS
conaffpbs 55 ooBofonfyh ssenemorfibafi figfooforssos copoosfEson
oESacSooeFpEssSadongn oBefrb gbismotfigalp (pSpSeiEep o
BTN Gmsmgsc{i@ﬁéi% Food Safety 1SO-22000 | c?8c§388 G083 $epOd

mgsil&ccls OHSASéﬁs?gwé Gmasarﬁogosoéﬁgdlwéu 8608%3&3;@@5 8509%3



MyA'sia

36668005m0Emadd d9$6sS3unIsERI860aS c0nIEI0580230005905 e
6aqsag0p ; ghrpestatodpSeeqs copdos ROOYOD 6

CO’)SOqOO".LSII

8303§1a38p aquqelqqpgé seorcfisfgotiodaccatyodgyps

sor BapgrsS s gy i pSroprtipef

Sspraqpaafgdl  ooogeonaldepmigtst  comsmBacifigeopl  [g6Sefgeogen

w§0d  godepradgopSejeanntgoigoopSisaBorenigtegerjuSiconeagodypie

63205d 203Eg8 oo

(o) mo?so@mésgcaoo&ncclmoacﬁ oooS?oSESn 80Sonsaqaden

ol SERRESogS o pogict ol e 585
sofffreanbigppSeandbofopanideugs St
o oS xS oprboncion coo
2030 Reetyps $6qRRadR capaddoopdt sgradegios
omenogpsedogt aoflqt villa Goopbegeent jo opigt Gefogys
ol gt (o) gl

(2) méa§0m8q08?§083505mosqlosaiooéc1scfmasqlosﬁ&n més?a
GoOnE qPs §§ 085503mose§qosn,ﬂoacr% cﬂ&mgsogqué :DSUEQ{PS?(?
@Eosgao&lps eoS«:jlosﬁl&m&ﬁés%@wﬁﬁés%gq% qéaosrcj GasaﬂoSs:)
(ﬂméucoog(ﬁeasa{ltﬁomsewo £85030D36<?€P@"’)890 qu§ogq§60q$

0055@ GCD')SCIESC\E(SC%S G&)’)Sg(ﬁ@gscj) GCJPESPS%EODé G?GPGIPS@D’)S
Gg&'iﬂu&i)tﬂ@él[ CUOS%GSSSHQSCD')%GDD’D 98550‘5mose§cpoaé Oé&)é

GME%S@ES%‘J Q(’.Gifﬁg)&)é@[(zlg :)D§;)GO’%POSU)$SQH’)20%C\)§S Q({](ﬁgs



(0)

MyA'sia
GO%SG@UESGOO)ﬂOq&DéII CDSU&IPS ocﬁgps@&a? GchSchs %Ecﬁﬁ@
3;@0053 B5d050m3 mécaoocﬁsoo{n:@m% 85()8$sccé8§18m aSL‘a:DS
ac"es@cf@@s 08]%’8?8(’8]%’30‘5 c,ﬂcrg?oqjﬁsﬁﬁca?qoqpsogg Gasaﬂcﬁ§cﬂooéll
céooéq]onf ooosm&aiﬁﬁznogcﬁ :o@oossaSSé 0308

ooéoeooo&ﬁ GﬂliﬂOS@Sll rﬁamgéqcﬁogs 39@@8308850507333303
Gclcaorrm'xsag&'ﬁ floaling ‘letty@@sméemcﬁq§ C\:H')cxnsa}ca:ogmés

Gclcaor[agga") 008 o% ma%s@lcaaguﬁem
eéméqpasmamgm%ﬁﬁ@ogog 86(‘8%3%8&8 o)

03J§=gﬂozégﬂ(5§0qsaa§sogs 3;[90353088503073&,”33 mésoooogcﬁ
afes@oga}@&@&a@o& Gogﬁqtﬂwén

(20) oopBeamaSeqs gpSsopegigquSgl msBiont 80a3§:38qE0p5

méeaooogcqscogc%ms :)Joasmd §ésm53[§§ ooéeoooo&ﬁ Soé
ooéu:&;aagoo ooooc,ﬂoa[glcxf @G‘?oogmuamﬁésmasgg ooéeaooog
[a&200 Q Sans QQ Joon EF_ [_"Rmn nlns';g rnFF sqPe RSC i cg%&@g

ogﬁssz%caq@&ms gSES(SEGO%EG@’JSE c;oroaglagoqméu wEIM 0EVLS
Gq@&i wg)oqpsﬁwcﬁéﬁqpso%oS?erﬁco%&ﬂwéma]%ss:G@@ 330%36@
oa$sm8?3908086c1@8&3§ﬂ83[§émgg&i@qe§a)8,jod]qps@')s[§sso§wé
macptﬁméoogcmeémégﬂaso% agemS%E(ﬁmoomsq%ogcﬂmﬁo
ch&ipssaogcﬁorl @ﬁ@@g C\%S’DSOD@S :e;oocf,mgao&l% oceogcxef)ooos@s
G§cp08808 [§$mém8wg%sooé Gmcﬁaggcclso§80r% 3)&%@[61%
a:%s@o&:)(ﬂooén o%o%mécsaoOOSGcls §éao&00§§ G@’)C%O}J@SSG@’)(?



MyA'sia

saa'iaoéol Gcoocegsl:x_,acsgﬁfl G@OSCBO u‘%ug&cﬂcgagseo?ﬁ% oScouSGcl

L UL

E&g&a@&ao@cj} Gﬁpgcg%&:}cﬂooéu

() sqefsegpoSegalooqf  cefgfcopfmaligfifeel  wcBepic
aspiofSoieM epbeqleapiochiop omeans cqdeaily il
o2e ssesaciobuny woympepimegnid segpedigloyacgafid
g geoBloeions Sobfifoqiogs mpdiiuscony i)
250590 8456035150365 20§08 oSocSamogts gfoba$ 8053
2081 BeaSeopSs  gfubepSctioncgaSfeoqfesogs  Membrane
Bioreactor MBR 0§80356qa3:0080C005qps  3203gge)  0g0>§amea
sqipr [ibeold wahiki§Baf Bopidooht FofeoomBaodfgaait
crpiglocqe] sepbpiianion gesndiorpgid) Gepaeod
850sSi Organic g§oSogaSiqpad goSBieagielieee  Tnorganic
gYeougpy qoy Bijigasdion: sagkqrpghaca g adaopa

858§1038epq5FEH3E BeSoqopoqqreddoSangiogies
jole]|| 85('8%3693‘368(?80@08}%3%3&)é NCSSSDQ%PJ’JE socc%dlauﬂoécﬁemgoocﬁ

(2)) BefBommagogt orpbfasgh 85ohiapol cwodempaiyuomeaqugpupi
cpo880g il cxS8eoysgpt wS8sepdoapsy edpeacSeoyipst ooGicR]
santomeoysgpoffibdooptt - glreogigpapioops  gedSoondiicoyegpmbscyts
oopSfericoopSt sefdacrpuippiozt sochepdiaprogeéfeffs qEcfmon sea Gypsy
obocSefpacadfof sadpagaSoqpobopSibafituatogl  cpfpoffafiacns
GrgSeps BEfpdeoph oppramcifiiesofeciioofsqpe Sfigoongon ghectdl qBiooph
gt e fedoghy



MyA'sia

o i 8609§3<%Eﬂ833é 8&0330:13%3(%608@6 OMCOMOE 86(8$398L5cp :m;E.pEs
3P ez a:oSaSﬁcps:SLacll GG&DSI)CKD(%E?% Gsoaéceé%[cSqua:os rﬂgsmgsaﬂ@s}oﬂ
oaéu cucrgﬁsrjfcloﬁgj Sécvg%saSLSGp oocl&sqq]ogspcocrgqpsms oo/§oS/e&c.Has 088

Ooéog&@& Social Media platform §§ Website ‘oIPgOgE G@@J@Esqj’)s @[QES a}oqooéll

o1 8608515 0oBofiE83cSy Gagomaofiebor opgfsadass 85038
sppsiociopiorty Bodgpg w@dpopepd Jooq 990 chpdieosagss
Spacsh egesmp Bt Ifalvapegs wimino freniCoaqipapts ) mefpii o
ogp1aep05 080s8i6070560o03drpSH 8303§iepE w205aepaSE8EtoonS cfoon
520368 Gomaontiodh comeontiffsdS qeuSomciisoygpsiSenail 8858
sonconagipry 330SBSEPE  cooSdebmtEiopiissearn  soypgpapidotd

Cl)éll

561 105q 955038 GocSdeul Gocwst GemaSolomcoqpicgBoogSicomtin 000
936 cobewogfiofs BSopcponcs mScos gredbicagiogiils  meSimpaqicd
comeantfjeoneanticlonuSst ebandisticiorSepiogioiodipasarssogtig
qgoSeoSRcSonmoocSups §toqpdoBendiotiy  BcSenscodSepn  20SeepcSy
Sqeoon crpugpagaasdfipbopupuanciagele afcSeicgeSapn sacomeptif wfiq
oopceor mgzegSiqpn dfarcSebofgarcgbofn [pdopbioqeitu dhopScfs
B18s038c0mifodfraquocopSopSediqpigbanndoSagaongpgaliopafuSentagebype

onchacpoidot cogragioodfifidfridoogh wogrof§f ogfiaefily ofrogegbeds
8588158030505 BacsocioSasearn apnBaoypaedococSaogpgiason

Xxiv



MyA'sia

Gqsgo?emﬂsaocﬁiof)msc?cﬁeuosm ggsor%cﬁc%o?cimozaoorfﬁ?ecﬁay)%oé 3:@@33@
glpscr% Go@%%@g%g%}@cﬂ&)éu

o oqsgmwsoaégﬂoséf 338m:3c8Loa>9088rj:o 8&08%3&.“93 méocrgoaoogaog
%%ogg 8&()%§3§G§Gmocg§sgﬂoseorfo% mogc;cpcﬁogosmﬁ ac%aﬁs%goémso%sm
ng@So’loaéu Qg%msﬁg Gaqjsgacc?csoo&’)@éaagﬂaswé cg%sgﬂoscorfm(rgcqaogcj
Geﬁﬁoﬁ@&l cgsogus:nmsz.ﬂas cﬂso&s@sﬁ%ﬂosogﬁ méecpcﬁ.?os%@&c.nos B]_C\ESGC\Q)

éj@orboéu 3‘9%8&)@% (')'ESOSC\%E[GGIEO%@(SEQ{PSCT) Gé&)ékﬂ’)%@(&?’)(ﬁ@&ffﬁ@@g
ceq§ cEicfmmteutionciacSepronSsralisnese? 8i§5esdREEdoosS

OGII GSODF:)GIPSSL 88{86?(3&3’) 3’96]] CYSOOS&I]OSCJJ)OBJ%SGOTO{%E C\i&ﬂ’)SGGT)OSﬁC\DOGE.T)@

Gq@ﬂ?§3’3§_0€&ﬂ)%g%pgtjﬂ§6@d{m@g 9850%(3@3§03§;)Gm’38&ﬂ)8l &3%3??@@38 GGlG?
&Dg))OrIGIPSO% £?L)('YSGOO'3'D O’Sdl&)égmg?eﬂOSéi G%OéUDSOOSG?GClS?@ QI%G§3’L) UDO(Y?L
8305§8upSeomonoapSengofgSdanhi sofiseation oyficdl cqfpicd o5
EE@(S} GS&D5G]]‘DSS’DOE))OSG@G3D‘)OSGG1&BL8%3&8%@560@8@88%{8(\3é8 UqOE(.ﬂ&DéII

oqi  85038sma60mEc0pdee50pd  Amata International Co.., Lid. ¢ og$sedq
oopSeacncieas  bcsigpiod  GaoscoSeom  s§u(oojemediontorn  Gamadans
conabefgffs agpseafpesapypioztesepopoostulialots cagsagsgapt cfployes
3dloopbi Bxfg€ ay$ieial cocSespade cafqupeors coygpesodypest dsods
soumprsaogSaogSo ooty ombaoFREseSEeefTt soeomarid
20pSIc835[E8G03$s00pSGa005 S Eatanpbesigps copdoodarbadteon weEmes
03E6E363008qPsrR0dZr 303 gEmtsps edleanteosepdlgbelopls cosom
oo oorSegbugh smofsobert sagigooborfpiofestSs cpbcfist

XXV



MyA'sia

OO8?@'_0’)&3(§C\J)5&DE@)SGOSOE§[§SG@DESC\)§3860%%33260’3’3839@é0080é(738([8

C C
OD'DO%%OJC{PSO’) OJGCD’DCmeQSCDUSE\JUqODéII
Jd L J °

20l Séog%rjaogogﬁanué 3::%08%@:198'_3@1}33?@ oogooog‘gj ogmcﬁcqﬁcﬂcﬁ&
CS%O%GOOé 3;%088%05@83%30%9@@3533 Gogsc,@poem?ésmasd% sao%s@oé
80 oo BfpSofebstiosiorthE sofethit ooppeh
805(\3}0&?{6@983 G@O@'):;}oﬂ&)éu

O@II 8&(’8§83‘DO§E[&%&3§3’30$86@00%333’3333@)808]%86?&?{3%8088 @GmOSS'DCOé

G@SEcﬁ 3%@0803 cg%sqos@ﬁz;@:sqjo&?omocﬁogg GEPE%C\BE'DGO’)’)E mméscﬁq%
o§sm= GasqloS§clo']wéll @@oso&%sgﬂoseo%gs 86&3%::@9@&&3@3 @500%853 ao%soes

IL

Gogooog Feasibility Study Report 326 otom$selgstigdeel saandleadjsoons pogpp
$¥B8co oftosorcgBorSfarool Gifeafust omanogficled agreSieft
[g6doophn eomgEsqepdomangt a853030ms Ga0a05E8EaomesepPs [38e0m
oPPPgegfssdoghtaiqodyqsftyodgresasepapismiscanaisaiyps 09pde0d
a SfficiegeSafediBeaghy

1 oo confocges mofiafipaps oSgopSemnoif
S Y N SN N G
oS0 BoSesnpaps ofgSedesqssage’ s03m0GoSups 8o5HREs 56 saadd
o§8ap> oqoSeBicen$ cB§:35:03GfEE0R03 saonbgodagens BSapREdad
oo cooSonffoncgls offappiofobonnsiifibsy omogeSaf sepoboogt
or56a00056qE0m0008 afarntndl somesadiepds oS§igS azrupS [GSoocS
sofiofoofid sopfioofolymogs  manfofups i ofokors feSrom

xxvi



MyA'sia

(Micro Biological Treatment Technology) Bouo_Membrane Bio Reactar (MBR) (80_

@cﬁgm%s GtﬂgsgL)c.lps GaquoSG'aa")Ls@l%Eq§ o§soos Gmggogag)wé[ﬁgoqméu

853510308 §Sadloonopd aomBiofjiacSaqpaSyqps

o1 oSssnafify woSchenss orpSeaonodfEisoged asmoSesdd somtiofs

soc5eepodyqps BSadfofEdarps-
(@) 85038safpt B5GoSSe0 03058054 [5ee [F8adonaoss
so$iaff eo§ia8EeppScfips weSundsantaquoobel sesisses
el AR R e R Ten i o il
52038 sagEsncobiaps [§8cdco§Soofdt ssoodfipSorqpidl o003
§lgpotaoncd sogegem
(8 pia aqegmascleiqpedsu bt seponay et

B

JJII O’JP_'SGGIDOSGCIEC\ESC§SQHOSGSD'DESCYSG§O§ (7)’)(0088 G3009 Eé% (90)@89%
@QES@C%EQ%GO%E({'O.)%H C\ESC%SOO’)E(\DéOCfSG&IDEgOSODé CYD(\)O(’J)ECI{ 3"95%(.{]
3’.)GG13'90808CD(‘6 L?%G&)’)E‘DC\ES@DU%E 3'98%3'.)(‘058&1]’)30% @6(30%‘:0@3 G3&D5Bé3\fz
(1[)8&%6?0%8%3)0?§ GSQJE)CS’D(SS?DOéSQiPS OECSC%SGW)EUDGH')SU?L (BEEOS?S?’)%GH’D%
OESGOT GO%EG@’)ES GOgﬁGlGOCDéII

xxvii



MyA'sia

8609$:o@o§ ESGJ[O:D?SGOOO n‘{"mﬂsoocﬁccpogiqpagg 9830‘% coql?o'ls
0005009 coccl:?é:m&qps

J\DII

8(50%%36@)%@SGOTC\JJ%EGOJ’)S,SLSUﬁ[SDJ(TSGCP(YS?EQ‘J’)SG’JDSODéGEXJ’DUg&3 lopsav]

(Construction phase) ?8 cxeSc%scoéooSooé oo (Operational phare) 0@@ ?59383

;6\)@33%&%3&5"

mécmcﬁaﬁmm

J9I|

() ofjocodglgEqefoied [§8edioanacco acofgifsgeoes
orpSeaoncSmomeonicdnieanmemdSsiqpigt  cobips
soncScoborSaanadafsnoys eeadiiemn(qgol§eon omSicGedur
P phogfaonbophecst (oojenB  fgfaqopSiEbdeogh skl
BgcSepso  qscofiocSepiBE  cBiimadig  8Benisonnd
cpofoeieaagoseasepitaps  clqonfqpid  saeqEacaodel
copogeostd [f8ckoophy BiaSemalioy apgalaapt [fpgasnbecd
qpileon Gaepepiogiorn onpSaaonoSeqs coScliqps GaonbgoSef
R eB3cloop) gopaegcaliaopy comagtey suheiorfiopear
$86a8e008 29S0EFqpicd 85:8SiszapPEicoyqdoonSi

(o) ofqSeo038GEeGoE1cdqaPs sqBiaqeomadiacsaqpes
o B8adgen

sa60m0538s orpSesncaq cpbcSioSelTt 8c85iesepd
oBesep3Eed ofpbicdopicels 0vS8esad ogfid Gaeqen
$os1 ofpEacdgfiSedoo§Edoopdi s8msmfas caffoBasss Saoofs
Yo{gee opep eelbhiotpd ophonqaugeigpiceyst asessiporger



MyA'sia

08L a%s&seo@s GEOS%JJ@(? GcloS%soSgs%S&E?g cofseqqgulfooos%gggso% L
Gaﬂ?qoooé@&ﬂwéuo%e@o% Gmogofﬁeclsaegc%gﬂas ooécaoooog
cpogg %fcooclgs eclcmcr% 08930‘55,85(? e@a&‘goeﬁ Gcldlo‘508$33853%8853
GOQROYOGERO 33§r.ésa%=[§5@ocl§ Goaqpcaocldluéu 3’20%36@00%8%
39@909(7%39@%1[730% aSoﬂoﬂ@%oﬂo@ mésmrﬁq% Soéw§[§s
GBOSCB’) Gclcﬂogoocl)sﬁsooq§ c{éecmogeooo c,ncrc)ﬁolgg eéiwoooos%&i
GOqQ2 8308088308@&:{)3? moogoSq% Bcﬁogglo&ﬁlsoooaeom
ngpégips @Gmasaooéc;é@&c%ﬁ osecﬂgsemgaéqoé@&ﬂméu

IL

©  RgSeprgSioobigsbips ofge8ogocioSentgfGSadicofEan

BigeSepreonr ocSqprqfrcotifitisbafiopflts cpSofiqpr
o538 fgeBapsmms ceSqpigficatiiiosS ofqodsed8 oty
o3 BSodoofn cErelet slgeBagioensgeps (Erosion) o3 [36ed]
coff ofocSeqGEapcSoffes  cqugoedcSups  SeporeafEst
onSsso108 onSoqoSonsSfeon mgpeopoSofiqpiadhy o
SBEspiiSedodbomSi 508 scfamasapisms opSeancdaomncd
(59-0009) s30p8sc8oont sa00s0fGE dGeBaz Acensgufabodeoss
ofgooos BIEERE: (Landscaping) 5§ cqBssqomneomtagioqs Ga0bgod
9P [opbocted wiffoptar gffifeupdiibdoogh efgososopiacs
st ofgooodiafiats qpeoerpl clieBopcifiengupr [§8ad ekl
dencoph somrmBpifiioodtit cljqprogifibor} agmacpieg
coff eoguepeiciiple] Gepipdqeony eanbgpRgd
.~



MyA'sia

(20) %S@Smm&omq’s@ﬁa@ﬁ Green House Gas. (GHG)
0§03338 sn8o€fgéadleeaaon doSaggpicgasdy [g8adlaofgés
orpbeanndeqeomongt agbebedemisnana’ BeuSerodemns
Gos00dqpesa03gq[ataopbeannadaasanbessadsecsuosspigps copSucd
BE:efop8 qSfpSiscnborypiaboon 00058 SocSaBs LPG exdbag
sodfgf3sadeosedbonSionpSeaccsadomaont 0pSeanncs aqal:
ocS0gpbivsapeqPiont qolptiscunteryps 253996lopE Green House
Gas doagoocoscSopr  [§8edce§doosSi wa3d  saxnBenyps
816000890 Green house Gas ¢picgoSGoonfB ocSo§oyBacacosacyts
o€aapaSom apaBpon afgrtinded’ [38edeo§Edoophi gSlaRtsecnten
oy enenjmsopplimpusos Gpfebasongeps et coapoe
203 fifEnfeBfoSbiadorSicisocsofomoggSiapims ccoobh
Bodypszns  dodegoocdaaddy  sapdicoq§anbaotadupdi  Gooon
520988 GHG aoo8fr3plc88sqSy 82003 0050§i0yB85083gm8ames

o \ ]
EMP 088 Gclaagooouoqoén

(€ sqdpiigy:
mécaoocﬁeqsmomog%og§mc15[§[c?8[§gslcaoso@oso%ogﬁ&l
coSomsc.ﬂoa mcx%cﬁqéa%a@@&qpse@)g G‘P?fgg‘jﬁPg @Smeo wéu
gc\oao%cs:o') GCqu’JSODé GchEsSD@SG@o&C\\mgos@s c;&o%m 3:%30’]
Gomooe?,grr?cﬂos&eocﬂwéu CBS’DEE Gswéemdsg)c.ﬂasaoogdg Gcﬁpso‘]s
ﬁ@%@%&qwéu 0805380080%; 03]85;%&[38@9%8%3 33833oé088 GClE.?l[
%sgicmé‘:@éiﬁ 80°§9?3°8330émé3883 Gclsagcﬂoéu chfésgﬁfo%
08%%8%&1%3908(5 chasooog G@)E@é?cﬁmasm&l@é @Scﬂwéu

L Ol



MyA'sia

Eg%&{lmméemcﬁoqs C\ESC%%&%SO%éSQH’JSC‘? @tmgooécaoodg
E[(\ESCIDEOOé 0380803(0[)88 BLC\EE)@S Ogé%ﬂ’)% UJSSDEEES 0§5sﬁ[s[§§
GGDOSgOSOO% Orl’CDID_'SII

(o) @ooooSapSaqeadcisgpialopéacocnpodposdiy [gSedlaeges

02p560000566qE070c0RE  338padpobsaecannsaapapsen
Geoopgtdloncar  (Suspended Solid)qpegdfe G0 RieaErOCSs
qPYgocon  Geoadgls(Drilling) 196e00CHzEs (Grinding) 1| 06026205
|§Ss (Welding) | @o%@& (Cutting) | ag%mqéem&@&s (Cancreting)
000p5Relopt [g6edieo§EdoopSi Befopt orpSeamndeqsomcocgé
ogomqbasbofupe quppiiaedisncgen: sebecom. ook
P BetorgSemmmoiconmann widkenlupffiorn opannds
208dbopbi ocSo§soytaBiep 850§3pe8aeS EMP o3€ Goomaqpd
608 6e0E[685s9)50 2282005 copdazsdepd

(20) GE0eScpSeqseedcisqpisfors sppdadqpsfgadaefgés:

ooéeaooo%eqsmcoog& (Impact Hammer) oE@quau
(crane) o§r%oo&.ﬂ031 (Generatars)gsoogt.”am(Compressors) GOORSD
ocbqpai  (Pumps)  Gqop$se0dpist  algoocSuuapaps  sojdgfges
Raope sondegps [s8edeo$edopdi Gamcdapbeqeandess ot
aonSomqpsadifsded8tarnd ecdwosspin Bebean gbmEondieos
0pdzacnts Sseantsatqe(Internal Conbustion Engine) o€ [g6dl oopdi
[pezandanndons @Seo’feoem ocdwgepse> ©059sE  (Hydronlic
Transmission)coSc§sqpse  agodedionfgts  [38doopdi Gamnberbaq

xxxi



MyA'sia

cngc%scﬂos? OgCYSGOTOI)G:)I) @ﬁa%éﬁqpswé 3;;3033:03@(? eom
acm§§ maﬁ@o%so’n‘és@orgcm& oac;oooc,ﬁ[smo QSGoTGo%Ecﬂmén
oooS%Soo(j] Gamrrgcxageclaae(%%s a‘%sorﬁméiw)c,[psogg 33&50%@00:13’)
Gooed (Silencer) cﬁa‘% 3;0508%3 0?5‘%]:’3 oogao&ngofboéu 32:35% °5,Lu
GU)%@éOSg)Eméﬁﬁf 3:)8:;;0§ms oogo§sdﬂ88&o§gti 28350 EMP
0038 ooéoggsogosoquéu

(@) g&o8moSqpiagaSadiangEfgts
gSascbdemesffdgioboggSipuy Sieg
g§06qpSqps 0goSedian§taslgt oEucSaefgpobpabey clgbedeocqs
oSorabicdiE Bzl b faanaumenigoios S tabnlh
830830 (Waste Management)s& 32805qps g§oScoSaBsaes 85q055¢
8s20upsems EMP 038 copbogtraqeagogsduphn sqdsé eq2 s>qpd
meogiedeaotid  0a08wdlo3e0053084sE  adSadcdecSebeaniq

o']oéll

o:eSc?sméoogoooomooo

JE]II

()  qS[g81ecneoomnadifggelorré GHG (Green House Gas)
0“03 cgagcdf QSOGOESI

mo§salgonss copdoodaszomch cSmabeon gosmtstybsams
#od(DiselBacdadl LPG (Liquified Petroleum Gas) 6qgalodegapdse
Compressed Netural Gas (CNG) 0090610566038 g:o.‘és@lo?oSaES
qbopSi 9§0§s0056005038 BacSa8 23s80w (00q000) ddfsbdogdi
ofgfogobqoicnnicsss aomfios cfmbaciiproseS dgfepiyt oSS

xxxii



MyA'sia

G@')&Gm cloqooélma")s[g oéocﬁmﬁmooésc{psmscﬁ O8GGP(‘ISGC)O’.)
23880( oogoum@éméoog ) @Scaorfcocﬁ, oo%o&;aosa 08§ 20308

LOJ

Q9P Emoqoé@goqooén qo@&scmgmo%sgﬁi 08023903[%&?@
8oa§oom oorgo§ 01}8809%0@398330§EMP 088 oopéog&o’loéu

B aaspagyl epncosabpitspcisisiogopog IR
9 sisaey onlijfibeny wrifOundpieophociaqll ofgbian
modhocgh gobaqel. abpiofeodicpial aodfcbapiobiByepisogod
sqpig 6ot o§eSicgesqdesqciey ded (oBqo0)of
gotlospeqEpiiterp) setetppdontontiaptpran sifstim dopt
aeos egoepaptsasasasaienpye) srpqfcdop aalohiogt
85083¢ 9865(EMP) 38 cpoSayoSecsGeendsdeosSi

(o) soofpbgfabmfcinpeagaiy:

20$sa(goasondesizns  copdocieantyadids§ ot  agdbed
oGO 0eoS3s0gndsgps  (Packing Materials)  eogfoaCsonsoy$  qps
(Food Surplus) ?8 oa%,qéscqsmsc%,acf og(ﬁglmeaya o%ogc‘léqps
eopt  :@odepfadedoncenfst eomEseSer  aSEsopSsgsodas
BbdoopSinsessaged 8050gc5dewmabesgbsemged ce0otgds

J

§8028 goo BcSoqSodfdbdopSi BFSurnand co qpEsfiorS
BB (ookpREpoiS gfomormonst popifices
Ogé%ﬂ’)8@5@8G%SGB.GOG&D'D?FLS8@§ﬂggmgsq0quéll q%(DO) GP%Ei%S

P Inorganic waste GHDS@S@S 88%9](5688@3 G@@@’)S’D@5@$mé
ma%s@t%gtﬂwéll Gc‘lagLscﬂ’Jsms Membrane Biorector (MBR) 0§5[§(§

xxxiii



MyA'sia

G8copSGGEso0Hg3Eurtiadootn  gfobnPs85asdy  w8eh

(Waste Management Plan) §§ 8%"6&{ saSsaoé(Disposal)ms ogcy‘S;uoS
g EaobEE gfobsafoseibi) scpreSiodiagh s
qPe3ggoSepaRE(MARPOL-73/78)c0b0ds0005p58qpeaacits 6aootgod
qdlopbioteocSeqst elgesmodeqqpiot $60bmEs 200d9chodemosts

@08 m&m&o@&&éa%s[ﬁ% Gmggrﬁqcﬂuéu

() Gool 303 008008260[08: 88 nEdwapsadadleeasi
(g u-— Je LT AVUU u

soficBoss g8 2SopSaanbequarbcfiqpiogt ssakfGeo
ocogaSs SGunepicpl scvcompbicoEusasense B8edke
Go1s6 oSt [Sodeofdoph oodismpSaeazist 09
gadiy s2e0bqpio} orcBuseag, mophed dodgebioobyapifst = et
oo obooorfgfiqpi ocogl sodopodegly Gefggembsefod
6o SBEEE  BSaqepaSBsdoossi  oSoSioyEBEoEgs8aes
(EMP) o3& copSaa€sdlwnd

(€)  axfogasccnggpoisornsonaefgés
50§30[300888003§salpE  0EouS[gEsEBENE  apsep
cobrenaapeiogt anfoponfoonipr GomepSEbdesghy oot
copbezaass(go)oo 6pdoopSc5E8Eaan 85a3SHsboofsE aBarnaoteps
Gomnundaop andeobsalopls [6opdiagps ofgdadBEdi ogSssé
agpredes opgalgetiorn (qge) emogl ogpsond og3s8gt (o)

O%OD’) @U%SG@OQ%E@QO’&& 39&%3@{@é[§533[§§ 3’9$30(£O$80’]JE§

XXXiv



MyA'sia

G3335Q.H33??§ O%CHG}PBS'DG?@(S 08]%8 (73‘]§§G§G&30 338083’38288088
ogoSeoSegp 030100088 epoSponadigpef§ogt Ssos§EunSfgBlossSi

0)  SseooraorSoomgepiiSadEqmamag

s0§15Gosi0gt weoSmeo Sicenbefibgridon ogfidionfegeos
comsmn SiopsocSacntiBoi [edqs  ssgbsmcbsspSididoody
mofiag enkens Suidioqy Baqiens poraquegegotaps
opeolaqproon  SiffSencigesbapic}  acgofoobfraraofiiupic}
epcemsppyghthopl dimge Bifsencaiingi  eadjomtping
comtrgy B350l SiaomscifoapBqodogt  cpSoonSeped
p16dEsdoBa00oEqo58Eqo30opSs oSoSiniel 850§30sBsaeS(EMP)

crggooéoggaeclsaéag)soéﬁgoqwéu

(20) agﬁsco'rﬁ oqcﬂl_oo&eomqpsms aoqlsaocz?@éoic“o:
%418§6q soRoyges

@U%SG@OO%S C\E(SC%EQ.H’)E ooo&oéoo&\eg(ﬁgwé?§ O’)ﬁ@?(ﬁ
G3009 oéo%sdﬂgcnﬂsao? Eéaﬁc,noscgﬁscoﬁ 5 a%ag%&ﬁw e elop)
c0§8daopSi 883§s0a008g050005muBnesGE vdSofiyt soyepe
cqet=tdos oqegoifep agfediepeppiogs eqpfeameapobg
canSgbams 28GEE6doopS aqffegaSfep oStaapSioopd 833§
méeaoocrgoé(oo)@m(g)eﬁso[gEog&?lw@cg Gswéﬁéaﬁgps 033:50'|m
Gcﬁt cmecporg Oﬁcama%Ed]:néu

(@) 6800%‘:0380000 6QooP e Jet Skis gprdl 0GB orsOgPs

XXXV



MyA'sia

008306600 GaUIPFE Jet Skis ©6OPMPPYPIGEIPE pst
Gqesoogdaps  6o0adsq0d8e8EdbopSi cqobst Jet Skis codgqpea
[glgEBsea85seqsc0icss  =8m0pst  wsoHowfgdeqps  8oo§deqs
wBndprigdicdoipomyfoliftfih caobareofibyqpia} sqpbeigh
doophn (EMP)ogE  maeqgad  [BoollgEact  omagSeqsst  onsfas
Ga0oEgadeas 28z0pyps copdagtiogosdiupdi

20§08 g056dlod 1008 or€fgejos

JBr mo$scgeass 85c3§sd cpdeamnndeqpomogt cpdessopdooseambgadepd
omeogpst  oobossoytadtep a00Seapadagps  [gdedan§eaopts so3dqeas
copds oohossoyEaBtep Gontmpberoamnge8seed (Environmental Monitaring Plan)
(EMP)e: 036000y Gebooodeqeagq  sentlojpbodseodgtugps  [gopbogrsden
aofigy 800§y BEqfEeb copfadeog e ol
aofagpBfioBifiafercyeh scqBogaivpndd sidfbeamsasfffops et
20pd 03 (Micro-Biological based Technology for Waste water Treatment System)
5§ SBacpobean fieq qamntacSfioSbinngS ogbepich mopifaspRSduogS
oorpERpSghinted opEBRE qofticcnterigyst sosappigad coqpoes
Josgh ooSasoncisqponoogh cybeficopocioon omeoqprcg  ocofuen
p  foobqohiepe  BelopSiffqfiecged  oobofioneontptacyeny
w8neS(EMPsinq  3eboon  socmmqpdemcogn  oEcoeSeqpsd  30m06ad

soc]ésaeags §8 33&3@5@0’[3{ 3:00%0%3:’.)8 33393:?08@[0309@0{[0% ﬂ&éo%s@%
c‘écj@o%g"o'm 056m3603§@é@83gﬂva @checgcﬁ C\?L)zo&ﬂ:x)éll

XXXVi



MyA'sia

Jp odbopsoqeentiriplencanyessepsq mpeanadequmnrogt cpbcsiqps
copSooeamtgrdaopdomunt esndSddlnd Sobsreanmtgadqdepd-
()  6qa8s0§otq§secnod Membrane Bio reactor (MBR) orso?e (Micro
Biological Treatment Technology) s Gclagl_soo§,osooggﬂos zaasLsglEEsu
(o) o0omosqaeqtieig  waseeqpeges  Giaqgetifengatadnd
036 (Rain Water Harvesting System) 0%39:1%8@@8%
(0)  ofglgfgEsacumntosaon pugpfescyts cqcB§eaS6:§a§ 2oomogadut
5§ B SfroBScS g
(00) - aaoocbogBequeyScfimncges ouqprieons sobfFupremn [ffeorS
i G
(c)  opSeenddegEomaont slgalogpoicheny cfgdedeoqs ssomssats
P* fgepofsen
(0)  $boblgboel §60chgbee aroopmepdmaeags Glqesmdeqst aqedeq
pdmegn 9208 appdy waERa; BBy 0xcBudcd dodg
§46 9§ obraoBemoigpiesSGen
) gPftieantor §§ aofisly cBeepoiyfed sSoBigfeosties
Goga edesospapifgieabfgta

i
(@) 08503533% 08L08m59?_§ Gclmoéc,uoa (Vessels/Boats) c,lpscsﬁ aéﬁogmﬁ

ogogsobcpogg MAROL  73/78 C\ESO(%SC\ES?é%]PSS’DCngS o%dg&ro
& °EBESII

3

0

(q]) ?60@ @P)EODDOBOSGG].SGDO&()S CB%%OSE)S% GDGESDG??§ 3)6(:186013’3%%
CE)O% @[mEBEmEooos?eo%ms OSGGDSEESII

3

(E) 8scons m[ﬁlcacls mgmeé/géqltﬁguosms mo§o$c;aos@85u

o
L



MyA'sia

((;l) o%oogsqpszzoa oo%o%scq‘l&?% @0§ﬁ8w§mé@fjﬁ °8LEGP 0pGLE
Gogaﬁouaﬁiguasma c%g%caoosacﬁcos@&u

o 988coBi3§85dSontfensdoogdi

xxxviii



MyA'sia
Executive summary

Amata International Co., Ltd is planning to establish an island resort with dive centre in the
Phoni and Balar Islands near Kawthaung Township in Tanintharyi region in Southern Myanmar.
The two uninhabited islands chosen for the project are located around 15 nautical miles west
off the mainland from Aung Bar village. The islands have a total area of around 750 Acre
(Phoni and Balar Island has around 530- and 220-Acre area respectively) of which the resort
will cover an area of 10 Acres each in both the islands. The estimated cost for the project is
around 6,900 Million Myanmar Kyats. The Islands of Phoni and Balar are separated by a
distance of around a kilo metre and the resort facilities on each of the islands will be facing
each other.

The project owner, Amata International Co Ltd has engaged the consultants, MyAsia
Consulting Co., Ltd to perform the Environmental and Social Impact Assessment (EIA/SIA)
study and formulate the Environmental Management Plan (EMP) for the island resort
construction and operation. This EIA/SIA report is as per the approved scoping report and the
Terms of Reference (ToR) version 03 dated 20/06/2018 made for the assessment. The EIA/SIA
study and the report are completed as per the chapter V of the Environmental Impact
Assessment Procedure.

As far as the government of Myanmar is concerned, Tourism development is prioritized in the
Government’s ‘Framework for Economic and Social Reforms (FESR) as “potentially one of
Myanmar’'s most important sectors, with tremendous potential to contribute to greater
business opportunities and balancing social and economic development if properly managed
and developed”. Due to many initiatives from the government, the tourism sector among the
economic sectors in Myanmar has more widely adopted and published government policies
relating to responsible business and sustainability.

The pristine islands near the Mergui archipelago have been getting keen interest from
investors for setting up eco-tourism and Tropical Island based resorts. There are two existing
island resorts near the Mergui Archipelago with a total of 227 rooms. As per Myanmar
Directorate of Investment and Company Administration (DICA), apart from the project under
study, there are permits granted to 8 other island resorts of which 4 are foreign investment.
However, none of these projects are fully operational yet.

The project location is close to other popular tropical tourist havens such as Phuket in Thailand
and the project was conceptualised to tap the luxury tourism market in the Mergui Archipelago
region. The number of guest arrivals in the area has increased substantially from a modest
total of 1158 arrivals in the whole year 2012, to a whopping 146,736 in the six months period
of January to June 2016 after the opening of the Kawthaung-Ranong border (Myanmar-
Thailand Border) in 2013. Moreover, when the average money spent per day by a tourist in
Myanmar is USD 171, the average daily spent per guest in the project area for scheduled
itineraries was USD 478 whereas it was USD564 for chartered trips.

The total number of foreigners that visited Kawthaung for the year 2016-17 was around
300,000 where as in 2015-16 it was around 270,000 and in 2014-15 it was around 225,000.
There were around 4,000 visitors in 2016-17 that came to the Mergui archipelago through
around 400 chartered trips whereas in the previous three years it was only around 1,500
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visitors from around 200 chartered trips. The number of visitors to the project area is expected
to rise in the coming years due to many island resorts being set up in the region. The number

of arrivals through cruises and border gates are on the rise.

Project Description

The total area that are developed in each of the islands for the villas and cottages are within
10 acres. There will be 20 villas in Balar island and 30 cottages in Phoni island and there will
be permanent jetties made on each of the islands. The jetty will be 153.17-metre-long in Balar
and 150-metre-long in Phoni island. There will be arrival hall and lobby on each of the islands.
The total floor area of the cottages are 703.41 square feet each in Balar and 1,597.16 square
feet each in Phoni. There is a common swimming pool planned in Balar island and the cottages
in the Phoni Island will have 161.46 square feet individual pools. The resorts will be open for
a maximum of 8 months in a year with the 4 months of monsoon being the offseason period.

The villas and cottages shall be made by modular components that will only need assembly
at site avoiding large scale construction and concreting. The resort will be constructed by
removal of small plants and vegetation alone and there will not be cutting of large trees and
clearing the forest. The project owner is making the resort with a theme of cottages amidst
forest in an island and hence the removal of forest cover is negligible. The staff
accommodation is planned in the Phoni island. The power requirement for the resort will be
met by diesel generators on each of the islands. The resort will provide jobs to local people
during operational phase and during the construction phase.

There will be 2 passenger speed boats, 3 sightseeing boats, 3 diving boats, 3 cabin boats and
3 jet skis at the resort for entertainment of the guests and sight-seeing and diving. The project
proposes to use 3 sets of modular floating pontoons that can be easily constructed and re-
configured to be customised as per the requirements. There will be 3 oxygen filling plants and
two Diesel generators of capacity 100kVA for power. There will be wastewater treatment plant
using the Membrane Bioreactor (MBR) technology and composting system for the solid waste.

The project will operate by the high standards used by the island-based ecotourism sector
globally and will aim environmentally friendly, sustainable ways of functioning. The project
plans to operate as per the guidance from global standards for energy efficiency, food safety
(ISO 22000), Occupational Health & Safety (OHSAS), and Environment (ISO 14001). The
design of the project will incorporate these requirements to make it function in a sustainable
manner.

Resource consumption estimates for the project

The project resort will have a permanent jetty for docking in the Phoni Island, a total of 50
guest rooms of which 30 are in Phoni and 20 are in Balar, a Dive centre, staff accommodations,
and office buildings. The resort will be open to guests and be operational during 8 months in
a year and plan to use small air crafts that can land on water. The resort will provide jobs to
around 60 people during operational phase and 40 during the construction phase.

The resort will set up water treatment plant to recycle the waste water and will employ
rainwater harvesting systems to conserve the water. The resort is expected to consume
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16,400 Gallons of water every day at its full capacity which is in line with the consumption
pattern of water in other tropical island resorts across the globe.

The estimated power load for the project is around 140kVA. The source of power for the resort
will be drawn from Diesel Generators of capacity 100kVA each on the islands considering
future development. Additional to the generators, the boats and jet skis used in the resort by
guests also will consume fossil fuels for their operation. The estimated maximum consumption
of fossil fuels in the project is 88,700 Gallons per year. The resort is planning to have solar
power to reduce the fuel consumption.

The resource consumption details are validated by the EIA consultant with the review of the
fuel efficiencies of the equipment in the project and found to be reasonable and is not under

reported.

The project selection and alternatives

The project owner considered various alternatives and scenarios with respect to the feasibility
on technological, economic, environmental, safety parameters. The main alternatives
considered were as below.

1. Number of cottages-

Tin the concept stage of the project, the project owner had initially planned to develop 50 villas
each on both the islands of Balar and Phoni. But, the extent of environmental impacts related
to the resource usage prompted them to change the decision to have fewer rooms for the
project. Finally, they decided to have only 20 villas on the Balar Island and have only 30
cottages on the Phoni Island.

2. Location of the cottages and the Jetties-

The selection of the location for the villas and the permanent jetties were based on the extent
of deforestation and vegetation removal they will have to do for the construction of the
cottages. The current locations for the permanent jetties were selected to avoid the dredging
activities for maintaining the depth. The current location does not require any dredging activity
and also do not destroy the corals. The extent of deforestation and the feasibility of making
jetty to dock on the island was reviewed by the project owner and made the decision to choose
the sides that face each other.

3. Permanent Jetties for safety of guests-

The initial plan was to use floating pontoons for the docking on the islands instead of a
permanent structure. But considering the safety of guests who may not be experienced to use
the floating pontoons safely, the project owner finally decided to have the permanent jetties
made on each of the islands facing each other.
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4. Change in construction methodology-

The project owner had planned to have the resort constructed with the traditional methods.
However, while the reviews were being made, it was seen that the traditional methods will
result in lot of dust generation and soil erosion which will result in contamination of the nearby
marine waters. This will seriously affect the corals and other marine biota. The island resort
has to maintain the pristine waters and corals to attract wealthy tourists and diving enthusiasts
and hence the project owner decided to construct the cottages with modular components that
will need only the assembly at site. This change in methodology of construction will
significantly reduce the noise, air pollution, soil erosion and the resulting water contamination.

5. Water recycling for zero discharge and composting-

The project uses a lot of water during its operational period and may put pressure on the water
resources for the nearby villagers. The initial plan of the project owner was to treat the water
to acceptable limits set by the authorities and dispose. But they have decided to have zero
discharge form the project operations by employing the micro biological treatment
technologies such as Membrane Bio Reactor (MBR) for the waste water treatment in the
resort. This will reduce the waste water generation as well as the amount of groundwater
drawn by the project.

The organic matter in the solid waste will be composted; and a vegetable garden to be
maintained in to use the nutrient manure made. This garden can source the fresh vegetables
for the salad in the resort reducing food procurement. The metal and plastic can be collected
and disposed bi-weekly or monthly to recyclers.

Public Consultation about the project

The project islands are around 12 nautical miles south of Lampi Park. The nearby villages that
are in the project affected area are Nyaung Wee in Nyaung Wee Island, Majhun Galet inside
the Lampi Park and Aung Bar in the mainland. All the three villages are part of Sun Nge Par
Line village tract. The project affected area of these neighbouring villages also has salone
people, a sea gypsy community that is a minority group and is considered as vulnerable. The
development of the island resorts in the area will affect these people.

The project proponent, since the beginning of the project, right from the concept stage, has
kept the government, local authorities and the surrounding neighbourhood about the progress
of the project in time. They have taken initiatives to have the news about the project being
published in newspapers, social media platforms and websites.

The EIA consultants engaged for the project, MyAsia Consulting Co Ltd have been visiting the
Mergui Archipelago islands since January 2017 for the assessment of environmental and
social impacts of island resort projects. They have made numerous field surveys of the project
islands, and the nearby villages. The affected areas are the villages in the Su Nge Par Line
Village tract that encompasses the project islands (Phoni and Balar Islands) and the Lampi
Marine National Park.
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There have been open forum public hearings conducted in February 2017, May 2017, October
2017 in Kawthaung that include participants form the elected people representatives, political
party members, the affected villagers, salon representatives, NGOs operating in the area and
the government departments relating to hotel & tourism, marine transport, fisheries, forests,
agriculture. Additional to these, there have been numerous sessions held with the villagers of
Nyaung wee, Majhun Galet and Aung bar relating to the island resort development and the
effect of this on their life.

The major concerns raised by the villagers are about the lack of their access to the project
islands once the resorts start operating. The villagers take freshwater from the islands and
also use them as a place to rest while they go around fishing in the waters. They are also
worried that the security men in the resorts will drive them away from the nearby waters for
the privacy of the tourists.

Another worry is the pollution due to the increased human activity in the islands from the waste
generation in terms of effluent and solid waste that will endanger the corals, fishes and other
aquatic biota affecting the livelihood of the fishermen communities. The resort functioning will
also draw lot of groundwater for its use affecting the freshwater availability for the villagers
around.

The project owner has agreed in the public meeting in presence of the elected representatives
that they will be developing the project only in the small area that is within 10 acres in each of
the islands and will leave rest of the islands as it is. They have also agreed that they will not
drive away any of the villagers, or fishermen and also will not restrict them to take the
freshwater from the islands. The project owner will provide employment to the villagers as far
as practically possible during construction as well as during operational phase. The villagers
are already undergoing vocational trainings to equip themselves to be ready to be employable
in the hospitality sector.

The project will recycle wastewater to avoid the effluent discharges and to reduce the
groundwater drawing. Project will use composting to avoid disposal of solid waste in the sea

endangering marine life.

Positive Impacts of the Project

The island resort project has many positive impacts such as

¢ Improvement of the livelihoods of the local population in terms of direct employment in
the resort for around 60 local people.

o Development of the tourism sector as a whole due to development of tourism value
chain, creating indirect jobs to the people in the region such as transportation,
restaurants, eateries, food supplies, equipment sale and lease, retail business and
souvenir shops

The construction phase of the project is expected to employ around 40 villagers directly. Once

operational, the project will provide more work/jobs to the local people, directly and indirectly
all the while not disrupting the livelihood of people and communities.
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The Negative Impacts of the Project and the mitigating measures

The negative impacts of the project can be classified as the impacts during the construction
phase and the operational phase.

Neqgative impacts during the Construction phase and their mitigating measures

1. Deforestation for land clearance-

The island resort construction will result in deforestation of around 10 acres area on each of
the two islands out of a total of 750 acre (Phoni and Balar Island has an area of around 530
and 220 Acre respectively) to make it suitable for making buildings and roads. This vegetation
removal will result in reduction in habitat cover for the birds and animals in the island. The
project owner has chosen the areas where it is necessary to remove only the shrubs and small
plants. They are maintaining all the big trees as it provides the image of a nature resort in
pristine islands.

2. Change in Topography and effect on drainage-

When the development of resort happens, the project owner will change the topography of the
land to make it suitable for constructing the cottages and other buildings. This will change the
existing pattern of surface drainage, mainly, due to the creation of impermeable surfaces
(roofs, pavements, etc.) and the corresponding reduction in the amount percolation in the soil
and capacity of the site to absorb rainfall. The construction activities are planned with a spread-
out design of the cottages with lot of open spaces with natural soil and grass to enable the
drainage of water and percolation to the soil.

3. Soil Erosion of the cleared areas-

The construction activities require the removal of vegetation and excavation works that can
leave the soil exposed and vulnerable to erosion by water run offs and wind to pollute the
nearby marine waters endangering the coral life. This potential situation should exist only for
the duration of the construction works (approximately 15 to 18 months) before landscaping
and drainage works reduce the susceptibility to soil erosion. The time period between
excavation and landscaping when the erosion vulnerability exists shall be managed by making
barriers in between and the edges that will stop soil to be eroded out of the island and to get
deposited on the coral reefs. The project owner is making the construction with the modular
components that will be assembled at the site.

4. Climate Change from Greenhouse Gas (GHG) Emission-

The construction phase uses diesel generator as its source of power; the construction
equipment used at the site also runs on fossil fuels such as Gasoline, Diesel, or LPG. The
combustion of these fossil fuels causes release of Greenhouse Gases to the atmosphere
causing climate change effect. The mitigation measures are by conserving the fossil fuel
usage. The fuel consuming equipment used shall be regularly inspected and maintained for
efficient operations. The equipment shall be fitted with appropriate filters and mufflers to
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reduce the GHG emissions. The Environmental Management Plan (EMP) developed as per
the study include Fossil fuel consumption monitoring and Management.

5. Depletion of Water resources-

The construction activities cause enormous water consumption due to concreting, cleaning,
and personal use by the workforce. The used water also become wastewater that can pollute
the sea endangering the marine ecosystem. The water use put pressure on the groundwater
resources available for the nearby villagers. The water usage shall be monitored to reduce the
consumption. The project owner has decided to use cottages made by assembly of modular
components so as to have minimum use of concreting. The Environmental Management Plan
(EMP) developed as per the study include Water consumption Monitoring and Management.

6. Air pollution from construction-

The major pollutant in the construction phase is suspended solids being air-borne due to
various construction activities such as drilling, grinding, welding, cutting, concreting etc. The
project owner has decided to use cottages made by assembly of modular components so as
to have minimum use of polluting activities such as concreting, aggregate production, and the
use of paints, solvents, oil and lubricants. The Environmental Management Plan (EMP)
developed as per the study include Air Quality Monitoring and Management.

7. Noise from construction-

The construction phase will make use of a variety of equipment such as Impact hammers,
cranes, generators, compressors, pumps and earth movers that will generate noise whilst
operations. The most widespread source of noise from typical construction equipment is
generally due to internal combustion engines that provide the energy for operation. Other
sources of noise associated with the equipment include the mechanical and hydraulic
transmission actuation systems that can sometimes produce high sound levels. Construction
related noises are usually of a temporary duration and relatively intermittent. All equipment
used in construction will be fitted with mufflers to reduce the noise levels. The Environmental
Management Plan (EMP) developed as per the study include Noise level monitoring and
Management.

8. Generation of waste-

The construction phase will result in solid waste and effluent being generated which needs to
be disposed appropriately to avoid the pollution of the marine water and contamination of
island soil. The Environmental Management Plan (EMP) developed as per the study include
Waste generation and disposal Management. The marine and groundwater quality will be
tested periodically by a third-party laboratory.
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Negative Impacts during the Operational phase

1. Climate Change from the Greenhouse Gases (GHG) Emissions-

The resort operations will make use of Diesel, Liquefied Petroleum Gas (LPG) and
Compressed Natural Gas (CNG) to as a source of power and energy. This includes the fuel
for the boats, skis and other equipment. The estimated diesel consumption per year is 88,700
Gallons. This estimation is validated with the specifications of the equipment and found to be
reasonable and not under reported. All equipment will be regularly maintained to operate
efficiently. The Environmental Management Plan (EMP) developed as per the study include
Fossil fuel consumption monitoring and Management.

2. Water usage-

The operation of the hotel needs lot of water for the comfort of the guests, operation of the
restaurant, cleaning, laundry and other personal uses by the staff and the maximum estimated
consumption is 16,400 gallons per day. This estimation is validated and found to be reasonable
and not under reported. The waste water treatment system and the rainwater harvesting will
reduce the water usage considerably. The Environmental Management Plan (EMP) developed
as per the study include Water consumption monitoring and Management.

3. Wastewater and Solid Waste generation-

The resort operations will result in waste such as packaging materials, food surplus and
cleaning effluent that need to be disposed appropriately. The maximum expected solid waste
generation is 500 kg per day at the peak of operation. Less than 10% of this waste is recyclable
and around 80% will be organic matter such as food waste and garden trash that can be
composted. The inorganic waste that is around 10% can be incinerated and the ash can be
mixed with the compost. The effluent will be recycled in the membrane bioreactor for zero
discharge and hence the effluent let off to the marine waters is not a problem. The
Environmental Management Plan (EMP) developed as per the study include Waste
generation, and disposal Management. The disposal of waste will be as per the MARPOL
73/78 regulations. The marine and groundwater quality will be tested periodically by a third-
party laboratory.

4. Air, noise and vibration emissions-

The machines and equipment used in the resort and the transportation will result in generation
of air pollutants, noise and vibrations. The air and noise emission management plan are to be
formulated; the air quality and the noise levels will be periodically tested by a third-party
laboratory. The Environmental Management Plan (EMP) developed as per the study include
air quality and noise level monitoring and management.

5. Fire break-out accidents-

There is minimal chance of fire break accidents that can spread to the rest of the forest in the
island. There is a fire management plan to be established and proper training will be given to
the employees, fire-fighting equipment will be well maintained, and management of visitors is
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part of the plan. The Environmental Management Plan (EMP) developed as per the study
include Firefighting and emergency preparedness plan.

6. Reduction in access to the water source in the island to the villagers-

Once the resort is operational, the villagers in the nearby islands may have their access to the
water source in the Island reduced. The project owner has promised the villagers in presence
of the elected representatives that they will not restrict free access to the water source in the
island. The stream of fresh water is outside the 10 acres where the resort construction is
planned and hence the access to the water source will continue to be available to the villagers.

7. The potential accidents from Boats and skis-

The unlikely events such as accidents that may happen to the boats or the jet skis may result
in loss of life of human beings and the aquatic biota. The maintenance program and the
accident management of the boats and skis will be to ensure avoidance of such accidents.
The maintenance plan to be formulated. The Environmental Management Plan (EMP)
developed as per the study include emergency preparedness and response plan for the boats
and vessels.
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Assessment Conclusion

The Island resort project in the islands of Balar and Phoni during its construction and
operational phase will have environmental impacts that can be managed effectively by regular
monitoring through the environmental monitoring plans (EMP) developed. The 9 EMPs are
detailed in the section 7 of this report.

Section | Environmental Management Plan

7.41 Deforestation and Soil Erosion Management Plan
7.4.2 Fossil fuel Consumption Management Plan

7.4.3 Water Consumption and Conservation Plan

7.4.4 Air Emission, Noise and Vibration Management plan
7.4.5 Waste Management Plan- Effluent and Solid Waste
7.4.6 Occupational Health and Safety management Plan
7.4.7 Firefighting and Emergency preparedness Plan
7.4.8 Boat and Ski Accident Prevention Management Plan
7.4.9 Food Safety and Hygiene Management Plan

The concerns of the affected parties have been suitably addressed making changes to the
project design by incorporating wastewater recycling, solid waste composting, and the
environmental management plans were formulated after adequate public consultations and
stakeholder’s engagement. The project owner has agreed to the affected parties that they will
not restrict access to the islands, surrounding waters or the freshwater source in Phoni Island.

The EIA Consultants confirm that the project owner has effectively disclosed all the potential
negative impacts of the projects to the affected parties including the Moken Sea Gypsies in
the language that they are conversant with and comprehend without ambiguities. The project
owner has not under reported any negative impacts of the project to mislead the affected
parties and elected representatives to take a decision in favour of the project proponent.

The EMPs developed as part of the EIA/SIA study require the resort to periodically test the air
quality, marine and freshwater quality, and noise levels, through a recognized third-party
laboratory during the construction as well as the operational phase. The purpose is to ensure
compliance to the environmental requirements specified in the Myanmar National Emission
Quality Guidelines dated 29 December 2015.
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The recommended actions for the project are

¢ Use of Micro Biological based technology, preferably Membrane Bio reactor (MBR) for
waste water recycling plant to conserve water and reduce the effluent let off

¢ Composting at site for solid waste management with a vegetable garden to source the
input for salad

¢ Use of natural grass and soil for water seepage in the landscaped gardens

¢ Replanting the bigger trees that are removed for construction in the gardens.

e Barriers to be made at the end of the sites to avoid soil erosion during the construction
phase from wind and water run off

o Half yearly testing of the air quality, ground and surface water quality, marine water
turbidity, and noise levels by a recognized third-party testing laboratory

e Periodic audits to monitor the efficient use of fossil fuels, water, waste management,
safety of the equipment and machinery, food safety, and emergency preparedness

e Ensure compliance to MARPOL 73/78 regulations for all the vessels/boats

e Regular training for the staff on environmental and sustainability parameters

It is also recommended that the project owner initiate formation of an association of island
resort owners in the Mergui Archipelago and coordinate a community based green tourism
initiative to conserve water, conserve the biodiversity, reduce wastage and help the local
population.
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1.0 Introduction

The purpose of this report is to present the Environmental and Social Impact Assessment
(EIA/SIA) study and to establish the Environmental Management Plan (EMP) for the proposed
island resort project and dive centre in Phoni (Bo Yar Nyunt Kyun) and Balar Islands to be
established near Kawthaung Township in Tanintharyi region in Southern Myanmar by Amata
International Co Ltd. The project estimated cost is 6,900 Million Myanmar Kyats (MMK) of
which 5,326 Million is for the land and buildings and 1,574 Million is for the equipment and
machinery cost.

1.1 Presentation of the Project and its justification

The objective of the proposed island resort project is to tap the luxury tourism market in the
Mergui Archipelago region in Sothern Myanmar. The project area is close enough to Phuket
and other tropical island destinations in Thailand such as Phang Na, Langkavi, Krabi etc to be
visited as an extended tour. The plans of making Kawthaung airport an international airport to
handle flights from Thailand and/or Malaysia, can provide a tremendous boom in tourism
sector of the region. The islands in the region have pristine beaches and clear shallow waters
suitable to make it a prime tropical island destination attracting international tourists. The sea
nomads or sea gypsies in the region are also an important attraction.

After the opening of the Kawthaung-Ranong border (Myanmar-Thailand Border), the number
of guest arrivals has increased substantially. From a total of 1158 arrival in the whole year
2012, the guest arrivals have increased to 146,736 in the six months period of January to June
2016. The revenue per guest per day is also substantially higher. In 2015, the average daily
tourist spent per guest for scheduled itineraries was 478 United States Dollar (USD 478)
whereas it was USD564 for chartered trips. The average money spent per day by a tourist in
Myanmar is only USD171.

The number of tourist arrivals have been increasing for the last two years after the sharp dip
in 2016 to 2.91 Million arrivals from 4.68 Million in 2015. The arrivals in 2017 was 3.44 Million
and it increased to 3.55 Million in 2018. The first three months of 2019 had 1.136 Million
arrivals showing a 22.4% increase from the arrivals of same period in 2018. The border gate
crossings have increased to a whopping 144%. The number of cruises moving from Thailand
is also on the increase with more tourists visiting the Mergui Archipelago.

The proposed resort aims to target the wealthy international travellers and diving enthusiasts
by offering luxury hospitality amidst natural forests and pristine beaches with many exotic dive
sites within a short distance. The dive sites in the Mergui archipelago has high visibility with
presence of wide variety of aquatic biodiversity. The Mergui archipelago is approachable by
boats from the towns of Kawthaung or Myeik both having domestic airports and seaports. The
town of Kawthaung is on the border with Thailand where travellers can cross from Ranong in
Thailand by a 40-minute boat ride.
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Figure 1-1 Project Area and nearby tourist spots
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1.2 Related Projects and Developments

There are many island resorts coming up in the Southern Myanmar region. There are two
existing island resorts near the Mergui Archipelago with a total of 227 rooms. They are Grand
Andaman Resort! in Tha Htay Kyun Island and Myanmar Andaman Resort2 on McLeod Island.
As per Myanmar Directorate of Investment and Company Administration (DICA)3, apart from
the project under study, there are permits granted to 8 other island resorts of which 4 are
foreign investment. However, none of them have started the operation yet.

Developer P(IZ:::e Islands Investment
Amata International Co Ltd 200 Phoni, Balar Myanmar
Benchmade Asia (Myanmar) Limited 100 Wa Ale Kyun Foreign
Cocoon Hotel Co Ltd 17 No 115 Island Myanmar
Domel Island Development 50 Domel Island Foreign
K Future Co Ltd 700 Bo Nat Kyaw Island Myanmar
KMOT Co Ltd 158 Hlaing Gu Island Foreign
Moken International Co Ltd 510 Kyun Phi La, Boywae, Shark Foreign
TZK Co Ltd 31 Nyaung Oo Phee Myanmar
United Hotels & Resorts Co Ltd 20 Nga Khin Nyo Gyi Myanmar
Table 1-1 The list of upcoming island resorts near the Mergui Archipelago

The recently held tourism fare in Kawthaung from 23rd to 25th of March 2018 had promotional
stalls from all the upcoming island resort projects, tour operators, diving equipment sellers and
agents giving an idea of the future development that is coming in the Archipelago region. The
program was well attended and there were many foreign based tourism investors showing
keen interest in the tourism sector of the Mergui Archipelago.

1 http://grandandaman.travel/
2 http://www.myanmarandamanresort.com/
3 http://www.dica.gov.mm/
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1.3 Presentation of the Project Proponent and the EIA Consultant

Project proponent- Amata International Co Ltd

Amata International Co Ltd is part of the leading resort and hospitality service provider4
operating in Myanmar named Amata Holding Public Co., Ltd. The organization started with
The Amata Resort and Spa, Ngapali Beach, in 2003 as their first hospitality venture, and today
the group operates many hotels and resorts across the boutique, premium, mid-market, and
value segments. They have resorts located at Ngapali beachs, Inle Lakes, Thipaw (Hsipaw)?
and Bagans. They also operate a hot air balloon adventure tour service?®.

Amata Holding Public Co.. Ltd.

Hotel Management Ballooning Operations
United International Group Co., Ltd. (100%) Myanmar Ballooning Co.. Ltd. (51%)
Amata Ngapali
Avinka Kalew
it Bt
T Awinka Mawlamyaing
My Bagan Residence Awinka Pyin Qo0 Lwin

Amata Island Resort (Opening in Nov.2019)

Figure 1-2 Amata Holding Public Co Ltd-Organizational Map

The traveller and user reviews!0 available on the website of international travel and hospitality
reviewer “Trip Advisor” has rated the Ngapali resort with an average score of 4 out of 5 from
its 400 reviews. 47% of these reviews have rated them as “Excellent” and another 35% have
rated “Very Good”. Another popular international travel website “Booking.com” has rated them
8.5 out of 101! from a review of 166 travellers.

The organisation’s vision is to be one of the largest and highest performing entity related to
sustainable tourism. As an organisational environmental policy!?, the sustainability and
responsible behaviour is a priority for Amata group. They aim to drive sustainability efforts and
build resilience into their properties by innovative ways to make optimum use of the limited

4 http://www.amatahotelgroup.com/

5 http://www.amataresort.com/

6 http://www.amatainleresort.com/

7 http://hsipawresort.com/

8 http://www.amatabtghouse.com/

9 http://www.orientalballooning.com/

10 https://www.tripadvisor.in/Hotel Review-g612368-d637176-Reviews-Amata_Resort_and Spa-Ngapali_Rakhine State.html
11 https://www.booking.com/hotel/mm/amata-resort-amp-spa-ngapali-beach.html

12 http://www.amatahotelgroup.com/environmental _policy.html
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resources and impact the local communities positively. They design their operations to reduce
the carbon emissions, water usage, energy use, waste generation, food wastage and maintain
the air quality.

The International Finance Corporation (IFC), a member of the World Bank Group, has
provided financial assistance to Amata to expand their chain of hotels in Myanmar. As per the
IFC Environmental and social review summary (ESRS)13, the investment will have impacts
which must be managed in a manner consistent with the IFC Performance Standards for

* Assessment and Management of Environmental and Social Risks and Impacts

» Labour and Working Conditions

» Resource Efficiency and Pollution Prevention

*  Community Health, Safety and Security

+ Biodiversity Conservation and Sustainable Management of Living Natural Resources
* Cultural Heritage

As an organisational environmental policy!4, the sustainability and responsible behaviour is a
priority for Amata group. The organisations vision is to be one of the largest and highest
performing entity related to sustainable tourism. They aim to drive sustainability efforts and
build resilience into their properties by innovative ways to make optimum use of the limited
resources and impact the local communities positively. They design their operations to reduce
the carbon emissions, water usage, energy use, waste generation, food wastage and maintain
the air quality.

Contact Details of the Project Owner- Amata International Co Ltd

Item Description
Name U Win Aung, Managing Director
Education BBA (International Marketing), City University of New York, 1993

Other Positions

1. Executive Member- Myanmar Tourism Federation
2. Executive Member- Myanmar Hotelier Association

DICA Registration

3797/2012-2013 (12/12/2012)15

Address No. 10, Inya Yeiktha Road, Mayangone Township, Yangon, Myanmar
Telephone +95 1657690, 657050, 657689, +95 98515120, 73242536
E-mail amatahotelgroup@gmail.com

Table 1-2 The Project proponent details

13 http://www.amatahotelgroup.com/download/ESRS ESAP_Amata%20Hotels%20Myanmar.pdf

14 http://www.amatahotelgroup.com/environmental policy.html

15 http://www.dica.gov.mm/en/company/amata-international-company-limited
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EIA Consultant- MyAsia Consulting Co Ltd

MyA'sia

MyAsia Consulting Co Ltd*¢is based in Myanmar specialising in advisory services related to
Environment, Sustainability, Health & Safety and Climate change. The biodatas and
qualifications of the EIA study team is provided in the Appendix A of the report. The team has
vast experience in assessment of environmental and climate change mitigation projects
across South Asian countries. The EIA/SIA study and reporting are as per the chapter V of the
EIA Procedure that cover the paragraphs 44 to 70.

EIA Consultant Team for the EIA/SIA Study- MyAsia Consulting Co Ltd

Expertise and

Name & Contact . . Education & qualifications Experience
role in project
MBA- Operations GHG emission reduction
Mr Syju Alias . B-Tech- Production | projects
+95 9778165216 Erl;:n i Cllrrlmgtg Engineering validation/verification
+91 9820723553 1400? ’ ISO Lead Auditor-ISO 14001 ISO system audits-
syju28380@gmail. ’ Lead Auditor-1ISO 45001 Manufacturing, EPC Project
45001, . .
com Lead Verifier- Green House | Management, mechanical
Gases Inventory machinery
I?Alap:;m:;nerinergy Audit & GHG emission reduction
Mr Imran Ustad EIA & Climate MBA-gHuman FESOUrCes projects
+919819002777 Change, . i validation/verification
syedimr@gmail.co | Environmental MSc- Environmental Science ISO system audits-
y gmatl. Lead Auditor-ISO 14001 Y
m Management e Petrochemicals,
Lead Verifier- Green House .
manufacturing
Gases Inventory
Local t tty & Port M t
Dr Mon Myat OC? eustoms, Bachelor of Veterinary J? y & Port Managemen
Environmental . Fish Factory Management
+95 9444065365 . . Science
Law, Biodiversity, . . Wastewater treatment
+95 9798155771 . Diploma- Business law .
livestock, water . ) Business Management
monmyat8966@g Diploma- English
. treatment and | _ . i _ Myanmar Armed forces
mail.com . Fisheries & Livestock handling
quality
Mr VP Kuriakose
+91 9895956705 Construction Dioloma- Civil endineerin Public Works Dept of India-
Sherin.kuriakose expert P g g Construction Management

@gmail.com

16 www.myasiaconsulting.com
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Mr Lyju Elias
+91 8547958932

Meteorology,

Diploma-Meteorology

BSc- Mathematics

Numerical weather prediction
Course- Indian air Force

Indian Navy- Meteorology
Instructor, Meteorological
procurement manager,

Weather & oceanography in

. . Synergie software for | charge

Ig/::ellas1@gmall.c Hydrology expert Meteorology- Meteo France
Meteorological Meteorology team for
Instrumentation course- | Common wealth games, New
Indian Navy Delhi 2010
MBBS

Dr Win Zan Public Health Site doctor-SOS Myanmar

+95 9253820552 . Emergency Management Field Medical officer-lIOM

Public Health

drwinzan@gmail.c
om

HIV/AIDS including ART
Basic Life support
Advanced coronary support

Mobile
Nargis

doctor-  Cyclone

Mangroves and

Phd- Marine science

Dr San Tha Tun _ _ Mawlamyine Marine | Mangrove expert
Marine species . .
University
Botany expert-Public service
commission
Dr Mini P Mathai
Bot Bi Bo tech rt- Mahat
thecochincollegek gy, MSc- Botany y

ochi2@gmail.com

Plant species

Consultant editor-Flower

world magazine

Table 1-3

Team Members for the EIA study

The EIA consultant MyAsia Consulting Co Ltd do not hold any stake in the project and the
team doing the study is not related to any of the members of the project team. No members
in the team and/or any employee of MyAsia consulting Co Ltd have provided any other
services for the design, construction or consulting services to the project owner Amata
International Co Ltd. The EIA consultant has no conflict of interest in performing the EIA/SIA

study.
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1.4 Presentation of the Associate Organisations & Laboratories

Laboratory (including accreditations)

Water quality measurement for the freshwater and the marine water was done by AMD?7, the
representative of Australian Medical & Diagnostics (Australia) and is an expert in water
treatment design, supply and installation. They have more than 200 installations in Myanmar
that include large drinking water manufacturers, United Nations Children’s Emergency fund
(UNICEF)18 projects, boutique hotels and housing estates. They have a state-of-the-art
laboratory to test the water quality in line with the international standards.

The air quality and noise measurements were done by Green EHSS Consulting Co Ltd?9. They
provide services related to baseline monitoring of environmental parameters to a wide range
of Industries in Myanmar, Singapore and Canada. They are affiliated to GHG Accounting-
Canada20, Green Canada Asia Consulting Services?l, Ace EHSS Pte Ltd- Singapore?22,
Passive Remediation System- Canada and Turnkey Pte Ltd-Canada.

University

The department of Marine Science from the Mawlamyine University was consulted for the EIA
study. Dr San Tha Tun, the head of the department provided valuable inputs on the marine
species, mangroves, sea grasses, and impacts of developments in coastal zones in Myanmar.
He is an advisor for mangrove restoration23 with the Worldview International foundation. His
expertise in mangroves and coastal zone management is vast and he works as consultant
and advisor to many international associations and Myanmar government’s initiatives.

Dr. Nang Mya Han, professor in the Department of Marine Science at Myeik University, Myeik
Myanmar was consulted for the effect of island resort project on the mangroves. She also
serves as a mangrove restoration advisor for the Worldview International Foundation and a
consultant to Flora and Fauna International. She has worked extensively in various projects
relating to the marine life in the Andaman sea and mangroves in particular.

The Department of Botany in Mahatma Gandhi University (MG University), Kerala, India was
consulted for the EIA study. Dr Mini P Mathai2¢, the Chairman of the Botany Board-MG
University and Head of the Department-Botany gave her expertise related to the plant species
in the tropical regions, effect of marine water quality on its development and existence. She is
Member of the team which won the ICAR team award for outstanding multi-disciplinary team
research in Agriculture and Allied Sciences, 1994 - 96 given by Indian Council of Agricultural
Research, Government of India.

17 http://www.amdmyanmar.com/

18 https://www.unicef.org/

19 http://greenehss.com/our-services.html

20 http://www.ghgaccounting.ca/

21 https://greencanada.co/

22 http://www.aceehss.com/

23 http://www.wif.care/about-wif/

24 http://thecochincollege.edu.in/index.php/site/faculty/10/#visible

EIA/SIA- Phoni and Balar Island Resort Project 8



MyA'sia

1.5 Presentation of the Health Expert and Health Impacts of the
Project

The health impacts of the project are sanitation and water borne diseases from the effect on
water quality due to the effluent discharge, respiratory diseases from effect on air quality from
the air emissions from the use of fossil fuels and hearing problems from noise impacts from
the machine operation. The public health expert for the project is Dr Win Zan, MBBS, from
Institute of Medicine, Yangon. He has experience of working as the public health expert for
many development projects that include the mining and seismic studies. Dr Mon Myat, another
team member and a veterinary doctor and an expert for water quality and the biodiversity has
assessed the effect on public health and health of animals, fishes and livestock.

The project study made use of the data and reports by international organisations such as
United Nations Development Program (UNDP), United Nations Children’s Emergency fund
(UNICEF), United Nations Framework Convention for Climate change (UNFCC)z25, World
Health organisation (WHO)2¢6, Food and Agricultural Organisation (FAO), International Union
for Conservation of Nature (ICUN)27 and International Finance Corporation (IFC)z28.

25 http://unfccce.int/2860.php
26 http://www.who.int/en/

27 http://www.iucn.org/

28 http://www.ifc.org/
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2.0 Policy, Legal and Institutional Framework

2.1 Corporate Environmental & Social Policies

Sustainable Tourism involving the local communities is what Amata group integrate with their
core values of customer satisfaction, quality of service, prevention of environmental pollution
and Health & Safety of People. Their vision is to operate in a sustainable manner making
development without compromising the health, safety and environmental parameters. They
are into luxury resort and hospitality industry for a long time and have demonstrated their
commitment to environment and society. They understand that the co-existence with the local
people is of prime importance for the successful operations.

There has been various Corporate Social responsible (CSR) programs that the project owner
has undertaken for the villagers in the nearby islands. This include the supply of material for
waste management, taking awareness sessions about waste handling, segregation and
disposal, Involving the villagers of Nyaung wee for the fire drill of the project islands in the
construction sites, and providing employment to the villagers in the construction activities of
the project site. This is a win win situation for the project owner as well as the local people.

The environmental risk to the business is reduced through working in collaboration with their
associates, hotel owners, franchisees, brands, suppliers, business partners and guests. This
is done by focusing on critical areas including carbon emissions, energy, food & beverage,
indoor environmental quality, supply chain, waste and water. Additionally, they are committed
to integrating leading environmental practices and sustainability principles aimed at:

e Conserving natural resources

e Protecting ecosystem biodiversity

o Driving sustainable development

¢ Minimizing waste and pollution

o Establishing and reporting on key environmental performance indicators

¢ Raising environmental awareness among our associates, guests and communities

Amata Hotel Group has appropriate systems and process in place to ensure compliance with
the policy and with statutory provisions, including addressing grievances. Divisional / Chief
Executives, through members of the respective Management Committees, ensure
implementation of this policy. Compliance with the Policy is being regularly monitored and
evaluated by the Sustainability Compliance Review Committee (SCRC) of the Cooperate
Management Committee (CMC). The report of the SCRC is reviewed by CMC every quarter.
The CSR & Sustainability of the Board supervise the implementation of this Policy.

The future plans of the project owner in the CSR activities include the vocational training and
grooming sessions for the villagers in the hospitality sector so that they can be employed in
the resorts and as guides to the tourists. This suits the project owner as well as they get
employable staff from the local area reducing attrition. The project owner is also considering
the composting of the waste generated in the nearby island in their proposed composting
system in the resort as the waste generation in the resorts are much below the design quantity
in their system
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2.2 Polcy and Legal Framework

All hospitality and related industries and enterprises in Myanmar are under the Ministry of
Hotels and Tourism (MOHT)29 of Myanmar. With assistance from the Hanns Seidel Foundation
(HSF)30, the ministry has published Responsible Tourism Policy in September 2012, Policy on
Community Involvement in Tourism in May 2013 and Myanmar Tourism Master Plan (2013-
2020) in June 2013. Due to these initiatives, the tourism sector among the economic sectors
in Myanmar has more widely adopted and published government policies relating to
responsible business and sustainability.

Myanmar tourism Legislation

Law, Act or

Regulation SEELET

Requirement in the Law

14

Myanmar Tourism
Law

e Operate in a responsible and sustainable manner

Safeguard traditions, culture, and environment.

Comply with the provisions outlined in this Law, as well as any other
rules, notifications, orders, and directives issued under this Law;
Ensure basic health, security and safety of tourists

Protect the privacy and personal data of Tourists

Pay taxes as per the law to the appropriate department.

Comply with License requirements

30

Provide the tourism services only with the appropriate License

31

Do not transfer or accept the Licenses for Tourism

Directives for Coastal Beach
Areas

The construction has to be 50-metre away from the highest tide line

Not to construct more than two stories or higher than the tallest tree or
more than 10-metre height.

Do not make any other massive construction along the beach area

Choose construction material suitable for beach area

Avoid construction of high walls and fencing to block the beach

Do not dig on the beach sand area

Land allowance of (5) meters for road construction within the hotel
environs of every 500 meters for the accessibility of visitors to the beach
areas

Table 2-1 Team Members for the EIA study

29 http://www.myanmartourism.org/index.php

30 https://www.hss.de/fileadmin/media/downloads/Berichte/121015 Myanmar_Tourism_English.pdf
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The Myanmar tourism law3! was passed on 17" September 2018 with an objective of
promoting international and domestic tourism, safeguarding the rights of tourists as well as
the service providers, ensuring quality and safety of the services, to increase the employment
and to promote community-based tourism. The chapter 10, sections 13 & 14 outlines the rights
and responsibilities of the tourism service providers and chapter 14, sections 30 & 31 outlines
the restrictions for them. The legislation3? relates to the hospitality sector that relates to the
island resort project includes the Directives for Coastal Beach Areas3s.

Environmental Impact Assessments Related Legislation

The policy of the government is to make development in a sustainable manner taking into
account the environmental and social parameters; and to enable this the government has
taken keen interest in making relevant legal framework. Any organisation that develops a
project in Myanmar, has to comply with the Environmental Conservation Law of 2012 and
Environmental Conservation Rules of 2014. The overall responsibility of reviewing the
environmental Impact assessments is with the Environmental Conservation Department
(ECD) of the Ministry of Natural Resources and Environmental Conservation (MONREC).

The EIA study has to be as per the Myanmar EIA Procedure34 and the Myanmar National
Environmental Quality (Emissions) Guidelines dated 29/12/2015. The chapter V of the
procedure specifies the requirements for the EIA/SISA study that covers the paragraphs 44 to
70 of the Procedure. The Myanmar National Environmental Quality (Emissions) Guidelines
specify the allowable pollution limits for air, water, soil for each sector.

For the EIA study, the scoping phase requirements are provided in the paragraphs 47 to 54
with the paragraph 49 elaborately detailing the requirements. The EIA investigation is covered
in the paragraphs 55 to 61 and the ElA reporting is the paragraphs 62 and 63. The submission
is detailed in the paragraphs 64 to 66 and the report review and approval is provided in the
paragraphs 67 to 70.

The third-party consultant confirm that they followed the requirements specified by the
Myanmar EIA procedure. The sector specific emission guidelines with acceptable threshold
values/limits with respect to the degradation of the air quality, water quality, land and noise
levels for each sector is provided in this Environmental Quality (Emission) Guidelines. The
guidelines published by the IFC is in line with these Guidelines. The section 2.6.4 for Tourism
and Hospitality Development in this Emission Guidelines is the relevant section applicable or
the proposed hotel project additional to the General emission guidelines.

31 https://tourism.gov.mm/wp-content/uploads/2019/05/Myanmar-Tourism-Law-English-Version.pdf

32 https://tourism.gov.mm/tourism-legislation/

33 https://tourism.gov.mm/wp-content/uploads/2019/05/DIRECTIVES-FOR-COASTAL-BEACH-AREAS. pdf

34 http://www.myanmar-responsiblebusiness.org/resources/environmental-impact-assessment-procedures.html
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Law, Act or Regulation Section Requirement by the Law
All the pollution sources in the project to be treated,
14 discharged, deposited as per the requirements of
Environmental Environmental emission quality guideline Dec 2015
Conservation Law 2012
1 Install onsite facilities to monitor, control, manage, reduce
5 . ) . :
and eliminate pollution resulting from the project
63 Project owner has to apply for prior permission to the
ministry
67 Project owner has to get approval from the ministry
regarding environmental Impacts
project owner should not emit, ask to emit, dispose, ask to
Environmental 69 (a) | dispose, pile up, ask to pile up hazardous substances that
Conservation Rules 2014 may affect the public directly or indirectly
Project owner shall not carry out any activity which can
69 (b) damage the ecosystem and the natural environment except
for the permission of the Ministry for the interests of the
people.
44 to 70 | Environmental Impact assessments- Chapter V
47 to 54 | Scoping phase for the EIA SIA of the project
55 to 61 | EIA Investigation for the Project
EIA Procedure 2015
62 to 63 | EIA reporting requirements for the Project
64 to 66 | Submission of EIA report
67 to 70 | Review and Approval of the EIA report
1.1 Air emissions limits for the project
1.2 Wastewater discharge limits during construction phase
Environmental Emission . .
quality guidelines 2015 1.3 Noise Levels for the Project
14 Odor levels for the Project
264 Effluent limits for Tourism and Hospitality Development
Table 2-2 Legal requirements related to Environmental Impact Assessment

The procedure for public participation in the EIA process is still under development and only a
draft version is available. The ministry along with their consultants have done several sounds
of stakeholder consultations to improve this document.

EIA/SIA- Phoni and Balar Island Resort Project
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Environmental Conservation Law (2012)

Environmental Conservation Rules (2014)

Environmental Impact

Assessrient Procedure Environmenatl Quality Emission Guidelines (2015)

Draft Guidelines-Public e = ooy
Parhcination tor EIA Guidelines-General Sector specific Guidelines

Figure 2-1 Legal Framework in Myanmar for EIA projects
There are many sector specific procedures and guidelines related to the Hospitality and
Tourism Sector that will apply to the project. The laws relating to the island resort projects are

as below.

Forest and Land related requlations

Law, Act or Regulation Section Requirement in the Law
Myanmar Forest Policy Make strategies to follow the Policy of land use, protection
(1995) and management, forest regeneration and afforestation
5 Conserve the reserve forests and mangrove in the Islands

The Forest Law (1992)

12 Obtain approval of the Forest Ministry for the project

4 Notification in the gazette for need of the land for project
5 Conduct necessary investigations about the land suitability
The Land Acquisition Act 9 Provide notice at convenient locations near the land if intend
(1894) for land acquisition
41 Make agreement to pay for the compensation if any
42 Publish the agreement with government in the gazette

The Vacant, Fallow and . .
Virgin Lands Management 16 Project owner has to use the land for the Island resort project

Law-2012 only

Table 2-3  The laws relating to Land and Forest in Myanmar
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Law, Act or Regulation | Section Requirement in the Law
The Protection and
Preservation of Cultural All construction has to be in conformity with the conditions
Heritage Regions Law 22 prescribed region wise by the Ministry of Culture in the
(1998), Amended by Law cultural heritage region.
No.1/2009
The Protection and L : .
Preservation of Antique 12 Lnl]‘ﬁqum égisrfrfé?;r: authority if any antique objects found
Objects Law (2015) 9
The Prqtectlon an.d Inform the relevant authority if antique monuments found
Preservation of Ancient 12 during construction
Monuments Law (2015) 9
36 Take permission from Fisheries department for
) . construction
The Freshwater Fisheries i
Law (1991) 40 Do not harass the fishes or pollute the water
41 Do not alter the water quality, direction or quantity
The Wat?gzP;J wer Act, 3 The project owner should not contaminate Public water
The Underground Water 3 The project owner needs to get a license for drawing
Act, 1930 groundwater
11 Do not contaminate the water with oils, chemicals, soil or
use explosives or electricity in water to catch fishes
12 No silt trapping or blocking
13 No sand dredging without permission
The Conservation of Water : :
Resources and Rivers Law 21 No Iavat_orles near the river to be made by the
construction staff
(2006)
29 No piling up of construction material near the bank without
approval of directorate
No building of bridges or structures without approval from
23 (b) :
the directorate
MARPOL 73/78 The sewage from the vessels, and boats and the garbage
should not be thrown to the sea.
Table 2-4 Laws relating to conservation of nature and water resources
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Law, Act or Regulation | Section Requirement in the Law
The Myanmar Insurance 16 Requires any business which may pollute the environment to
Law, 1993 effect compulsory general liability insurance
65 (a) Follow the responsibilities to comply with the customs,
traditions and traditional culture of the ethnic groups
Myanmar Investment 65 (c) Follow the stipulations in the granted license
Law (2006) 65 (e) | Inform the commission if any minerals are found in the Land
65 (f) Not to change the topography of the land without permission
65 (g) | Practices to avoid pollution and damage to nature and society
11 (a) Registration of employees in the social security scheme
15 (a) Take care of welfare, during injury and illness
Social security Law 18 (b) | Contribute for the employee’s security fund in the wage
2012 48 & 49 affect insurance during construction phase by registering at
the relevant township social security office
75 Keep record of attendance, terminations, promotions etc
Protection of National 5 explain the Project details to the ethnic races in the project
Races Law (2015) area and ensure grievance redressal if any.
3 List of public holidays in a year for the employee
Leave and Holidays Act 4 Earned leave of 10 days for 12 months completed workers
(1951) (No.58) 5 6 days of casual leave in a year
6 Maximum of 30 days of medical leave in a year
29 Recognize labor organizations and Unions
Labor Organization Law 30 2 days/month to workers for labor organizational duties
(2011) 37 14 days advance notice to workers in case of lock outs
44 No lock out while trade dispute is under negotiation
38 Negotiate and coordinate complaint within prescribed time
Settlement of Labor Do not alter the conditions of service of workers for the period
. 39 . o
Disputes Law (2012) of investigation
40 No lock out while trade dispute is under negotiation
. 12 Pay minimum wage set by the authorities
Minimum Wages Law SE—
(2013) 13 Inform the workers of the wage, maintain lists, and report to
authorities
3 Wage to be paid in MMK or currency recognized by Central
Payment of Wages Act Bank
(2016) 4 Payment within stipulated time for different jobs
14 Payment of overtime wages as per the presiding rates
Employment and Skill 5 Make contract with the employees within 30 days
Development Law , . .
14 Provide occupational training to the employees

(2013)

Table 2-5 Labour and investment related laws
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Public Health and Occupational Health related laws

Iﬁaewg’uf:;:oor: Section | Requirement in the Law
8 Register with Dept of Registration for OHS
9 Inform the Dept about extension, demolition, modification etc
12 Appoir_lt a person In-charge for OHS matters and form an OHS
committee
26-a Assess the risks of Workplace, Process and machines
26-b | Assess the likelihood of occurrence of hazards
26-c | Have workers medical checked-up by the Recognized Doctor
26-d Improve the Workplace until it is safe and good for health
26-e Provide Workers with sufficient PPE, equipment and materials
26-f Prescribe precautionary plans and plans for emergency
26--g | Provide a clinic, doctor, nurse with medicines for workers
26-h Make arrangements for OHS trainings for workers
26-i Arrange to report to the OHS In-charge of any accidents
26 Arrange to prevent people to eb exposed to risks
OHS Law 2019 26-k | Arrange to evacuate in case of a potential OHS incident
26-| Arrange to Display OHS signs, instructions and guides
26-m | Arrange to give Precautions when entering hazardous areas
26-n | Arrange to circulate OHS Manuals and guidelines from government
26-0 | Arrange to make fire safety plan, perform fire drills and train Workers
26-p | Allow inspection officers to enter and do their enquiries
26-q | Allow to work only prescribed hours in hazardous areas
26-r Incur the expenses for the OHS
27 [_)o not dismiss the work_ers for rep_orting OHS, refused to work at
risky areas, before medical report is given,
28 If employ do not have social insurance, employer has to pay
29 Make arrangements for pregnant women gnd mothers, stop
unhealthy people to work and allow to rejoin when healthy
34 Inform about the OHS accidents, and diseases of workers
36 Do not tamper or change eyidence before inspection after
occurrence of an OHS accident

Table 2-6 Occupational Health Law related requirements

EIA/SIA- Phoni and Balar Island Resort Project 17
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Law, Act or Regulation Section Requirement in the Law
E . Environmental emissions and Occupational Health and
actories act 1951
safety of the employees
The Project Proponent has to ensure that community and
Public Health Law 1972 3&5 occupational health and safety of the project area is
protected
Immunize the workforce and provide education
The Prevention and Control abide by the measures undertaken by the Department
of Communicable Disease of Health
Law (1995) 9 Report any outbreak of diseases to the public health
department
) 7 Arrange specific smoking area to keep other areas non
The Control of Smoking and smoking
Consumption of Tobacco
Product Law-2006 9 Mark the smoking areas clearly and ensure other areas as
non-smoking zones
Myanmar Firefighting Law o5 Have firefighting preparedness with necessary equipment

and training for the staff

Table 2-7 Public Health related Legal requirements

Explosives and Petroleum related laws

Il':w’ Ac! or Section Requirement in the Law
egulation
Explosives act 1887 7 Import, transport and use of the explosive item by a License
Explosive substances 3 Use of Explosives should not endanger lives or property
act 1908
Myanmar Fire Brigade I .
Law (2015) 25 provide fire safety equipment and make emergency plan
10 License from MONREC for storage and use of petroleum
15 License from MOEE for storage of more than 500 gallons of
petroleum
The Petroleum and 30 No Business to run without license for use of petroleum
Petroleum Product Law 31 (b Use of warning signs for dangerous petroleum transport and
(2017) (b) storage
32 Not to refuse help to authorities if asked
33 Report to nearest authority of any accidents from petroleum
Myanmar Engineering 31 Duties and rights of engineers
Council Law (2013) 37 Avoid technological works that are dangerous to the public

Table 2-8 Explosives and Petroleum related laws

EIA/SIA- Phoni and Balar Island Resort Project
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2.3 Contractual and other Commitments

The project owner does not have any contractual commitments related to the project apart
from the lease permit of the island to set up the island resort. The lease covers the whole of
two islands Balar and Phoni (Bo Yar Nyunt Kyun) totalling around 700 acres; however, the
project owner has decided to only develop the 10 acres each in both the islands for the project
resort and leave the rest of the islands as it is.

The project owner has agreed during the public meeting that they will restrict the development
of the island resort to the specified area and will leave the rest of the island that include the
freshwater source accessible to the villagers in the nearby islands. The project owner also has
committed to employ the local people as staff in the resort as part of the community-based
ecotourism initiatives.

IFC has provided the project owner with funds to develop ecotourism projects that involve the
local communities. Such projects have been successfully implemented in other locations.
Similarly, the project resort also expects to be funded partially by international organisations
such as the IFC who focus on sustainable development and jobs for the local communities.

24 Institutional Framework

Tourism development is prioritized in the Government’s “Framework for Economic and Social
Reforms (FESR)35” as “potentially one of Myanmar’s most important sectors, with tremendous
potential to contribute to greater business opportunities and balancing social and economic
development if properly managed and developed”. The government officials in the Hotel and
tourism department in Kawthaung keep regular interaction with the project developers and
help them with necessary information. This has resulted in the project developers having
sufficient understanding about the legal and statutory requirements in the sector.

The Myanmar Tourism Federation, formed in 2012 facilitates the communication channel
between the private sector and the government. Its official mission is to promote Myanmar as
a tourist destination, support sustainable tourism development, welcome and assist investors,
and develop human resources for tourism-related industries. Tourism fare for Mergui Tourism
was conducted in Kawthaung in March 2018 with active participation from the project
developers and potential investors and service providers from nearby international tourist
destinations.

2.5 Project’s Environmental and Social Standards

The island resort and dive centre plans to operate as per the high standards of sustainable
tourism that is followed globally. This covers the quality (ISO 9001:2015), environmental (ISO
14001:2015) and health standards for building and construction, efficient and low energy
consuming designs, food safety (ISO 22000:2018), Occupational Health & Safety of the
employees (ISO 45001:2018 & OHSAS 18001:2007), and the general environment. The
design of the project will incorporate these requirements.

35 http://www.eaber.org/sites/default/files/FESR %200fficial%20Version%20-%20Green%20Cover.pdf
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2.6 Health Standards of the Project with Health Impacts

The health impacts due to the project are the water borne diseases due to effluent discharges,
respiratory diseases due to depletion in air quality and hearing problems from noise. The
guidelines and standards set by organisations used for the assessment were

¢ World Health Organisation (WHO),

e American Public Health Association (APHA)3¢,

e Faculty of Public Health, United Kingdom37?

o European Commission on Public Health3s

¢ National Rural Health Mission (NRHM)39,

e Public Health Foundation of India (PHFI)40,

¢ International Finance Corporation (IFC), and

e Food and Agricultural Organisation (FAO)*

36 https://www.apha.org/what-is-public-health

37 http://www.fph.org.uk/professional standards

38 https://ec.europa.eu/health/

39 http://nrhm.gov.in/nhm/nrhm/quidelines/indian-public-health-standards.html
40 http://www.phfi.org/

41 https://ec.europa.eu/health/
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3.0 Project Description

3.1 Project Rationale and Background

The proposed island resort and dive centre project of Amata International Co Ltd will be
providing luxury hospitality services to the wealthy tourists that seek tropical islands for
their vacations. The project owner has been granted the permit to set up the island resort
by the Myanmar Directorate of Investment and Company Administration (DICA) with a
lease of two islands Phoni (Bo Yar Nyunt Kyun) and Balar with a total area of 750 acre
(Phoni and Balar has an area of 530 Acre and 220 Acre respectively) on which they plan
to utilise 10 acres on each of the islands for the resort construction and operation. The
guest arrivals have increased substantially in the region after the Thailand Myanmar
border was opened in 2013. The Mergui archipelago has had a surge in guest arrivals
in the recent times and developing the tourism sector can develop the region in a
sustainable manner.

3.2 Project Location, overview map and site layout maps

FAR N:/ ‘N‘f\{. = i }Marble [sﬁa;nd

Khe Aw 4
oY

¥ o - I;\.I-yaunu Bin Aw
ki 'A’ ) [ Ehe Taung Aw
200 Aw E =
- | = = Lk L) Ky
Tourist River (or) Baik C (or] Labi C 4 _'% § -

i # The Tan Shay Aw 4
f- h Pall¥ W Byun 1
R labi A i, :
) Butet Al-:.* o i_: %kyune_'ﬁéle{ i;regnn, Group “
i ™~ E b : [ ]
lo T ; / o | £
Fu_u_ w Ante 13 e fo eochotsiand ’ : % 2%
2 i 7 . # :\ s k. '.;'*_ : r
™0 Wola 4
Y Than dar Hi Island L SR,
{'-..J' gfﬁyr’u Gyi Kyur d&?‘_.‘\r}- Ty
Lin Shu Tshand ; s
S
i, ; Tarinshaey! Cuipeen 'F'I‘ \
'} Than dar Net Island et W fuchisetega | -T_%"_
\ beck:p
7y
5.'___’ Bo et Fyaw Kyun - r -
W ¥l
Nyaung Wee Kyun -§ i
% Nyaung Wee "
el ¥
; xl " '.; . L
(L - é .'“ }
Bo TPV Toand o g
a L Hﬂ .I.
D L s

Figure 3-1 Project Islands in the Mergui Archipelago
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Both Phoni (Bo Yar Nyunt Kyun) and Balar islands are uninhabited by human beings
and is located around 16 nautical miles west off the Aung Bar village, near Kawthaung
township in Tanintharyi region in Southern Myanmar. The total area of both the islands
has a total area of 750 Acres (Phoni and Balar has an area of 530 Acre and 220 Acre
respectively) and is 14 nautical miles south of the Lampi marine national park2.

PHONI ISLAND BALAR ISLAND

NL NL EL
10°27'38" " 10°27'56" 98°14'22"

Figure 3-2  The geographical coordinates measured on the two project islands

The geographical coordinates of the proposed resort area measured on the Phoni (Bo
Yar Nyunt Kyun) Island is 10°27°38” North 98°13'09” East and Balar Island is 10°27’56”
North 98°14'22” East.

The project area is approachable from Bangkok, Phuket, Ranong and Phang Nga in
Thailand that are already busy tourist attractions with lot of international tourist arrivals
every year. The tourists visiting these places will have an option to extend their tours to
the islands near the Mergui Archipelago that remain unexplored.

The nearest airport to the project site is Kawthaung that is around 50 miles away from
Aung Bar village by road. The normal wooden boat ride from Aung Bar takes less than
2 hours whereas the boat rides direct from Kawthaung takes around 5 hours. The speed
boats are comparatively faster and can reach the project islands from Kawthaung in two
hours’ time.

42 http://www.lampipark.org/
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Figure 3-3  The Google Earth view for Balar and Phoni Islands

The plan for the resort and the dive centre is to use the 10 acres on each of the two
islands; the North East Corner of Phoni (Bo Yar Nyunt Kyun) Island and on the North
West corner of the Balar Island. The resort cottages on each of the islands will be facing
each other as shown in yellow circles in the figure 3.3 above.

The resort will have 50 bungalows of which 30 are planned in Phoni (Bo Yar Nyunt Kyun)

Island and 20 are in Balar Island, a dive centre, permanent jetties on each of the islands,
swimming pool, restaurant, reception & office building and service quarters.
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Figure 3-4  Balar Island- North Western shores

Figure 3-5  Phoni (Bo Yar Nyunt Kyun) Island-North Eastern shore
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3.3 Project Development & Implementation Time schedules

The project construction feasibility studies have been completed and a small part of the
islands have been cleared of shrubs for making way for exploration of fresh water source
and preparation for future construction. The complete construction and the operation of
the bungalows will be commenced only after the environmental study completion.

As per the initial plan, the construction of the project was envisaged to start only after
the monsoon of 2017 was completed. As per the project management estimate, the
construction and landscaping of the first set of cottages in the Phoni Island was targeted
to finish by end of December 2017. The cottages are modular components that can be
assembled at site with minimum work of concreting, cutting, welding and joining
activities.

A fresh water source found on the Balar Island was found to be not recommended for
consumption due to high hardness and salinity content. The project owner has cleared
the shrubs and has laid foundation for 10 cottages on Phoni Island in December 2017.
The construction activities on the Balar Island has commenced after the monsoon of
2018 and the foundations are made. The project owner is expecting to finish the
construction in 2019 after the monsoon.

Once the project resort is ready to be serving the customers after the construction phase,
it will be open for eight months of the year barring the 4-month monsoon period due to
safety considerations. The project owner has not decided on the time when they will
decommission the resort. A promotional video made by the project owner can be
accessed at https://www.youtube.com/watch?v=uptAHQx9fnQ.

3.4 Description of the Size, Installations and Technology

The project estimated cost is 6,900 Million MMK. The resort, dive centre and recreation
centre on the two islands of Balar and Phoni (Bo Yar Nyunt Kyun) will cover 10 acres
each and will be facing each other. The resort will have a total of 50 bungalows (20 in
Balar and 30 in Phoni), a permanent jetty each on the islands, a dive centre, swimming
pool, restaurant, reception & office building and service quarters. There will be waste
water recycling plant to treat the effluent for reuse.

The resort will have boats for transporting guests, sightseeing and diving. Jet Skis will
be also available for recreational purposes. Floating Pontoon Marina will be used to dock
the boats for sightseeing and diving. The modular components that will be used for the
cottages will aim at minimum consumption of plastic, glass and steel materials to be
sustainable and eco-friendly.

The design will be in such a way that uses a lot of open and empty spaces to aid
ventilation and air supply will be prominent. The guidelines and publications provided by
the internationally accepted eco-friendly and sustainable ways of design, construction
and operation of resorts and buildings such as Green Hotelier, In Habitat, Leadership in
energy and environmental design (LEED) and Eco Tropical resorts will be used while
making the construction.
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3.4.1 Resort Facilities in Balar Island
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RESTAURANT
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Figure 3-7 The layout map for villas in Balar Island
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The permanent jetty planned for the Balar island is 153.17-Metre-long on the North
Western side. The jetty does not cover sandy beach and is planned on the area covered
with rocks. The depth of water at docking point is more than 10-feet-deep with no
requirement for dredging and removal of corals for the jetty construction and
maintenance.

The 20 luxury villas in Balar Island is spacious with a total floor area of 703.41 square
feet each and a roof area of 494.044 square feet each. Each villa will have a decking
area of 203.497 square feet. The geographical co-ordinates of the resort location on
Balar Island is 10°27°56” North 98°14'22" East.
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Figure 3-8 Floor Plan of the villa in Balar Island
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There is a common swimming pool planned near the lobby and restaurant building for
the tourists. There will be a drive way from the arrival pavilion to the lobby building and
there will be walk ways along the villas till the swimming pool. The lobby and restaurant
building will have a total floor area of 7443 square feet.

Table 3-1

The area of the villas planned in the Balar Island
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Balar Bungalow Area in square feet
Bedroom 314.132
Bathroom and wet area 70.1845
Decking 203.497
Stairs 115.595
Total Indoor Area 384.317
Total Outdoor Area 319.093
Total floor Area 703.410
Total Roof Area 494.044
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3.4.2 Resort Facilities in Balar Island
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Figure 3-10 The Layout of the cottages in Phoni Island
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The permanent jetty planned for the Phoni island is 150-Metre-long on the Eastern side
of the island and is located to the North of cottages’ location. The jetty does not cover
sandy beach and is planned on the area covered with rocks. The depth of water at
docking point is more than 10-feet-deep with no requirement for dredging and removal
of corals for the jetty construction and maintenance.
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Figure 3-12 Elevation view of the villa in Phoni Island

The 30 cottages in Phoni Island is luxury type with a total floor area of 148.38 square
metre (1,597.16 square feet) each and a roof area of 107.31 square metre (1,155.08
square feet) each. Each cottage will have an individual pool of size 15 square metre
(161.46 square feet). There will not be any common swimming pool in the Phoni Island.
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The geographical co-ordinates of the resort location on Phoni Island is 10°27°38” North
98°13'09” East.
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Figure 3-13 The end view of the villa in Phoni Island

Phoni Cottage Area Square Metre Square Feet
Bedroom 37.16 399.99
Bathroom 21.16 227.766
Wall in closet 15.60 167.918
swimming pool 15.00 161.46
Decking 21.88 235.516
Outdoor shower 37.59 404.619
Total Indoor Area 73.91 795.567
Total Outdoor Area 59.47 640.135
Total Floor Area 148.38 1,597.16
Total Roof Area 107.31 1,155.08

Table 3-2 The cottage area in the Phoni Island
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3.4.3 The Machinery at site
The machinery, equipment and boats planned to be used for the island resort and the

diving centre is below. The fuel usage estimate is considering the use of these boats for
sight-seeing.

Machinery List Number
Passenger speed boat 2
Diving Boat 4
Sightseeing speed boat 3
Cabin boat 3
Floating Pontoon Marina 3
Jet ski 3
Oxygen Filling Plant 3

Table 3-3  The machinery and equipment at site during operational phase

3.4.4 The Dive Centre

The Mergui archipelago is known for its many dive sites that attract foreign travellers.
There are around 50 dive sites and the depths vary from 5 to 40 metres with a visibility
range of 5 to 50 metres*3. The period from October to May is considered as the main
Burma diving season with calm seas and clear skies and even the most remote dive
sites being accessible. Due to the plankton blooms during February to May, the Manta
Ray and Whale Shark sightings also become frequent.

The proposed resort will have a dive centre that can provide the guests with equipment,
and transportation for scuba diving and snorkelling. The resort will have three Oxygen
filling plants and will maintain 100 sets of diving equipment such as wet suits, tanks,
regulators, fins, gloves, belt and weights and other related items for the guests

43 http://www.dive-the-world.com/diving-sites-burma.php
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Figure 3-14 The dive sites near the Mergui Archipelago

Figure 3-15 The sightseeing activities-indicative picture
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Figure 3-16 The proposed Dive centre pictures-indicative

3.4.5 The Floating Pontoon Marina

The project proposes to use modular floats made of industrial strength high density
polyethylene as the jetty to dock the boats while sightseeing and diving. The use of
floating jetty makes it convenient for the guests to dock at any point. The floats can be
easily constructed and re-configured to be customised as per the requirements. The
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innovative slip resistant block system has interlocking sections that connect together
forming the pontoon.

Figure 3-18 The modules for the floating pontoon (Source: Versadock, UK)

The floating Pontoon is designed for the toughest marine environments and
manufactured with durable materials. The wall thickness of the modular components is
kept at a minimum of 8mm and the floats have been re-engineered to give stronger
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radius around the lugs. The latest 2016 technology in pin and nut moulds has added an
extra tonne in loading to each, massively strengthening the whole platform. The product
range provided in the webpage of Versadock, UK, a leading floating pontoon
manufacturer is provided for reference*.

Figure 3-19 The modular parts forming the floating pontoon-Indicative picture

Figure 3-20 The floating dock (Source- Versadock, UK)

44 http://versadock.com/product/all-components-nato-refs/
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3.4.6 Wastewater Treatment System

The total freshwater requirement at the two islands at its full occupancy is estimated as
16,400 Gallons per day; the waste water discharged from washrooms, toilets and
kitchen will be treated at the Sewage treatment plant to be reused. This will ensure a
zero discharge from the resort and also will reduce the groundwater intake.

Initially, the plan was to treat the water to comply with the effluent discharge
requirements in the environmental emission guidelines dated 29th December 2015 for
hospitality sector from the Environmental Conservation Department (ECD) of the
Ministry of Natural Resources and Environmental Conservation (MONREC).

Hence, the initial plan for waste water treatment system for the project was the anaerobic
technology based where the system can process an input of water with the Biological
Oxygen Demand (BOD) of 200 milligram per litre (mg/l) to bring it down to 20 mg/I.

Figure 3-21 Anaerobic system of waste water treatment schematic
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Figure 3-22 Mitsubishi Rayon Membrane Bioreactor system schematic diagram

To ensure the zero discharge of effluent, the use of Micro Biological based technology;
preferably the membrane bioreactor (MBR) technology is recommended for the sewage
treatment and is currently under the design stage.

The MBR system has many benefits compared to the conventional waste water
treatment systems or activated sludge treatment systems related to the quality of the
treated water, ease of maintenance, space requirements for installation and operation.
This technology is been widely used in tropical island resorts45 across the globe where
the consumption of water is very high to the level of 300 to 320 Gallons per day per

guest.

bioreactor

5 |
¢ ¥

9"*°*

&
o

B

ool

membrane

/

=

i

Solids and
micro-organisms retained

| Dissolved matenals

Clean water

Figure 3-23 Schematic representation of screening by membrane

45

http://sevenseaswater.com/uploads/ papers/CAWASA2 Membrane Technology for Wastewater Reuse 28Jun13.pdf
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Figure 3-24 Generic Membrane Bioreactor system schematic diagram

The treated wastewater is cleaned with a 0.4 Micron meter (um) micro bore system, and
can be directly recycled using reverse osmosis. Aeration provides additional cleaning
power and high flux, maintaining stable operation for long-term use. This technology can
clean waste water with high Biochemical Oxygen Demand (BOD) and is energy efficient
using less electricity.

3.4.7 Solid Waste Management

The maximum expected solid waste generation is 500 kg per day at the peak of
operation. This estimation is based on the global benchmarks in the tropical island
resorts in Maldives of around 1.3 Metric tonnes per day average for a large resort of
around 220-250 rooms. 80% of the solid waste generated will be organic matter such
as the food waste from the resort, and the garden trash from the housekeeping. 10% of
the waste will be recyclable item such as the paper, card boards, metal and plastic
containers and other packaging material. However, there will be 10% non-recyclable
component that needs to be disposed. It is common for the island resorts to dispose the
food waste into the sea as it is decomposable. But the project owner has decided not to
dump waste into the sea and to compost them to use as manure.

The recyclable items shall be sold off periodically after storage in a designated area.
The organic part of the waste will be composted and the non-decomposing parts will be
incinerated and the resulting ash will be mixed with the compost. The rest of the waste
such as crushed glass will be sent to landfill.

The waste management and disposal plan are formulated to reduce the waste
generation. The disposal of waste will be as per the MARPOL 73/78 regulations. The
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solid waste estimation is validated during the EIA investigation phase and this estimation
is maximum possible with the number of guests in the resort. A solid waste management
plan is formulated as part of the EMP in the section 7 of this report.
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Figure 3-25 Solid waste generation in island resorts in the Maldives Archipelago

3.4.8 Resource requirements for the Project

In any tropical island resort, the resource consumed for its operations are the freshwater
usage by the people and the power used to run the machinery and equipment. Since
the islands are remote, the grid connectivity is impossible and the power demand is met
by running the diesel generators. Additional to this, fossil fuels are consumed by the
boats, skis and other transportation equipment. The freshwater required for the
operation is drawn from the ground aquifers in the islands. The details of the resource
estimation are provided in the section 3.5.3 for Project Operational activities.

Fossil Fuel Requirement

The main energy requirement is for operating the air conditioning at the guest rooms
and the common areas as the tropical islands are warm throughout the year. The project
will not have any heating units as the location is in a region of warm climate. The other
electrical systems in the project are Low voltage power distribution system, Mechanical
ventilation systems, General Lighting & small power system, Lightning & Earthing
system, Telephone communication system and Local area network and structure
cabling, Public address & Emergency Voice Alarm Communication system (EVAC), and
Security system that include closed circuit television (CCTV), Access control, Security
Alarms and staff communication.
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The estimated power load for the project is around 140kVA by the review of the
capacities of the electrical equipment planned for the resort. This load is almost equally
divided among the resort facilities on each of the islands. The power source for this
energy is diesel generators with a capacity of 100kVA each on either of the islands and
there will be equipment such as air conditioners, lighting and pumps that consume
power.

The diesel consumption also arises out of the use of boats and jet skis in the project.
The assumption made is that one of the boats or skis are operational continuously for
12 hours a day for all the 240 days in the operational time (8 months). The fuel
consumption rate considered is 50 Litres of diesel per hour which is also on the higher
side for conservativeness.

The resort is estimated to consume a total of around 88,700 Gallons of diesel every year.
This estimation is based on the assumption that for the operational 240 days in the year,
the Diesel generator will be running at full load for half the time and half load for rest of
the time. This assumption is a hypothetical case where all of the electrical equipment is
operational for 12 hours/day continuously and most of the equipment are operational for
the rest 12 hours of the day. These fuel estimations are validated by the EIA consultants.

Water Requirement

The guests and the staff at the resort will be using the water for their bath rooms, laundry,
cooking in the restaurant, and swimming pools. Considering that all 50 rooms are
occupied for the whole 240 days in the operating season, with 300 Litres per day per
room for bath room, 30 Litres per day per guest for laundry, 40 Litres per day per guests
for food preparation, 50 litres per day per guest for swimming pool, 100 litres per day for
50 rooms to be air conditioned and 10000 litres a day for gardening and 200 Litres usage
per staff per day for 100 staff, The water requirement for the resort is 62,000 litres per
day or 16,400 Gallons per day.

This estimation is made by the consideration that 100 guests are at the resort for all 240
days of the year. This water will be drawn from the groundwater resources in the islands.
The water usage estimation is validated during the EIA study by the EIA Consultants.
The project owner will have rain water harvesting and waste water treatment systems to
conserve the water by recycling. This will also ensure zero discharge to the sea.
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3.5 Project Description by Phases

3.5.1 Preconstruction activities

The preconstruction activities for the island resort project are the feasibility studies,
bathymetry and other marine and terrestrial surveys, sample collection and testing. The
seismic study was not performed for the project islands. This EIA/SIA study is also one
of these feasibility studies to understand the viability of the project from an environmental
and social perspective. The activities performed in the preconstruction phase include
travelling around in boats to the project islands and nearby islands, walking through the
islands, sample collection in the marine waters and the freshwater sources, air and noise
testing at the beach, and inside the islands.

3.5.2 Project Construction activities

The construction phase for the island resort project will include the following activities

e Deforestation of up to 10 acres of land in each of the two islands,
o Making permanent jetties on the two islands,

o Excavation, levelling of land to make it suitable for construction,
e Landscaping the topography for aesthetics, and

e Construction of roads, buildings, and swimming pool

o Workers staying in the island during the construction period

The removal of the vegetation will be on the area encircled in yellow in figure 3.3 in the
project description section above. The design of the project is to have the theme of an
island resort paradise amidst natural forest and hence, the removal is limited to only the
small vegetation and shrubs; the large trees shall be maintained.

There will be two permanent jetties made (one on each island) for safety of the guests.
Both these jetties will not require any dredging as the locations have at least 10 feet
depth. There is no need to remove corals to make the foundations.

The excavation activities are required to make foundations for the cottages and minor
landscaping. The land selected is flat and sparsely vegetated and hence does not
require much of excavations. The edges will be blocked with stones and wood to avoid
the soil erosion during the construction time from wind. Since the concreting is limited,
the waste water run-off is not an issue.

The cottages are made with the modular components that are assembled at site with
minimum joining works with very little cutting and welding involved and avoiding of
concreting to a large extent saving water, power and money. The design is to have more
open spaces making use of natural lighting and ventilation reducing the efforts in
construction. The people staying for construction are less than 20 in number and the
pressure to the environment due to their life is very limited.

EIA/SIA- Phoni and Balar Island Resort Project 43



MyAGsia
3.5.3 Project Operational activities

The island resort in the two islands during the operation time will be open and provide
service to the guests for a maximum of 8 months of the year. The season period is the
four months from November to February and the rest of the four months are lean period.
The four months of monsoon from May to August are closed out due to safety concerns
in sea transportation. The rough seas during monsoon are not suited for tourism
activities such as site seeing, diving etc.

The maximum consumption of water is estimated as 16,400 Gallons per day at full
occupancy and the diesel consumption for the whole year is estimated to be 88,700
Gallons. These estimations are theoretical usage of 240 days having full occupancy and
maximum possible usage. This conservative approach was adopted to determine the
maximum possible damage to the environment possible by the project.

The tourists will travel to the islands in speed boats from Kawthaung and will move
around the Mergui archipelago for site seeing and diving. There are numerous dive sites
in Mergui with good visibility and availability of rare species of marine biota. The Manta
ray sharks are spotted in Mergui diving sites. The guests will use the floating pontoons
to dock near the diving sites.

The nearby villagers and the salone people use the nearby waters for fishing and
transportation. The project owner has agreed that the villagers will not be driven away
for the security of the guests and their access to the freshwater sources will not be
restricted by the project owner.

Freshwater consumption

Tourism sector is highly dependent on freshwater resources to support a wide range of
regular hotel services and recreational activities such as swimming, diving, fishing, spas
and wellness centres, golf courses and maintaining natural landscapes, and lawns. The
water consumption per day per guest room is very high for tropical island resorts
compared to other type of hotels. The maximum average use per guest room per night
ranges up to 2000 Litres*¢ per guest room per day across the island resorts.

The popular tropical island resort destinations locations are the Maldives, Thailand,
Caribbean mostly where an archipelago is present. The island resorts in these regions
have always caused concerns about water usage since it put pressure on the freshwater
resources available for the local population. The project wants to develop in a
sustainable manner with an aim to community-based tourism as prescribed by the
ASEAN. In the case of the project resort, they have a swimming pool and a natural
landscape with lawns in the garden. They do not plan to maintain golf course in the
resort area.

46 http://www.globalwaterforum.org/2013/07/16/tourism-and-water-interrelationships-and-management/
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Figure 3-26 Average water use data per guest night across the globe

The maximum possible water consumption per day is estimated as 16,400 Gallons per
day. This calculation is based on assuming a very high-water consumption of 300 Litres
per guest room, 200 Litres per staff, 3,000 Litres for laundry, 4000 litres for kitchen and
restaurant, 5000 Litres for the swimming pool, 10,000 litres to maintain the lawn and
5,200 for the cooling towers for the air conditioning. The resort will not have cooling
towers for a centralised air conditioning, but is estimated and added in the calculation
as provision for future.

Description Type Quantity | Litre/Day Total Litre/Day
Guest rooms Number 50 300 15,000
Laundry cover 100 30 3,000
Restaurant cover 100 40 4,000
Hotel staff Number 100 200 20,000
Air conditioning Number 50 100 5,000
Swimming pool cover 100 50 5,000
Lawns Number 1 10,00047 10,000
Total 62,000

Table 3-4 The water consumption estimation for the operational phase

47 8 to 10 Litre per square meter is the industry norm. The lawn area is within 1,000 square metre
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The globally used water consumption norms are 200 Litre/day for guest rooms, 25
Litre/day/cover for laundry, 28 Litre/day/cover for food production, 50 Litre/day for the
staff, 40 Litre/day/cover for swimming pool. However, since the project is an island resort
with just 50 bungalows, the calculation uses higher values for conservativeness. In the
case of tropical tourism, there is an incentive to the project owner in depicting an image
of abundance that characterises a “fropical tourism paradise” which will result in
consumption of more water. The water usage per guest room per day is around 1,200
Litres or 320 Gallons.

The water use of 62,00 litres are rounded off as 16,400 Gallons per day (One United
States Gallon is 3.7854 Litres). The waste water generated will be around 80% of the
total water consumed. Hence the maximum waste water generation will be around
50,000 Litres which will be treated to allowable effluent levels before being let off. The
project owner is also considering a water recycling system to reuse in the toilets, lawns
and swimming pools. The rainwater harvesting systems also will conserve the
freshwater by making use of the naturally available rain water.

Energy requirements

The islands will not have grid electricity connection and hence will have diesel generator
as a source of power for the equipment and machinery at site. The electricity
consumption during the full capacity of operation is estimated considering the unit
consumption of electricity and the demand factor. Power load estimate is calculated
incorporating a diversity factor of 0.65. The total power load requirement during full
capacity is estimated at around 140 kVA. This usage is spread across the two project
islands and hence will need separate Diesel Generators to cater to each of the islands.

Area Quantity | kVA/unit | Demand factor Load (kVA)
Guest rooms 50 3 0.8 120
Fire pump system 1 10 1 10
Hot and cold water 1 15 0.8 12
Internal lighting 100 0.025 1 2.5
Water treatment 1 20 0.8 16
Kitchen 1 20 0.8 16
external lighting 1 20 0.8 16
Laundry 1 20 0.8 16
Swimming pool 1 10 0.8 8
216.5
Diversity factor 0.65
140.725

Table 3-5 The power load estimation for the resort
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Generator Size Ya Load Y2 Load % Load Full Load
(litres/hr) (litres/hr) (litres/hr) (litres/hr)
80kW / 100kVA 8.3 11.9 16.1 214

Table 3-6  Diesel consumption for 100kVA generator4s

The total capacity of diesel generators that will be used at site is 100kVA on each of the
islands. Considering that the two 100kVA generators running at full load for 50% of the
time and half load during rest of the time, the total diesel consumption from the generator
sets for eight months’ time is around 50,670 Gallons as provided below. In actual
operations, the usage will be lower as these estimations are taken with extreme
scenarios for conservativeness.

Considering that Boat usage for 12 hours run per day for whole 240 days, and an
average fuel consumption rate of 50 Litres per hour, the total fuel required is 144,000
litres or 38,041 Gallons per year. The total diesel requirement for the resort operation is
estimated as 335,808 Litres per year or 88,711 Gallons per year.

Fuel Use Source Hours in ayear | Litre/lhour | Total Litre | Total Gallon
100kVA at full load 2880 (120 days) 21.44 61,632 16,281.50
100k VA at full load 2880 (120 days) 21.4 61,632 16,281.50
100k VA at half load 2880 (120 days) 11.9 34,272 9,053.73
100k VA at half load 2880 (120 days) 11.9 34,272 9,053.73
Boats and skis 2880 (240 days) 50.0 144,000 38,040.89
Total Fuel 335,808 88,711.36

Table 3-7 Diesel consumption for the resort in a year

The total diesel consumption per year estimated for the operational phase is 88,700
Gallons per year considering the operation of 8 months with full capacity and maximum
possible usage. The project owner has an incentive to reduce the fuel usage as it directly
relates to economic benefits.

3.5.4 Project Decommissioning activities

The island resort in the unlikely event of abandoning will sell off the equipment and
machinery at site and bring back all the bio non degradable items for disposal.

48 https://www.linkedin.com/pulse/diesel-generator-fuel-consumption-chart-litres-kevin-jiang
49 https://www.ablesales.com.au/blog/diesel-generator-fuel-consumption-chart-in-litres.html
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3.6 Project Selection and Comparison of Alternatives

Amata International Co Ltd with an objective to provide services in the luxury resort
market in southern Myanmar was looking out for island locations to set up tropical island
resorts. The idea was to develop such a project all the while considering development
of the local population. The Phoni (Bo Yar Nyunt) and Balar Islands were chosen
because of its proximity to Lampi Park and the approachability from the Aung Bar village
as well as from Myeik and Kawthaung. The project initially planned to treat the waste
water with anaerobic system; but have changed the plan to use a membrane bioreactor
system to recycle the water and conserve the water resource.

The project owner and made the decision based on availability of island, docking
possibility and minimum deforestation. The baseline scenario is not developing the
island resort projects and leaving the islands as it is. The alternative scenarios for the
projects are in the project owner’s decision to change the initial plans they had for the
resort development. This include the change in number of rooms, use of construction
methodology, selection of the sites for villas and jetties and the use of water recycling
system for zero discharge and conservation.

3.6.1 Methodology for Comparison

The methodology followed for the comparison of the alternatives was by reviewing
different scenarios with respect to the feasibility on technological, economic,
environmental, safety parameters. The project owner chose the current two islands due
to their location; They had reviewed many islands in the Mergui Archipelago and applied
for the lease of Phoni and Balar finally. During the course of the project development
from the conceptual stage, they have made changes to many things on reasons related
to technology, ease of construction, economic savings, safety of the guests,
deforestation and excavation requirements, water usage etc. A summary of such
alternatives is provided below.

3.6.2 The Comparison of Alternative Scenarios

1. Number of cottages to be built in the Project Resort

The initial concept and plans made at the time of applying for the lease of the islands of
Phoni and Balar was to build up at least 50 cottages each on the two islands making a
100-cottage project covering 50 acres each on the islands. The objective and intention
were to tap the potential tourism boom anticipated in the Mergui Archipelago. But, a
review of the water and fuel resources that will be consumed by the larger number of
rooms and the impact that may have on the local population, the top management
decided to have fewer rooms in the project.

This issue was discussed with the local authorities and the ministry officials considering

the number of island resorts that are under development in the region. The water scarcity
issue in the villages and the drawing of freshwater from the islands were discussed with
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the villagers during the public meetings held as well. The final plan decided was to have
only 20 villas on the Balar Island and have 30 cottages on the Phoni Island.

2. Location of the cottages and the Permanent Jetties-

The project owner reviewed several beachfronts of the islands and the waters nearby to
decide on where to have the cottages built up. The idea was to have minimum removal
of the vegetation for the villas and find a location for the jetties to be made up. This also
had to be decided on the safety of the incoming vessels carrying the guests. There have
been many instances of boats capsizing in the Archipelago due to rough waves. The
North eastern shore on the Phoni island and North Western shore on the Balar island
had little plants and were facing each other.

The current locations for the permanent jetties were selected to avoid the dredging
activities for maintaining the depth. The current location does not require any dredging
activity and also do not destroy the corals. The extent of deforestation and the feasibility
of making jetty to dock on the island was reviewed by the project owner and made the
decision to choose the sides that face each other.

3. Permanent Jetties for safety of quests-

The initial plan was to use floating pontoons for the docking on the islands instead of a
permanent structure. This was to reduce the environmental issues of making permanent
jetties and having to dredge to maintain the depth. But the safety of the guests was of
serious concern when using floating structures and the liability of facing an accident
being enormous, the decision was changed to consider a permanent jetty for both the
islands.

Not to compromise on the safety of guests who may not be experienced to use the
floating pontoons safely, the project owner finally decided to have the permanent jetties

made on each of the islands facing each other.

4. Change in the Construction methodology-

The project owner had planned to have the resort constructed with the traditional
methods of making buildings with concrete walls and steel structures. However, while
the reviews were being made, it was seen that the traditional methods will result in lot of
pollution, dust generation and soil erosion which will result in contamination of the nearby
marine waters. This will seriously affect the corals and other marine biota. The island
resort has to maintain the pristine waters and corals to attract wealthy tourists and diving
enthusiasts.

Hence the project owner decided to construct the cottages with modular components
that will need only the assembly and simple joinery at site. This change in methodology
of construction will significantly reduce the noise, air pollution, soil erosion and the
resulting water contamination.
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5. Water recycling for zero discharge and Solid waste composting-

The island resort project uses a lot of freshwater during its operational period and may
put pressure on the water resources for the nearby villagers. The initial plan of the project
owner was to treat the water to acceptable limits set by the authorities and dispose. This
may result in pollution of the nearby waters hampering the corals and hence the diving
sites necessary for the tourism. The water conservation was also a point of discussion
during the public meetings where the villagers raised concerns about water scarcity and
their access to the freshwater sources in the islands. Another issue is the solid waste
generation from food waste and the plastic and metal packaging used.

Finally, the project owner decided to have zero discharge form the project operations by
employing the micro biological treatment technologies such as Membrane Bio Reactor
(MBR) for the waste water treatment in the resort. This will reduce the waste water
generation as well as the amount of groundwater drawn by the project. The organic
matter in the solid waste will be composted at site; the nutrient manure can be used to
maintain a vegetable garden to source fresh produce for the salad in the resort. The
metal and plastic shall be sent for recycling periodically.

Parameter Project Activity Alternative to Project
Geographical conditions Current location Other location
Economic feasibility Medium High
Deforestation Low Medium
Ease of docking of boats Easy Medium
Safety of the Guests Safe Risky
Water Pollution Low Medium
Water Consumption Low High
Solid waste disposal Low High
Dredging Nil Low
Employment contribution Medium Medium
Project owner expertise Medium Medium
Construction feasibility Moderate Difficult
Development of region High High

Table 3-8 Comparison of alternatives

The project owner has compared the economic feasibility, environmental feasibility,
employment generation, safety of guests, contribution to country’s economy and
environmental impacts in both the scenarios and has made a decision to implement the
project.
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4.0 Description of the Surrounding Environment

4.1 Setting the Study Limits

The project covers the complete area of the land that consists of the resort area on two
islands (around 10 acres each) that include the guest rooms, jetty, office, pool, utilities,
workers accommodation and the open spaces. The impact area of the project extends
to comprise the whole of two islands, nearby neighbourhood villages, the marine
ecosystem near the islands, the dive sites nearby, water transport routes and road traffic
in the mainland.

The methods of the environmental and social assessment include the survey of the
project land, interviewing local people and workers, reviewing the project data, referring
the published data and assessments made by international bodies. The environmental
and social study of the impacts will be restricted to this limit.

4.1.1 Spatial scope and its justification

The immediate project affected area are the villages near the Project Islands in the Sun
Le Par Line Village tract and the area indirectly affected are the villages in the Mergui
Archipelago due to a cumulative impact from the other island resort projects in the area.
The reason to select this spatial boundary is with respect to the extent of distance up to

which the effect of these environment issues can be experienced or felt distinctively to
a significant manner.

Study Area Spatial Boundary Construction Time Operation time
Groundwater Project islands and Water usage for
. . . Heavy water usage
Depletion nearby islands construction

Marine water
Pollution

Nearby Marine waters
within 10 Nautical miles

1. Effluent Discharge
2. Soil Erosion

1. Effluent discharge
2. Solid waste dump

Destruction of
Corals

Marine waters near
Phoni and Balar

1. Effluent Discharge
2. Soil Erosion
3. Jetty Construction

1. Effluent discharge
2. Dredging for depth

Deforestation &
Habitat loss

10 Acre each on both
the Phoni and Balar

Removal for construction

Air Pollution and
GHG emissions

20 Nautical miles from
Phoni and Balar

1. Fossil fuel usage
2. Dust from construction

1. Fossil fuel usage
2. Transportation

Noise Pollution

Within 5 nautical miles
of Phoni and Balar

Construction Equipment
usage

Boats, skis and other
equipment usage

Restriction of
access to
villagers

Phoni and Balar islands
and nearby waters

Security for the
guests/fencing
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In case of parameters such as air quality and noise, where the source can affect though
the shortest route possible, the consideration will be aerial distance, whereas things like
surface water quality where the source have to follow a specific path of the medium, the
considered distance will be the distance in the waterbody.

41.2 Temporal scope and its justification

The environmental issues will have time period up to which their impact is felt by the
receptors, that determine the temporal nature of these impacts. Receptors in the impact
area could be human beings, ecosystem, and properties depending on the nature of the
issue and the temporal scope for the issues are to be defined. So, the time period till the
effect of the source can be distinctively felt or experienced by the receptor is considered
as the temporal scope. For e.g., the air emissions from construction will remain only
during the construction time. After some period, the effect to the receptors get

neutralised when the source become inactive.

The Environmental Issues

Temporal scope

Frequency

Fugitive dust of construction

For 8-10 hours from the
emission time

For 3-4 months of
construction period

Noise pollution

For few minutes from the
emission time

For 3-4 months of
construction period

Air pollution from fuel use

For 24 hours from the

Continuous when resort is

emission time operational
o Continuous when resort is
GHG emission from fuel use | Several years .
operational

Marine water contamination
by debris & soil

For 2-3 days from the
emission

For 3-4 months of
construction period

Marine water contamination

For 2-3 days from the

Continuous when resort is

by effluent let off emission operational
Groundwater contamination Several years from the Continuous when resort is
by effluent let off emission operational
. ' . Continuous when resort is
Depletion of water resources | Till the next rains .
operational
Depletion of fossil fuel . Continuous when resort is
Irreversible .
resources operational
. o . Continuous when resort is
Solid waste contamination Plastics non degradable .
operational

Degradation of Corals & fish

Continuous when resort is

: . Irreversible :
species by pollution operational
Degradation of terrestrial Irreversible Construction start time
ecosystem
Removal of vegetation Irreversible Construction start time

Loss off access to the islands

Till access is given

Continuous when resort is
operational

Increase in traffic in the
waters

Irreversible

Continuous when resort is
operational

Table 4-2

The EIA Study areas and temporal scope
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Method of Study

The objectives of this EIA/SIA study are to assess the levels of risk of the island resort
construction and operation and to plan appropriate mitigating measures and formulate
effective management plans. These objectives are related to the environment of the
region and the social aspects of the people living in the project affected areas.
Methodology to carry out environmental & social assessment and study involves
following activities:

4.2.1

Physical Survey and site visit

Interaction with affected people

Review of available literature

Compliance review to statutory requirements
Baseline environmental monitoring

Identification and Prediction of Impacts

Risk Assessment and Management Plan
Formulation of Environmental Management Plans

Compilation of Secondary Data

The secondary data collected during the study phase were

The records and data related to the project progress, infrastructure requirement,
resource requirements, and communications to the government departments.
The data, technical specifications and reports available for the equipment to be
installed at site

The data and reports from the Lampi Marine National Park5o

The data from the Ministry of Hotels and tourism (MOHT)51

The copy of various laws passed by government of Myanmar that are applicable
to the project

The historical weather and climate data of Kawthaung, Myeik, and site from
Meteoblue, World Meteorological Organisation (WMOQ)52, National Oceanic and
Atmospheric Administration (NOAA)33, Department of Meteorology and
Hydrology (DMH)34, Myanmar,

The data and reports related to hotel industry from United Nations Framework
Convention for Climate change (UNFCC)s5, World Health organisation (WHO)ss,
and International Finance Corporation (IFC)37.

50 http://www.lampipark.org/

51 http://www.myanmartourism.org/

52 http://www.wmo.int/pages/index_en.html

53 http://www.noaa.gov/

54 http://www.dmh.gov.mm/

55 http://unfccc.int/2860.php

56 http://www.who.int/en/

57 http://www.ifc.org/wps/wcm/connect/corp _ext _content/ifc_external corporate site/home
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e The data on resource consumption in Tropical Island resorts from various
international websites such as Global Water Forumss, Pacific Asia Travel
Association (PATA)59, Green Hotelieré?, World Resources Institutest, and Kounisz.

e The specifications and guidelines from United States Environmental Protection
Agencys3 (US-EPA) and United States Green Building Council on Leadership in
Energy and Environmental Design (LEED) were revieweds+.

¢ The technical specifications and guidelines in the website of Mitsubishi Rayonss,
GE Watersé, Hitachi¢?, and Goshu Kohsan Co Ltdé8, for review of the Membrane
Bioreactor (MBR) sewage treatment for the project.

e The technical specifications, statistics and reports of the seaplanes and floats
from the website of Cessna¢?, Wipair70, Aviation Safety Network’t and European
Aviation Safety Agency72.

e Technical specifications and reports of floating marina and pontoons from the
website of Versadock?3,

e Myanmar Tourism statistics for 2012, 2013, 2014 and 201574 published by
Ministry of Hotel and tourism.

e Energy Efficiency and conservation in hotels-towards sustainable tourism?5 by
Department of Energy technology, Sweden

e The data and maps provided in the World Resources Institute?s.

e The international standards ISO 14001:2015, OHSAS 18001:2007, ISO
45001:2018 and 1SO 22000:2005

58 http://www.globalwaterforum.org/

59 https://www.pata.org/

60 http://www.greenhotelier.org/

61 http://www.wri.org/

62 http://cr.kuoni.com/docs/water _manual _hotels thailand 0 0 4.pdf

63 https://archive.epa.gov/greenbuilding/web/html/

64 http://www.usgbc.org/leed

65 http://www.mrc.co.jp/sterapore/english/product/am/spec.html

66 http://www.gewater.com/products/membrane-bioreactor-mbr.html

67 http://www.hitachi-infra.com.sg/services/environmental systems/industrial water/activated sludge.html
68 http://www.goshukohsan.com/

69 http://cessna.txtav.com/

70 https://www.wipaire.com/

71 https://aviation-safety.net/

72 https://www.easa.europa.eu/

73 http://versadock.com/

74 http://www.myanmartourism.org/images/tourism-statistics/2015.pdf

75 http://www.greenthehotels.com/eng/BohdanowiczChurieKallhaugeMartinacHawaii2001. pdf
76 http://www.wri.org/
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4.2.3 Survey for Primary Data Collection

a) For physical and biological surveys

The EIA consultants have made 11 visits to the Mergui archipelago since January 2017
till December 2018 making visits in all kinds of seasons including the monsoon in July
2017. The objective was to perform field survey of the current situation of the project
islands and interaction with government authorities and nearby villagers. They reviewed
the project data related to the plans, drawings, infrastructure requirement, and had
interacted with the project managers. The water samples of surface freshwater in Phoni
Island, ground water in both the islands and marine water near the shores of both islands
were drawn for laboratory testing. The noise levels were monitored in both the islands
at different points.

Figure 4-1 The EIA Consultants with Dr San Tha Tun in Mawlamyine University

The EIA consultants visited the Marine sciences department of the Mawlamyine
University to collect data and information on the marine species, vegetation, mangroves
in the Mergui Archipelago. The “Preliminary study on the Mangroves of Lampi Island and
adjacent areas, Myeik Archipelago, Tanintharyi Division” by Dr San Tha Tun was
reviewed seeking clarifications from the author himself. The scoping report was made
after the inputs from the marine species consultant were made. The contents in the
EIA/SIA study report relating to the marine species, mangroves, dune vegetation and
sea grass was also reviewed by the consultant expert. The final EIA report contents were
also discussed with this expert to make sure that the management plans made will be
effective.
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The EIA consultants also consulted with Dr Nang Mya Han, Professor and Head of the
Marine Science department in the Myeik University who works as advisor to the
Mangrove Restoration foundation. She has researched extensively on Mangroves in
Tanintharyi and also worked as a consultant to Flora and fauna international in the
project region. Her insights were taken in formulating the mitigation plans relating to
marine pollution and conserving mangroves.

The visit made from 15" to 18" May 2017 covered the assessment surveys of the nearby
islands to the project islands named Majhun Galet (also written as Makyun Galet), and
Nyaung Wee and the Aung Bar village in the mainland. The air quality and the noise
levels at the project islands were monitored.

The visit made from 12" to 15" July 2017 for the assessment surveys of the project
islands and the nearby islands in the monsoon season with rough waves in the region
when the tourist season was completely dormant. The air quality and noise were
monitored in Aung Bar village, Majhun Galet village, Nyaung Wee village, Phoni Island,
Balar Island and 115 islands. The subsequent visits were used to collect more
information and interview more people.

Testing of Water samples

The marine water samples were drawn from the shores of both the islands on 17" March
2017 to test the turbidity, salinity, dissolved oxygen and pH. The consultants monitored
the parameters with hand held portable instruments as a preliminary review.

Parameter Unit Equipment
Turbidity NTU Lutron TU-201677
Salinity % Lutron PSA-31178
Dissolved Oxygen (DO) mg/Litre Lutron DO-5512SD79
pH - Lutron pH-22280

Table 4-3  Water testing with portable equipment during the site visit

The samples of marine water from the shores, ground water from both the islands and
surface water from Phoni Island was drawn to be tested by AMD, a third-party laboratory.
The parameters tested were as below

77http://www.lutron.com.tw/ugC_Showroomltem Detail.asp?hidKindID=1&hidTypelD=148&hidCatID=&hidShowID=103
2&hidPrdType=&txtSrhData=

78http://www.lutron.com.tw/ugC Showroomltem Detail.asp?hidKindID=1&hidTypelD=55&hidCatID=&hidShow|D=894&
hidPrdType=&txtSrhData=

79http://www.lutron.com.tw/ugC _Showroomltem Detail.asp?hidKindID=3&hidTypelD=157&hidCatlD=&hidShowID=119
2&hidPrdType=&txtSrhData=

80http://www.lutron.com.tw/ugC Showroomltem Detail.asp?hidKindID=1&hidTypelD=45&hidCatID=&hidShowID=290&
hidPrdType=&txtSrhData=
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2 The EIA Consultants during their field surveys

Figure 4
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Parameter tested Unit WHO guidance value
Turbidity NTU 5

pH Standard Unit 6.5t08.5

Total Dissolved Solids mg/I 1000

Total Hardness as CaCOs3 mg/I 500

Total Alkalinity as CaCOs mg/I N/A
Conductivity pNS/ecm N/A

Iron Content mg/I 0.3

Chloride Content mg/I 250

Salinity mg/I N/A

Table 4-4 Water testing by third party laboratory for samples drawn

Ambient air quality Monitoring

Air ambient quality test was done taking samples from different points near the project
islands on 16" to 18" May 2017, and 12" to 14" July 2017. The points selected were
Aung Bar village jetty, Majhun Galet village near the library, Nyaung Wee village near
the beach, 115 islands near the jetty, Balar Island on North Western shore and Phoni
Island on North Eastern Shore. The geographical coordinates of the points selected for
the air quality monitoring were as below

Place Name Latitude North Longitude East
Aung Bar village Jetty 10°34' 02" 98028' 55"
Majhun Galet Village 10°40' 46" 98°15' 30"
Nyaung Wee village 10°29' 45" 98°13' 59"
115 Islands 10027' 49" 98°10' 55"
Phoni Island 10027' 38" 98°13' 08"
Balar Island 10°27' 58" 98°14' 25"

Table 4-5 Points used for ambient air quality testing during site visit
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Parameter Measured Unit Limitss1
Total Suspended particles 82mg/m?3 Not Applicable
Respirable particulate matter PM+o 83ug/m? 50 ug/m?
Respirable particulate matter PM. s ug/m?3 25 ug/m?
Sulphur Dioxide (SOz) ppms4 500 pg/m?®
Oxides of Nitrogen as (NO>) Ppm 200 pg/m?®
Hydrogen Sulphide as (H.S) Ppm 0.005 ppm
Carbon Monoxide as (CO) Ppm 9 ppmss
Carbon Dioxide as (COz) Ppm 400 ppm
Ozone (Os) ppm 0.1 ppm
Humidity % Not Applicable

Table 4-6 Parameters for ambient air quality testing during site visit

Noise Monitoring

The noise levels were measured from three points each from the islands on 17" March
2017 and 16" May 2017. The equipment used was AR814 Sound Level Meter8s. The
third-party monitoring of the noise was performed on 12", 13" and 14" of July 2017 at
six points in the project area. The points chosen for the air quality monitoring were used

to measure the noise levels.

Place Name Latitude North Longitude East
Aung Bar village Jetty 10°34' 02" 98028’ 55"
Majhun Galet Village 10°40' 46" 98°15' 30"
Nyaung Wee village 10°29' 45" 98°13' 59"
115 Islands 10027' 49" 98°10' 55"
Phoni Island 10027' 38" 98°13' 08"
Balar Island 10°27' 58" 98°14' 25"

Table 4-7 Points used for noise level monitoring during site visit

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

82 Milligram per cubic metre
83 Microgram per cubic metre
84 Parts per Million

85 http://www.detectcarbonmonoxide.com/co-health-risks/

86 http://en.smartsensor.cn/products detail/&productld=163.html
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b) For socio-Economic surveys

The EIA consultants have been visiting the project islands since January 2017 for the
environmental and social impacts of island resort projects in the Mergui Archipelago.
The affected areas are the villages in the Su Nge Par Line Village tract that
encompasses the project islands and the Lampi Marine National Park.

Dates of meetings Location of meeting

10th January 2017 Aung Bar Village
27th January 2017 Aung Bar Village

06th February 2017 Aung Bar, Majhun Galet and Nyaung Wee villages

7th February 2017 Kawthaung Public meeting
16th March 2017 Aung Bar Village
05th May 2017 Aung Bar Village
17th May 2017 Kawthaung Public meeting
12th July 2017 Aung Bar Village

13th & 14™ July 2017 | Majhun Galet and Nyaung Wee villages
22" September 2017 | Aung Bar Village

8" October 2017 Majhun Galet, Pulonetontone and Nyaung Wee villages
09" October 2017 Kawthaung Public meeting
25" & 26™ March 2018 | Aung Bar, Majhun Galet and Nyaung Wee villages

18" December 2018 Aung Bar, Majhun Galet and Nyaung Wee villages

Table 4-8  The socio-economic and public stakeholder meetings conducted

The villages that come in the area near the island resort projects are Aung Bar village,
Majhun Galet village, and Nyaung Wee village. Majhun Galet village is in the Bo Kyaw
Island that is inside the Lampi marine Park zone. Nyaung Wee village is in the Nyaung
Wee Island and Aung Bar village is a coastal village on the mainland from where the
project islands can be accessed. The Moken sea gypsies, locally known as “Salon” live
in the villages of Majhun Galet and Nyaung Wee.

The consultants during their various site visits as stated in the above table, from January
2017, had performed field surveys of the surrounding neighbourhood and interacted with
the government authorities related to Tourism, Forest, Water Resources, Fisheries and
General Administration.

They also met with the officers of Nature and wild life conservation Division in Majhun

Galet and the activists for conservation of Salons and Lampi Park. The NGO Kannee
Family Altruism for ocean clean-up was interviewed to have understanding on the
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marine pollution and effect of resorts. The commercial trade associations met were the
Kawthaung Merchants Association and Fishery Association for Shallow Waters.

The consultants spent time with the villagers in Aung Bar, Majhun Galet and Nyaung
Wee to understand their perceptions on the island resort development, its effect on their
livelihood, fishing, transportation etc. The main public hearing was decided to be held
on 18" May 2017 during the discussions with the then village tract head of Su Nge Par
Line, Mr Htay Naing.

Figure 4-3 The Public meeting at Victoria Cliff

The publicly announced stakeholders’ meetings were done at Garden Hotel on 7%
February 2017, Kawthaung Hotel on 17" May 2017 and Victoria Cliff on 9"" October 2017
inviting government officials and villagers from Aung Bar village, islands Majhun Galet
and Nyaung Wee along with the representative of the sea gypsies. The second public
meeting was initially planned for 18" May 2017; but to accommodate the request from
the villagers and the sea gypsies, it was advanced to 17" May for better participation.

4.2.4 Mapping
The EIA consultant team performed the mapping of the project during the time of field

surveys along with the review of the records and established the project location,
boundaries, and the project affected area.
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4.2.5 Levels of Effort

Qualifications of specialists

The expertise and profile for the EIA study for the project comprised of
e EIA and climate change expert

o Expert on the international standards for environment & occupational safety
e Expert on meteorology, climate and hydrology

o Expert on livestock, fisheries and biodiversity

o Expert on water treatment, and recycling

o Local expert conversant in the native language and customs

¢ Construction and project management expert

o Expert on Marine species, mangroves and sea grass

o Expert in Botany, and tropical plant species

Time for literature review

The total time spent for literature review is 20-man days for the EIA team. These 20-man
days was spread across a period of five months’ time. 8-man days for literature survey
has been completed for the scoping phase of the study and the rest 12-man days was
spent during the EIA/SIA study.

Time for field surveys by specialists

The total time estimated for the field surveys was 25-man days of which 10-man days
was spent for the scoping phase of the study. The field visit for the EIA/SIA study team
comprised of the EIA specialist, biodiversity expert, water treatment expert and the local
expert conversant in the native language. The actual time spent on the surveys was 26-
man days including the 6 days spent for the scoping phase.

Time for reporting by specialists

The total time estimated for the reporting of the assessment was 15 days that is spread
across a period of 2 months’ time after the completion of the field survey and sample
collections. The time for collection and testing the samples is not included as it is
performed by external laboratories. The testing activities move simultaneously with the
reporting time. The actual time spent for the reporting was 16 man days spread across
a period of 3 months.

Number of field surveys

The field survey for the EIA/SIA study has to cover the project island and the nearby
waters. The review of socio-economic parameters required interactions with people of
surrounding villages, non-governmental organisations and the local government
departments related to the project. These visits were managed by 11 field surveys, from
January 2017 to December 2018 as mentioned in the section above.
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4.2.6 Public Administration and Planning

The project resort and its affected area fall in the Kawthaung district of Tanintharyi
region. The Tanintharyi region has a total of 3 Districts, 10 Townships, 83 Wards, 264
Village Tracts, 1,250 Villages. The region fares almost at par with the national average
in most of the social development indices. However, the poverty rate is 33% compared
to the national average of 26%. The population density is low with only 32.5 persons per
km?.

The project island and the affected area are in Kawthaung Township and the affected
villages because of the project are Aung Bar, Nyaung Wee Island and Majhun Galet
Island. The region in the mainland has lot of rubber and palm oil plantations that resulted
in widespread clearance of forest land. The cost of electricity is also comparatively high
in the township making industrial development not feasible. The charges for electricity
per month in Majhun Galet are 15,000 Myanmar Kyats. The area has good potential to
develop as a tourist haven after the Thailand border was opened. The Mergui
Archipelago has seen exponential increase in the tourist arrivals in the past two three
years.

The marine national park, Lampi Island is very near to the project area and the presence
of the national park has resulted in many social and environmental organisations
extending their help in developing the region through ecotourism with a community-
based framework to make it sustainable. The local government authorities also assist in
developing the area though sustainable ecotourism. The main economic activities of the
people nearby are based on fisheries in the archipelago and the preservation of this
ecosystem is vital in maintaining their livelihoods.

The Moken sea gypsies who are a vulnerable ethnic minority live in the project area;
widespread human encroachment inducing development in the islands will seriously
cripple their culture and identity. The village tract that covers the project area is Su Nge
Par Line with Aung Bar as the main village in it. All developments in the islands are under
the supervision from the local authorities to ensure the villagers are not at the receiving
end.
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4.2.7 Legally Protected National, Regional or State Areas

4.2.7.1 Forest conservation areas (including biodiversity reserved areas)

The project islands are around 12 nautical miles south of the border of the Lampi Marine
national park. The project islands are clearly outside the park zone; however, the islands
have forest cover all over them as they are not inhabited that may be used by the species
in the park as habitat. There are no biodiversity reserved areas in the project islands of
Phoni and Balar. The project development is limited to only 10 acre each on the two
islands leaving the rest of the islands as it is.

4.2.7.2 Public forests

The project affected islands are covered by forest cover that belongs to the people of
Myanmar. However, project does not result in wide spread removal of forest cover for
construction or submergence of forest due to change in hydrology. The project
development is limited to only 10 acre each on the two islands leaving the rest of the
islands as it is.

4.2.7.3 Parks (including marine parks)

The project islands are near to the Lampi Marine national park being located around 12
nautical miles south of the border of the marine park zone.

4.2.7.4 Mangrove swamps

The project islands of Phoni and Balar do not have mangrove sites; however, the nearby
islands have identified protected mangrove ecosystem sites. The project will not result
in destruction of the mangroves.

4.2.7.5 Other sensitive coastal areas

The project islands are amongst pristine islands and beaches and a coastal zone that is
rich in biodiversity and corals reef ecosystem. The coral reef ecosystem in Myanmar is
found only in the Southern Rakhine and the Tanintharyi region. The Ayeyarwady delta
does not have coral reefs due to high sedimentation. As per Flora and Fauna
International (FFI) there are 380 species of corals that support the coastal and marine
fisheries. They also act as natural protective barriers, deterring beach erosion, retarding
storm waves and are good for tourism as seen in other parts of the globe.

The increase in turbidity in the marine waters due to sediment or waste water discharges
can destroy the corals and hence the aquatic ecosystem in the area. So, the project
development has to happen without the pollution of the marine waters from the soil run
off or the wastewater let off. The project owner is having a zero-discharge system by
recycling the waste water generated in the island resort to preserve the pristine waters
as they have an incentive to protect the aesthetic nature of the area.
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4.2.7.6 Wildlife sanctuaries

There are no wild life sanctuaries in the project area apart from the Lampi marine
national park which is already mentioned above.

4.2.7.7 Scientific reserves

There are no scientific reserves in the project area apart from the Lampi Marine national
park.

4.2.7.8 Nature reserves

There are no nature reserves in the project area apart from the Lampi Marine national
park.

4.2.7.9 Geo-physically significant reserves

There are no geo-physically significant reserves in the project area apart from the Lampi
Marine national park.

4.2.7.10 Other nature reserve nominated by the Minister

There are no nature reserves nominated by any ministers in the project area apart from
the Lampi Marine national park.

4.2.7.11 Protected cultural heritage areas

The Moken sea gypsies who are a very vulnerable ethnic minority are in the project
region. Their culture and identity are at risk because of widespread development in the
archipelago. The project owner is committed to not to restrict their movement in the
surrounding waters and the project islands for the sake of guests. This has been agreed
in the public meetings in presence of elected representatives.

4.2.7.12 Protected archaeological areas or areas of historical significance.

There are no archaeological sites in the area of historical significance.
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4.3 Physical Components

The physical components assessed for the project consist of the Climate, Landscape,
soil, topography, water resources, and water quality of the project affected area.

4.3.1 Climate/Meteorology

The climate of Kawthaung is tropical (Am as per Képpen climate classification)?” with
significant rainfall during most months of the year and a short dry season. The average
annual temperature is 26.9°C and the rainfall here averages 3,681 mm. The driest month
is February, with 21 mm of rain. Most precipitation falls in August, with an average of
664 mm. April is the warmest month of the year. The temperature in April averages
28.4°C. In December, the average temperature is 25.9°C. It is the lowest average
temperature of the whole year.

The climate data available in Meteoblue88 for the geographical coordinates of the island
shows the same pattern as that of Kawthaung with very slight variance in data. The
Meteoblue climate diagrams are based on 30 years of hourly weather model simulations
and available for every place on Earth. They give indications of typical climate patterns
and expected conditions (temperature, precipitation, sunshine and wind).
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Figure 4-4 Climate graph of the region
Source: Climate Data Organisation. Period 1982 to 2012

87 http://koeppen-geiger.vu-wien.ac.at/
88 https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/10.46N98.22E0 _Asia%2FRangoon
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Figure 4-5 Temperature and precipitation data-Project Islands (Source-
Meteoblue)
30 days
/,‘———4-__‘____
25 days
20 days
15 days
10 days
,.,.-’/
5 days l
0days - . .
Sunny Partly cloudy @ Overcast — Precipitation days

meteoblue

Figure 4-6 Sunny, cloudy and precipitation days (Source- Meteoblue)
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Figure 4-7 Windrose diagram for Island (source Meteoblue)s?

The project area has a warm climate with high humidity and high rainfall. The area
is cloudy during monsoons and since located in the tropics, sunshine time is more.
The location is ideal for a tropical island resort.

89 https://www.meteoblue.com/en/weather/forecast/modelclimate/10.33N98.14E0_Asia%2FBangkok
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Figure 4-8 Wind speed diagram for Island (source Meteoblue)
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Figure 4-9 Precipitation Amounts diagram for Islands (source Meteoblue)
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Figure 4-10 Average monthly Humidity in the Project area
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Figure 4-11 Temperature distribution diagram for Islands (Source-Meteoblue)
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4.3.2 Topography

The project islands of Phoni and Balar are not inhabited and are fully covered in
vegetation by natural forest. There are three hilly points where the elevation is above
100 metre in the Phoni (Bo Yar Nyunt) Island (at 153m, 145m and 120m). The Balar
Island is smaller and mostly flat with very little elevation less than 40 metre al throughout.
Only three points are above 10m elevation (22m, 30m and 38m). The areas where the
project resort development is chosen on the two islands are within 10m of elevation and
mostly flat land with little vegetation.

The marine waters between the two islands of Phoni and Balar are shallow with depths
varying up to a maximum of 10 metre and mostly ranging between 4 to 7 metre. The
marine waters around the islands are also shallow with the depths in Mergui Archipelago
ranges within 30 metres at almost all places; however, the dive sites are deeper with
even 50metre sites. The depth of marine waters between the Myanmar mainland and
the project islands are within 30m.

Figure 4-12 The elevation contour map of the project island s%

90 http://elevationmap.net/kawthaung-myanmar-burma?latings=(10.48101786743741,98.23373794555664)

EIA/SIA- Phoni and Balar Island Resort Project 7



MyAsia
4.3.3 Geology/Seismology

Myanmar is located in a tectonic plate boundary region9t where the Australian, Indian,
Eurasian, and Sunda Plates meet, with a major fault structure “Sagaing Fault line”
running north-south up the middle of the country. Even though, the project location is in
Southern Myanmar, that has not experienced any earth quakes in the near history, there
happened an earth quake on 13" April 2016 of magnitude 6.9 on Richter scale in the
upper part of Myanmar.

No seismic survey has been performed for the project islands as seismic risk was not
identified as a significant parameter. The seismic study has not been performed as part
of the EIA study as well. The project construction in the two islands will not amplify the
chances of an earth quake in the region since the construction involves only assembly
of modular components. The cottages made for the project are also small in size to
cause damage in the event of an earth quake.

Plate boundaries, faults and rates modified after NASA/Goddard Space
Flight Centre, Digital Tectonic Activity Map of the Earth, 2000; PLATES
Spreading ridge and associated transforms Project, University of Texas at Austin; Replumaz et al. 2001; Hall, 2002;
— Vigny et al. 2003; Morley 2004, Base digital elevation model from:

—h Subduction margin, tick on upper plate

Tectonic setting of SE Asia and

.
the Sagalng Fault e rsat:‘ekier;srlr.ﬁn‘;uelrt;:g;ﬂmg shear senise and slip Amante, C. and B. W. Eakins, ETOPO1 1 Arc-Minute Global Relief Model:
18 mm/yr Procedures, Data Sources and Analysis. NOAA Technical Memorandum
N —_— Otherfatit NESDIS NGDC-24, 19 pp, March 2009.
m 18mm/yr Annual motion of plate relative to static Eurasia
——
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Tarim Tectonic block name lan Watkinson 2013

Figure 4-13 The seismic plates in South East Asia%®2

91 http://tectonicsofasia.weebly.com/burma-plate.html
92 http://onlinelibrary.wiley.com/doi/10.1002/2016JB012923/full
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4.3.4 Natural Hazards

The island resort project is to be built on two islands that are in the Mergui Archipelago
located south of the Lampi marine national park. There are only small islands around
the project islands of which Nyaung Wee is inhabited. The project does not create a
hazard and there are no hazards that need to be removed for the project development.

4.3.5 Hydrology

The tidal levels at the beaches on the project islands vary 8 feet of height between the
high tide and low tide. The wave heights are within 2 metres and the direction as plotted
on 25" July 2019 is Towards North East.

Significant Wave Height with YWave Direction
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Figure 4-14 The Wave height and direction?3

93 https://www.oceanweather.com/data/
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Figure 4-15 The average Marine water temperatures for Merguio4

The surface temperatures of the marine waters are generally varying between 26°C to
32°Ce5 throughout the year as the location is only around 10 degrees north of Equator.

Figure 4-16 The Ocean currents in Mergui; the small green circle is project area

94 https://www.seatemperature.org/asia/myanmar/myeik-july.htm
95 https://www.seatemperature.org/asia/myanmar/myeik-july.htm
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Fresh water in Phoni Island (Bo Yar Nyunt Kyun)

The surface water source in Phoni Island is on top of the hill and outside the 10-acre
area where the resort is being developed. There are no other streams or rivers in the
island. This source is accessed by the nearby islanders during peak summer. The resort
operations will not restrict or prevent the access to this source for the villagers in the
nearby islands and the Moken sea gypsies. A well has been established by the project
proponent to draw groundwater which is within 500 Metres of the proposed resort area.

Figure 4-17 The ground water well in Phoni Island established

Freshwater in Balar Island

Figure 4-18 The exploration for freshwater in the Islands
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There is no surface freshwater source in the Balar Island and the project proponent has
been exploring for the groundwater source in the Island and has found water on 16™
March 2017 when the EIA consultants were present. The Moken sea gypsies provided
guidance to the exploration team to find the water. However, the water when tested was
found to be not usable due to high salinity.

Figure 4-19 Fresh water discovery in Balar Island on 16" March 2017
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4.3.6 Soil

Figure 4-20 The sandy clay soil in the island
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The project island is covered by sandy clay soil with sands on the beaches and rocky
terrain on parts of the shores. The soil analysis is not done for the island during the
EIA/SIA study.

7 \ath B

Figure 4-21 Rocky terrain on the shores of the project islands
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4.3.7 Mineral Resources

The mineral resources are not found or heard of in the in the project zone and any future
discoveries are not going to be affected by the project activity. The project owner has
the responsibility to hand over any mineral discoveries to the authorities.

4.3.8 Surface and Ground Water Quality

The freshwater sources in the islands are detailed in the section 4.3.5 above for
Hydrology. The project resort will be using the ground water from both the islands (the
groundwater source in Balar is yet to be discovered). The waste water effluent is
recycled to ensure zero discharge to the ground or the marine waters. The project is not
going to contaminate the surface and groundwater resources in the project islands.

The water sample from the freshwater sources and the marine water was tested and the
results are below. The test results show that the groundwater quality is within acceptable
limits as per the WHO guidelines for the stream water and the Ground water in Phoni
Island. The analysis from the testing laboratory for the groundwater source discovered
in Balar Island shows high turbidity, Iron content and hardness. The recommendation is
that if the water is used after treatment, it will be prone to scaling and corrosion.

Type of water Marine water Ground water Stream ; WHO
Location Balar | Phoni | Balar | Phoni | Phoni ] value
Turbidity 3 4 93 24 4 NTU9 5
pH 8.3 8.1 5.15 6 6.7 6.5t0 8.5
Total Dissolved Solids >1990 >1990 1189 53 75 mg/l 1000
Total Hardness >300 >300 >300 30 30 mg/I 500
Total Alkalinity 153 147 9 42 36 mg/l N/A
Conductivity >1990 >1990 >1990 125 193 pS/cm N/A
Iron 0 0.01 >3.3 0.25 0.11 mg/I 0.3
Chloride >1000 >1000 780 10 5 mg/I 250
Salinity 29,500 | 30,000 1150 <585 <585 mg/I N/A

Table 4-9  The water quality test results summary from AMD

The marine water near the project islands shows low turbidity of 3 and 4 NTU and salinity
of 3% (average ocean salinity is 3.5%). The clear waters are good from a tourism
perspective as the project targets the travellers that are interested in diving activities

96 NTU stands for Nephelometric Turbidity Units
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4.3.9 Noise Levels

The islands where the project is being conceptualised are remote uninhabited islands
and hence are noise free apart from the sound of any occasional fishing boats moving
in the sea nearby. The construction phase is expected to increase the noise levels as it
involves activities such as drilling, piling, equipment operation, grinding etc; however,
the construction phase of the project is planned to be done with pre-engineered modules
and structures minimizing the noise.

The contractor will keep a log of noise measurements during the construction work. The
equipment will be fitted with mufflers to reduce the noise whilst under operations. In the
operation phase, the noise producing equipment such as Diesel Generators shall be
installed within noise proof rooms or canopies.

Phoni Island Balar Island
Date Time Beach | Resort Well | Beach | Resort Inside
(dB) (dB) (dB) (dB) (dB) (dB)

11.00-12.00 56 42 36 51 45 32
16 March 2017

14.00-15.00 53 41 34 48 43 24

08.00-09.00 56 42 32 56 42 24
17 March 2017

11.00-12.00 53 39 35 50 46 26

11.00-12.00 56 44 38 54 48 32

16 May 2017
14.00-15.00 58 45 32 53 49 33

Table 4-10  Noise level measurements at the project site by the consultants

Place Name Latitude North Longitude East T reac(i(ijnt) average
Aung Bar village Jetty 10°34' 02" 98028' 55" 55.80
Majhun Galet Village 10°40' 46" 98°15' 30" 56.34
Nyaung Wee village 10°29' 45" 98°13' 59" 51.68
115 Islands 10027' 49" 98°10' 55" 53.98
Phoni Island 10027' 38" 98°13' 08" 56.34
Balar Island 10°27' 58" 98°14' 25" 51.28

Table 4-11  Noise level measurements by third party environmental consultant
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The noise level measurements were performed at three points each on both the islands
on three different days; the first two in March 2017 and the third in May 2017. The points
chosen in Phoni Island were the North Eastern beach shore, the proposed resort area,
and the ground water well. The points chosen in Balar Island were the North Western
beach shore, the proposed project site and around 200 metre inside the island. The
values were found to be within the acceptable limits prescribed by the world health
organisation and the environmental emission norms set by the ECD.

The third-party measurement of the noise levels of the project area was performed on
12", 13" and 14" of July at six different points namely the Aung Bar Jetty, Majhun Galet
Village, Nyaung Wee village, 115 islands, Balar Island and Phoni Island.

4.3.10 Air quality

The air quality measured data available in the Myanmar Environmental portal shows the
Tanintharyi region performing poor compared to other regions of Myanmar. However,
the project islands are very remote and are not comparable with these national average
surveys of townships and districts. The air quality monitoring at the project area was
done with the same six points where the noise levels were monitored.

. Aung Majhun Nyaung 115 Phoni Balar
Parameter Monitored Bar Galet Wee Island Island Island
Total Suspended particles 0.40 0.20 0.20 0.24 0.30 0.20
Respirable particulate 5.48 36.72 28.96 20.22 19.18 | 19.18
matter PM1q
Respirable particulate 2.92 19.60 7.50 3.50 4.68 3.40
matter PM, 5 ’ ) ) ) ’ ’
Sulphur Dioxide (SO2) 0.00 0.00 0.00 0.00 0.00 0.00
Oxides of Nitrogen as 0.023 0.019 0.013 0.019 0.021 | 0.023
(NO2)
Hydrogen Sulphide as 0.00 0.00 0.00 0.00 0.00 0.00
e . . . . . .
Carbon Monoxide as (CO) 0.00 0.228 0.00 0.00 0.00 0.00
Carbon Dioxide as (CO>) 380 400 397 379 455 477
Ozone (Os) 0.00 0.00 0.00 0.00 0.001 0.00
Humidity 82.60 81.10 86.50 86.90 89.80 | 89.80

Table 4-12  Air Quality measurements by third party environmental consultant
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The project being developed in uninhabited islands, the quality of air now can be
described as fresh. The construction phase is expected to generate dust pollution and
the movement of boats and other equipment that uses fossil fuels are going to emit
exhaust gases to the atmosphere. In the operation phase, the air quality is going to be
affected by the emission from use of fuel for transportation and power.
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Figure 4-22 Air quality in Myanmar (Myanmar Environmental resource portal)®?

The air quality monitoring was done by the consultants with portable devices at three
points on both the islands as per the wind rose diagram and air movement direction. The
points chosen were on the shores of the islands near to the proposed project site. The
measurements in the project area were performed in May 2017. The values for
respirable particulate matter was were found to be within the limits provided in the WHO
guidelines.

97 http://mya.gms-eoc.org/

EIA/SIA- Phoni and Balar Island Resort Project 82



MyA'sia

Phoni Island Balar Island
Parameter

(24-hour average) ..
1 2 3 1 2 3 Limits98

Respirable  particulate | ) o0 | 55 53 | 2101 | 24.38 | 2853 | 25.32 50
matter PM1g

Sulphur Dioxide as SO: 0.00 0.00 0.00 0.00 0.00 0.00 20
Oxides of Nitrogen as 0.02 0.02 0.02 0.02 0.02 0.02 40
NO,

é)grbon Monoxide as NDL NDL NDL NDL NDL NDL 2

Table 4-13  The air quality monitoring in the project islands in May 2017

98 http://www.who.int/mediacentre/factsheets/fs313/en/
99 NDL is Not at Detectable Level
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The biological components of the project area refer to the animals, birds, fishes,
amphibian, plants and other organisms in the project area and an assessment of
whether they are endangered due to the project development. The International Union
for Conservation of Nature (ICUN)00 publishes a red list in which they classify the level
of threat to extinction faced by a species. The categorisation used by ICUN is version
3.1101 now and is summarised below. The EIA/SIA report also used the same notation
and classification used by the ICUN to express the endangered species in the Project

area.
Classification Notation Classification Notation
Extinct EX Near Threatened NT
Extinct in the wild EXW Least concern LC
Critically endangered CR Data Deficient DD
Endangered EN Not Evaluated NE
Vulnerable VU
Table 4-14 ICUN classification and notations
Extinct
Extinct in the wild
Th reatened
Evaluated l ——————————
- Near Threatened (NT) @ @
mﬂ © Near Least
Threatened Concern
Data Deficient (DD)
{ Not Evaluated (NE)

Figure 4-23 ICUN Ciriteria as per their latest version 3.1 (2001)

100 hitps://www.iucn.org/

101 hitp://www.iucnredlist.org/static/categories criteria_3 1

EIA/SIA- Phoni and Balar Island Resort Project

84




XRXXRRR O

Figure 4-24 The Key Biodiversity corridors of Myanmar
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Figure 4-25 Priority of Biodiversity corridors of Myanmar
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The terrestrial ecology of the island is rich as it is an uninhabited island in the
archipelago. Myanmar’s forests are habitats for numerous terrestrial animals of which a
summary of terrestrial biodiversity corridors in Myanmar is below. The Tanintharyi
corridor is near the project area. However, the mainland is far off from the islands and

has very little impact.

Terrestrial Biodiversity Corridors in Myanmar

Name Area (Km?)
Chin Hills Complex Corridor 36,272
Bago Yoma Range corridor 16,143
Western Shan Yoma Range Corridor 27,742
Upper Chindwin Catchment Corridor 50,156
Lower Chindwin Forest Corridor 40,087
Tanintharyi Range Corridor 42,880
Rakhine Yoma Range Corridor 47 914
Upper Ayeyarwady Catchment Corridor 101,394

Total 362,588

Table 4-15  Terrestrial Biodiversity corridors in Myanmar

There are 77 species of terrestrial mammals of Myanmar listed in the ICUN of which 3
are critically endangered, 19 are endangered, 23 are vulnerable and 15 are near
threatened. The three critically endangered species of terrestrial mammals are

Sl No | Scientific Name Common name Status n
Myanmar
1 Dicerorhinus sumatrensis1oz | Sumatran Rhinoceros Probably extinct
2 Rhinoceros sondaicust03 Javan Rhinoceros Probably extinct
3 Rhinopithecus strykerit04 Myanmar Snub-Nosed Monkey | 260-330 numbers

Table 4-16 Critically endangered terrestrial mammals in Myanmar

102 http://www.iucnredlist.org/details/6553/0
103 hitp://www.iucnredlist.org/details/19495/0
104 hitp://www.iucnredlist.org/details/13508501/0
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None of these terrestrial mammals are found in the project islands or the nearby islands.
The mammals in the Lampi marine park are listed in the ICUN red list and their summary

is below.

Scientific name Common name Status
Elephas maximus Asian Elephant EN
Sunda pangolin Sunda Pangolin EN
Dugong dugon Dugong VU
Macaca nemestrina Southern Pig-tailed Macaque VU
Aonyx cinerea Oriental Small-clawed Otter VU
Ratufa bicolor Black Giant Squirrel NT
Trachypithecus obscurus Dusky Langur NT

Table 4-17  The mammals in Lampi marine national park

There are six species of turtles and tortoises that are critically endangered in Myanmar
and the in the Lampi Marine National Park, there are three species listed in the ICUN
red list; however, their habitat and nesting zones have never been observed or reported
in the project island. The project island is outside the Lampi marine National park zone105
and the site does not feature as having any habitat or nesting site of any of the
endangered species of turtles, birds. However, the probability of these species using the
islands as a habitat or nesting site cannot be ruled out due to the proximity to the Lampi
park.

Scientific name Common name Type Status
Caretta Caretta Loggerhead Turtle Turtle EN
Chelonia Mydas Green Turtle Turtle EN
Lepidochelys Olivacea Olive Ridley Turtle Turtle VU

Indotestudo Elongata Yellow Tortoise Herpetofauna EN

Limnonectes Blythii Blyth’s Giant Frog Herpetofauna NT

Table 4-18 The Turtles and Herpetofauna in Lampi marine national park

105 hitp://www.lampipark.org/wp-content/uploads/2015/10/map.pdf
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4.4.2 Forest/Vegetation Cover

The project islands are densely vegetated with tropical forest; however, there are not
many big trees in the project islands where the resort is being developed. The vegetation
is mostly the shrubs and short trees.

Figure 4-26 The vegetation in the Phoni Island
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Balar Island

Figure 4-27 The vegetation in the Balar Island

Scientific name Status
Anisoptera curtisii CR
Dipterocarpus dyeri CR
Dipterocarpus grandiflorus CR
Dipterocarpus turbinatus CR
Hopea helferi CR
Hopea sangal CR
Parashorea stellata CR
Shorea farinosa CR
Diospyros crumenata EN
Dipterocarpus alatus EN
Dipterocarpus costatus EN
Shorea gratissima EN
Syzygium zeylanicum EN
Ternstroemia penangiana EN
Abarema bigemina VU
Hopea odorata VU
Memecylon grande VU

Table 4-19 The ICUN listed trees in the Lampi marine national Park
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4.4.3 Aquatic Biota and Habitats
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Figure 4-28 The map of protected species in the Lampi; project islands in red box

The project being in islands surrounded by pristine sea that is rich in aquatic biota such
as fishes, crustacean, corals, jelly fishes, turtles and their habitats are in the project area.
The sedimentation and discharge of waste water can seriously affect the life and habitats
around the island.

Mangroves

In Myanmar, there are three major zones where mangroves are found; namely the
Rakhine region, Ayeyarwady region and the Tanintharyi region. The project is in the
Tanintharyi region in Southern Myanmar. However, the project island does not have
identified mangroves and seagrass areas.
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Figure 4-29 Mangroves in Rakhine region (Photo by Dr San Tha Tun)

Figure 4-30 Mangroves in Ayeyarwady region (Photo by Dr San Tha Tun)
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Figure 4-31 Mangroves in Tanintharyi region (Photo by Dr San Tha Tun)

Rhizophora Mucronata, Rhizophora Apiculata, Ceriops Tagal, Xylocarpus Granatum
and Excoecaria Agallocha are most common mangrove species seen in and around
Lampi Island

Figure 4-32 Rhizophora Mucronata and Xylocarpus Granatum
(Photo Dr San Tha Tun)
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Figure 4-34 Excoecaria Agallocha (Photo Dr San Tha Tun)

Mangroves are essential to the existence of aquatic species as it acts as breeding
point for many species of fishes, crabs and other organisms. They also act as a sink
to Carbon Dioxide in the atmosphere.

The villagers in Aung Bar, the fishing village on the main land has created a 200-
acre mangrove park near to the village in a period of 12 years. They survey every
year and make plans about the planting for more area. The village head Mr Myo Oo
explains how the fishes and crabs increased in the nearby waters after the park was
built by the villagers.

EIA/SIA- Phoni and Balar Island Resort Project 94




Figure 4-36 The 200 Acre mangrove Park in Aung Bar
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Coral Reefs

The coral reef ecosystem in Myanmar is found only in the Southern Rakhine and the
Tanintharyi region. The Ayeyarwady delta does not have coral reefs due to high
sedimentation. As per Flora and Fauna International (FFI) there are 380 species of
corals that support the coastal and marine fisheries. They also act as natural
protective barriers, deterring beach erosion, retarding storm waves and are good for
tourism as seen in other parts of the globe

1
smith lsland
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Figure 4-37 The Coral reef Ecosystem in Myanmar.
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Figure 4-38 Corals near the Project Islands
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The corals require clean and clear waters to survive and increase in turbidity will
destroy them. The presence of corals is required for several fish species to breed
and also it makes an important tourist attraction ingredient due to its aesthetic
characteristics as far as diving and snorkelling activities are concerned.

If the turbidity of the water increases due to the soil erosion from construction or the
wastewater let off to the sea, it will result in destruction of these corals around the
project islands. Hence the project owner is taking care of this by having a waste
water recycling system to ensure zero discharge to the sea.

The waters around the islands are home to several species of fishes, crustaceans,
amphibian, and other sea creatures. The project developers in the area are to
conserve and take care of the natural biodiversity to mutual coexist so as to tap the
tourism potential of the Archipelago and its shallow waters around.

Figure 4-39 A Crustacean found on the beaches
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Figure 4-40 A jelly fish left on the beach by the waves
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Figure 4-41 sea cucumber dried by villagers in Majhun Galet village
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444 Birds

The Lampi National park is assessed to be home to about 250 species of birds. The
ICUN listed Vulnerable and near threatened species of birds are 19 (2 Vulnerable and
17 Near threatened). The project development will remove only less than 10 acres of
vegetation form the two islands that are outside the Lampi park and hence the habitat
loss for the birds due to the project will be very limited.

Scientific name Common name Status
Aceros subruficollis Plain pouched Hornbill VU
Spizaetus nanus Wallace's Hawk Eagle VU
Rollulus rouloul Crested Partridge NT
Caloperdix oculea Ferruginous Partridge NT
Megalaima mystacophanos Red throated Barbet NT
Buceros bicornis Great Hornbill NT
Halcyonamauroptera Brown winged Kingfisher NT
Phaenicophaeus diardi Black Bellied Malkoha NT
Treron fulvicollis Cinnamon headed Green Pigeon NT
Numenius arquata Eurasian Curlew NT
Esacus neglectus Beach Thicknee NT
Ichthyophaga ichthyaetus Grey headed fish eagle NT
Pitta megarhyncha Mangrove Pitta NT
Pericrocotus igneus Fiery Minivet NT
Aegithina viridissima Green Lora NT
Rhinomyias umbratilis Gray chested Jungle Flycatcher NT
Anthreptes rhodolaema Red-throated sunbird NT
Charadrius peronii Malaysian Plover NT
Platysmurus leucopterus Black Magpie NT

Table 4-20 The ICUN listed birds in the Lampi Marine national park
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Figure 4-42 Brahminy Kite (scientific name-Haliastur Indus); a bird of prey

445 Wetlands

There is no wetland or marshes in the two project islands. Hence the project
development activity is not going to hamper any wetlands and/or marshes.
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4.4.6 Protected and Conserved Areas

Figure 4-43 Lampi Marine National park in red and Project Islands in yellow box

The Lampi Marine National Park10s that is an ASEAN heritage park is around 12 Nautical
Miles north of the project Islands and the resort operations can adversely affect the
marine park if the environmental issues are not controlled. The major issues are the
wastewater let off from the resort operations. The project will recycle the wastewater to
ensure that there is no effluent let off to the sea.

106 http://www.lampipark.org/
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Figure 4-44 Priority sites for conservation identified by Flora and Fauna International

The project islands and the surrounding shallow waters are rich in biodiversity. The
deforestation in the islands and the discharge of waste and sediments to the sea will
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hamper the biodiversity of the region and hence to be controlled by the developer. The
project area is home to many terrestrial mammals, crustaceans, turtles, trees,
mangroves, seagrasses, birds, corals, planktons and fishes.

These species are listed in the Annex 2 of the Lampi marine park management plant7of
which the summary is provided below.

Serial No Type of species Number of species
1 Phytoplankton 136
2 Zooplankton 150
3 Mero-plankton 47
4 Seagrass 11
5 Sea weeds 38
6 Forest, Beach and Dune plants 195
7 Mangroves 63
8 Sea Cucumbers 35
9 Gastropods (Molluscs) 50
10 Bivalves (Molluscs) 41
11 Crab (Crustacean) 42
12 Fish 42
13 Amphibian 10
14 Reptile 19
15 Birds 228
16 Mammals 19

Table 4-21 The list of types of species in the project area

Even though the project Islands are not identified as habitat or nesting site for any of the
endangered, threatened or vulnerable species, the possibility cannot be ruled out due
to the proximity of the Lampi marine park that has many habitat and nesting zones.

107 hitp://www.lampipark.org/wp-content/uploads/2015/10/General-management-plan.pdf
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4.5 Socio-Economic Components

The socio-economic components for the project comprise of the current status and effect
of the project in terms of direct and indirect employment generation. This covers the
social profile, demographics, economic activity and livelihoods, jobs, health,
infrastructure, housing, water use, roads and transportation, agriculture, aquaculture,
small scale industries, tourism, and religion.

Figure 4-45 Nyaung Wee village near the project islands

4.5.1 Administrative Limits

The Mergui Archipelago is located in the Tanintharyi region in Southern Myanmar that
borders Thailand on the East and Andaman sea on the West. Tanintharyi region has a
total of 10 townships spread across in 3 districts. The project affected area falls within
the southernmost district of Kawthaung in the Kawthaung Township.

The project Islands of Phoni and Balar are located in the Su Nge Par Line village tract
that comprises 13 villages. Aung Bar is the biggest village in the village tract with four
clusters, and is only 16 nautical miles away from the project islands. Other villages near
the island are Nyaung Wee which is 3 nautical miles away and Majhun Galet (also
written as Makyun Galet) that is 14 nautical miles. The project islands of Phoni and Balar
are not inhabited and the nearest villages to the project island are Aung Bar, Nyaung
Wee and Majhun Galet. There are 540 households in Aung Bar, 110 in Nyaung Wee and
180 in Majhun Galet.

EIA/SIA- Phoni and Balar Island Resort Project 105



MyA'sia

The administrative organisations and regulatory authorities related to the project activity
are the departments of General Administration, Fisheries, Marine Transportation,
Environmental conservation and Forestry and the Hotel and Tourism department.

4.5.2 Populations and Communities

As per the 2014 census!98, Tanintharyi region has a population of 1,408,401 of which
700,619 are male and the rest 707,782 are female. The density of population in the
region is only 32.5 persons per km?. The region’s literacy rate is 92.8%1%° with a female
literacy rate of 91.2%. In the case of Kawthaung, the total population is 116,980 of which
59,507 are male with a rural literacy of 92.4%. There are 25,481 households in the
township with a mean size of 4.4 of which 34.5% are female headed.

The villages that are affected by the island resort project are the people living within 20
Nautical miles of the project islands as this may have an effect on their fishing area,
access to freshwater sources and employment opportunities. The villagers, village
heads and the elders in these villages were consulted and interviewed for making the
assessment. This include the Salon representatives.

Village Name Population Households
Aung Bar 3,289 511
Nyaung Wee 377 91
Majhun Galet 990 220
Sun Nge Par Line 343 57
Plave Par Line 371 71
Kanpar Mhar Tun 977 217
Aung Myanmar 1,705 279

Table 4-22 Population in the Project affected villages

The people in the neighbourhood villages are mostly involved in fishing and farming as
professions. The Moken sea gypsies or the Salone people also live in the project
affected islands. They have a unique tradition if living in the sea on wooden boats all
seasons except the monsoon period. There are 40 salon families in the village of Majhun
Galet and 30 families in Nyaung Wee village. The other villages that has sea gypsy
population are Jalan and Zar Dat making a total salon population of 480. They are
completely dependent on the sea for their survival.

108http://myanmar.unfpa.org/sites/asiapacific/files/pub-pdf/Tanintharyi%20Region%20Census%20Report%20-

0,

%20ENGLISH.pdf
109 http://www.themimu.info/sites/themimu.info/files/documents/Census_Yangon Report Eng 2015.pdf
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The people in the project affected area are predominantly followers of Buddhism as a
religious faith. The Salone sea gypsies follow their own religion.

Figure 4-46  Fishermen village of Aung Bar on the mainland

Figure 4-47 Houses in Majhun Galet village in the Lampi Park
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Figure 4-48 Moken sea gypsies in Nyaung Wee Island

4.5.3 Poverty Profile
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Figure 4-49  Poverty Incidence in Tanintharyi region
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Among the 17 states and regions of Myanmar, Tanintharyi Region!10 is ranked 9" in
poverty with a poverty rate of 32.6%111 against a national average of 26%. The project
affected area also has a very higher poverty rate compared to the national average as
the people find their livelihood by small scale fishing and farming. The salone people
have very limited understanding of commerce and trade and hence remain under
poverty meeting their daily needs by fishing in the shallow waters.

454 Economic activities and Livelihoods

The major economic activity in the project affected zone is farming, fishing and boat
transport. The people living in the islands have very little to do with farming and is very
dependent on the sea for their survival. The squid fishing in the shallow waters is the
main income of the fishermen.

Agriculture

Wik ansy |

Figure 4-50 Rubber Plantations near to majhun Galet village in BoCho Island

Nyaung Wee and Majhun Galet villages in the nearby islands to the project has rubber
plantations, betel nuts, banana and paddy cultivations. Aung Bar village in the mainland
has palm oil farms nearby additional to the rubber plantations, banana, betel nuts and
paddy. The other common tropical crop farmed in the mainland area is sugar cane. The
area from Kawthaung towards Myeik for a spread of around 100 miles on the mainland
is dominated by palm oil plantations that came up due to oil refineries nearby.

110 http://www.undp.org/content/dam/myanmar/docs/Publications/PovRedu/MMR_FA1_TargetingVulnerabe.pdf
111 https://www.unicef.org/myanmar/Tanintharyi Region Profile Final.pdf
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The project activity has no significant effect on the agriculture of the nearby villages apart
from the pressure on the water resources. Hence the conservation of water is important
for the project operations.

Figure 4-51  Palm plantations on the mainland near Aung Bar

Fisheries/Aguaculture

Figure 4-52  Squid Traps in Nyaung Wee island
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Fishing is major source of livelihood for the people in the project affected area. The
fishermen look out for fishes, squids, sea cucumbers and crabs in the shallow waters
with small fishing boats. There are no aquaculture farms in the project affected area.

Figure 4-53 Sea Cucumber in Majhun Galet

Industries and business concerns

There are no industrial enterprises in the project affected area. The project development
does not affect any industrial activity in the region and hence not applicable. There are
some small-scale businesses such as owning fishing and passenger boats, running
small trading shops, eateries and restaurants. There are no big markets or shopping
centres in Aung Bar, Majhun Galet and Nyaung Wee.

Mineral Development

There is no mineral development in the project affected areas. The project does not have
any negative impacts in the event of a discovery related to minerals or precious stones
in the project land.

Employment
People in the project zone are employed mostly in the sectors of agriculture, fishing, and

sea transportation. The villagers employed in the government and private jobs are very
limited due to low education levels. Myanmar being a developing country is in need for
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more employment opportunities and the project can contribute to direct and indirect
employment in the region that is backward and under developed.

4.5.5 Education

|

=
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Figure 4-55 Mr Ton Aung So, Sea Gypsy student-Myeik University (far right)
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The people who live in the project affected zone have high literacy as in the case of rest
of Myanmar or the township of Kawthaung; the rural literacy of Kawthaung township is
92.4%. However, the education levels are very low with most of them discontinuing
education after the primary or the secondary schooling. Very few people are graduates
and hence the employment in public and private enterprises are very limited.

Among the population of 58,581 people in Kawthaung township who are of 25 years age
and above, only 137 are post graduates, 3,703 are graduates, and 143 are diploma
holders. 7,218 of this population are high school passed, 15,095 are middle school
passed and a whopping 26,922 are only primary school completed. The numbers for
females are worse than that of males; of the 4,969 people who never attended schooling,
3,031 are women. Even though the number of graduates and post graduates are more
or less even in case of male and female, the number of people who completed the high
school are significantly more among males than females. When you come to the rural
areas such as the project affected area, the numbers are even worse with less of
graduates and post graduates.

The government has taken many measures to educate the Salone gypsies; however,
very few of them have completed the schooling. There is a school having classes up to
8" grade in Majhun Galet village that has 200 students and 9 teachers. There are
schools available in Aung Bar till, high school and for collage education, they have to go
to nearby cities of Kawthaung or Myeik. Some NGOs are providing vocational training
for the islanders and villagers to work in hospitality and tourism industries as there is an
expected boom from the new island resort projects that are coming up in the area.

Figure 4-56  School oin Majhun Galet
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4.5.6 Vulnerable Groups- Moken Sea Gypsies or Salone

Moken Sea gypsies are the vulnerable groups in the project affected area who lead a
semi nomadic life with very less interaction with the other communities. They live mostly
in the sea in wooden boats that are without motors and depend fully on the sea for food.
They dwell in the nearby islands during the monsoons and are found mostly around
Majhun Galet and Nyaung Wee villages. They fish using spears and can hold their
breath under water for significantly longer time periods compared to local fishermen.

Over the period of time, due to many government initiatives, many of them have been
educated and has taken up other jobs and livelihoods. The houses have been built for
them on the shores of Majhun Galet and Nyaung Wee. However, most of the Salone
people prefer to keep away from the other communities.

They have very less expertise on the commerce and trade methods generally in practice
and are vulnerable to local fishermen and villagers taking advantage of their lack of
knowledge. Some of the Salone people exhibit their diving and fishing skills to the
tourists to earn a living. The presence of Salone people in the archipelago is a tourist
attraction and their community are shrinking due to cultural influences from other
communities.

Figure 4-57 Moken Sea Gypsy children In Majhun Galet Village
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Figure 4-58 An elderly Salone Lady in Majhun Galet

Figure 4-59 Salone boats in Nyaung Wee Island
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Figure 4-61 Salone place of worship in Majhun Galet
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Figure 4-62 Salone boats near the Balar Island

Figure 4-63 Salone boats near the 115 Islands
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4.5.7 Water Use and Water supply

Figure 4-64 Water storage tank in Nyaung Wee village
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Figure 4-65 Water risk map from World Resource Institute
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The project area is classified as “Low risk” and/or “Low to medium risk” by the World
Resource Institutel12 for the water resources. The maximum estimated water
consumption by the resort is 16,400 Gallons per day at the peak of operations and is
explained in the impacts in section above. The project resort will treat waste water to
conserve the usage of water. This monitoring of the water usage and the effluent control
by recycling are part of the Environmental Management Plan (EMP).
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Source: MICS 2009-2010

Figure 4-66 Access to improved water resources in Tanintharyi region

The water in the nearby islands is scarce during the peak summer time and they use the
uninhabited islands to collect water in some occasions. The project island of Phoni has
such a freshwater source accessed by Nyaung Wee villagers. The Aung Bar village has
an established tube well to draw ground water and hence the scarcity is not now
prevalent in Aung Bar.

The improved water resources for the villagers in the islands are not available and they
are dependent on the freshwater sources in their own islands and the nearby islands.
The project owner has agreed not to restrict access to the villagers and the salone
people who come to draw water. The freshwater source is outside the resort area. The
project owner also has the responsibility of not contaminating the freshwater sources by
letting out effluent to the ground which they plan to control by waste water recycling.

112 http://www.wri.org/applications/maps/aqueduct-
atlas/#x=98.96&y=8.83&s=ws!20!28!c&t=waterrisk&w=fb&g=0&i=BWS-8!WSV-4!SV-2IHFO-2!DR0O-4!STOR-8!GW-
4IWRI-8!ECOS-4!MC-8!WCG-4!ECOV-2!&tr=ind-1!prj-1&I=4&b=terrain&m=group&init=y
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4.5.8 Energy Sources

The islands are not electrified and connected to the national grid that supplies the
electricity. Hence, the sources of energy for the people living nearby are diesel
generators, fossil fuels such as kerosene, firewood and agricultural waste. The cost of
energy is very high in the islands as the diesel cost is high in the remote islands. The
energy cost per month per household in Majhun Galet is at least 15,000 Kyats which is
not a small amount in comparison with the kind of earnings they have.

In the Tanintharyi region, 52.1% use firewood and 43.5% use charcoal for cooking. In
case of Kawthaung township, 18,116 of the 25,481 households use charcoal and 3,755
use firewood for cooking. Similarly, for the source of lighting, the Kawthaung township
depend more on the generator than the rest of the Tanintharyi region and use very less
of kerosene in comparison.

Type of Type of Number of % of Tanintharyi
Need Fuel Households Households Average (%)
_ Charcoal 18,116 71.10% 43.50%
Cooking
Energy )
Firewood 3,755 14.74% 52.10%
Generator 17,055 66.93% 47.20%
99 Kerosene 609 2.39% 17.80%
nergy
Candle 4,955 19.45% 21.90%
Table 4-23 Energy sources in Kawthaung Township (source-census 2014)

The government and some NGOs have taken initiatives to provide solar based lighting
for the villagers at subsidised rates and this has resulted in substituting the energy
sources in the recent times. Solar lighting is becoming popular in Aung bar and the
islands in the archipelago.
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Figure 4-67 The consultant with solar equipment for distribution in Aung Bar village

4.5.9 Transportation

The project affected area is full of islands in the shallow sea of up to 30 metre depth and
hence the transportation is completely through country boats (speed boats are not
economical for the poor fishermen to use). The largest of these country boats can carry
a maximum of 50 Tonnes and are diesel driven. There are traders who bring diesel to
Aung Bar and the islands from nearby towns and sell in plastic cans of different
capacities. There are permanent jetties at Aung Bar village and Majhun Galet village.
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Figure 4-68 Country boats in Aung Bar jetty

™

Figure 4-69 Country boat docking at Majhun Galet jetty

The villagers use motor bikes on the land and bike taxis are available at some points.
The village of Aung Bar is connected by road to Kawthaung as well as Myeik and
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therefore act as the gateway to the outside world for the numerous islands in the project
affected area. The villagers from Majhun Galet and Nyaung Wee travel to Aung Bar if
they need to go to the town area.

Figure 4-70 Motor Bikes used by villagers- Aung Bar Jetty

4.5.10 Public Health Components

In Myanmar, the general state of health care can be described as poor with the spending
on health care in the country being less than 6% of the GDP that used to be less than
3% before the democratic government came to power. The public healthcare facilities
lack basic facilities and related equipment. The location being in the remote part of
Southern Myanmar, the condition is much worse in comparison. The region fares slightly
worse than the national averages in almost every parameter in health.

The overall health status of Myanmar is unsatisfactory with worst figures among the
Southeast Asian countries. They have the lowest life expectancy at birth at 66.61 years
and the second highest maternal mortality ratio at 178 per 100,000 live births, under-five
mortality at 50.8 per 1,000 live births and infant mortality rates at 40.1 per 1,000 live
births. The professional workforce in the health sector in Myanmar is understaffed with
way below optimal coverage ratios for doctors, nurses, midwives and technicians.

The medical facilities available in the islands and Aung Bar are very basic and the people
will have to travel out in case of a serious illness. It was seen during the field surveys
that the people in the island travel to Aung bar in country boats and then take road trip
by vans or motor bikes to visit hospitals in Kawthaung. Even the medical stores or
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pharmacy in Aung Bar do not have most of the common medicines that are generally
expected to be available all the time.

Figure 4-71 The rural health centre in Majhun Galet
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Figure 4-72 The health centres in the project area; orange box is project islands
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Figure 4-73 Child health data for the Region- MICS 2009-2010

The Kawthaung township’s 79.8% of the households has access to improved drinking
water facilities and 78.3% of the households has improved sanitation. These figures are
better than that of the Tanintharyi region as well as Kawthaung district. But the project
area belongs to the rural part of Kawthaung that has a lower value of 63.2% of improved
sanitation and 72.7% of improved drinking water resources.
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Figure 4-74 The sanitation and improved water sources in the region

The morbidity and mortality rates and their causes are provided below; the major causes
were selected for representation such as road accidents, farm injuries, burns/scalds and
downing. The parameters Morbidity for a population is calculated per 1000 people and
mortality is calculated per 100,000 populations. These numbers for the region are slightly
worse compared to the national statistics.
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Road accident Farm Injury Burns/scalds Drowning
State
Morbidity | Mortality | Morbidity | Mortality | Morbidity | Mortality | Morbidity | Mortality
Tanintharyi 2.35 4.98 1.16 1.79 0.38 0.70 0.12 7.46
Myanmar 1.76 6.06 1.01 0.83 0.37 0.52 0.06 4.43

Table 4-24 Accident and Injury statistics (source Ministry of Health data 2012)113

The public health in the project area can be affected by the project development and
subsequent operation through two sources; one by the migrant workers in construction
spreading epidemics and causing sanitation issues and second by the contamination of
marine as well as the groundwater by effluent let off or solid waste dumping. The
construction does not require large number of migrant workers as it involves only
assembly of components. The maximum number of workers required at the peak of
construction period will be 60 of which a significant part will be met by people from
nearby villages.

4.5.11 Tourism

Tourists arriving will consume many products and services in Myanmar and boost the
businesses downstream. The value chain created by the tourism sector is below. As per
the tourism master plan 2013, the estimated job creation from the tourism segment by
2020 is 1,497,801 of which 748,901 are from food and beverage, 299,560 are from
transportation and 224,670 from accommodation.

Accommodation Food & Transport Tours Equipment Oth_er
beverages sale/lease Services
Hotels Restaurants Airlines Guides Diving Massage
Resorts Street food Boats Packages Trekking Spa
Ecotourism Small shops Buses Ticketing Fishing Internet
. : Retail
Inns Bars Cars Shows Mountaineering
Shops
Homestay Wine shops Taxi Currency
exchange

Table 4-25 Tourism value chain created

113

http://mohs.gov.mm/content/publication/list?category=Annual%20Hospital%20Statistics&pagenumber=1&pagesize=40
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Figure 4-75 Tourism statistics for Myanmar (Source: Ministry of Hotel & Tourism)114

The tourist arrivals have been increasing over the years. But the tourist arrivals in 2016
show a 38% reduction from that of 2015 due to change in calculating the tourist arrivals
by segregation of tourists. As per U Myint Htwe, director from the Ministry of Hotels and
Tourism, the tourist arrivals in Myanmar at the end of February 2017 is more than
600,000115 which is more than that of the figures in 2016.

The island resort projects in the Mergui archipelago have a great impact on the tourism
sector with a potential to attract wealthy foreign travellers earning valuable foreign
exchange. The tourist arrivals have increased exponentially in the past three year’s
period after the Thailand-Myanmar border was opened. The wealthy foreigners, who
spend their vacations in destinations in Thailand such as Phuket and Ranong, extend
their tour to visit the Archipelago. Once the now developing island resorts are
operational, the guests in these resorts for diving and sightseeing will boost the overall
economy of the area with downstream business in transportation, and food supply.

The total number of foreigners that visited Kawthaung for the year 2016-17 was around
300,000 where as in 2015-16 it was around 270,000 and in 2014-15 it was around
225,000. The tourist arrivals dipped in the year 2017-18 due to news about conflict in
other areas; but again, picked up in 2018-19. There were around 4,000 visitors in 2016-
17 that came to the Mergui archipelago through around 400 chartered trips whereas in
the previous three years it was only around 1,500 visitors from around 200 chartered
trips. The number of visitors to the project area is expected to rise in the coming years
due to many island resorts being set up in the region.

114 http://asean.travel/2017/01/24/first-decrease-myanmar-tourism-decade/
115 hitp://www.mmtimes.com/index.php/lifestyle/travel/25783-myanmar-registers-more-tourist-arrivals.html
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The travel restrictionstté for international tourists to Tanintharyi is below

1. Package Tours and FITs are allowed to travel by plane and ship vessels to Myeik,
Dawei Maungmagan and Kawthaung.

2. Allowed to travel with Entry Permit to Kawthaung area Salone Kyun, Mee Pya
Kyun, Seik Lu Kyun, Thahtay Kyun, Sagaing Kyun and Minn Hla Kyun

3. Prior permission is required for Package Tour and FITs travelling by ship vessels
to Koon Thi Kyun, Su Lar Nge Kyun, Pah Weh Kyun, La Nagn Kyun , Lampi
Kyun, Ma Kyone Galet Kyun,Myauk Taw Win Kyun,Kyun Phee Lar,Nyaung Wee
Kyun, Taung Taw Win Kyun, Kyun No.(115), Hlaing Goo Kyun, Nahnat Thi
Kyun,Shwe Kyun, Myauk Nee Kyun, Thu Ye Gaung Kyun Su, Auk Kyun Ni nad
Myin Kwar Kyun in Myeik, Dawei and Kawthaung regions.

The development of the island resorts in the area will definitely boost the guest arrivals
and the people who live nearby can find new livelihoods related to supply of food,
transportation, retail shops etc.

116 http://www.myanmartourism.org/index.php/tourist-information
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4.6 Cultural and Heritage Components
4.6.1 Archaeological and historical sites

The ASEAN heritage marine national park Lampi Island in the Mergui Archipelago is only
14 nautical miles from project Islands which are home to the Moken sea gypsies (listed
in the Vulnerable groups in the section 4.5.6 above). The zoning map of the marine
national park does not include the project islands of Phoni and Balar. The dotted line
that encompasses the Lampi as in the picture below is the zone.
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Figure 4-76 Lampi Marine National park and the project islands

The project islands or the nearby islands that constitute the project affected area does
not contain any archaeological or historical sites of importance. The project islands are
not part of any monuments or sacred areas for any communities in the region. There
have been no discoveries of ancient or antique artefacts, remains or fossils in the project
islands.
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4.6.2 Religious Monuments and Places of Worship

Kawthaung township as well as the project affected area are dotted with monasteries
and Pagodas as the rest of Myanmar. There are pagodas in Aung Bar village, Majhun
Galet and Nyaung Wee as majority of the people in the area are followers of Buddhism.
The Salone people also have their places of worship in both Nyaung Wee as well as
Majhun Galet.
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Figure 4-77 The pagodas in Aung bar and Majhun Galet
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The project islands of Phoni and Balar does not contain any pagodas, temples or any
kind of places of worship of any communities. The islands also are not used as a
graveyard by any of the communities in the project affected area.

The development of the resort in the two islands will not create any negative influence
to the religious places of worship in the nearby villages in any manner.

4.6.3 Visual and Aesthetic

The success of the island resort project lies in the aesthetics of the island and the
surroundings where it is located. The project owner has incentives to maintain or
enhance the beauty of the tropical islands where the project is being set up. The waters
around the resort need to be clear and the beaches should have a pristine look to it for
being attractive to the tourists.

Figure 4-78 The view from the beach on the Western shore of Balar Island

The landscape of the project islands will change due to the deforestation of the 10 acres
on each of the islands for construction of the cottages. However, the area selected for
the resort construction is mainly flat land with no big trees in it. The earth movement and
re design of topography will be of minimum effect.

The island resorts will not obstruct any point of view of significant interest to any public
and it will not restrict access to the places where villagers want to visit. The project
development will not hamper the visual appeal of the area. The project owner has
promised to the villagers that the project resort will not restrict the entry into other parts
of the islands to the villagers.
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4.6.4 Unexploded Ordinance (UXO)

The project affected area was never a conflict zone and the use of landmines and other
explosives are not expected.
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Figure 4-79 The landmine casualties in Myanmar

EIA/SIA- Phoni and Balar Island Resort Project 132



MyA'sia

5.0 Impact and Risk Assessment and Mitigation Measures

5.1 Impact Assessment Methodology

5.1.1 Scope of Assessment

The scope of the impact assessment covers the environmental aspects of the project activity
during different phases, adverse effects of each impact, the extent of these impacts, a risk
assessment of these aspects and impacts to determine the significance and review of the
planned mitigation measures to determine if they are effective. The objective is to formulate

effective Environmental Management Plans (EMPs) to mitigate the adverse impacts.

5.1.2 Geographical scope: Study Area Boundaries

Aspects causing the impact

Impact Spatial Boundary
Construction Time Operation time
Groundwater ErOJect |sI§nQS and negrby Water usage for
. islands within 10 nautical g Heavy water usage
Depletion construction

miles

Marine water
Pollution

Nearby Marine waters within
10 Nautical miles

1. Effluent Discharge
2. Soil Erosion

1. Effluent discharge
2. Solid waste dump

Destruction of
Corals

Marine waters around Phoni
and Balar Islands

1. Effluent Discharge
2. Soil Erosion
3. Jetty Construction

1. Effluent discharge
2. Dredging for depth

Deforestation &
Habitat loss

10 Acre each on both the
Phoni and Balar Islands

Removal for construction

Air Pollution and
GHG emissions

20 Nautical miles from
Phoni and Balar Islands

1. Fossil fuel usage
2. Dust from construction

1. Fossil fuel usage
2. Transportation

Noise Pollution

Within 5 nautical miles of
Phoni and Balar Islands

Construction Equipment
usage

Boats, skis and other
equipment usage

Restriction of
access to
villagers

Phoni and Balar islands and
nearby waters

Security for the
guests/fencing

Table 5-1 The Geographical boundaries of impacts

The geographical project boundary for different impacts vary depending on the type of the
impact as given in the table above. In case of parameters such as air quality and noise, where
the source can affect though the shortest route possible, the consideration will be aerial
distance, whereas things like surface water quality or the floods in the downstream waterbody,
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where the source have to follow a specific path of the medium, the considered distance will
be the distance in the waterbody. All these impacts are affected all within 20 nautical miles
from the project islands of Phoni and Balar and hence can be described as the boundary of

the project affected area.

Proejct Islands

'-R;lulh;mng
= Ranong

Project Affected Area

Figure 5-1 Map of the Project Affected zone and the Project islands
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5.1.3 Temporal Scope

The environmental issues will have time period up to which theirimpact is felt by the receptors,
that determine the temporal nature of these impacts. Receptors in the impact area could be
human beings, ecosystem, and properties depending on the nature of the issue and the
temporal scope for the issues are to be defined. So, the time period till the effect of the source
can be distinctively felt or experienced by the receptor is considered as the temporal scope.
For e.g., the air emissions from construction will remain only during the construction time. After

MyA'sia

some period, the effect to the receptors get neutralised when the source become inactive.

The Environmental Issues

Temporal scope

Frequency

Fugitive dust of construction

For 8-10 hours from the
emission time

For 3-4 months of
construction period

Noise pollution

For few minutes from the
emission time

For 3-4 months of
construction period

Air pollution from fuel use

For 24 hours from the

Continuous when resort is

emission time operational
. Continuous when resort is
GHG emission from fuel use | Several years!1’ .
operational

Marine water contamination
by debris & soil

For 2-3 days from the
emission

For 3-4 months of
construction period

Marine water contamination

For 2-3 days from the

Continuous when resort is

by effluent let off emission operational
Groundwater contamination Several Years from the Continuous when resort is
by effluent let off emission operational
. , . Continuous when resort is
Depletion of water resources | Till the next rains .
operational
Depletion of fossil fuel , Continuous when resort is
Irreversible .
resources operational
: N : Continuous when resort is
Solid waste contamination Plastics non degradable .
operational

Degradation of Corals & fish

Continuous when resort is

. : Irreversible .
species by pollution operational
Degradation of terrestrial Irreversible Construction start time
ecosystem
Removal of vegetation Irreversible Construction start time

Loss off access to the islands

Till access is given

Continuous when resort is
operational

Increase in traffic in the
waters

Irreversible

Continuous when resort is
operational

Table 5-2  The temporal boundary of the impacts

The issues listed are possible environmental concerns if not planned well by the project owner

when they do the construction and operation of the island resort.

117 hitps://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg1-chapter2-1.pdf#table-2-14
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5.1.4 General Methodology

The methodology and approach applied for the preliminary identification and assessment of
impacts is from interaction and observation during visit made to the site from January 2017 to
December 2018, review of data about the project, the review of the records of the
communications with interested parties, the past experience from other projects and research
about the project activity.

During the EIA study, field surveys were made to assess the project islands, nearby islands
and villages, marine waters around, the freshwater sources, and the machines and equipment
planned to be used at the resort. The interview and consultations with the people of the villages
and related government departments cover the social aspects of the EIA study.

5.1.5 Methodology for the Determination of Significance

The significance of the impacts was determined by reviewing the magnitude and materiality of
the impacts to the environment and the people living nearby. The risk assessment was
performed based on the international standard for Environmental Management System I1SO
14001:2015118 and the International Risk Assessment Standard 1ISO 31000:200911°,

As per the ISO guide 73:2009120 for vocabulary for the risk assessment,
Risk is defined as “effect of uncertainty on objectives”.

The aspects and their impacts were reviewed as per the severity and likelihood of occurrence.
Severity is the magnitude or the negative consequences of the impact on the environment,
flora, fauna and or health of people. The Likelihood is the probability of that impact occurring.

The risk matrix used to denote the risk criteria is provided below. The four levels of severity
are Very high, High, Medium and Low with scores 4, 3, 2 and 1 respectively. The four levels
of likelihood are Always, Frequent, usual and rare with scores 4, 3, 2 and 1 respectively. The
risk is determined as the product of the severity and likelihood of the Impact from that aspect.

Risk=Severity X Likelihood

For example, if the severity of a particular aspect and impact are “High” and the likelihood is
“Frequent”, the risk is 3 X 3= 9. If the risk value is 4 or more, that aspect is considered as
significant.

118 https://www.iso.org/standard/60857.html
119 https://www.iso.org/iso-31000-risk-management.html
120 http://www.iso.org/iso/catalogue detail?csnumber=44651
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Severity/Likelihood Always (4) | Frequent (3) | Usual (2)

Very High (4)

High (3)

Medium (2)

Low (1)

Significant Aspect

Non-significant Aspect

Figure 5-2 Risk criteria matrix used for the aspect impact analysis.

ISO 31000:2009 provides a list on risk treatment as below; Risk treatments that deal with
negative consequences are referred to as “risk mitigation”, “risk Elimination”, “risk prevention”
and “risk reduction”. Risk treatment can create new risks or modify existing risks.

e Avoiding the risk by deciding not to start or continue with the activity that gives rise to
the risk

e Accepting or increasing the risk in order to pursue an opportunity

e Removing the risk source

¢ Changing the likelihood

¢ Changing the consequences

e Sharing the risk with another party or parties (including contracts and risk financing)

¢ Retaining the risk by informed decision

The control of risk as per ISO 31000:2009 is by modifying the risk. Controls include any
process, policy, device, practice, or other actions which modify risk. The risk that remains after
the risk treatment is called as residual risk. To control them, it requires periodic monitoring and
review. The formulation of Environmental management plans (EMP) are to ensure that risk is
treated adequately.
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5.1.6 Modelling, References and Calculations
Air Emissions

The project scenario is an island resort that provides their guests with hospitality services
which requires the use of air conditioning, heating and chilling, swimming pools, food and
beverage production and transportation. The resort is in a warm tropical region and hence will
need air conditioners to cool the rooms; the use of air conditioners in every room will need lot
of power to operate. All the power in the resort will be met by Generators using diesel as fuel
and the combustion of diesel causes lot of emissions to the air.

The potential air emissions from the resort operations originate from fossil fuel combustion
(e.g. Carbon Dioxide, Nitrogen and Sulphur Oxides, and Hydrocarbons) and particulates from
Diesel Generator sets, boats, cooking stoves and boilers that use fossil fuels as source of
power. The dry cleaning, refrigeration and temperature control systems will result in emission
of Volatile organic compounds (VOC).

There are no air emission limits set in the Environmental (emission) guidelines published dated
29" December 2015 specific to the hotel and hospitality sector; however, there is a generic air
quality emission guideline prescribed in it in the table below. The listed parameters are the
particulate matter in PM1o and PM2s, Nitrogen Dioxide, Sulphur Dioxide, and Ozone and are
to be monitored every six months by a third-party laboratory.

The air quality shall be periodically monitored and will be part of the Environmental
Management Plan (EMP). The guideline values prescribed are same as that of the WHO
standard for air quality. The same values are also used by the IFC in their sustainability and
EHS guidelines.

Parameter Averaging Period Guideline Value (ug/m?3)
Nitrogen Dioxide (NOz2) } ﬁi: 24000
Ozone (O3) 8-hour maximum 100
Particulate matter PM+o 214y::urr 28
Particulate matter PM2 5 214y::urr ;g
Sulphur Dioxide (SO.) 1(2)4r:i:1)3’:e 52000

Table 5-3  Air Quality Emission Limits
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Climate Change effect from Greenhouse Gases (GHG)

The machines and equipment in the resort consume fossil fuels such as diesel, Liquefied
Petroleum Gas (LPG) and Compressed Natural Gas (CNG) that are source of emission of
greenhouse gases (GHG) to the atmosphere. These emissions to the atmosphere stay in the
atmosphere for a long period and causes a Glass house effect or Greenhouse effect by
resulting in global warming or Climate Change.

The emissions are two types. The emissions caused by fossil fuel combustion are called as
direct emissions and the emissions caused by electricity use are known as indirect emissions.
The calculation of the estimated greenhouse gases emissions shall be done using the
emission factors provided in the United Nations Framework Convention for Climate change
(UNFCCC) and the emissions will be monitored through the use of Environment Management
Plan (EMP).

Indirect emissions from the use of electricity

Electricity is produced by the national grid using a mix of various power plants that uses fossil
fuels (diesel, coal) and renewable energy (wind, solar and hydropower) as a source of power.
So, when electricity is consumed by people and industries, there is an indirect greenhouse
gas emission to the atmosphere because the grid has generated a part of the electricity using
fossil fuel combustion. This equivalent emission of fossil fuels per unit of electricity varies in
different grids as per this ratio mix of renewable and non-renewable power plants. If the grid
uses more of renewable sources, the factor will be lower and vice versa.

This calculation is done as per the tool to calculate the emission factor for an electricity
systemi2t as specified in the United Nations Framework Convention for Climate change
(UNFCCC). The grid emission factor to ascertain the amount of indirect emissions for
electricity consumption is calculated for Myanmar National grid for the registered emission
reduction project with the registered number 7731122, The emission factor for electricity
consumption is 0.39459 tonne CO; equivalent per Mega Watt hour (tCO.e/MWhr).

The island resort does not have any plan to use electricity from any grid or other fossil fuel
fired power plants and hence this calculation is not applicable for the project. If the island
resort starts using solar panels for lighting and heating requirements, that electricity does not
result in greenhouse gas emissions as it is from renewable energy.

Direct emissions from use of Fossil fuels

The project uses fossil fuels such as Diesel, gasoline and/or compressed natural gas (CNG)
etc for the operations or the machines or the equipment. Since Diesel is the major fuel used
and its emission factor is comparatively higher (Diesel is more environmentally impacting than
the other fossil fuels) compared to the other fuels, for conservativeness, the calculations used

121 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v5.0.pdf
122https://cdm.unfccc.int/filestorage/t/m/XVMU7R9ONJBAP2ZGD8L3C4FYESKHWO.pdf/PDD.pdf?t=cW98b2p4Z TNvIDAgS3b4
6aGwGIQ2wXPzwhSJ
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for Diesel is used for all the fossil fuels. This calculation can be done in two different ways as
depicted below.

Calculation 1

The default emission factor for Diesel fuel as per the inter-governmental Panel for Climate
Change (IPCC) guidelines is 74,100 kgCO./TJ123 or 74.10 kgCO2/MJ. The gross calorific value
for Diesel fuel is 44.80 KJ/Tonne whereas the Net Calorific Value is 43.40 KJ/Tonne!2¢, The
specific density of Diesel fuel is 0.823 kg/Litre and the emission factor of Diesel per volume
can be calculated by the product of emission factor, calorific value and specific density.

The emission factor per volume for diesel is calculated as 2.646719kgCO-/Litre or
2.646719tCO-/KL. This calculation method is as per the guideline “Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion” provided in the UNFCCC website125. This
method can be used to calculate the carbon emissions from combustion of any fossil fuel.

74.10 kgCO2/MJ X 43.40 KJ/Tonne X 0.823 kg/Litre = 2.646719tCO2/KL

Parameter Denoted as Value Unit
Emission factor of Diesel EF 74.10 kgCO./MJ
Net Calorific Value of Diesel NCV 43.40 KJ/Tonne
Specific Density of Diesel SD 0.823 kg/Litre
emission factor per weight EFw 3.21594 | kgCOy/Tonne
Emission factor per volume EF, 2.646719 | kgCOy/Litre

Table 5-4 Emission factor calculation for Diesel fuel
Calculation 2
As per the United States environmental assessment guidelines, the carbon emission
coefficient for diesel consumption?2é is 10.16 kgCO; equivalents per US gallon; considering
that one US Gallon is 3.78541 Litres, for every 1000 litre (KL) of Diesel combustion, there is
greenhouse gas emission of 2.6840 tonneCO; equivalent (tCO2e).

Carbon emission coefficient of Diesel=10.16 kgCO2/US gallon

Converting to Litre, the coefficient=10.16/3.78541 kgCO./Litre=2.6840kgCO:/Litre

123 http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2 2 Ch2 Stationary Combustion.pdf
124 http://www.engineeringtoolbox.com/fuels-higher-calorific-values-d_169.html

125 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-03-v2. pdf

126 https://www.eia.gov/environment/emissions/co2_vol mass.cfm
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Comparison of the two calculations

Both the calculations give values that are slightly different. Hence for conservativeness, the
higher value of 2.6840kgCO2/Litre is used for the emission estimations in the project. The
estimated volume of the fossil fuel usage in Kilo Litre (KL) will be multiplied by this factor to
arrive at the greenhouse gas emissions from the combustion of the fossil fuels. For every
1000 litre (KL) of Diesel combustion, there is greenhouse gas emission of 2.6840 tonneCO-
equivalent (tCO-e).

The estimates of the consumption of the fossil fuels and the electric power will be multiplied
by the corresponding emission factors to estimate the greenhouse gases emissions from the
project. Since the island resort project does not use electricity, the calculation of greenhouse
gases will be limited to Diesel consumption.

Surface water quality

The effluent discharges to the freshwater source or to the marine water near the island can
contaminate these water sources. The effluents in the resort will be as per the limits set in the
Environmental (emission) guidelines published dated 29" December 2015. The limits set for
the hotel and hospitality industry is as given below

Parameter Unit Guideline Value

5-day Biochemical Oxygen Demand (BOD) mg/I 50
Chemical Oxygen Demand (COD) mg/I 250

Oil and Grease mg/I 10

pH SuU 6to9

Total coliform bacteria 100ml 400

Total Nitrogen mg/I 10

Total Phosphorous mg/I 2

Total Suspended solids mg/l 50

Table 5-5 The effluent levels for Hospitality Projects

Ground water quality

The effluent discharges to the soil or water bodies will result in contamination of the
groundwater. The effluents in the resort will be as per the limits set in the Environmental
(emission) guidelines published dated 29" December 2015. The limits set for the hotel and
hospitality industry is to be followed
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Parameter Unit Guideline Value

5-day Biochemical Oxygen Demand (BOD) mg/l 50
Chemical Oxygen Demand (COD) mg/l 250

Oil and Grease mg/l 10

pH SuU 6t09

Total coliform bacteria 100ml 400

Total Nitrogen mg/l 10

Total Phosphorous mg/l 2

Total Suspended solids mg/I 50

Table 5-6 The effluent levels set for Hospitality Projects

Noise

The project has noise generating equipment in their operation. To mitigate this potential
impact, as far as practically possible, the project will be using sound proof rooms for noise
producing equipment such as Diesel Generators and hence there is no significant noise due
to the project. The noise level limits are specified by IFC127 in their OHS guidelines. As per the
guideline, no employee should be exposed to a noise level greater than 85 Decibels for
duration of more than 8 hours per day without hearing protection.

One Hour LAeq (dBA)?

Receptor Daytime
07:00 - 22:00

(10:00 - 22:00 for Public holidays)

Nighttime
22:00 - 07:00
(22:00 - 10:00 for Public holidays)

Residential, institutional,

educational %

45

Industrial, commercial 70

70

? Equivalent continuous sound level in decibels

Table 5-7 The noise level limits

127

http://www.ifc.org/wps/wcm/connect/9aef2880488559a983acd36a6515bb18/2%2BOccupational%2BHealth%2Band%2BSafety.

pdf?MOD=AJPERES
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5.2 Impact Assessment — Phase wise

5.2.1 Negative Impacts in Pre-construction Phase

Potential Impacts

The pre-construction phase involves only survey of the land, soil testing and removal of slight
vegetation for determining the feasibility for construction. This EIA study and reporting is also
a pre-construction activity. There are no significant impacts from this activity.

Activity/Impact

Water quality
Air Quality
Soil contamination
Noise
habitat loss
Water depletion
Fossil fuel use
Electricity use
Waste generation
Water logging/flooding
Threat to livelihood

:

Vegetation removal

Surveys

Travel

Significant Impact

Insignificant Impact

No Impact

Figure 5-3 Aspect Impact summary for pre-construction phase

Proposed mitigation measures

The environmental impacts during the pre-construction phase are negligibly small

Residual Impacts

There are no residual impacts from the pre-construction phase

Proposed monitoring

Not Applicable
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5.2.2 Negative Impacts in Construction Phase

The construction phase consists of deforestation of 10 acres on each of the islands of Phoni
and Balar, construction of the permanent jetty on both the islands, cottages, villas, building
and the facility, installation of equipment and machines, required cabling and piping.

Activity/Impact

Water quality
Air Quality
Soil contamination
Noise
habitat loss
Water depletion
Fossil fuel use
Electricity use
Waste generation
Population Increase
Threat to livelihood

Deforestation

Excavation of soil

Piling/foundation

Metal cutting/welding

Concreting

Heavy Machinery use

Painting

Transportation

Significant Impact

Insignificant Impact

No Impact

Figure 5-4 Aspect Impact assessment of construction phase

The impacts from the construction period of the resort development and their proposed
mitigation measures are

1. Habitat loss from deforestation for land clearance-

The island resort development requires clearing of vegetation for around 10 acres each on the
islands of Phoni and Balar to make it suitable for making cottages, buildings and roads. This
deforestation in the two islands will result in reduction in habitat cover for the birds and animals
in the island. This damage is irreversible as the location cleared will be filled with resort
facilities and vegetation is not going to return to the original stage.
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The project owner has selected locations on each of the two islands to have the minimum
removal of the vegetation. The places where there are not many trees to be removed was
searched for. The North eastern shore on the Phoni Island and North western shore of Balar
was thus selected when they started the construction in 2017 after the monsoon. They are
only clearing of shrubs and small trees in the small area identified for the construction of villas.
The rest of the islands will be left as it is and hence will not hamper the habitats significantly.

Figure 5-5 The cottages being assembled in the island

2. Change in Topography and effect on drainage-

When the project is developed by clearing the shrubs and the cottages are built, the
topography of the area will change with new buildings and facilities coming up. This will change
the existing pattern of surface drainage in the side of island. Mainly, the impact will arise from
the creation of impermeable surfaces (roofs, pavements, etc.) and the corresponding
reduction in the amount percolation in the soil and capacity of the site to absorb rainfall.

The project owner has selected the location also checking the topography of the land to reduce
the amount of excavations and earth removals mainly for the lower cost incentives. The
locations selected on the two islands for making the villas are flat and are within 5 metre
elevation and hence the change in topography is insignificant. The spaces in between the
cottages are left natural with soil and grass without covering them with tiles or any other non-
permeable surfaces that will restrict the seepage of water into the ground. Hence the resort
development will not result in rainwater being restricted to seep back into the ground to
recharge the underground aquifers.
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3. Soil Erosion of the cleared areas-

The project development construction phases involve the removal of vegetation and
excavation works that will expose soils which could leave them vulnerable to erosion by
surface run-off and create the threat of water turbidity and sediment deposition in drains,
coastal waters and nearshore coral reefs. The pollution of the marine waters will result in
destruction of the coral reefs and subsequently will affect the marine species around. This
potential situation should exist only for the duration of the construction works (approximately
15 to 18 months) before landscaping and drainage works reduce the susceptibility to soil
erosion.

Figure 5-6 The corals near Phoni islands where the resort construction is on since 2017

The project owner has chosen the locations to have only a very insignificant amount of
excavations, mainly to save the cost. The topography of the area is flat where the villas are
being built and the excavation work is very limited to result in soil erosion to the marine waters.
Since the resort is an island resort where the target customers are diving enthusiasts and
nature lovers who appreciate pristine waters and the wide variety of flora and fauna, the project
owner has an incentive to maintain the clear marine waters safeguarding them from getting
contaminated.

The project owner has started their construction after monsoon in 2017 and had the work
going on in between intermittently in both the islands. The construction in Balar started in
2018. The corals around the Phoni and Balar islands are still intact and the marine waters are
still clean during the field visits by the EIA consultants in March 2018 and December 2018.
The local fishermen in Nyaung Wee which is near to the project islands also confirmed that
there has been no cases of marine water pollution from the resort developers or the
construction contractors.
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4. Greenhouse Gas (GHG) Emission from the fossil fuels used-

The construction equipment uses fossil fuels for power and all the electric machinery at site
are run by the diesel generators. Additional to the fuel used for transportation, the project
owner has brought in two diesel generators of capacity 4.5kW for power and there is
equipment that uses fossil fuels for power when they started off the construction in 2017 after
the monsoon.

Figure 5-7 The 4.5 kW Diesel Generator used at Phoni Island

The project owner has changed the methodology of construction from traditional buildings to
assembly of modular components. Hence the diesel usage during construction is
insignificantly low as the construction activity is only assembly of the components and minor
joining works and plastering involving a maximum of 40 people for work in total for both the
islands. To reduce the diesel usage, the maintenance of the equipment was made as part of
the overall construction plan which is also motivated by financial gains in saving fuel. Since
the fuel usage is significantly low, this aspect becomes a non-significant parameter.

5. Depletion of water resources due to heavy usage-

The resort construction will result in water consumption due to concreting, cleaning, and
personal use by the workforce. This will also result in lot of waste water from the concrete
cleaning and its runoff. The freshwater resources if depleted in large extent will cause draught
for the villagers in the islands around. The waste water run off will cause marine pollution too
destroying the coral reefs and fish species that breed in it.
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The construction plan was made in such a way that concreting was reduced to a minimum by
assembly of modular components at site. There is small plastering and finishing activities that
uses cement and concrete. There are only around 40 people in total for two islands at site for
the construction and their water usage is insignificant for the construction phase. The villagers
in Nyaung Wee has confirmed that they have not encountered any type of water shortage.

6. Air pollution from construction-

The major pollutant in the construction phase is suspended solids being air-borne due to
various construction activities such as drilling, grinding, welding, cutting, concreting etc. The
movement of trucks transporting the excavated earth will also contribute to extensive fugitive
dust emissions to the atmosphere.

The project owner had the construction methodology changed to have assembly at site rather
than the traditional construction that will hamper the air quality at site. There were no large-
scale excavations, landscaping, transportations etc. The measurement of air quality at the
islands and nearby villages are well within the acceptable limits set by WHO. The villagers in
Nyaung Wee has confirmed that they have not encountered any type of air pollution due to
the construction being carried out in the nearby project islands.

7. Noise from construction-

The construction phase will make use of a variety of equipment such as Impact hammers,
cranes, generators, compressors, pumps and earth movers that will generate noise whilst
operations. The most widespread source of noise from typical construction equipment is
generally due to internal combustion engines that provide the energy for operation. Other
sources of noise associated with the equipment include the mechanical and hydraulic
transmission actuation systems that can sometimes produce high sound levels. Construction
related noises are usually of a temporary duration and relatively intermittent.

The Air compressors at the construction sites were fitted with exhaust mufflers and intake
mufflers. The Chassis and engine structural vibration was dealt by isolating the engine from
the chassis and by covering various sections of the engines. The project owner had the
construction methodology changed to have assembly at site rather than the traditional
construction that will hamper the noise levels at site. There is no need for piling, excavations,
impact hammers etc.

The measurement of noise at the islands and nearby villages are well within 60 decibels while
the construction activity was going on. The villagers in Nyaung Wee has confirmed that they
have not encountered any type of high noise levels due to the construction being carried out
in the nearby project islands.

8. Generation of waste-

The construction phase will result in solid waste and effluent being generated. The waste
generated is mostly from the packaging material of the components, and consumables. The
disposal of waste at construction sites are generally a trouble area as the contractors used
are not regular.
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Since the construction methodology was only about assembly of modular components with
very limited works of joining and plastering works, the solid waste generation was not an issue.
The contractors were instructed to segregate the waste and reuse the packaging material at
site for construction as far as practically possible. The waste generated is not significant to
have a disposal issue.

Figure 5-8 The solid waste at site in Phoni during the construction period.

Residual Impacts from the construction phase-

The construction phase will not result in any residual impacts and hence not applicable to the
construction phase of the island resort project development.
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5.2.3 Negative Impacts in Operational Phase

The island resort when it is operational will be functioning for a maximum of 8 months in a
year from September to April. The four months of May to August is the monsoon time in the
area and is thus unsafe for moving around in the waters. In the operational 8 months period,
the four months of November to February is the peak season for tourism in the tropical region.
The two resorts in Phoni and Balar has a total capacity of 50 cottages and the impacts are
considered with their full capacity for the whole part of the 8 months (240 days) when the
resort is operational. This is a hypothetical situation, but considered to assess the maximum
possible impacts in a conservative manner.

Activity/Impact

Groundwater quality
Air Quality
Soil contamination
Noise
Traffic increase
Water depletion
Fossil fuel use
Marine Pollution from Effluent
Access to island water
Solid Waste generation
Threat to livelihood

Swimming Pools

Laundry

Air conditioning

Diesel generator

Food Production

Cleaning

Guest rooms

Recreation

Transportation

Significant Impact

Insignificant Impact

No Impact

Figure 5-9 The significant impacts in operational phase

The aspect impact analysis as per the environmental management system ISO
14001:2015 is provided in the table 5.8.
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(whole resort)

Activity Aspect Impact
Diesel Fuel use
t
(fu?a??oerr\?vt?gle Water pollution by spill
resort)
Machine use
Air emissions
Cleaning

Solvents use

Alr Cooling towers
Conditioning 9
Water usage
Laundry

Machine use Noise generation

Guest Rooms

Water usage

Pool & Lawn Water usage
Cooking
Kitchen
Cleaning
Resort Security
functionin
Boat & ski
Transport usage Traffic congestion
Boat & ski
Accidents

Severity Likelihood

Low

Table 5-8 Aspect Impact analysis for Island resort operations
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1. Climate Change Impact from Greenhouse Gases (GHG) Emission from the fossil fuels-

The island resort operations are powered by diesel generators as there is no grid connectivity
in the project islands. There are two generators of capacity 100kVA each on the islands to
meet the overall power demand of 140kVA. The assumption made is that for 240 days of
operational time, half the time (12 hours a day), the generators run on full load and the rest of
the time on half load. The diesel consumption for a 100kVA generator at full load per hour is
21.4 litres and at half load per hour is 11.9 litres. Hence 2,880 hours of operation at 21.4 litres
and 2,880 hours of operation at 11.9 litres for two generators causes a total maximum
consumption of 191,808 litres in a year.

There are passenger boats, jet skis and diving boats that will be used by the guests for
sightseeing and transport to the resorts. The assumption made is that average boat operation
per day is 12 hours for all the 240 days. The fuel consumption for the boat is considered at 50
litre per hour considering the worst mileage of the boat. 2,880 hours of boat operations at 50
litres per hour makes the total consumption at 144,000 litres per year.

The total fuel usage estimation for the whole year operation of 240 days is 335,808 litres or
88,711 gallons of fuel per year. The estimation of fossil fuel consumption per year made by
the project owner was around 80,000 Gallons. The impacts of GHG emissions are calculated
for 88,700 Gallons per year for conservativeness.

From the calculation of GHG emissions from diesel consumption provided in the section 5.1.6,
the consumption of 1 litre of diesel causes 2.684 kg of Carbon Dioxide equivalent or
2.6840kgCO-/Litre. The total estimated maximum possible GHG emissions form the resort
operation per year is 901.31 tonnes of CO; equivalent or 901.31tCO-e.

To reduce the GHG emissions, the resort should reduce the consumption of diesel at the resort
during its operations. The procurement plan of all the electrical equipment at the resort was
reviewed by the consultants to ensure that the selection was based on energy efficiency as
well. Energy audit of the equipment at site is to performed at least once in two years. The
maintenance regime of all the machine and equipment is planned to be regular to have them
operating at maximum efficiency all the time. There has to be measurable KPlIs related to fuel
consumption at the resort. The solar lighting is recommended in the resort for as far as
practically possible areas. The environmental Management Plan (EMP) for Fossil fuel
consumption is to cover the practices to be followed.

2. Depletion of Water resources due to heavy usage-

The operation of the island resort needs lot of water for the comfort of the guests, operation of
the restaurant, cleaning, laundry and other personal uses by the staff and the maximum
estimated consumption is 16,400 gallons per day. The assumption made is that each guest
room uses 300 litres per day for their bathing, toilet and other in room requirements. The
laundry usage per guest as 30 litres per day, restaurant usage as 40 litres per day, 50 litres
per guest per day for the swimming pools, 200 litres per hotel staff, 10,000 litres for the
gardens, cleaning and other things, and an additional 100 litres per air conditioner if chiller
units are installed for the air conditioning. Considering all 50 rooms are occupied with two
guests and 100 employees in the resort considered, total daily consumption will be 62,000
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litres per day or 16,400 Gallons per day. This water is to be drawn from the groundwater
resources in the islands and will put pressure on the water resources on the nearby island of
Nyaung Wee.

The recycling of water by membrane bioreactor will reduce this huge water consumption by at
least 50%. It will also solve the issue of waste water discharge to the land or the sea. The
monitoring of the water consumption is part of the Environmental Management Plan (EMP)
formulated during the EIA study.

3. Contamination of Marine Waters or Groundwater by Effluent let off

The water usage of 16,400 gallons of water per day will cause generation of wastewater to
the extent of around 80% of the usage and hence the estimated effluent generation is 13,120
Gallons per day. The wastewater let off to the sea will result in destruction of the Corals and
several marine species. The tourist visits the islands to enjoy the aesthetic beauty of the area
of which pristine waters is a primary expectation. Hence, the project owner also treats this as
a business requirement.

The recycling of wastewater to ensure a zero discharge will conserve the marine waters and
the groundwater from contamination. The consultants recommend a Membrane Bio reactor
technology with a capacity of 90KL per day to recycle the effluent. This technology will
efficiently recover the water to be reused in the resort and save considerable water intake as
well up to 50%. The groundwater and the marine water around the islands are to be tested at
six monthly intervals by third party laboratories to ensure that they are within WHO limits.

4. Solid Waste Disposal to the sea-

The resort operations will result in waste such as packaging materials, food surplus and
cleaning effluent that need to be disposed appropriately. The solid waste generation for 50
rooms and restaurants will be within 500kg per day at the peak of operations. Globally, the
solid waste generated in tropical island resorts is 1.3 Metric Tonne per day average for a resort
with 220-250 rooms. Of this waste generated, 85% to 90% organic matter (mostly food waste,
garden trash and packaging material), and the rest inorganic material such as plastic, glass,
metal and construction/garden debris.

The four methods to be employed to manage the solid waste are Composting, Vegetable
garden, Recycling and Elimination. The recyclable components (metals, plastic) will be less
than 10 % of the total waste generated and the rest of the solid waste that is organic is around
80% of the total waste (food waste, garden trash etc). The problem in employing commonly
used techniques in the project is the economies of scale. The waste generation is
comparatively low for investing in some advanced technologies such as a waste to electricity
project.

Composting of the food waste and the organic matter will save transportation costs, soil fertility
of the land, and avoid the contamination of the sea. The composting will provide manure and
soil to maintain a small vegetable garden that can provide fresh vegetables for the salads in
the resort. In many island resorts across the globe, 30% of the salads are from the gardens
maintained beside the resorts.
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Figure 5-10 Solid waste generation in island resorts in Maldives Archipelago

The metal components and some plastic can be sent out for recycling. If the quantity is too
low, they can be collected and disposed biweekly or monthly. The wood waste can be used
as charcoal for barbeques. The broken glass and other items that can not be recycled can be
crushed and be reused in the resort for repair along with concrete.

The use of disposable single use plastic bottles is to reduce to bare minimum. The water can

be served in reusable bottles of glass taken from 20 litre cans. The plastic wrapping of the
toiletries to be avoided and be done with paper.

The detail solid waste management is part of the EMP formulated during the EIA study.

5. Air, noise and vibration emissions-

The machines and equipment used in the island resort and for the transportation of guests will
result in generation of air pollutants, fugitive dust, noise and vibrations. This will create
nuisance to the nearby villagers.

The generators to be employed at the islands will the silent type and the boats and skis are all
compliant with the noise requirements. The monitoring of air quality and noise levels by third

party is part of the Environmental Management Plan (EMP) formulated in the EIA study.

6. Restriction in access to the villages for local people-

The resort operations will result in the local people unable to access the islands and the nearby
waters. The salone people move around in the archipelago and use the uninhabited islands
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as resting points. The fishermen also use the islands as stopover points while at sea. The
nearby waters to the project islands are also used by the fishermen to hunt for the squids in
the shallow waters. The security at the resort may drive them away for the privacy and safety
of the guests.

Further, the freshwater source in the Phoni island is used by the villagers in Nyaung Wee
during peak summers when there is scarcity of water. They are concerned that if the resort is
functioning, they may not be able to take water from the islands.

The project owner has decided to develop only 10 acres each on the islands and leave the
rest of the islands as it is without any development or construction activity. They have given
this commitment in the public hearing in presence of the elected representatives that they will
not restrict the villagers to move around in the waters or the islands and they will not create
barricades or fencing.

7. Fire break-out and boating accidents-

There is a chance of a fire break out in the resort accidents that can spread to the rest of the
forest in the island. There could be accidents form the boats, skis or any other equipment used
in the resort for entertainment that can result in death or injury of the guests or the fishermen.

There will be an emergency preparedness and fire management plan established with proper
training given to the employees, maintaining fire-fighting equipment, and visitor management.
The boats and skis shall be inspected and maintained regularly with these check points being
a part of the EMPs for the vessel management.

Residual Impacts from the Operational phase-

The operation phase of the resort will not result in any residual impacts and hence not
applicable to the operational phase of the island resort project.

5.2.4 Negative Impacts in Decommissioning Phase/Closure

Upon closure or decommissioning of the island resort, the machines and the equipment for
utilities shall be sold for reuse elsewhere. When the equipment is found to be non-usable, it
will be scrapped. In the unlikely event of abandoning the island resort all the equipment that
is not bio degradable shall be removed and disposed. The hazardous waste remaining shall
be disposed in a sustainable manner.
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5.3 Evaluation of the Mitigation Measures

The mitigation measures are planned to reduce the severity or the likelihood of that particular
impact. For example, the likelihood of the marine contamination gets reduced by a large extent
when the mitigating measure of wastewater recycling is employed. The idea of the mitigating
measure is to bring down the severity or the likelihood of the impact.

Each of the impacts have to be again worked under a risk assessment to check whether the
risk has been reduced to an acceptable level. A preliminary risk assessment is done after the
consideration of the planned mitigating measures for each of the impacts. This will work only
with the backing of a strong monitoring system by EMPs.

The assessment of the impacts and their mitigating measures are analysed deep in the EIA
study with respect to the baseline conditions of the site and the assessment of the extent of
the possible impacts. The formulation of the EMPs focus on operational procedures and
management programs to keep the monitoring robust. The following table shows the re-

evaluation of the impacts after the mitigation measures are employed.

Impacts Mitigating measure Severity | Likelihood
Marine Pollution Wastewater treatment Low Rare
Marine Pollution Composting of Solid waste Medium Rare
Groundwater Pollution Wastewater treatment Low Rare
Depletion of water Water recycling, Medium Rare
Depletion of fossil fuels Efficient equipment, Maintenance Medium Rare
Solid waste generation Composting Medium Rare
Air emissions Equipment selection, monitoring air quality Medium Rare
Noise emissions Equipment selection, monitoring noise levels Medium Rare
Restriction of Access Accepted to provide access Medium Rare
Accidents Equipment maintenance, Training Medium Rare
Deforestation Only removal of shrubs Low Rare
Soil Erosion Selection of flat location Low Rare

Table 5-9 Re-Evaluation of the risk assessment after the mitigating measures
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5.4 Positive Impacts- Job Creation

Any new project in an area brings in new jobs and livelihoods for the people around and is the
prime reason for communities inviting new investment and development. The jobs and
livelihood improvement in the project area due to the island resort can come from direct as
well as indirect employment.

Direct Employment-

The direct employment from the project can happen for 40 people during the construction
phase and around 60 during the operation time. The villagers have been already employed in
the construction that started in 2017. Construction of the cottages has only the assembly of
modular components with minor plastering and joining works. The work in Phoni started after
the monsoon in 2017 and the work in Balar started in 2018. The deforestation is only the
clearing of the shrubs and small plants. The jobs at the resort while in operation will need
some vocational training for the villagers. There are NGOs providing such trainings to equip
the islanders to be employable.

Indirect Employment- Tourism Value chain-

Tourism boom in the archipelago will exponentially increase the tourist footfalls. There are
around 30 island resort in various stages of development in the region that may serve around
1,500 to 3,000 rooms. The arrival of such a high number during the season period will increase
the consumption of goods and services giving a boost in commerce and trade. The value chain
created by the tourism sector is below. As per the tourism master plan 2013, the estimated job
creation from the tourism segment by 2020 is 1,497,801 of which 748,901 are from food and
beverage, 299,560 are from transportation and 224,670 from accommodation.

Accommodation b::e(:-:;:as Transport Tours Iig:gﬁ:g: Other Services
Hotels Restaurants Airlines Guides Diving Massage
Resorts Street food Boats Packages Trekking Spa
Ecotourism Small shops Buses Ticketing Fishing Internet
Inns Bars Cars Shows Mountaineering Retail Shops
Homestay Wine shops Taxi Currency exchange

Table 5-10 Tourism value chain created in the downstream
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The tourist arrivals have been increasing over the years. As per U Myint Htwe, director from
the Ministry of Hotels and Tourism, the tourist arrivals in Myanmar at the end of February 2017
is more than 600,000128 which is more than that of the figures in 2016. The island resort
projects in the Mergui archipelago have a great impact on the tourism sector with a potential
to attract wealthy foreign travellers earning valuable foreign exchange. The tourist arrivals
have increased exponentially in the past three year’s period after the Thailand-Myanmar
border was opened.

The total number of foreigners that visited Kawthaung for the year 2016-17 was around
300,000 where as in 2015-16 it was around 270,000 and in 2014-15 it was around 225,000.
The tourist arrivals dipped in the year 2017-18 due to news about conflict in other areas; but
again, picked up in 2018-19. There were around 4,000 visitors in 2016-17 that came to the
Mergui archipelago through around 400 chartered trips whereas in the previous three years it
was only around 1,500 visitors from around 200 chartered trips. The number of visitors to the
project area is expected to rise in the coming years due to many island resorts being set up in
the region.

128 http://www.mmtimes.com/index.php/lifestyle/travel/25783-myanmar-reqgisters-more-tourist-arrivals.html
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6.0 Cumulative Impact Assessment

6.1 Methodology and Approach

The methodology used for the cumulative impact is the review of all other projects under
development that are nearby and/or that may have a relation to this project. The guidelines
provided in the handbook of cumulative impact assessments by IFC were referred. The
environmental impacts that are experienced such as the climate change, loss of biodiversity,
depletion of resources, and depletion in air and water quality are because of the cumulative
effect of collection of many anthropogenic activities. To identify these projects that contribute
cumulatively, the island resort projects that are within 50 nautical miles from the project are
considered.

Valued Environmental and Social Components (VECs)

The environmental and social parameters identified as significant in assessing the risks
associated are called the Valued Environmental and Social components. This could be the
physical features such as habitats of some species, natural phenomenon or processes such
as water cycles or microclimate, social conditions or cultural aspects. The VECs may be
affected by the project activity, but the impact could be significantly higher when it is
augmented by many projects in the area. The VECs that are vulnerable are the pristine marine
waters and its rich biodiversity, Water resources for the villagers and the Climate Change from
GHG emissions (which is not just limited to the project area).

6.2 Cumulative Impact Assessment

The first step is to identify the other projects in the area that may have impact to the VECs in
the project affected area. The project affected area of Mergui archipelago that are near to the
Lampi park within 50 nautical miles of the project islands are reviewed. The other projects are
all similar in nature in the hospitality sector as the area has only small islands surrounded by
shallow marine waters suitable for tourism development. There are few Pearl farms operating
or about to operate in the Mergui archipelago area

6.2.1 Other Projects in the Project Area- Pearl farms

There are four pearl farms in the project area2® of which two are in the north of Lampi park
near to Domel island and other two in the South near to Kawthaung. They are Ashae Tai Pearl
and Niino Pearl Culturing Co Ltd on the north and Belpearl Myanmari3¢ and Myanmar
Andaman Pearl Co Ltd3! in the south of the project area. Another Pearl farm is being
developed in the area south west of Kawthaung around 100 nautical miles away from the
project site. The pearl hatcheries do not create any cumulative impact to any of the VECs
associated with the project.

129 http://tanintharyitourism.org/wp-content/uploads/2017/06/Hotels-and-Tourism-Development.pdf
130 http://www.belpearlauctions.com/aboutus2
131 https://www.linkedin.com/company/myanmarandamanpearlco.ltd./?originalSubdomain=in
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6.2.2 The other island resort projects near the project area

Since the Ranong-Kawthaung border has opened, the tourism potential of the Mergui
Archipelago is getting attention of the luxury hospitality sector and there is an interest from
overseas enterprises to invest to develop in the island resorts. The area already has two island
resorts near the Lampi Park with a total of 227 rooms. Additionally, there is one more island
resort next to the project islands on the 115 islands that has been non-operational for a long
period, but now undergoing renovation to restart. The operational resorts are the Grand
Andaman Resort132 in Tha Htay Kyun Island and the Myanmar Andaman Resort!33 on McLeod
Island. As per Myanmar Directorate of Investment and Company Administration (DICA)134,
there are permits granted to 8 other island resorts of which 4 are with foreign investment.
However, none of them have started the operation yet.

Developer Pzzt;:e Islands Investment
Amata International Co Ltd 20 Phoni, Balar Myanmar
Benchmade Asia (Myanmar) Limited 100 Wa Ale Kyun Foreign
Cocoon Hotel Co Ltd 17 No 115 Island Myanmar
Domel Island Development 50 Domel Island Foreign
K Future Co Ltd 50 Bo Nat Kyaw Island Myanmar
KMOT Co Ltd 158 Hlaing Gu Island Foreign
Moken International Co Ltd 510 Kyun Phi La, Boywae, Shark Foreign
TZK Co Ltd 31 Nyaung Oo Phee Myanmar
United Hotels & Resorts Co Ltd 20 Nga Khin Nyo Gyi Myanmar

Table 6-1 The list of upcoming island resorts near the Mergui Archipelago

Additional to these resorts under construction, there are many resorts under development in
various stages as per the Tanintharyi Tourism Development Co Ltd (TTDC)35. Five of them
are in the Bokpyin township and 12 of them are in the Kawthaung township. These projects
will also have pressure on the environment of the archipelago once they are all operational,
possibly in a period of 5 years.

132 hitp://grandandaman.travel/

133 hitp://www.myanmarandamanresort.com/
134 http://www.dica.gov.mm/

135 https://tanintharyitourism.org/map/
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Hotel Company Location Township
Eden Place Co Ltd Saw Pu Kyun BokPyin
Global Grand Engineering Co Ltd Mway Ma Nate Kyun BokPyin
Aung Zabu Deig Co Ltd Taw Kyun BokPyin
Shwe Taung Thiri Co Ltd Sin Kyun BokPyin
Harvest Moon Co Ltd Kaw Ye Nge Kyun BokPyin
Myanmar Life Hotel Investment Co Ltd Kaw Ye Kyun BokPyin
Shwe Taung Thiri Co Ltd Nget Khar Kyun Kawthaung
Shwe Taung Thiri Co Ltd Nar Nat Thee Kyun Kawthaung
Shwe Taung Thiri Co Ltd Bo Wel Kyun-1 Kawthaung
Shwe Taung Thiri Co Ltd Bo Wel Kyun-2 Kawthaung
Shwe Taung Thiri Co Ltd Jalan Kyun Kawthaung
Green Vision Construction Co Ltd Saung Gauk Kyun Kawthaung
Chin Corp Myanmar Co Ltd Moe Thauk Kyun Kawthaung
Myan Shwe Pyi Tractor Co Ltd Nga Lone Let Phal Kyun Kawthaung
Supreme Services Co Ltd Nga Htwe Yue Kawthaung
NKL Development Co Ltd Sunge Snanngin Beach Kawthaung
NKB Co Ltd Nar Kho Kyun Kawthaung

Table 6-2 The other resorts in the area under development
6.2.3 The Cumulative Impacts from the projects

The environmental and social parameters that may get affected from the cumulative effects
from the different projects that come up in the project area are the pollution of marine waters
destroying the corals and other biodiversity of the surrounding area, depletion of water
resources due to extensive usage in the island resorts and Climate change effects from
Greenhouse gas emissions from the fossil fuel usage. These issues are faced at all the tropical
island resort havens across the globe such as the Caribbean, and Maldives. There are many
good practices developed by various resort operators to save water, control the waste and the
reduce the GHG emissions.

Pollution of Marine Waters from Solid Waste

If all the island resort projects are operational, there will be around 30 or more island resorts
operating in the Archipelago within a radius of 50 nautical miles. If we consider 50 to 100
cottages per resort, it will be 1,500 to 3,000 cottages in total serving customers for 240 days
in a year. This level of tourist footfall will result in enormous amount of solid waste to the level
of 20 to 30 tonnes per day. The amount of non-biodegradable waste will be at least 10% of
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this solid waste generation. Even the biodegradable waste will be dumped in the sea as it is
not economical to transport to the mainland for disposal.

The resorts should take initiatives such as composting to manage this waste without dumping
in the sea. The compost can be used to grow vegetable gardens that will provide the resort
with fresh produce for salad. The nearby island resorts can combine their waste management
programs to make it cost effective. The resorts also can ban the use of plastics such as single
use water bottles that will create a lot of non-biodegradable waste.

Pollution of Marine Waters from Effluent let off

If all the island resort projects are operational, there will be around 30 or more island resorts
operating in the Archipelago which will be using enormous amounts water and generating
wastewater to the level of 15,000 gallons per day making it around 450,000 gallons per day
for 30 resorts. This effluent let off even after treatment to a level within the threshold limits set
by the Myanmar national emission quality guidelines will pollute the marine waters that may
result in destruction of the corals.

The resorts can recycle the wastewater to have a very limited or zero liquid discharge system
there by saving water as well as avoiding effluent let off to the sea or the land. This will ensure
that the pristine waters in the archipelago is conserved for the guests to enjoy the aesthetic
beauty.

Depletion of Water resources by extensive usage

If all these 30 island resorts are operational, the amount of groundwater intake for the resorts
will be to the level of 20,000 gallons per day per resort making it 600,000 gallons per day of
water withdrawal. This huge intake will reduce the public water resources available for the
villagers in the surrounding islands.

If the wastewater recycling system is employed to reuse the water, the water withdrawal can
be reduced up to 50% making it sustainable in the long run.

Climate Change from GHG emissions from fossil fuel usage

The resorts use diesel generators for the power requirements due to the absence of an
electricity grid to draw power. The use of diesel is harmful to the environment releasing
greenhouse gases to the atmosphere that will eventually augment the climate change
problem. The fuel usage in a resort is to the level of 80,000 Gallons of diesel in a year making
it 2,400,000gallons per year in total. This will result in GHG emissions of 24,500 tonnes of
Carbon Dioxide equivalent (tCO2e).

The resorts should use solar power as far as practically possible; mostly for the lighting and
water heating requirements. The maintenance of the electrical and fuel consuming equipment
to be done regularly with an aim to have them operated at higher fuel efficiency. The monitoring
of fuel usage to be performed with clear measurable performance indicators.
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7.0 Environmental Management Plan

71 Legal Framework

7.1.1 Environmental and Social Standards

Amata group is committed to integrating the environmental practices and sustainability
principles aimed at conserving natural resources, protecting ecosystem biodiversity, driving
sustainable development, minimizing waste and pollution, Establishing and reporting on key
environmental performance indicators and Raising environmental awareness among their
associates, guests and communities. To enable them to achieve these, Amata takes reference
to the international standards for Environmental Management- ISO 14001, Occupational
Health and safety- ISO 45001, Energy Management- ISO 5001, and Food safety
Management- ISO 22000.

7.1.2 Legal Requirements

The section 2.2 of this report details the legal requirements applicable for the project. This
details the sector specific legal requirements that is the tourism related laws, acts, rules and
guidance and the common laws that applies to the project such as the Environmental
conservation law.

Sector specific Legal requirements
¢ Myanmar Tourism Law- Section 14, 30 and 31
¢ Directives of Coastal Beach Areas- Section 1to 8

Environment Specific Legal Requirements
e Environmental Conservation Law 2012- Section 14 and 15

¢ Environmental Conservation Rules 2014- Section 63, 67, 69 (a and b)
e EIA Procedure- Chapter V for EIA/SIA
e Environmental Emission Quality Guidelines- Section 1.1, 1.2,1.3,1.4 & 2.6.4

Forest and Land Specific Legal Requirements

e Myanmar Forest Law 1992- Section 5 & 12

¢ The Vacant, Fallow and Virgin Lands Management Law-2012- Section 16

e The Protection and Preservation of Cultural Heritage Regions Law- Section 22
e The Protection and Preservation of Antique Objects Law- Section 12

e The Protection and Preservation of Ancient Monuments Law- Section 12

e The Freshwater Fisheries Law- Section 36,40 & 41

e The Water Power Act- Section 3

¢ The Underground water Act- Section 3

¢ The Conservation of Water Resources and Rivers Law-Section 11, 12, 13, 21, 22 & 23 (b)
¢ MARPOL 73/78- Waste disposal at sea
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OHS and Public Health Related Legal Requirements

e Myanmar Occupational health Law 2019- Section 8,9, 12, 26, 27, 28, 29, 34 & 36
e Factories act 1951- Environmental emissions and Safety of Employees

e Public Health Law- Section 3 & 5

e The Prevention and Control of Communicable Disease Law- Section 3, 4 & 9

e The Control of Smoking and Consumption of Tobacco Product Law- Section 7 & 9
o Myanmar Firefighting Law- Section 25

Labor related Legal Requirements

e Myanmar Insurance Law- Section 16

¢ Myanmar Investment Law- Section 65

e Social Security Law- Section 11 (a), 15 (a), 18 (b), 48,49 & 75
¢ Protection of National Races Law- Section 5

¢ Leave and holidays Act-Section 3, 4, 5, and 6

e Labor Organization Law- Section 29, 30, 37 and 44

e Settlement of Labor Disputes Law- Section 38 39 and 40

¢ Minimum Wages Law- Section 12, and 13

¢ Payment of Wages Act- Section 3, 4 and 14

o Employment and Skill Development Law- Section 5 and 14

Electricity and Explosive related Legal Requirements

o Explosives act- Section 7

o Explosive Substances Act- Section 3

e The Petroleum and Petroleum Products Law- Section 10, 15, 30, 31 (b), 32 and 33
¢ Myanmar Engineering council Law- Section 31 and 37

7.2 Summary of Impacts and Mitigation Measures

The impacts and mitigation measures are detailed in the section 5.2 above.

Potential Impacts Mitigating measures Planned
Marine Pollution from effluent Wastewater treatment
Marine Pollution from solid waste Composting of Solid waste
Groundwater Pollution from effluent Wastewater treatment
Depletion of water resources Water recycling,
Depletion of fossil fuels Efficient equipment, Maintenance
Solid waste generation Composting
Air emissions Equipment selection, monitoring air quality
Noise emissions Equipment selection, monitoring noise levels
Restriction of Access Accepted to provide access
Accidents Equipment maintenance, Training
Deforestation Only removal of shrubs
Soil Erosion Selection of flat location

Table 7-1 The summary of impacts and mitigation measures
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7.3 Overall Budget for Implementation of EMP

The resources required for the implementation of management plans in the island resort
project are categorised as the equipment, man hours and third-party cost. This budget involves
capital cost for the procurement of the additional machinery and equipment, as well as
recurring operational costs such as consumables and repair, salaries, and fee to external
providers.

7.3.1 Equipment and Machinery

The major capital cost item will be the investment for the wastewater recycling system, and
Composting system for the effluent and the solid waste. The effluent treatment plant that uses
a membrane technology will cost around USD 100,000 to 150,000 for the volume of water
used at the resort depending on the service provider. The maintenance charges for the
treatment system including membrane cost and service cost will be within USD 10,000 per
year. The investment for the composting will be within USD 10,000 with a maintenance cost
of USD 2,000 per year.

The firefighting system for the two resorts will cost within USD 20,000. The maintenance cost
of the system will be around USD 2,000 per year.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.

7.3.2 Man-hours of Employees

A trained person to deal with environmental and social management aspects will need to be
employed for the entire project along with a subordinate to help him/her for daily tasks. He/She
would be responsible for all reporting, monitoring, carving out corrective actions and
coordination with higher management. Even if this work is being carried out by the existing
employees, the cost of man hours will need to be accounted for. A total budget is around 1,500-
man hours and the cost for these man hours shall be within USD 20,000 per year including
the training time.

7.3.3 Third Party Inspections and Testing

The six-monthly testing by third party bodies will cover the effluent discharge quality, air quality,
water quality in the marine waters and the groundwater, noise measurements and vessel
inspection. The costing of these third-party services will be around USD 5,000 for the tests
every six months and around USD 10,000 for the vessel inspections/verification/certification
every year.
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7.4 Management and Monitoring Plans

The structure, content and the coverage of the management and monitoring plans were
developed during the EIA study phase. The applicability of these EMPs are phase wise as
Construction time, Operational time or both.

The EMP structure and layout is:
¢ Objectives

o Context

e Legal Requirements

e Management Actions

e Monitoring Plans

¢ Implementation Schedule

e Budgets and Responsibilities

There are total of 9 EMPs as provided below. The emergency preparedness plan is additional
to these EMPs.

Sl No Environmental Management Plan

7.4.1 Deforestation and Soil Erosion Management Plan

742 Fossil fuel Consumption Management Plan

743 Water Consumption and Conservation Plan

744 Air Emission, Noise and Vibration Management plan

745 Waste Management Plan- Effluent and Solid Waste

7.4.6 Occupational Health and Safety management Plan

747 Firefighting and Emergency preparedness Plan

7438 Boat and Ski Accident Prevention Management Plan

749 Food Safety and Hygiene Management Plan

Table 7-2 The List of Environmental Management Plans
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7.41 Deforestation and Soil Erosion Management Plan
Objective

To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on the deforestation, excavation and soil erosion for the project development.

Context of the Management Plan

The context of this EMP is for the Island resort projects at Phoni and Balar Islands. This is
applicable in the construction stage when the vegetation is cleared and the excavation is done
to build the cottages on both the islands.

Legal Requirements related

The Myanmar Forest Policy 1995 and Myanmar Forest Law 1992 applies to the deforestation
activity and the removal of vegetation has to be performed only after taking approval from the
Forest department. The Land acquisition Act 1894 and The Farmlands Law 2012 are not
applicable as there is no acquisition of land from farmers for the project.

The Environmental conservation Law 2012 and Environmental Conservation Rules 2014
requires the project owner to avoid any activity that hamper the ecosystem and biodiversity
and avoid pollution. Hence the project owner needs to avoid polluting the marine waters by
the soil erosion from the land when they remove the vegetation and clear the ground.

Management Actions

e Removal of vegetation will be done in a manner to minimise the cutting of trees; the
clearing will be done only at the two locations identified on Phoni and Balar for the cottage
construction. The North Eastern shore of the Phoni Island and the North Western shore of
Balar Island within 10 acres area on each of the islands.

¢ From the time of deforestation and excavation till the landscaping is completed, there is
chance of soil being eroded to the nearby marine waters; the construction contractor will
be briefed on the importance of controlling the soil erosion to the marine waters. The
diversion banks or contour banks to be made if necessary.

o If the endangered species of trees as listed in the Lampi park plani3é are removed, they
will be specially marked, numbered and replanted either in the landscapes or in the rest of
the island. All bigger trees with circumference more than 80 inches will be replanted. No
planting of trees that is brought from outside the Archipelago is to be undertaken. Logs
shall be kept of this removal and replanting.

e The removed vegetation that cannot be replanted shall be disposed of to the extent
possible as manure for agriculture or as a source of fuel for villagers.

o Develop mulch planting beds to maintain soil moisture and temperature, prevent weed
growth and erosion, and protect plant roots and crowns from heat. It also protects the trees’
trunks from mechanical damage caused by mowers and trimmers.

136 hitp://www.lampipark.org/wp-content/uploads/2015/10/General-management-plan.pdf
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Use the fine-textured (than coarse-textured) mulches to prevent evaporative water loss.
Prune the hedges of the shrub plants in such a way that smaller width should be on top,
with a wider base to allow sunlight to penetrate to the lowest foliage.

Group the plants (trees, shrubs, perennials, etc.) in mulched beds instead of placing them
individually around the yard. This will give a more natural look to the landscape and makes
watering and weeds control much easier.

The landscapes and the lawns will use the natural soil, grass and will leave enough open
spaces to ensure the drainage and percolation of water. Limit impervious surfaces to
encourage absorption of rainwater into the ground instead of it running off into the storm
sewer.

Alternate the mowing pattern in the lawns to prevent ruts from forming, and it will also give
a straighter standing turf.
The best time to irrigate is at night or early in the morning to conserve moisture and avoid
evaporative loss of water.

Monitoring Plans and Responsibility

The schedule of deforestation and landscaping will be approved by the management of
Amata International Co Ltd prior to execution with the review of trees to be replanted,
endangered trees, and the list of species to be used in the garden.

The resort manager or the delegated person by the management of Amata International
Co Ltd will be responsible to monitor the vegetation removal, disposal of the removed
plants, planting and maintenance. The records of this activity shall be kept.

A weekly inspection of the landscape during the development will be done by the resort
manager with findings recorded and corrective measures taken.

An audit of the condition shall be performed once every month to control the soil erosion.
This audit will also cover the conditions of the diversion banks, permanent structures, and
planted trees in the boundaries of the plots. The resort manager shall be responsible to
have the audits arranged regularly.

Key Performance Indicator

The marine water quality shall be tested for turbidity by third party laboratory every quarter
during the construction period. The locations for water sample drawing are two points each
near the construction sites on each of the islands. The turbidity of the water should be within
5 Nephelometric Turbidity Units (NTU).

Budgeted cost

The cost of marine water testing will be within USD 200 per quarter for the four samples in
total. The time for the testing is not considered as the cost budgeted covers the time of the
third-party testing body.
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Audit checklist for Deforestation and Excavations

Area of Inspection

Date of check

Check points in Audit Yes/No?

Has the identified endangered trees been removed; if removed,
have they been replanted either in the gardens or the remaining
part of the island?

Is there any invasive alien species planted in the gardens?

Is the log book for removal and replanting in line with the actual
situation in the site?

Are there enough spaces to allow water seepage in the garden?

Is any of the marine water testing samples show turbidity levels
beyond 5 NTU?

Are the corrective measures taken as per the findings of the
inspections are effective and appropriate?

Are the staffs managing the gardens aware about the
requirements of watering, mowing and related actions?

Remarks and corrective actions if any

Checked By
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7.4.2 Fossil Fuels Consumption Management Plan
Objective

To describe the overall requirements for monitoring and management to ensure that there is
adequate control on the fossil fuel consumption to reduce the emission of Greenhouse Gases
to the atmosphere.

Context of the EMP

The context of this EMP is for the island resort construction and operation at Phoni and Balar
islands where there is fossil fuel consumption from the generators, boats, skis, and all
electricity consuming equipment. This is applicable in all stages of all phases of the project.

Legal Requirements

The Environmental conservation rules and Environmental Conservation Law requires the
people to control the pollution of the environment and conservation of natural resources. The
consumption of fossil fuels results in air pollution as well as greenhouse gas emission to the
atmosphere. The project owners are to install measuring and monitoring to reduce these
emissions. The Environmental Emission quality guidelines 2015 specifies the air quality levels
to be maintained by the project and have it tested by a third-party laboratory.

The Petroleum and Petroleum Product Law 2017 requires the project owner to have a license
if they have to store more than 500 Gallons of Petroleum. The transport of petroleum should
be performed only with adequate warning signs on the vehicles. The project owner also has
the responsibility to report of any accident from the Petroleum products.

Management Actions

Preventive maintenance of all Generators, equipment, machinery, vehicles, and other
equipment has to be done at necessary intervals to have fuel efficiency. Ensure that the
engine fuel filters and air cleaners are been replaced or serviced as recommended by the
manufacturer

¢ Avoid vampire power draw by automatic shutdown sockets- it refers to the way electric
power is consumed by electronic and electrical appliances while they are switched off (but
are designed to draw some power) or in a standby mode.

¢ [nstall occupancy and daylight sensors in the common areas so that lights are only on when
required.

o Defrost the refrigerators in the kitchen regularly; check the seals on cold rooms and
freezers; and keep condensers and evaporators clean. Layout of kitchen to have hot and
cold units not near to each other

¢ Use Induction cookware that transfer heat faster and doesn’t heat the ambient air

¢ |[nsulate all the hot water lines in the resort to save the heat loss and monitoring water lines
with smart, low-cost water meters for leaks (water loss results in energy loss).

¢ Always procure equipment with higher fuel efficiency and electricity rating.
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Monitoring Plans and Responsibility

The monitoring of the monthly fossil fuel consumption shall be done and corrective actions will
be taken as deemed necessary. The preventive maintenance schedule and the actual
adherence to the plans shall be monitored. The power consumption at each section shall be
monitored to determine the points of power wastage.

A yearly maintenance audit of the boats, jet ski, and equipment shall be performed for efficient
fuel consumption. The resort manager shall be responsible to have the audits arranged at
regular intervals.

A yearly energy audit of the electrical equipment shall be performed for efficient energy
consumption. The resort manager shall be responsible to have the audits arranged at regular
intervals.

Key Performance Indicator

1. The resort will aim to reduce the fossil fuel usage from the estimated fossil fuel
consumption of 88,700 gallons of diesel per year by at least 15%. For monitoring purpose,
the pro rata consumption per month (one year is 8 months of operation) shall be used.

2. The adherence to the preventive maintenance plan of the machines and equipment will be
at least 95%. The team will have to keep record of the corrective actions and root cause
analysis for the discrepancies.

Budgeted cost

The cost of doing these conservation measures do not involve additional machines and
equipment. The time spent by the employees for these measures are already covered under
their salaries.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.
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Fossil fuel consumption monitoring checklist

Date of check

Check points for fossil fuel consumption Yes/No?

Is monthly consumption of fossil fuel abnormal for the period?

Is the energy audit of the energy consuming gadgets and equipment showing
abnormal consumption?

Is the preventive maintenance schedule adhered to for all equipment?

Are all the cylinders, flash back arresters, hoses, regulators, nozzles, valves
etc are leak free?

Are the engine fuel filters and air cleaners been replaced or serviced as
recommended by the manufacturer?

Is the fuel storage or gases in cylinders storage near sources of heat or sun?

Is there any machinery/equipment that showed poor performance in the energy
audit? List those machinery or equipment here and provide details of corrective
actions below

Are all the machinery and equipment in energy saving mode?

Are the operators aware about the need for electricity conservation?

The energy audit reports for the equipment are satisfactory?

Rated Actual Repair required
Equipment name efficiency efficiency Y/N?

Remarks and corrective actions if any

Checked By
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7.4.3 Water Consumption and Conservation Management Plan
Objective
To describe the overall requirements for monitoring and management to ensure that there is
adequate control on water consumption and conserve the water resources in the Mergui
Archipelago.

Context of the EMP

The context of this EMP is for the island resort project construction and operations where there
is water consumption. This is applicable in construction and operation stages of the project.

During construction water would be used for General domestic purposes such as washing,
drinking and amenities, Washing down and cleaning equipment at localised work sites,
Concreting, Dust reduction measures; and Fire water for use during emergencies

During operational phase, the water will be used for General domestic purposes such as
washing, drinking and amenities, Washing down and cleaning equipment at localised work
sites, Cleaning of container and reefers and Fire water for use during emergencies

Legal Requirements

There is no specific requirement related to water consumption in Myanmar.

Management Actions

Preventive maintenance of all pumps, motors, and other plumbing related equipment has

to be done at necessary intervals. Monitor the wastewater recycling Plant.

¢ Use water saving equipment such as low flush toilets, low flow faucets, auto close sensors,
and waterless urinals,

o Efficient loading of the laundry machines

e Encourage towel and linen reuse to the guests

e Periodically check for pipeline leaks, missing nozzles, and nozzles that are not working
properly; Replace leaking gaskets and plug any holes in the pipeline

o Perform watering of the lawns in the evenings or early mornings to reduce evaporation.

Monitoring Plans and Responsibility

The monitoring of the monthly water consumption shall be done and corrective actions will be
taken as deemed necessary. If the consumption goes up with a difference of more than 15%,
a review will be undertaken and records kept. The preventive maintenance schedule shall be

monitored.

A yearly water consumption audit shall be performed for efficient operations. The resort
manager shall be responsible to have the audits arranged at regular intervals.
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Key Performance Indicator

1. The resort will aim to reduce the water usage from the estimated water consumption of
16,400 gallons per year by at least 15%. For monitoring purpose, the pro rata consumption
per month shall be used.

2. The adherence to the preventive maintenance plan of the pumps, piping, plumbing,
laundry will be at least 95%. The team will have to keep record of the corrective actions
and root cause analysis for the discrepancies.

Budgeted cost

The cost of doing these conservation measures do not involve additional machines and
equipment. The time spent by the employees for these measures are already covered under
their salaries.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.
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Water consumption monitoring checklist

Date of check

Check points for electricity consumption Yes/No?

Is monthly consumption of water abnormal for the period?

Is the water recycling plant efficiency being as per the manufacturer’s
specifications?

Is the preventive maintenance schedule adhered to for all plumbing related
equipment?

Are the staff aware about the water conservation measures and its need?

Is there any pipeline leaks, missing nozzles, and nozzles that are not working
properly?

Are there water saving equipment in the plumbing system of the common
areas, guest rooms, staff quarters and kitchen?

Is the laundry machine working efficiently?

Remarks and corrective actions if any

Checked By
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7.4.4 Air Emissions, Noise & Vibration Management Plan
Objective

To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on emissions to the air, noise, and vibration to control pollution.

Context

The context of this EMP is for the island resort operations in Phoni and Balar Islands. This is
applicable in the stages of construction, and operation phases of the project.

Legal requirements

There are air emission norms set by the government for air emissions in the Environmental
(Emission) guidelines 2015 for the most industries; however, there is no such limits suggested
for hotels and hospitality sector. There is a common air quality requirement for any project that
become applicable for the project. The noise levels are also described in this guideline for the
projects in Myanmar.

The Environmental Conservation rules and Environmental Conservation Law requires the
projects to control pollution and takes efforts to monitor, measure and reduce the
environmental pollution.

The Factories act, Myanmar Public Health Law and the Occupational health safety
requirements have specified the ambient air quality levels and the noise levels the employees
or the public may be subjected to in any business concern in Myanmar.

Management Actions

a) Construction phase

e Construction shall be done with pre-engineered structures having assembly at site
which will reduce the air, noise and vibration emissions as far as practically possible.

e The machinery and equipment shall be fitted with mufflers to control the air emissions
and noise to reduce nuisance to the public and the workers at site.

b) Operational phase

¢ Use noise reducing panels and canopies for the Diesel generators used at the two
islands.

e Provide protective equipment for workers who work near the equipment that emit noise
and vibration.

¢ Monitor periodically the emissions to air, the noise and vibration of the machines.
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Monitoring Plans and responsibility

Periodic monitoring of the noise levels, indoor air quality, ambient air quality shall be done.
The limits set for the parameters are as below. The resort manager shall be responsible to
have these testing done and have a periodic audit of the situation with the checklist in the next

page.

Employees should not be exposed to a noise level that is greater than 85 Decibels for duration
of more than 8 hours per day without hearing protection. In addition, no unprotected ear should
be exposed to a peak sound pressure level (instantaneous) of more than 140 Decibels. The
use of hearing protection should be enforced actively when the equivalent sound level over 8
hours reaches 85 Decibels, the peak sound levels reach 140 Decibels, or the average
maximum sound level reaches 110 Decibels. Hearing protective devices provided should be
capable of reducing sound levels at the ear to at least 85 Decibels. Periodic medical hearing
checks should be performed on workers exposed to high noise levels.

The noise level threshold set by the Myanmar emission quality guideline is 55 dB for day time
and 45 dB for night time when the third-party testing is performed.

Key Performance Indicator

1. The air quality will be checked for the parameters as per the table 7-3 below by a third-
party laboratory once every six months.

Parameter Averaging Period Guideline Value (pg/m3)
Nitrogen Dioxide (NO-) } zii: 24000
Ozone (O3) 8-hour maximum 100
Particulate matter PM1o Zzy::Jr 28
Particulate matter PM2.s zly::urr ;g
Sulphur Dioxide (SO2) 134;}23:6 52000

Table 7-3 Air Quality Requirements as per the Emission Guidelines
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2. The Noise levels will be checked by third party as per the table below once in every six
months by the resort management.

One Hour LAeq (dBA)?

Receptor Daytime Nighttime
07:00 - 22:00 22:00 - 07:00

(10:00 - 22:00 for Public holidays) (22:00 - 10:00 for Public holidays)

Residential, institutional,
educational

Industrial, commercial 70 70
# Equivalent continuous sound level in decibels

55 45

Budgeted cost

The cost of doing the laboratory testing at the two islands every six months will be within USD
3,000 every six months. Since the testing is performed by third party bodies, the time is already
covered in the cost.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.
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Periodic Audit checklist for air emissions, noise and vibration control

Plot No
Date of check

Check points for air emissions, noise and vibration control Yes/No?

Has the periodic testing results crossed the limits set for air
emissions?

Has the periodic testing results crossed the limits set for noise
emissions?

Has the periodic testing results crossed the limits set for vibrations?

Have the vyearly medical reports of any worker shown
deterioration?

Are the employees aware of the hazards of air emission, noise and
vibration? List the people interviewed.

Are there training records available?

Remarks and corrective actions if any

Checked By
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7.4.5 Waste Management Plan- Effluent and Solid Waste

Objective

To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on waste management of solid and liquid waste generated in the resort.

Context of the EMP

The context of this EMP is for the Phoni and Balar Islands resort project. This is applicable in
all stages of all phases of the project from construction and Operation. The waste generation
management at the dive sites and the sightseeing tours where the guest may visit are also
included in this plan. This covers the management of Solid waste as well as the wastewater
generation form the Resort.

Legal requirements

The Environmental Conservation Laws and Rules insist that the project owner control and
reduce the pollution of environment resulting from the projects in all stages with adequate
monitoring and measurement. The Myanmar Emission guidelines section 2.6.4 provide the
limits of parameters for the effluent quality for hospitality sector that needs to be tested by a
third-party laboratory.

The Public Health Law requires the Project owner to control the health effects arising out of
the project emissions such as contamination of water resources or spread of diseases from
sanitation issues. The Conservation of Water Resources and Rivers Law 2006, and The
Underground Water Act-1930 and Water Power Act 1927 also requires to control the effluent
let off to the water bodies even though no limit is prescribed about the effluent quality.

MARPOL 73/78 prohibits the dumping of hazardous waste in the sea by the vessels and boats.
The hazardous waste includes the spent oils, sewerage, non-bio degradable items such as
plastics, battery, glass etc. The Myanmar National Waste Management Strategy and Action
Plan 2018 also aims at Waste Management by reduction and recycling.

Effluent

The waste water discharge from the operations will affect the freshwater in the island and the
marine waters in the nearby seas. The resort will have a waste water recycling plant to reuse
the water and dispose the sludge as manure. The effluent levels set by the Ministry of
environmental Conservation and forestry (MOECAF) as per the emission guidelines for
environment dated 29" December 2015 for hospitality industry is as below. These limits are
as per the guidance from the IFC documents.

Solid Waste handling and disposal

The solid waste generation in the islands is also big problem, mostly from the plastic
packaging. The segregation of plastic, metal, glass and paper shall be done for easy disposal.

EIA/SIA- Phoni and Balar Island Resort Project 180



MyA'sia

Composting to be employed to handle the food waste. The organisation has a plan for waste
management, handling, storage and disposal. The waste segregation in the resort will be as
below

Operational waste

Area Hazardous Non-Hazardous
Finished Oil Construction waste
Fuel Oil drags Cardboard

Mechanical Oil

Packaging material

Absorbent

Steel scrap, cut offs

Lights, tubes

Tubes

Drums

Wooden pallets

Plastic waste

Office Trash

Battery Furniture
Glass Paper & paper board
Cartridges Food waste

Electronic waste

public area garbage

Table 7-4 The Solid waste classification

The waste will be treated and disposed through approved waste management service
providers. The employees shall be trained to handle and segregate the waste so that they are
not exposed resulting in contaminations

Management Actions

e The wastewater at the resort to be recycled to a zero discharge and avoid effluent let off
to the marine waters or the islands.

e Set up a forced aeration composting system that handles all food waste and elements of
the garden waste. Maintain a vegetable garden from the compost soil to source for salads
for guests.

o Make Charcoal from the wood waste and other dried twigs for barbeque, pizza oven or the
campfire at night.

o Broken glass from bottles are to be crushed and used as a replacement for sand in
concrete for repairs.

o Metal and some plastic are collected and sent off the island for recycling bi-weekly or
monthly as per the quantity.

e The guests will be briefed on the waste management actions required when they check in.
This includes the waste generation at the dive sites and sightseeing trips. The conservation
of water, option to re-use of towels and linen, use of re-usable bottles for water and waste
bin segregation will be explained to the guests. The online booking portal of the Hotel will
provide the awareness about the waste management actions and also the link to the Lampi
management plan.

o The plastic bottles and other disposable items are to be reduced to the extent possible by
using reusable bottles filled from 20 litre cans, paper packing for the toiletries

EIA/SIA- Phoni and Balar Island Resort Project 181



MyA'sia

o The waste generated during the trips from food packaging and beverage cans shall be
brought back to the resort for disposal.

o The waste bins for different kind of waste will be placed at suitably at corners for easy
visibility. Food waste, plastic, and metals will be separated. Waste audit to be performed
to determine the quantities of different types of waste thrown out.

e The resort will not use vinyl sheets and boards for display.

e Monitor the spillage and wastage to minimize the waste generation

o The employees are to be trained in waste handling, composting, storage, segregation and
disposal

e Engage approved third party for treatment and disposal of waste generated

Monitoring plans and responsibility

The monitoring of the waste generation shall be done and corrective actions will be taken as
deemed necessary. The supervisors will do a bi-weekly inspection and this shall be recorded.
The waste management inspection shall be done by supervisors monthly and records shall
be kept.

The resort staff who accompanies the guests to the dive sites and sightseeing is responsible
to bring back the empty plastic bottles, beverage cans, and other food packaging waste for
disposal.

Avyearly third-party laboratory test of the effluent shall be performed to determine the discharge
water quality as per the values stated above. The resort manager shall be responsible to have
these tests and audits arranged at regular intervals.

Key Performance Indicator

1. The resort will have the effluent water tested by third party laboratory as per the
parameters below

Parameter Unit Guideline Value

5-day Biochemical Oxygen Demand (BOD) mg/I 50
Chemical Oxygen Demand (COD) mg/I 250

Oil and Grease mg/| 10

pH SuU 6t09

Total coliform bacteria 100ml 400

Total Nitrogen mg/I 10

Total Phosphorous mg/I 2

Total Suspended solids mg/I 50

Table 7-5 The Effluent limits prescribed by ECD for freshwater
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Parameter Unit Guideline Value
Ammonia ug/l 70
Cadmium itell 10
Chromium ug/l 50
Cyanide ug/l 7
Dissolved Oxygen mg/| 4
Lead ug/l 8.5
Mercury ug/l 0.16
Oil & Grease ug/l 0.14
Total Phenol mg/l 0.12
Bacteria Faecal coliform/100ml 100

Table 7-6 The Marine water quality as per ASEAN

2. The resort should not have any complaints raised by the authorities for discrepancies in
waste disposal. This include the complaints raised by nearby villagers and islands and not
only a formal legal notice.

3. The waste water recovered from the treatment plant to be re-used will reduce the
estimated water consumption of 16,400 Gallons per day by at least 15%. The monthly
water consumption shall be used to check this.

Budgeted cost

The effluent testing performed by the third-party bodies once in every six months will cost
within USD 100 for both of the islands.

The effluent treatment plant that uses a membrane technology will cost around USD 100,000
to 150,000 for the volume of water used at the resort depending on the service provider. The
maintenance charges for the treatment system including membrane cost and service cost will
be within USD 10,000 per year. The investment for the composting will be within USD 10,000
with a maintenance cost of USD 2,000 per year.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.
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Waste Management Audit checklist

S| Questions Kitchen | Office Guest Workers
No rooms area
Waste segregation is performed
1 appropriately?
The waste bins are available in each
2 area
Staff awareness on waste
3 management is OK?
The waste audit log is available and
4 targets set reduction?
5 Is the area clean and neat?
6 Packaging material storage is OK?
7 Scrap storage is OK?
8 Empty cylinder storage is OK?
9 Is the consumption of material high?
10 The spillage records are available?
11 Any wastage since packet left open?
12 Disposal of batteries/cartridge is OK?
Generic Questions Yes/No?

Are the effluent test reports values within the limits?

Is the waste management contractor is approved? List the names here

The inspection records are available and properly maintained?

Are there any injuries reported due to exposure to hazardous waste?

Spill kits are available near the machines and equipment?

(O | WIN | =

Is the waste generated at dive sites brought back for disposal?

Remarks

Supervisor Date
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Parameter

Details

Date of Spillage

Oil/Chemical Name

Department

Equipment

Quantity (Gal/Lit)

Description of the
incident

Root Cause of spillage

Correction

Corrective action

Training needs if any

Supervisor
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7.4.6 Occupational Health and Safety Management Plan
Objective

To describe the overall requirements for monitoring and management to ensure that there is
adequate control on occupational health of the employees, compliance with legal and other
requirements, and to achieve objectives and targets.

Context

The context of this EMP is for island resort project construction and operations where the
employees and workers are exposed to safety issues related to the equipment, machines,
chemicals, waste and fire. This is applicable in all stages of all phases of the project.

Legal Requirements

The Occupational health and safety Law in Myanmar was passed in March 2019. The section
26 details the obligations of the employer that covers having OHS in charge, committee,
procedures, risk assessments of the hazards, mitigating measures, emergency preparedness,
evacuation drills etc. The requirements are in line with the International Labour Organization
requirements for safety of workers.

The Factories Act and the Public health Law also prescribe about the workers conditions in
such a way to have a safe and healthy atmosphere for workers as well as the nearby public.
The Prevention and Control of Communicable Disease Law-1995 also stipulate about the
control of epidemics among the workers and to the public. The Control of Smoking and
Consumption of Tobacco Product Law-2006 requires to have designated smoking areas with
clear signs to keep rest of the area non-smoking.

The Myanmar Insurance Law-1993, Social security Law 2012, Leave and Holidays Act-1951,
Labor Organization Law-2011, Settlement of Labor Disputes Law-2012, Minimum Wages Law-
2013, Payment of Wages Act-2016 and Employment and Skill Development Law-2013 lays
down the rights of the workers related to insurance, wages, paid leaves, collective bargaining
and skill development.

Management Actions

e Employees should be trained in Firefighting, first aid including handling snake bites, using
the machines and equipment at site, and handling the chemicals and waste.

¢ Employees will be trained to have awareness on the safety issues, reporting requirements
related to safety, and the use of personal protective equipment (PPE).

o PPE provided shall be of adequate quality and usable condition; it will be inspected
periodically and records kept.

e Hazard Identification and risk assessment for the operations shall be reviewed every six
months with adequate measures taken.

e Make sure that the first aid kits maintained in the office is replenished in time to avoid
shortages. Periodic inspections are to cover the first aid kits as well.
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Encourage the workers to report the near misses and incidents.
Have a grievance redress system for the workers related to wages, payments, leaves,

The contact numbers of the nearby hospitals and health centres should be available in the

holidays etc. They should be allowed to form labour associations and unions for collective

bargaining
¢ Periodic monitoring of air quality, noise, vibration, and availability of drinking water shall be
done.
Activity/Source Hazard Likelihood | Severity Measures Planned
Storage of fuels Fire accidents Low High Fire equipment, training
Electric connection | Electrocution Low High Safety audits, training
Food Preparation Food safety incidents Low Medium :gig;:?gnt system
Swimming/Diving Drowning, injuries Medium High Training
Wildlife in Islands Snake bite/animal bite | Low High First aid, training
Boat transfer Drowning, injuries Low High Training
Alcohol abuse Fights/Altercations Medium Medium Training
Poor sanitation Epidemic diseases Low Medium Inspections/audits
Wet surfaces Slip, trip and fall Medium Medium Training

Table 7-7 The preliminary Hazard ldentification and Risk Assessment for Resort

Monitoring Plans and Responsibility

e The indoor air quality, noise and vibration and the potable water quality shall be periodically
checked. The norms specified in the section for Occupational Health & Safety shall be
used for this monitoring.

e The limit for noise shall be 85 Decibels for 8-hour duration with a maximum instantaneous
value of 140 Decibels.

e The exposure limit values for vibration will be 5m/s? with action value set at 2.5m/s?.

o Conduct a yearly audit of the occupational health and safety situation in the Resort. The
resort manager shall be responsible to have this arranged in time.
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1. Safety Incidents and Near Misses reported by employees will have to be recorded and
maintained. No fatalities or permanent injuries or injuries resulting in more than 15 days
hospitalisation is not to happen to any employees. The safety incidents reported will not
have any numerical targets to encourage reporting.

2. Indoor Air Quality will be tested by third party body every six months and the values are to
be within the threshold limits as per the table 7-3 as repeated below
Parameter Averaging Period Guideline Value (ug/m?3)
. o 1 year 40
Nitrogen Dioxide (NO2) 1 hour 200
Ozone (O3) 8-hour maximum 100
. 1 year 20
Particulate matter PM1q 24 hour 50
. 1 year 10
Particulate matter PM. .5 24 hour o5
. 24 hour 20
Sulphur Dioxide (SO3) 10 minute 500
3. Noise Levels will be tested by third party body to be within 85 dB at the work areas where
the employees are exposed for continuous period.
4. Potable water quality will be tested by third party body every six months. The drinking
water quality should be as per the WHO guideline.
Budgeted cost

The testing performed by the third-party bodies once in every six months will cost within USD

3,000 for both of the islands.

To follow the management plans and monitoring systems, the project owner will need to
purchase the measuring instruments, testing apparatus and analysis equipment. The cost of
monitoring and measuring instruments will be within USD 10,000 and the cost of maintenance,
calibration and repair will be within USD 2,000 per year.
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Occupational health monitoring checklist

Date of check

Check points for Occupational health Yes/No?

Are the indoor air quality, noise and vibration test reports satisfactory?

Is adequate number of PPE available for the workers and they use it at work?

The condition of the PPE is satisfactory?

The first aid kits are maintained in order with adequate supplies?

Is the number of injuries and lost time due to accidents in the resort
abnormal?

The employees are aware on safe handling of the machines and equipment?

The contact of the nearby health centres and hospitals available and the
employees are aware of it?

The employees are trained in first aid including handling drowning and snake
bites?

Is there a system of grievance redress mechanism for the workers?

Remarks and corrective actions if any

Checked By
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7.4.7 Firefighting and Emergency preparedness Plan

Objective

To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on fire break out management, and other emergencies.

Context of the EMP

The context of this EMP is for island resort in Phoni and Balar Islands where there is a chance
of fire break out. This is applicable in all stages of all phases of the project. The Disaster
management and response plan also contain the fire management and evacuation. This plan
applies to all employees of Phoni and Balar islands resort and any person occupying the
physical resort area, jetty, reception, office, guest rooms, utilities, and accommodation area.
The scope of this plan is intended to encompass all hazards. This plan may be consulted when
responding to any and all emergencies. When encountering a situation which has not been
expressly addressed in this plan, use good judgment and the guiding principles outlined below.

Legal requirements

The firefighting Law 2015 requires the organisations to have equipment for firefighting, have
the employees trained to fight fire. The OHS Law 2019 also stipulate on the evacuation drills,
fire equipment and training to put out fire to be provided.

Management actions

e The fire procedures for employees will include Storage and handling of inflammable
materials, Fire extinguishers, fire hazard identification, housekeeping, fire wardens and
fire co-ordinator responsibilities.

e There will be a proper training given to the employees for managing fire and firefighting
equipment, alarms, assembly areas, emergency shutdown, evacuation routes etc

o Fire drills shall be conducted at least one in a year

e The assembling point in case of a fire will be the cleared area in front of the office building.

e Fire exits, evacuation routes shall be illuminated or marked in fluorescent colour for
visibility. Doors and paths that could be mistaken for fire exits shall be appropriately
marked to prevent use in an emergency. The exit doors shall be side hinged and open
towards the travel of exit. It must be able to be opened without keys. At a minimum, 2 exits
per floor (currently only single floor buildings are planned) shall be provided.

o The storage of fossil fuels and inflammable chemicals shall be fire safe. The gas hoses,
regulators, valves shall be inspected for leaks regularly. The cylinders shall be stored in
upright position. The cylinders carrying different gases shall be segregated and the
employees shall be trained in the colour coding of gas cylinders. Empty cylinders shall be
kept separate and no cylinder shall be left open for exposure in the direct sun. All storage
areas shall be adequately ventilated. The oxygen and Acetylene cylinders (welding
requirements during construction) shall be kept away from other gases maintaining a
distance of at least 20 feet or separated by a non-combustible barrier of 5 feet height.
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o All electrical equipment shall be energy audited and tested for safe earthing at least once
in a year. The recommended wire sizes and insulations shall be used and make shift wiring
repairs are not allowed. The fixtures, plugs, circuit breakers and other equipment used
shall be approved

¢ The maintenance of fire-fighting equipment, alarms, extinguishers etc shall be regular. The
fire extinguishers shall be inspected monthly and the alarms shall be tested weekly.

o During the construction phase, a hot work permit program will be developed and
maintained for all hot works like welding, brazing or cutting. The equipment shall be well
maintained to avoid fire risks.

e All fire accidents shall be investigated and corrective actions taken. The near misses and
incidents shall be also recorded.

e The visitors in the resort shall be briefed on fire risk and management.

e The emergency contact numbers shall be displayed in all sections.

Monitoring plans and responsibility

e Mock fire drills shall be conducted at least yearly.

¢ The firefighting equipment shall be checked every month for adequacy and the alarms shall
be tested weekly

o There will be an audit done annually to assess the readiness for managing a fire break out.
The resort manager shall be responsible to have the audits performed regularly.

o The emergency plan is the responsibility of the resort manager or his/her assistant. This
plan will be reviewed and updated at least once annually. Revisions will be made as
needed throughout the year. Any suggestions, comments, or questions should be directed
to the resort manager or his assistant.

Monitoring plans and responsibility

The mock drills for firefighting and evacuation has to be performed at least once in a year with
records kept.

Adherence to the maintenance and inspection plans for the fire fighting equipment shall be

100%

Budgeted Cost

The firefighting system for the two resorts will cost within USD 20,000. The maintenance cost
of the system will be around USD 2,000 per year.
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Emergency Protocols and Instructions

Fire and Evacuation

In the Event of a fire, pull the Fire Alarm and Call the fire station

If you see smoke or flames, use CARE
e Contain the fire

o Activate the nearest Fire Alarm
¢ Report the fire to fire station and the police
e Evacuate or extinguish (In most cases, it is best to Evacuate)

Use a Fire Extinguisher only if:
¢ You have been trained

¢ You have your back to an unobstructed exit

¢ You have a fully charged and proper type unit for the fire you are fighting
e The fire is contained, and you have reported the fire

o Everyone else has left the area

e There is little smoke or flames

Never fight a fire if:
¢ You lack a safe way to escape should your efforts fail

¢ It has left its source of origin
e You are unsure of the type of extinguisher you need or have

¢ If you can’t control the fire within 30 seconds, abandon your efforts, close the door(s)
and evacuate immediately.

Building Evacuation

You should familiarize yourself with the evacuation routes posted in all buildings, machines,
office, storage sheds, and accommodation area. If an evacuation order is issued for your
building, or if it were necessary to evacuate due to an emergency, fully cooperate with Safety
and Security/emergency personnel and:

e Take only the keys, wallets and essential belongings with you

o |If possible, wear weather appropriate clothing

¢ If you are the last one to exit your room close, and lock doors

e Leave the building immediately

¢ Do not investigate the source of the emergency

e Walk; don’t run, to the nearest exit

e Use stairs, not elevators (currently there are no elevators planned in the resort)

o Assist people with special needs

o If there is no immediate danger, persons with disability/mobility limitations should
shelter in place and call Safety and Security to report location and number of people
needing assistance

o If there is imminent danger and evacuation cannot be delayed, the person with a
disability should be carried or helped from the building in the best and fastest manner
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(the person with the disability is the best authority as to how to be moved out of the
building)
¢ If you are unable to evacuate, call Safety and Security and report your location
¢ As you make your way out, encourage those you encounter to exit as well
¢ Follow instructions of the Safety and Security or other identified emergency personnel
o Wait for instructions before returning to your building after an evacuation

Medical Emergency

If someone is injured or becomes ill:
¢ Stay Calm

e Dial the hospital or health centre and explain the type of emergency, the location,
condition, and number of victims

o Let the dispatcher know of any safety hazards - chemical spill, fire, fumes, etc.

¢ Do not hang up unless told to do so by the dispatcher

¢ Do not move the victim unless there is danger of further injury if s/he is not moved

o Render first-aid or CPR only if you have been trained

o Do not leave the injured person except to summon help

e Comfort the victim until emergency medical services arrive

¢ Have someone stand outside the jetty to flag down the Safety and Security when they
reach the vicinity

Hostile armed Intruder (s)

If a hostile armed intruder is outside your building, get to a room that can be locked; close and
lock windows and doors and turn off the lights. Try to get everyone down on the floor (so that
no one is visible from outside the room).

Call the police and provide information as detail as possible with the exact location, number
of intruders, etc.

Stay in place (calls from unfamiliar voices to come out may be the attacker attempting to lure
you). Do not respond to any voice commands until you are sure that they come from a Police
Officer, or a Safety & Security Officer

If a hostile intruder is INSIDE your building, exit (get out of) the building immediately and notify
anyone you may encounter to exit the building immediately. Call the police and provide
information as detailed as possible

If exiting the building is not possible, go to the nearest room or office. If you are locked out of
all rooms, seek refuge in the nearest restroom, lock yourself in a stall and keep quiet. Close
and lock the door and/or block it (try barricading the door with desks and chairs). Call the
police and provide information.

Keep quiet and silence the cell phones, watches, alarms etc. Do not answer the door and do

not respond to any voice commands until you are sure that they come from a Police Officer,
or a Safety & Security Officer
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If a hostile intruder enters your office or room or shed, remain calm and dial the police. If you
can’t speak, leave the line open so the Dispatcher can listen to what'’s taking place. Try to
overpower the intruder only if you are sure of success.

If the hostile intruder leaves your area, and as soon as it is safe to do so, close and lock the
door and/or block it (try barricading the door with desks and chairs) and call the police

If you decide to flee during a hostile intruder situation, make sure you have an escape route
and plan in mind.

Do not carry anything while fleeing and do not attempt to remove injured people (leave
wounded victims where they are and notify authorities of their location as soon as possible).
Move quickly, keep your hands up high and visible and follow the instructions of any Police
Officers you may encounter as the police or security staff may treat you as a suspect. Do not
leave until you have been interviewed and released

Utility Failure and Natural Disasters

Utility Failures

These may include electrical outages, plumbing failure/flooding, gas leaks, steam line breaks,
ventilation problems, etc. For your personal safety, in the event of a utility failure, remain calm
and immediately notify Safety and Security.

If the building must be evacuated, follow the instructions on Building Evacuation, unplug all
electrical equipment (including computers) and turn off light switches.
Use a flashlight: Do not light candles or use other kinds of flames for lighting

If passengers are trapped in an elevator (currently there is no plan for elevators in the resort),
advise them to stay calm and tell them you are getting help. If it is safe for you to stay in the
building, stay near the passengers until assistance arrives.

If you are trapped in an elevator, remain calm and use the Call Button of Phone to call for help.
Do not try to climb out or exit the elevator without assistance

Floods

Minor or area flooding could occur as a result of a water main break, loss of power to sump
pumps, or major multiple rainstorms. For imminent or actual flooding, and only if you can safely
do so:

e Secure vital equipment, records, and other important papers

e |If present in your area, report all hazardous materials, chemicals to security officers.
¢ Move to higher, safer ground

e Shut off all electrical equipment

¢ Do not attempt to drive or walk through flooded areas

o Wait for further instructions on immediate action from Safety and Security

¢ If the building must be evacuated, follow the instructions on Building Evacuation
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¢ Do not return to your building if you have been evacuated by flooding until you have
been instructed to do so by security officers

o If you are assisting with flood clean-up, report immediately to Environmental Health
and Safety any oil, chemical, or hazardous materials suspected of mixing with flood
waters

Storms

In case of a thunderstorms or cyclones,

¢ Go to underground excavation, or lower floor of interior hallway or corridor (preferably
a steel-framed or reinforced concrete building)

o Seek shelter under a sturdy workbench or heavy furniture if no basement is available

e Listen for reports and siren/public address announcements

¢ Avoid areas with glass windows or doors or areas with large, free-span roofs

e If out in the open, do not wait out the storm in a vehicle and move away from the path
of the tornado at a right-angle direction. Lie flat in the nearest depression, ditch, or
ravine if there is no time to escape

Earthquakes
In the event of an earthquake:

e Stay away from large windows, shelving systems, or tall room partitions and get under
a desk, table, door arch, or stairwell. If none of these is available, move against an
interior wall and cover your head with your arms. Remain under cover until the
movement subsides

o After the shaking stops, survey your immediate area for trapped or injured persons and
ruptured utilities (water, gas, etc.). If damage has occurred in your area, inform Safety
and Security immediately

e Do not evacuate until instructed by emergency personnel

e |If out in the open, stay in an open area away from buildings, power lines, trees or
roadways. If in a car, pull over and stop. Do not park under an overpass or near a
building. Be cautious about driving again, in the event roads are damaged

After an earthquake:

e Put on enclosed shoes to protect against broken glass

e |If the power is out, use a flashlight. Do not light a match or candle

e Be alert for safety hazards such as fire, electrical wires, gas leaks, etc.

o Check on others. If there are injuries or other urgent problems, report them to Safety
and Security

¢ Give or seek first aid. Assist any disabled persons in finding a safe place for them

e Evacuate if the building seems unsafe or if instructed to do so

e Cooperate with emergency personnel, keep informed, and remain calm
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Fire break out management monitoring checklist

Date of check

Check points for fire management Yes/No?

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

The employees are competent to operate the firefighting equipment?

The alarm testing was done weekly for the period of audit?

The exits are clearly marked in and the doors that are side hinged are
opening towards the exit?

The employees are aware of the exits to be used in case of emergency?

The contact numbers of the fire station are provided in the cottages, office,
storage sheds and the susceptible areas?

The fossil fuels and other flammable chemicals storage are adequate
enough with proper ventilation.

The cylinders are segregated with respect to gases and kept in upright
positions?

Employees/operators can differentiate between the gases?

Any cylinder is near a heat source, steam pipe, hot equipment?

Are the cylinders, hoses, valves and regulators well maintained and free
from worn off or leaks?

The electrical wiring and earthing have been done properly for all the
equipment?

Is the fire register maintained with near misses and incidents reported?

Remarks and corrective actions if any

Checked By
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7.4.8 Vessel and Boat Management Plan
Objective

To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on safety of the boats, skis and vessels used at the resort.

Context

The context of this EMP is for the boats, jet skis and other vessel operations where there is a
chance of an accident or collision resulting in a hull failure. This is applicable in operational
phase of the project.

Legal requirements

The boats and skis have to comply to water transportation guidelines. They need to have the
equipment safety certifications from the appropriate third-party verification bodies to have their
seaworthiness.

Myanmar is signatory to the MARPOL 73/78 convention and hence the disposal of waste into
the waters is prohibited. Myanmar is also party to International Convention for the Safety of
Life at Sea, 1974 (SOLAS) and the International Maritime Dangerous Goods (IMDG) Code.

Management actions

e The periodic inspections and certification of the seaworthiness of the boats, vessels and
other equipment shall be done regularly.

o The crew in the boats will be trained to inspect their vessel for leaks or any other damage
including the fire fighting and emergency response equipment.

¢ The manufacturers maintenance checklist for the boats shall be used for inspections.

¢ The emergency contact numbers of the Ports and healthcare facilities in Kawthaung and
Myeik will be listed in the vessels.

e There will be a 24-hour emergency contact helpline established in which the vessel crew
or other vessels can report the accidents or any oil spills they come across to incident
response teams.

¢ The crew will be trained in managing the accidents and any spillage including the use of
spill kits.

e The resort and the vessels will maintain the safety equipment and spill containment
booms, absorbents and other relate spill management kit with periodic inspections for
quality.

e Mock response drills shall be done by the vessels at least once in a year.
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Monitoring plans and responsibility

Mock drills shall be conducted at least yearly with records kept for audits

The spill response equipment shall be checked every month for adequacy

There will be an audit done annually to assess the readiness for managing an accident.
The vessel’s captain shall be responsible to have the audits performed regularly.

Key Performance Indicators

Adherence to the mock drills, inspections and audits of the vessels and boats shall be 100%
The third-party verification for the vessels for its seaworthiness will be performed yearly.

Budgeted Cost

The cost of verifications and inspections for the vessels will be within USD 10,000 per year.
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Vessel accident management monitoring checklist

Date of check

Check points for fire management Yes/No?

The inspection and certification of the seaplanes and boats are done
appropriately?

Are the fire and other emergency equipment maintained in order?

The employees are competent to operate the emergency equipment?

The contact points of the ports and townships provided are updated and
working?

The safety and spill response kit/equipment available in the resort and the
vessels are in good condition?

The fossil fuels and other flammable chemicals storage are adequate?

The crew can differentiate between the gases and other chemicals?

Any flammable gases or cylinder is near a heat source, steam pipe, hot
equipment?

Are the cylinders, hoses, valves and regulators well maintained and free
from worn off or leaks?

The electrical wiring and earthing have been done properly for all the
equipment?

Is the vessel incident register maintained with near misses and incidents
reported?

Remarks and corrective actions if any

Checked By
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749 Food Safety Management Plan
Objective
To describe the overall requirements for monitoring and measurement to ensure that there is
adequate control on food and beverage safety management, compliance with legal and other
requirements, and to achieve objectives and targets.
Context of the EMP
The context of this EMP is for island resort hotel operations in Phoni and Balar Islands where
there is a chance of vulnerability in the food and or beverage safety. This is applicable in
operational phases of the project. The design and construction phase of the hotel is as per
the ISO 22000:2018 standard for Food safety management.
The food areas considered for this standard cover the kitchens, food preparation areas, bars,
food storage rooms-dry, cold and freezers, receive dock or Loading bay, garbage rooms, dish
washing areas and housekeeping pantries.

Legal requirements

There are no regulations in Myanmar related to food safety management part from taking care
of Public health safety.

Management actions for food safety

The pre —requisite programs for the food safety in the hotel project are as below

a) Facility Location

Facility boundaries will be clearly defined and controlled. The Access to the site will be
controlled.

b) Environment

The facility will identify and take measures to prevent product contamination from local
activities that could have adverse impacts. Effective measures will be in place to prevent
product contamination from neighbouring properties. These measures will be periodically
reviewed. Selection and management of the facility location will allow personnel to identify and
control potentially negative impacts of surrounding operations.

c) Outside Grounds and Roof

Equipment stored outside will be placed to prevent pest harbourage and to make the
inspection process easier. The weeds and tall grass near the building shall be cleared
regularly. Roads, yards, and parking areas will be drained and maintained to prevent standing
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water. The roof and structures will be well maintained. Waste containers and compactors will
be closed or covered to minimize pest attraction and harbourage.

d) Drains

Drainage is designed and maintained to minimize the risk of product contamination. Drainage
direction does not flow from a contaminated area to a clean area and the Drains do not pass
over food processing areas. Where open floor drains are provided grids are in place and easy
to clean. Equipment and drains are placed in a way that any processing discharges or overspill
goes directly into a drain rather than on the floor. In wet process areas, floors are sealed and
drained. Drains are trapped and covered. Floor drain covers/grates are easily removable for
cleaning and inspection.

e) Layout

Space is maintained between equipment and structures to enable cleaning and maintenance.
Routine housekeeping activities are on-going throughout operating hours in production and
support areas to maintain a sanitary environment. Equipment shall be designed to minimize
contact between the operator’s hands and the products.

f)  Floors

Process area Floors are made of materials that are impervious easily cleaned and kept in
good repair. Wall/floor junctions and corners are designed and maintained to facilitate
cleaning. Holes, cracks, and crevices in floor surfaces are periodically repaired to prevent
debris from lodging and to avoid pest or microbial harbourage. Floors are designed to meet
the demands of facility operations and withstand cleaning materials and methods. Floors shall
be designed to avoid standing water.(e.g. sloped to direct the flow of water or effluent toward
drains)

g) Walls

Walls are made of materials that are easily cleaned and kept in good repair. Walls are

designed, constructed, finished, and maintained to:
e Prevent dirt accumulation

e Reduce condensation and mould growth

e Facilitate cleaning”
Holes, cracks, and crevices in wall surfaces are repaired to prevent debris from lodging and
to avoid pest or microbial harbourage.

h) Ceilings and Overhead Structures

Ceilings are made of materials that are easily cleaned and kept in good repair. Access to the
void in hollow or suspended ceilings is provided to facilitate cleaning, maintenance, and
inspection activities. Ceilings and overheads are designed, constructed, finished, and
maintained to:
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Prevent dirt accumulation

Reduce condensation and mould growth

Facilitate cleaning"

There is no flaking paint or rust on equipment or overhead structures. Only normal mild
oxidation on non-food contact surfaces is acceptable.

i) Equipment and Utensil Construction

All equipment and utensils are designed and made of materials that are easily cleaned and
maintained. Ingredient, product-holding, packaging, conveying, processing, and bulk
equipment are designed and made of materials that are easily cleaned, inspected, and
maintained. Food contact surfaces are corrosion-free, durable, made of non-toxic materials
and able to resist repeated cleaning.

Equipment is able to meet established principles of hygienic design, including:
e smooth, accessible, cleanable surfaces, self-draining in wet process areas;

e use of materials compatible with intended products and cleaning or flushing agents;
o framework not penetrated by holes or nuts and bolts."

Piping and ductwork are cleanable, drainable, and with no dead ends. Wet and dry-cleaning
programmes are documented to ensure that all kitchen, utensils and equipment are cleaned
at defined frequencies. The programmes specify what is to be cleaned (including drains), the
responsibility, the method of cleaning, the use of dedicated cleaning tools, removal or
disassembly requirements and methods for verifying the effectiveness of the cleaning.

i) Air Makeup Units

Ventilation will be provided in product storage and processing areas to minimize odours,
fumes, and vapours. Room air supply quality is controlled to minimize risk from airborne
microbiological contamination. Air makeup units are fitted with clean filters and are free of
mould and algae. Protocols for air quality monitoring and control are established in areas
where products which support the growth or survival of microorganisms are exposed.
Ventilation systems will be designed and constructed such that air does not flow from
contaminated or raw areas to clean areas. Specified air pressure differentials are maintained.
Systems will be accessible for cleaning, filter changing and maintenance. Fans, blowers,
filters, cabinets, and plenums will be on the Preventive Maintenance Schedule to prevent
mould, the development of microbes, insect activity, and foreign material collection. Exterior
air intake ports shall be examined periodically for physical integrity.

k) Water Quality

The facility’s water supply is from in house treated water plant and is periodically inspected for
the quality of the water. Water, steam, and ice that contacts food and food contact surfaces
are regularly monitored to ensure there is no risk to product safety. Water for cleaning or
applications where there is a risk of indirect product contact (e.g. jacketed vessels, heat
exchangers) meets specified quality and microbiological requirements relevant to the
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application. Non-potable water has a separate supply system that is labelled and not
connected to the potable water system.

Take measures to prevent non-potable water refluxing into the potable system. Back
siphonage and backflow prevention units are identified in the Preventive Maintenance
Program. Regular water samples are taken from underground well water supplies and surface
water site according to local health department codes and government requirements.

I) Foreign Body Control

Based on the hazard assessment study, measures have been put in place to prevent, control
or detect potential contamination such as adequate covers over equipment or containers for
exposed materials or products, use of screens, magnets, sieves or filters or use of detection
or rejection devices. Product rejections or unusual foreign material findings are investigated
and Corrective Actions are taken to identify and eliminate contamination issues.

Foreign material control devices are appropriate to the product or process, and detect metal
wear or contamination from the processing equipment. Staples and other items packaging
related waste likely to cause product contamination are not used to reseal packaging materials
after product sampling. Snap-off blades are not used in food preparation, or raw material
storage areas. If foreign material that could damage the kitchen equipment such as sieve,
mixers, blenders or scalper screens is found, that equipment will be immediately inspected for
damage.

m) Temperature Measuring Devices

Temperature measuring devices, including thermometers, regulating controls, and recording
controls, installed on any equipment that sterilizes, pasteurizes, or otherwise prevents
pathogenic microorganism growth will be routinely calibrated as per the manufacturer’s
recommendations. If used in a process critical to food safety, temperature measuring devices
will be calibrated to a national standard and the temperature measuring devices will be
monitored on a frequent basis.

n) Preventive Maintenance Program

A preventive maintenance programme shall be in place that includes all the food preparation
equipment, filters, sieves, mixers, grinders, transportation trolleys etc. Corrective
maintenance is carried out in such a way that production on adjoining lines or equipment is
not at risk of contamination. Maintenance requests which impact product safety shall be given
priority.

The Maintenance Procedures will address the Post-maintenance cleaning, notification to
teams handling food production, sanitation, hygiene, and/or quality assurance personnel as
appropriate, Tools and parts reconciliation, Records of evaluation and sign-off by authorized
personnel. Maintenance personnel will be trained in the product hazards associated with their
activities.
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0) Temporary Repair Materials

Care will be taken so that the temporary fixes (e.g. Tape, wire, string, cardboard, plastic, and
other temporary materials) do not put product safety at risk. A request for replacement by a
permanent repair shall be included in the maintenance schedule.

p) Lubricants

Lubricants and heat transfer fluids shall be food grade where there is a risk of direct or indirect
contact with the product. Only food-grade lubricants are used on food processing and
packaging equipment or on any other equipment where incidental food contact may occur.
Lubricants used will be labelled, segregated, and stored in a designated, secure area. Food-
grade and non- food-grade lubricants are kept separate from each other.

q) Glass, Brittle Plastics, and Ceramics Control

Adequate lighting is provided in all areas of food processing, storage and production. Light
bulbs, fixtures, windows, mirrors, skylights, and other glass suspended over food preparation
areas, ingredients, or storage area are protected to prevent breakage. Light fittings and glass
are replaced in a way that minimizes the potential for product contamination. Only essential
glass will be present in the facility there will be procedures to address glass container
breakage in manufacturing, packaging, and storage areas.

r) Cross Contamination Prevention

Incompatible materials (such as raw and finished products) are stored separately to prevent
cross contamination. Where required, hand sanitizers, foot baths, or automatic floor sanitizer
sprays are provided to prevent microbiological contamination of food and processing areas.
Toilet rooms do not open directly into food production, processing, or storage areas.

s) Compressed Air/Product Contact Gases

Gases intended for direct or incidental product contact (including those used for transporting,
blowing or drying materials, products or equipment) are from a source approved for food
contact use, filtered to remove dust, oil and water. Where oil is used for compressors and there
is potential for the air to come into contact with the product, the oil used is food grade.
Requirements for filtration, humidity (RH%) and microbiology shall be specified.

t) Cleaning
The facility will have cleaning procedures for all equipment, structures, and grounds that
impact the storage, processing, and packaging of food products. This includes cleaning of

cleaning equipment. The programs will also contain the post-clean inspections, verifications
and checks.
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u) Waste Disposal

Containers for waste and inedible or hazardous substances are:
e clearly identified for their intended purpose;

e Jlocated in a designated area;

e constructed of impervious material which can be readily cleaned and sanitized;
e closed when not in immediate use;

e locked in cases where the waste may pose a risk to the product.

Provision will be made for the segregation, storage and removal of waste. Licensed
contractors will be used to remove waste, where required. Accumulation of waste is not to be
allowed in food-handling or storage areas. Removal frequencies is managed to avoid
accumulations, with a minimum daily removal. Labelled materials, products or printed
packaging designated as waste are disfigured or destroyed to ensure that trademarks cannot
be reused. Wastewater treatment systems will be managed and maintained to prevent
development of microbial or pest management issues.

v) Pest Control

The building will have barriers in place to protect against birds, rodents, insects, and other
pests. External opening windows, roof vents or fan, where present, are insect screened.
Windows, doors and skylights that must be kept open for ventilation are screened to prevent
pest entry. Storage practices shall be designed to minimize the availability of food and water
to pests.

Material found to be infested shall be handled in such a way as to prevent contamination of
other materials, products or the establishment. Potential pest harbourage (e.g. burrows,
undergrowth, stored items) shall be removed. The detectors and traps are inspected at a
frequency intended to identify new pest activity.

Birds will be controlled by exclusion with Nets and appropriate structural modifications
Insect Light Traps will use shatter-resistant lights and will be inspected periodically for
maintenance.

w) Personal Hygiene/ Staff facilities

Personnel will wash their hands before beginning work, and after eating, drinking, smoking,
using the restroom, or otherwise soiling hands. Staff canteens are managed to ensure hygienic
storage of ingredients and preparation, storage and serving of prepared foods. Storage
conditions and storage, cooking and holding temperatures, and time limitations, shall be
specified. Employees’ own food are stored and consumed in designated areas only.

Personnel who work in, or enter into, areas where exposed products and/or materials are
handled wear work clothing that is fit for purpose, clean and in good condition. Work wear are
laundered at intervals suitable for the intended use of the garments. Work wear provides
adequate coverage to ensure that hair, perspiration, etc. cannot contaminate the product.
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Hair, beards, and moustaches are protected (i.e. completely enclosed) by restraints unless
hazard analysis indicates otherwise. Where gloves are used for product contact, they are
clean and in good condition. Use of latex gloves should be avoided where possible. Shoes for
use in processing areas will be fully enclosed and made from non-absorbent materials.

Personal cosmetics Items such as nail polish, false nails and Jewellery shall be controlled to
avoid food contamination. Employees are required to report illness such as jaundice,
diarrhoea, vomiting, fever, skin diseases to the management for possible exclusion from food-
handling areas. In food-handling areas, personnel with wounds or burns are required to cover
them with specified dressings. Any lost dressings shall be reported to supervision immediately.

x) Approved Supplier Program

The suppliers and contractors shall be evaluated and approved for their quality prior to being
engaged. Delivery vehicles are checked prior to, and during, unloading to verify that the quality
and safety of the material has been maintained during transit (e.g. integrity of seals, freedom
from infestation, existence of temperature records). Materials are inspected, and tested to
verify conformity with specified requirements prior to acceptance or use.

y) Food Defence Program

The site will assess the hazard to food products posed by potential acts of sabotage,
vandalism or terrorism and shall put in place proportional protective measures. Physical
security measures are put in place to help guard help guard against intentional product
contamination such as Perimeter fences, Surveillance cameras, Locked doors, Security guard
stations, Controlled access and Controlled bulk storage areas.

Monitoring plans and responsibility

Audits shall be conducted once in every six months (half yearly) for the food safety
management. The Hotel manager shall be responsible to have the audits performed regularly.

Key Performance Indicators

1. There will not be any food safety incidents affecting the employees or the guests at the
resort.

2. Adherence to the audit plan shall be 100%

Budgeted Cost

The initiatives involve only the time by the staff and hence covered in their salaries.
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Food safety management monitoring checklist-Resort

Date of check

Check points for Food safety management Yes/No?

Are the pre-requisites of the food safety management systems are in place
for the hotel that covers the

¢ Hotel facility, premises, kitchens, drains

o Infrastructure for food production,

o Equipment and machinery,

e Cleaning and sanitation schedules,

e Pest management,

e Supplier approval

Are these systems adequately followed and updated periodically?

Is the Hazard analysis and risk assessment performed for the food
production, processing and supply to the customers?

The potential contaminations from physical foreign material, micro-biological
organisms, chemical composition or allergens are adequately identified for
each process and periodically monitored?

Are corrective actions taken adequately related to short comings and
findings during periodic checks?

Are the employees and operators aware of the procedures and check points
needed in the food management system?

Are the temperature control system in the equipment, machinery and
devices calibrated to give satisfactory performance?

Is the water quality of the facility that cover the hot and cold water, ice, steam
adequate and the periodic check records are available?

Are there chances of contamination or cross contamination in the food
production?

Is the record keeping for the food safety management adequate and updated
with?

Are the employees and operators competent enough for the quality food
production, service and are regularly trained to upgrade them?

Is there adequate work infrastructure and work wear to enable food safety?

Remarks and corrective actions if any

Checked By
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8.0 Public Consultation & Stakeholder Engagement

8.1 Overview, Methodology and and Approach

The consultation with the affected parties or the stakeholders is an integral part of any EIA
study and specifically, the social impact assessment has no meaning if the public consultation
is not performed with impartiality and transparency. The process is about disclosing the project
details and involving them in determining the environmental and social issues and formulating
workable solutions. A poorly performed consultation results in under reporting the negative
things (details of destruction of environment) and over reporting the positive things (number
of jobs to eb created) to mislead the stakeholders. A stakeholder consultation, when performed
transparently with involvement of the affected communities can actually help the project owner
in running the project better and the project in study being an island resort near a protected
marine national park, the local community involvement is very important for the functioning in
future.

The EIA consultants have been visiting the project affected area since January 2017 having
made numerous meetings with the villagers in Aung Bar, Nyaung Wee and Majhun Galet. All
of these affected villages fall under the village tract od Su Nge Par Line that has 13 villages.
The village head of the tract had changed in the start of 2018 and the EIA consultants have
made sure that the perceptions of both the heads have been captured. These interactions
have resulted in assessing the current socio-economic situation of the villages and the
concerns the people have about the project.

There have been public forums conducted in Kawthaung town inviting the people from the
islands, elected representatives, government officials and NGOs where the project details
were presented and the issues discussed openly. The forums ensured that there is
participation from the Moken sea gypsies or the Salone communities in these meetings. The
meetings were held with sufficient notice period provided and the content shared to the village
heads in advance. Additional to this there were numerous meetings held in Aung Bar, Majhun
Galet and Nyaung Wee to discuss about the effect of island resort development. All the
meetings were held in Myanmar language with translation to the Salone as necessary.

The EIA consultants have been able to mediate between the villagers and the project owner
to give assurance to the affected parties about jobs in the resort, access to project islands and
surroundings, effluent let off and freshwater drawing. Since the concept stage, the project
owner, Amata International co Ltd has kept the government, local authorities, village heads
and the surrounding neighbourhood about the progress of the project without fail. They have
taken initiatives to have the news about the project being published in newspapers, social
media platforms and websites.
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8.1.1 Identification of stakeholders and groups affected by the project

The identification of the stakeholders was performed with the objective of covering all kinds of
affected people due to the island resort construction and operation and to obtain their views
and perceptions about the project. To identify the stakeholders, the consultants performed
research about the Mergui Archipelago, the villages near to the islands of Phoni and Balar
namely, Aung Bar, Nyaung Wee and Majhun Galet, the survey reports of the other projects in
the region, the social indicators provided in the government published documents such as the
Census report, visited the government administration departments in Kawthaung.

The stakeholders identified for the project activity are the people living in the surrounding area
of the project islands of Phoni and Balar. They are the villagers of Nyaung Wee, Majhun Galet
and Aung Bar, the local government departments related to General administration, Hotel &
Tourism, Forests, Environmental Conservation, and fisheries, Marine transport, elected
members of Parliaments of the Kawthaung township, the managers of the 115 island resort
project, civil societies and NGOs in the region and the ethnic minority groups in the area.

Stakeholder Reason for Interest in the Project

Reduction in Water resources

Villagers from Job opportunities from resort

1. Aung Bar, Pollution from Effluent and solid waste
2. Nyaung Wee and Restriction in access to island and waters
3. Majhun Galet Protection of ethnic minorities- Salones

Clear the uncertainty about project

Representative of the people

Access to policy makers

Economic progress of the region

Elected Representatives- MPs
Prevent abuse of natural resources

Protection of ethnic minorities- Salones

Clear the uncertainty about project

Overall responsibility in the areas

General administration department
P Protection of ethnic minorities- Salones

Marine Transport Sea Transport related responsibility
Fisheries & Livestock Department Fisheries related responsibility
Forest department Forest land related responsibility
Water resources department River related regulation
Environmental Conservation Department Prevent Environmental degradation
115 Island Project Cumulative impacts

Prevent Environmental degradation

il ot N
Civil societies and NGOs Protection of ethnic minorities- Salones

Table 0-1 The stakeholder Identification for the project
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8.2 The Public Consultations

The project owner has kept continuous communication with the local NGOs and the local
government authorities disclosing the details of the project, development plans and has taken
keen interest to have the progress disclosed in the form of publishing in social media platforms
and websites.

The EIA consultants, MyAsia Consulting Co Ltd have been visiting the Mergui Archipelago
islands since January 2017 for the assessment of environmental and social impacts of island
resort projects. The affected areas are the villages in the Su Nge Par Line Village tract that
encompasses the project islands (Phoni and Balar Islands) and the Lampi Marine National
Park.

Dates of meetings Location of meeting

10th January 2017 Aung Bar Village
27th January 2017 Aung Bar Village

06th February 2017 Aung Bar, Majhun Galet and Nyaung Wee villages

7th February 2017 Kawthaung Public meeting
16th March 2017 Aung Bar Village
05th May 2017 Aung Bar Village
17th May 2017 Kawthaung Public meeting
12th July 2017 Aung Bar Village

13th & 14" July 2017 | Majhun Galet and Nyaung Wee villages
22" September 2017 | Aung Bar Village

8" October 2017 Majhun Galet, Pulonetontone and Nyaung Wee villages
09 October 2017 Kawthaung Public meeting
25" & 26™ March 2018 | Aung Bar, Majhun Galet and Nyaung Wee villages

18" December 2018 Aung Bar, Majhun Galet and Nyaung Wee villages

Table 0-2 The socio-economic surveys and public stakeholder meetings conducted

The project affected villages that come in the area near the island resort projects are Aung
Bar, Majhun Galet (also used as Makyun Galet) and Nyaung Wee. Majhun Galet village is in
the Bo Kyaw Island that is inside the Lampi marine Park zone. Nyaung Wee village is in the
Nyaung Wee Island and Aung Bar village is a coastal village on the mainland from where the
project islands can be accessed. The Moken sea gypsies, locally known as “Salone” live in
the villages of Majhun Galet and Nyaung Wee.

The consultants during their various site visits as stated in the above table, from January to
December 2018, had performed field surveys of the surrounding neighbourhood and
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interacted with the government authorities related to Tourism, Forest, Water Resources,
Fisheries and General Administration.

They also met with the officers of Nature and wild life conservation Division in Majhun Galet
and the activists for conservation of Salons and Lampi Park. The NGO Kannee Family Altruism
for ocean clean-up was interviewed to have understanding on the marine pollution and effect
of resorts. The commercial trade associations met were the Kawthaung Merchants
Association and Fishery Association for Shallow Waters.

The consultants confirm that the government officials, regulators and the authorities are aware
of the project progress. The neighbouring villagers in Aung Bar are also aware of the island
resort project. The EIA consultant has published the project on-going study in their website on
18" March 2017 after the field visit for scoping phase which was kept updated after each visit
and public meeting.

Figure 0-1 U Htay Naing, the then head of Su Nge Par Line Village tract- 15t meeting

The first time the villagers of Su Nge Par Line village tract attended the public meeting related
to EIA/SIA study on island resort projects in their region was on 7™ February 2017 where they
had raised their concerns about all the upcoming projects. This meeting was conducted in
Garden Hotel in Kawthaung. The invitations were done in January 2017 with publishing in the
newspaper, putting up notice in the Aung Bar jetty and personal invitations to the head of
village tracts, government officials and the elected representatives and personnel from the
NGOs and civil societies.
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Sr. Contact Name Designation Location
1 | U Htay Naing Village tract head Aung Bar
2 | U Htin Kyaw Aung Bar
3 | U Linn Naing Padauk Shwe War
4 | U Myo Zaw Oo Annawar
5 | U Khin Mg Htwe Environmental Activist Majhun Galet
6 | U Sein Myint Teacher Majhun Galet
7 | U Aye Naing Villager Majhun Galet
8 | U Zaw Htun Aung Villager Majhun Galet
9 | Ko Ye Linn Aung Villager Majhun Galet
10 | U Aung Sein Villager Nyaung Wee
11 | Daw Htay Villager Majhun Galet
12 | U Thet Naing NLD Representative Majhun Galet
13 | U Soe Myaing YatMi Yar Pha Aung Bar
14 | U San Htay Villager Nyaung Wee
15 | U Htoon Aung Villager Nyaung Wee
16 | U Ye Yin Naung Villager Aung Bar
17 | Ko Aye Ko Villager Aung Bar
18 | U Tin Aung Representative Majhun Galet
19 | Daw Tin Mar Cho Villager Majhun Galet
20 | U Nyunt Win Villager Majhun Galet
21 | U Ye Naing Tun Villager Majhun Galet
22 | U Lwan Moe Travel & Tourism Kawthaung
23 | U Myo Lwin Villager Aung Bar
24 | Ko Tun Tun Villager Aung Bar
25 | Ko Tun Myint Tun Villager Annawar
26 | U Thet Naing Htoo group Island resort Yangon

Table 0-3 The attendees for the public stakeholder meetings on 7" February 2017

The notification about the second public meeting on 6" May 2017 in English and Myanmar
language was published in the social media platforms of the EIA consultants and on 13" May
2017 in the newspaper “Mirror Daily” as invitation to attend and provide their comments. The
invitations to government departments, NGOs and the representative of the villagers near the
project island was done personally in the days 4", 5" and 6™ of May 2017. The date of
stakeholder consultation was fixed after taking the opinion from the villagers near the project
site. An invitation in Myanmar language was displayed at the Aung Bar jetty for the villagers.
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Figure 0-3 The invitation for 2" stakeholder’s meeting- The Mirror Daily-13-05-2017
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Figure 0-5 With U Myo Oo, the current village tract head, Su Nge Par Line

The stake holder’s meeting was scheduled in Kawthaung Hotel, Kawthaung for 18" May 2017.
However, the villagers requested to change the date to 17" May 2017 due to other
engagement.
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Si

No Name Department/Designation Village Name
1 U That Naing Htoo Group of Company Yangon

2 U Myint Oo Amata International Co., Ltd. Yangon

3 Daw Yin Htwe CEC member-National League for Democracy Kawthaung

4 Daw San San Mon CEC member-National League for Democracy Kawthaung

5 U Myo Tint Htoo Deputy District officer-Kawthaung Kawthaung

6 U Myo Zaw Oo 88 Generation Kawthaung

7 U Tun Myint Union Solidarity and Development Party (USDP) Kawthaung

8 U Ba Shwe CSO Social Services Kawthaung

9 U Htay Naing Head- Su Nge Par line village tract Aung Bar

10 U Kyaw Htun CSO Welfare-Thaung Phyu village Kawthaung
11 U Kyaw Khaing CSO Shwe Pyi Soe welfare association Kawthaung
12 U Kyaw Khaine CSO Welfare-Thaung Phyu village, Kawthaung
13 U Ye Lin Zaw Activist, ASEAN Heritage Lampi park Majhun Galet
14 | U Seain Myint Activist Majhun Galet
15 | U Than Htwe Villager Majhun Galet
16 U Su Nge Villager Majhun Galet
17 | U Nyunt Win Head master-State Middle School Majhun Galet
18 Daw Kaythe Oo Villager Aung Bar

19 Daw The Moet Moet Aye | Villager Aung Bar

20 | Daw Ohma Soe Villager Aung Bar

21 Daw Aye Thanda Oo Villager Aung Bar

22 Daw Win Sanda Villager Aung Bar

23 Daw Maw Maw Lwin Villager Aung Bar

24 Daw Than Win Villager Aung Bar

25 U Tain Min Hlaing Villager Aung Bar

26 Daw Aye Aye Mar Villager Aung Bar

27 U Ye Yint naung Villager Aung Bar

28 U Nyunt Win Villager Nyaung wee
29 U Myo Villager Nyaung wee
30 U That Naing Oo Villager Nyaung wee

Table 0-4 The list of attendees for the public meeting on 17" May 2017
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The presentation was made in English with translation to Myanmar as the attendees could not
follow English. The EIA consultant, Dr Mon Myat headed the meeting with explanation about
the project operations and the possible impacts. The Project owner, answered the queries
raised by the villagers, government officials, and the representatives of the NGOs.
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Phoni & Balar Island Resort Project of
Amata International Co Ltd
17 May 2017,
Kawthaung Hotel, Kawthaung

Figure 0-6 The presentation made to the attendees on the project and its impacts
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Figure 0-7 Dr Mon Myat explaining the project details and the impacts
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The stakeholders’ meeting was held from 0930 to 1230 on 17" May 2017 at Kawthaung Hotel
in Kawthaung. There were representations from the Moken Sea Gypsies as well. They had
raised the concern about the access restrictions to the islands, surrounding waters and its
freshwater source in the island due to the project development.

%

Figure 0-9 U Myo Tint Htoo, the Deputy District Officer-Kawthaung District
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The NGO for environmental conservation from Majhun Galet had concerns about the project
progress being disclosed once the construction of the resort starts. They wanted to have the
report contents to be also made in Salon language for the benefit of the sea gypsies which
was made available by the EIA consultants within June 2017.

Figure 0-11 The then head of Su Nge Par Line village tract, U Htay Naing
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It was ensured that there is enough women participation in the public meeting as the first
meeting had only two ladies attending the meeting. The second meeting had 10 ladies
attending and raising questions.

Figure 0-13 The MP speaking in the third public meeting on 9" October 2017

The third meeting was on 9™ October 2017 in Victoria Cliff hotel with 30 participants attending.
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SINo | Name Department/Profession Location
1 HE Dr Khin Mg Win Representative to National Hluttaw
2 HE Dr Khin Zaw Representative to Pyithu Hluttaw
3 U Ne Tun NLD Party EC, Kawthaung District Kawthaung
4 U Thet Naing Chairman NLD party, Kawthaung Kawthaung
5 Daw Yin Htwe CEC, NLD party, Kawthaung Kawthaung
6 Daw Aye Mar win Regional level youth connect-Kawthaung | Kawthaung
7 U Than Nain Htoo Group of companies Yangon
8 U Myo Min Soe Operation Manager for 115 Project Yangon
9 U Tun Lwin 115 project team Kawthaung
10 U Than Zaw 115 project team Kawthaung
11 Ko Kyaw Thu Shwe Pyi Soe Youth NGO Kawthaung
12 Ko Tun Win Aung Shwe Pyi Soe Youth NGO Kawthaung
13 U Zin Ko Oo Village administrator-Pulonetontone Pulonetontone
14 Ko Htin Kyaw 88 peace & transparency NGO Kawthaung
15 U Myo Zaw Oo 88 Generation NGO Kawthaung
16 U Juli Win Administrator-Aung Myanmar village Aung Myanmar
17 U Ye Myint Administrator-Aung Myanmar village Aung Myanmar
18 U Aung Sein Villager Nyaung Wee
19 U Ho Sein Villager Nyaung Wee
20 U Min Lwin Chairman-Fishermen Association Kawthaung
21 U Htay Naing Administrator-Su Nge Par Line village tract | Aung Bar
22 U Ko Latt Administrator-Aung Bar village Aung Bar
23 U Myo Lwin villager Nyaung Wee
24 U Htay Aung villager Nyaung Wee
25 U Win Then villager Nyaung Wee
26 U Htay Lwin villager Nyaung Wee
27 U Soe Tun villager Aung Myanmar
28 U Nyunt Win villager Majhun Galet
29 U Su Nge villager Majhun Galet
30 U Zaw Lwin Lay villager Majhun Galet

Table 0-5 List of attendees for the meeting on 9" October 2017
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Figure 0-15 The consultant at Aung Bar with village head and his assistant.
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8.2.1 Consultation with the Government Authorities

The consultation with the government departments related to the project was undertaken by
the EIA consultant. They had made visits to the MIC and DICA to gather information about the
project and also had interviewed the officers to get their perception on the island resort project.
The government offices interacted in Kawthaung to seek the project awareness and the project
owner’s communications were as below

Name Designation Departments in Kawthaung

U Ye Htut Township Officer Forest

U Myint Shwe Deputy Director Fisheries

U Hlan Moe Assistant Director Hotel & Tourism

U Than Htay Deputy Township Officer | Marine Administration

U Myint Thein Deputy Township Officer | General Administration

U San Oo District Officer Waterway Directorate

U Kyaw Moe Lwin | Head officer Merchants Association, Kawthaung

Table 0-6 Meeting list with the government authorities in Kawthaung

Figure 0-16 The meeting with the General administration department-Kawthaung
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The government officers were found to be well aware of the island resort projects and were
hopeful that such projects will improve the tourism in the area.

8.2.2 Consultation with the Affected People

Figure 0-18 The school in Majhun Galet village
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The groups that are affected by the project are the people in the neighbourhood villages Aung
Bar, Nyaung Wee and Majhun Galet. The Moken sea gypsies or Salons in the project area

and are also affected party of the development. They had also attended all the three public
meetings held in Kawthaung.

Figure 0-20 A villager in Majhun Galet preparing the squid traps
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Figure 0-21 Youngsters playing pool at Aung Bar village

Figure 0-22 Afisherman in Nyaung Wee village repairing his boat engine
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Figure 0-24 The villagers participating in fire drill at 115 Island Project
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8.3 Results of Consultations
8.3.1 Meetings with local administrations

The meeting with the local authorities confirmed that the project owner has disclosed the
project progress in time to the authorities; mainly for the smooth functioning of the project. The
officials in all the government departments related such as the Hotel & Tourism, General
administration, Marine transport, Fisheries, and Forest were well aware about the island resort
coming up in the islands of Phoni and Balar and they have full knowledge about the public
meetings held, the overall opinion and perception of the villagers and the islanders.

The administrators and the elected representatives were present in the public meetings and
had raised their concerns in the development of these projects and the effect and impacts to
the communities. Due to presence of many stakeholder sessions relating to the Lampi park,
the authorities have fair knowledge about the environmental and social issues faced by people
and the role of EIA study and the need to enforce the recommendations in the Environmental
management Plans (EMPs).

8.3.2 Meetings with affected communities and people

Figure 0-25 Meeting with the village head of Majhun Galet, U Mg San
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Summary of the Public Consultations in Kawthaung

Dates of Meeting- 7" February 2017, 171" May 2017 and 9" October 2017

Participants from villages- List provided above

Participants from the Consultant- Dr Mon Myat, Mr. Syju Alias

Concerns raised by the Villagers

Concern 1- The villagers access the freshwater resources in the Phoni island. Additional to that,
the fishermen and the Salone people use the islands as resting points sometimes. The marine
waters around the two islands of Phoni and Balar are squid fishing points for the Salone. The
villagers feel that once the project is operational, these accesses to freshwater, islands and the
surrounding marine waters will be restricted by the resort security for the privacy of the guests.

Reply- The Project owner has accepted that the development of the resort will be restricted to only
10 acre each on the islands and they will leave the rest of the islands as it is. The freshwater source
is outside the area for cottage development. They have agreed that the security forces in the resort
will not drive away any salone or fishermen from the surrounding waters or the project islands.

Villager’s Response- Acceptable to the people if the Project owner do as they promise

Concern 2- The priority for Jobs in the construction as well as the operational period to be given
to the villagers as they are affected by the project. They are afraid the construction contractor will
bring the labor from outside.

Reply- As the location is remote, it is convenient for the Project owner to hire locally than bringing
from outside. The project owner has accepted that they will hire as far as practically possible from
the villages as they do not want to have an attrition issue. Moreover, the local people will have
better knowledge of the islands and the waters.

Villager’s Response- Acceptable to the people if the Project owner do as they promise

Concern 3- The resort should not pollute the marine waters or the freshwater resources in the
island by dumping solid waste or by letting of wastewater.

Reply- The solid waste management will ensure no dumping in the sea; composting will be done
at the site. The wastewater will be treated to avoid the effluent let off

Villager’s Response- Acceptable to the people if the Project owner do as they promise

Concern 4- The resort drawing huge amounts of freshwater from the ground will reduce the water
resources and hence the conservatory measures to be done

Reply- The water recycling is planned for the resort and also other water efficient methods will be
employed for the operation to reduce consumption.

Villager’s Response- Acceptable to the people if the Project owner do as they promise

Table 0-7 The summary of concerns raised during the meetings

The EIA consultants during their interactions with the villagers in Aung Bar, Majhun Galet and
Nyaung Wee has assessed the perception of villagers about the developing island resort
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projects in the region and its effect on their livelihoods. The main concern of the villagers is
that once the projects are operational, they may be restricted with access to these uninhabited
islands, its surrounding waters and the freshwater sources in the islands. The main livelihood
of the sea gypsies is fishing for squids near the islands and they are worried that the project
security will drive them away. The fishermen and the sea gypsies use these uninhabited
islands as stop over or rest points during their movement around the marine waters.

The project owner has agreed with the villagers that they will not restrict access to any of their
resort islands, or its surrounding waters and will not stop the villagers from drawing freshwater
from the Phoni Island. They have assured that the development of the resort will be only within
the 50 acres identified on each of the islands for resort development. The rest of the islands
will be left as it is as a habitat conservatory measure.

The villagers are aware about the job creation potential and the economic development that
the projects can bring to the region. Hence the villagers are trying to develop their skills to suit
the hospitality market through vocational trainings arranged by the local governmental
departments and the NGOs in the region. The villagers are also training themselves to make
souvenirs and handicrafts from shells and damaged fishing equipment.

Figure 0-26 The handicrafts made from used fishing equipment left overs

The villagers have confirmed that they have been provided with employment by the island
resort developers for the preliminary preparatory work for construction and they have
reasonable confidence that the project construction will give them further employment. The
project owner has agreed with the village heads that they will source the manpower from local
communities for the construction and operations as far as practically possible. The expected
direct job creation is around 40 during construction and 60 during operations.
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The project owner will communicate the EIA report summary and the formulated EMPs to the
neighbouring villagers. The aim is to help each other in case of emergency such as fire
accidents or an environmental incident. The project owner will also join the hotel association
for smooth operation and link with the authorities. As a means to mitigate the cumulative
impacts of many resorts, the project owner also will take initiative to form resort operators
association and work in coordination to spread awareness on green tourism.
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Figure 0-27 The meeting with villagers in Nyaung Wee village

8.3.3 How the Concerns were taken into account

The EIA consultants focussed on capturing the concerns of the people and were acting as
mediators for the negotiations between the affected parties and the Project owner. There were
several rounds of discussions on these topics since January 2017 and the project owners
finally agreed to have

1. Wastewater treatment for recycling effluent,

2. Composting of Solid Waste to avoid dumping

3. Access to the villagers for the islands and the marine waters

4. Jobs for local villagers in construction and operation
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Figure 0-29 U Pe Win, The of Fishery Association of Kawthaung for shallow waters
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The consultants also interacted with other project developers in the regions; the interviewed
projects were that are developed in Bo Nat Kyaw Island (K future Co., Ltd137), 115 Islands
(Cocoon Hotels Co., Ltd of Htoo Hospitality group38) and Nyaung Oo Phee!39 Island (TZK
Hotels Ltd). The developer of Nyaung Oo Phee island resort already operates the Victoria Cliff
Hotel and Resort in Kawthaung town on the mainland. The representative of the Htoo
Hospitality Group attended all the three public meetings held in Kawthaung.
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Figure 0-31 The advertisement of Victoria Cliff resort in Kawthaung Airport

137 http://www.kfuture.org/K-Future/profile
138 https://htoohospitality.com/
139 http://www.nyaungoopheeresort.com/
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Figure 0-33 Grand Andaman Resort boat transporting guests from Kawthaung Jetty
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8.4 Disclosure

The assessment outcome and recommendations have to be disclosed to the public in a
transparent and timely manner. The project owner as well as the EIA consultant had published
the reports relating to the scoping phase in their websites, Facebook pages and LinkedIn
pages. The reports had more than 100 views.

The copy of the EIA report including the EMP shall be communicated by the project owner in
their websites and other social media platforms. The EIA consultant also will publish the report
in their websites and social media pages. The formulated EMP shall be communicated to the
nearby villagers in hard copies. The report contents will also be translated to the Salon
language for the understanding of the sea gypsies and distributed.

8.4.1 Preparation and dissemination of booklet (Myanmar language)

The presentation was done in Myanmar language for the affected parties as most people
cannot follow English during the public consultation. The EIA report summary along with the
mitigation measures to be undertaken in Myanmar language was provided to the villagers in
hard copies. A translation to Salon language was also done and hard copy was provided to
the villagers.

8.4.2 Media

The information about the public consultation was published in the newspaper The Mirror
Daily, webpage of the EIA consultant, and webpage of the project owner for better awareness.
It was confirmed that the villagers have good understanding of the project progress during the
interactions. The scoping report, the visits to the villages and the project islands were all
presented with access to public.

8.4.3 Future Plans and Development

The project owner plans to continue with their community service and corporate social
initiatives in development of schools, housing, water supply systems and health care for the
people of surrounding villages. They have already provided donations of rice and financial
assistance to enhance the conditions in the village.
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9.0 Conclusions and Recommendations

The proposed island resort and dive centre by Amata International Co.’ Ltd in Phoni and Balar
Islands will construct a total of 50 guest rooms of which 30 are in Phoni and 20 are in Balar
Island, permanent jetties for docking on each of the islands, a common swimming pool, staff
accommodations, and office buildings. There are numerous dive sites in the Mergui
Archipelago and the dive centre and resort will be able to capitalise on the upcoming tourism
market in the southern Myanmar.

The island resort will be open to guests and be operational during 8 months in a year except
the four months of monsoon. The project operation is estimated to consume a maximum of
88,700 Gallons of Diesel and a maximum of 16,400 Gallons of water per day. These
consumptions are estimated considering maximum occupancy for all the operational days of
the resort for conservativeness.

The islands near the Mergui archipelago have caught the attention of resort developers and
already two such resorts are operational in the area. The permits have been granted for 8
more island resorts apart from the project under the EIA study. Additionally, there are around
20 other resorts seeking permissions to set up in the project area under the townships of
Kawthaung and Bokpyin. Once all these island resorts are operational, the already increasing
number of visitors will grow exponentially making it a popular tourist haven in a span of 4- or
5-years’ time.

Such a development will provide livelihoods for the villagers nearby directly and indirectly by
creating a tourism value chain. The construction phase can give around 40 jobs and the
operational phase can generate around 60 jobs to the local population. The tourism value
chain will boost the economy and provide indirect jobs in the sectors of trade, restaurants,
bars, eateries, souvenir shops, transportation services, equipment sale and lease, and guide
services.

However, the tourism boom also come with negative impacts cumulated with around 30 island
resort projects in the area. The potential negative impacts of the projects operation and
construction phases are

¢ The Greenhouse Gas emissions from the fuel usage

e The depletion of fossil fuels such as Diesel, a natural and national resources
¢ The depletion of Freshwater resources, another natural and national resource
¢ The marine water pollution from waste water discharge to the sea,

e The deforestation of 10 acres of vegetation in each of the islands,

e The potential soil erosion to the marine waters during construction phase,

¢ The solid waste generation from food, packaging, bottles etc,

¢ The air and noise emissions from operation and construction phases,

e The restriction of access to island, its surrounding waters and freshwater source,
¢ The potential fire break-out accidents and forest fires and

o The potential boat and ski accidents
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These negative impacts can be managed with proper mitigation measures and regular periodic
checks as detailed in the environment Management Plans (EMP) in the section 7 of this report.
There are 9 EMPs formulated to control the negative impacts of the project development and
operation as provided in the table below

Section Environmental Management Plan
7.4.1 Deforestation and Soil Erosion Management Plan
7.4.2 Fossil fuel Consumption Management Plan

743 Water Consumption and Conservation Plan

744 Air Emission, Noise and Vibration Management plan

74.5 Waste Management Plan- Effluent and Solid Waste

7.4.6 Occupational Health and Safety management Plan

747 Firefighting and Emergency preparedness Plan

7.4.8 Boat and Ski Accident Prevention Management Plan

749 Food Safety and Hygiene Management Plan

The major concerns raised by the affected villagers are

e Their loss of access to the freshwater resource in the Phoni island

e Their loss of access to the project islands and surrounding marine waters
e The depletion of freshwater resources by excessive usage by resorts

e The pollution of the marine waters from effluent and solid waste disposal
e The job creation from the projects should come to villagers

These concerns have been suitably addressed making changes to the project design by
incorporating wastewater recycling, solid waste composting, and the environmental
management plans were formulated after adequate public consultations and stakeholder’s
engagement. The project owner has agreed to the affected parties about not restricting access
to the islands, surrounding waters or the freshwater source in Phoni Island.

The EIA Consultants confirm that the project owner has effectively disclosed all the potential
negative impacts of the projects to the affected parties that include to the Moken Sea Gypsies
in the language that they are conversant with and comprehend without ambiguities. The
project owner has not under reported any negative impacts of the project to mislead the
affected parties and elected representatives to take a decision in favour of the project
proponent.
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The recommended actions for the project are

¢ Use of Micro Biological based technology, preferably Membrane Bio reactor (MBR) for
waste water recycling plant to conserve water and reduce the effluent let off

o Composting at site for solid waste management with a vegetable garden to source the
input for salad

¢ Use of natural grass and soil for water seepage in the landscaped gardens

¢ Replanting the bigger trees that are removed for construction in the gardens.

o Barriers to be made at the end of the sites to avoid soil erosion during the construction
phase from wind and water run off

o Half yearly testing of the air quality, ground and surface water quality, marine water
turbidity, and noise levels by a recognized third-party testing laboratory

e Periodic audits to monitor the efficient use of fossil fuels, water, waste management,
safety of the equipment and machinery, food safety, and emergency preparedness

e Ensure compliance to MARPOL 73/78 regulations for all the vessels/boats

e Regular training for the staff on environmental and sustainability parameters

It is also recommended that the project owner initiate formation of an association of island
resort owners in the Mergui Archipelago and coordinate a community based green tourism
initiative to conserve water, conserve the biodiversity, reduce wastage and help the local
population.

To arrive at the final conclusions and opinion, MyAsia Consulting Co., Ltd carried out
review of the project documents, review of reports and technical documents published by
international organisations, field surveys and physical on-site assessment of the project
site and interviewing the stakeholders. The assessment team confirm that the contents of
the report are true to best of their abilities and professional judgement and no omissions
or misstatements have been made. The consultant confirm that the assessment was
carried out using that degree of care and skill ordinarily exercised under similar
circumstances by members of the environmental and social assessment and auditing
profession.

v O

Syju Alias,
EIA Specialist and Team Leader
MyAsia Consultant Co., Ltd, Yangon, Myanmar
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