Disclaimer

This report has been prepared by third party; E Guard Environmental Services Co., Ltd.
for 30 MW ground mounted solar power plant project connected to Thapyaywa
Substation, proposed by Clean Power Energy Co., Ltd. The project is located at
Thapyaywa Village Tract, Thazi Township, Meiktilar District, Mandalay Region,
Myanmar. The report preparation was done inside the framework of Myanmar EIA
Procedure (2015).

The analysis works had been done based on the provided data of the proposed plan of
project from the project proponent and onsite observation of environmental parameters
guided by Myanmar Government Environmental Authority, Environmental Conservation
Department, hereinafter ECD.

The impact assessment and mitigation measures are prepared based on the facts and
figures of detail plan/ process of the project obtained from the project proponent.

Moreover, this report has been prepared in line with the prevailing active Laws, Rules,
Procedure, Guidelines, and Standards etc. of Myanmar legal system.

The drawings, sketches, maps and other illustrative figures in this report are for the
demonstrative/ descriptive purposes only and not to be considered as approved boundary
nor accepted territory nor recognized properties extend of any kind.

In case of dual or multiple meanings of the wordings, those wordings should be interpreted
as relevant meaning to the concerned areas of discussed in this report.

The individual/ personal, organizational and commercial data and information found in
this report are included based on the concerned authority’s requirement. The privacy and
trade secrets concerned are to be addressed to the concerned authority ECD.
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To follow Commitments and Mitigation Measures stated in the Environmental

# 503, 5" Floor, Hledan Center, Corner of Pyay Road & Hledan Road, Kamayut Township, Yangon Region, Myanmar.
Ph; 95 9 444805511 Email; cleanpowerenergycompany@gmail.com

Management Plans (EMP) of Environmental Management Plan (EMP) Report

With regards to the above matter, we, Clean Power Energy Co., Ltd. (Consortium of
Gold Energy Co., Ltd and Universal Energy Co., Ltd.), strongly commit that this EMP report,
prepared by E Guard Environmental Services Co., Ltd. is strong and complete. We also
commit that we will operate our proposed project according to our commitments and
implement Environmental Management Plans (EMP) and mitigation measures that are
mentioned in this EMP report. Moreover, we commit to work out our best not to cause any
impacts on social and environment during the construction and operation phases of the
project by implementing the appropriate mitigation measures described in this EMP report
and if any impacts that are not anticipated in the report occur, appropriate mitigation

measures must be implemented accordingly.

Yours Sincerely,

-

(Zaw Win)
Managing Director

Clean Power Energy Co., Ltd



‘-) uard Ward No. (4), 8 Mile-Pyay Road, Mayangone Township
5 o 11062, Yangon, Myanmar.

No. 145 (A2-3), Thiri Mingalar Street, "siiiler"rv.:,:-co:';::gcﬁl

Phone: (+95) 1 9667757, (+95) 9 797005151

www.facebook.com/EGuardmm

Commitment to follow and compliance with Environmental Conservation Law, Rules,
Environmental Impact Assessment Procedure, National Environmental Quality
(Emission) Guidelines, Relevant Environmental Standards and Mitigation Measures

stated in the Environmental Management Plan (EMP) of EMP Report

With regard to the above matter, we, E Guard Environmental Services Co., Ltd. has prepared
the Environmental Management Plan (EMP) Report for 30 MW Ground Mounted Solar
Power Plant Project Connected to Thapyaywa Substation, proposed by Clean Power Energy
Co., Ltd. (Consortium of Gold Energy Co., Ltd. and Universal Energy Co., Ltd.). Our
company strongly commits that this EMP report has been prepared by following
Environmental Conservation Law (2012), Environmental Conservation Rules (2014),
Environmental Impact Assessment Procedure (2015), National Environmental Quality
(Emission) Guidelines (2015) and relevant environmental standards through successful
implementation of mitigation measures and environmental monitoring plans stated in the

Environmental Management Plan (EMP) of EMP report.

Email: info@eguardservices.com URL: www eguardsernvices com

CCREDITED

wiea



ENVIRONMENTAL MANAGEMENT PLAN (EMP) REPORT for

30 MW GROUND
MOUNTED SOLAR POWER
PLANT PROJECT

Connected to Thapyaywa Substation

Proposed by; Prepared by;

v i
HEAYY VViEn

@z %
=W = gual’d

NNNNNNNNNNNNN

=a'a‘t“m%‘.~‘= SSSSSSSS
Ynay uNamy

Clean Power Energy Co., Ltd.  E Guard Environmental Services
Co., Ltd.

Revised Version 01

June, 2022



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

Table of Contents

LIS OF TADIES ...ttt r et sae e reenee e \Y;
LISE OF FIQUIES ...ttt ettt ettt r e b et n e st e e nbeeneenreeneeenes v
LiSt OF ADDIEVIALIONS .. .eoiiiiecie ettt b e nre s vii
mgqéémsfadﬂégq”(s .............................................................................................................. 1
1. EXECULIVE SUMMIAIY ....eiiiieiiieie ettt sttt ettt st et esre et e et esneenreeneeanes 10
2. PrOJECt DESCIIPTION. ....c.eitieitiiei ittt b bt 15
2.1 SCOPE OF the PrOJECT......eiiiiiiieiiee e 15
2.2 Project Size and Location Of the Project..........coeveiiiiiiiiiiceecce e 17

P B 113 (0T VA ) I g o RS PS 20
O e (o) [=Tol I LT ] ) £ o] o USSR 20
2.4.1 PV System OVErall DESION ......ceciuiiieiieie et 20
2.4.2 PV MOQUIE.......coiiiiieiciece ettt ettt ne e 20
2.4.3 SEIING INVEITET ...ttt bbbt 21
2.4.4 PV MOdule StriNg DESIGN. ......coiiiiiiiiieieieesie sttt 22
2.4.5 Box-type TranSformer DESIGN .......cccviiiieiieieie e 22
2.4.6 Bracket Type Selection Of PV AITAY ......cccooiiiiiiiiiiisieeee e 22

F o A (o] )V7: Lo SO SRS 24
2.4.8 Overhead Transmission Ling DESIGN ........ccvoveiieiiiic it 26
2.4.9 Electricity Power Generation EStimation .............cccovevieviiic e 30
2.4.10 EICtrical PrIMAarY ......ccooii ittt 32
2.4.11 EIECEIIC SECONUAIY ....cuvirviieiei ittt ettt 36

2.5 Construction Schedule and Current Conditions of the Project ............ccccocvvvviinenenen, 43
2.6 UTHIITIES 1.ttt et et ete e s e s teeteenaesreenteeneeaneenneans 46
2.6.1 Construction Materials and Machines ReqUIrement .............cccooevereneneneeieenenen, 46
2.6.2 Water REQUITEMENT.......coiiiiiieiie ettt e e et re e 48
2.6.3 Electricity and Fuel ReqUIremMeNt ..........c.oooiveiiiiii e 49
2.6.4 Human Resources REQUITEMENT ..........ccciiiiieiie it cre et 49

2.7 WASTE GENEIALION ...ttt bttt et beebe s e sreene e 50
2.7.1 SOlid WasteS GENEIALION ........ccceeiueiieiieiieiesiesie e seesieesee e steesteenae e e sseeneesneenseens 50
2.7.2 Liquid WaSte GENEIATION ........eiuiiiiiieiiicieieie ettt 50
2.7.3 Hazardous Waste GENEIatioN ..........cccccueiveriereeneeieseeseesieseesieesaesseessaesseensesseesseens 50

3. Identification Of ProjeCt ProPONENT ........ccoiiiiieiieieeee e 51
3.1 Information of the Project Proponent...........coveeiieiiece e 51

|

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

3.1.1 Gold Energy Co., L. ..coooeeieeeceece e 52
3.1.2 Universal Energy Co., L. .....coviiiiecicic e 53
3.2 Organizational Structure of 30 MW Ground Mounted Solar Power Plant .................... 54
34 INVESIMENT PIAN ..ottt reenne e 55
. Identification of the EMP EXPEITS .......cocoiiiiiiiiiiiee e 56
5. Policy, Legal and Institutional Framework.............ccocoieiiiiiiiiniiceeee e, 59
6. Description of the Surrounding ENVIFONMENT...........ccoiiiiiiiiiieeeeee e, 78
6.1 PhySical ENVIFONMENT .......ociiiiiie ettt nte e reene e 78
B. 1.1 ClIMALE. .. .etiiteitieieet ettt bbbttt et bbb b e b e ne e ne e 78
6.1.2 Wind Speed and Wind DIreCtiON...........cccveviiiiiicie e 79
6.1.3 Earthquake INTENSILY ........coveieiicie e 80
B.1.4 TOPOGIAPNY ...ttt bbbttt b et 82
B.1.5 HYAIrOIOGY .....eeviiiiiieieee e 83
6.2 AN QUANTTY ...ttt bbb 83
6.3 WaALEr QUANITY ...t bbbt 86
6.4 NOISE LEVEI ..ottt bbb b et 88
6.5 Biological ENVIFONMENT .........oiiiiiiicie ettt 91
6.6 SOCI0-ECONOMIC ENVIFONMENT .......iviiiiiiiiieieiee ettt 92
6.6.1 Demographic Profile..........ccoooiiii i 92
6.6.2 SOCIO-ECONOMIC PrOTIlE ...o.eeee e 93
6.6.3 Nearby Villages Profile ... 93
6.6.4 LaNd USE SEALUS ....c.veieeieieiieiesieese ettt te e ste e e sreeseeneenneeneeens 94
6.7 Historical and Well-KNOWN PIACES ........cc.ciuiiieiiieriee e 95
. Identification, Assessment and Mitigation Measures of Potential Impacts......................... 96
7.1 Objectives OF the STUAY ......ccvoiieie e 96
7.2 Phases OF the PrOJECL .......ooiiiiii et 96
7.3 Methodology for the ASSESSMENL...........ccciiiiiieiiie e 96
7.4 1dentification Of IMPACES .......cceiiiicic e e 97
7.5 POSITIVE IMPACES ..ot bbbt 97
7.5.1 CONSLIUCTION PRASE .....veveeieeie ettt snee e e 97
7.5.2 OPEIAtiON PRESE .......cuviiiiiiieiie ettt bbbt 98
7.6 NegatiVe IMPACTS........oiiiiiieiee et sb bbbt 99
7.6.1 Impacts on Environmental RESOUICES ........cccoveiiiieiiiiiie e 99
7.6.2 Impacts on Ecological RESOUICES .........ccuiiiiiiiiieiie et 101
7.6.3 Impacts 0N HUMAN RESOUITES .........coiiiiieiieiii ettt 102

11

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

7.6.4 Wastes Generation IMPACES .........c.civveiuieieieerecie e nneas 104

7.7 IMPACE SIGNIFICANCE ... .c.viiieiice et e e ae e nneas 106
7.8 MitigatioN IMBASUIES........ecveeieeeuiesieesteetesteeste e s te e te e e steesteeseesreesteaneesreesaeeneesteeteaneenreas 122
7.8.1 Mitigation Measures for Impacts on Environmental ReSOUrces ..........c.ccceeveeennen. 122
7.8.2 Mitigation Measures for Impacts on Ecological ReSOUrCes ..........ccccooevvvervrennenn 125
7.8.3 Mitigation Measures for Impacts on HUMaN .........c.coovieeienincnceeeece 125
7.8.4 Mitigation Measures for Waste Generation IMpactsS............cccceverereniniesieeiecnnenns 130

8. Institutional Requirement and Environmental Management Plan (EMP) ..........ccccccceve.... 133
8.1 Institutional REQUITEMENT..........cciviiiiie ettt sne s 133
8.2 Environmental Management PIan ............cccoooeiiiiiiie i 133
8.3 Environmental Monitoring PIaNn............ccooviiiieiece e 170
8.4 Cost Estimation for EMP and EMOP ..o 174
8.5 Corporate Social Responsibility (CSR) Plan ..o 176
8.6 Grievance Redress MECNANISIM .........cviiieiriieiiee e nnees 176
8.7 FIrefighting PIan.........coo i 177
8.8 Emergency Response and Preparedness Plan ..........cccocevveieieeieiie s 178
9. Results of the PUDIIC CONSUIALION .........ciiiiieieieie e 182
9.1 Purpose of the Consultation MEELING .........c.coveiieiiiieiie e 182
9.2 Methodology and APPrOACH..........cciiiiic e 182
9.3 Agenda of Public Consultation MEEtING ..........ccvrerieriiirinieieee e 183
10. Conclusion and ReCOMMENUALIONS..........ccverueiierieiesee e eeeee e e sreeseeeneeneees 185
000 ) o 1151 o oSS SUURSRPS 185
10.2 Recommendations for FULUIE WOTKS ..........ccocieieiieiieie e 186

L LE =T =] 0TSSR 187
N o 01T 0 L PSPPSR 188
i

Prepared by E Guard Environmental Services Co., Ltd.



Table 2.
Table 2.
Table 2.
Table 2.
Table 2.
Table 2.
Table 2.
Table 2.
Table 2.
Table 3.
Table 3.
Table 3.
Table 3.
Table 4.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 6.
Table 7.
Table 7.
Table 7.
Table 7.
Table 8.
Table 8.
Table 8.
Table 8.
Table 8.
Table 8.
Table 8.
Table 9.

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

List of Tables
1 Annual Total Solar Radiation Level of the Project Site .........ccccoveviiiniiiiniiennnn 17
2 Overall Design 0f PV SYSIEIM ......ccuiiieiiiie e 20
3 Details Specification of PV ModUle ..o 20
4 Details Specification of String INVErter ..........cccevvveiieeie e 21
5 Details Specification of Box-type Transformer..........ccccccevvevveveiiieie v 22
6 Details Numbers of Poles Used for Overhead Transmission Line ............cccecuene... 27
7 Estimated Electricity Energy Generation of the Project...........ccccooevviiiiveveeee 32
8 Main Technical Indicators of SCADA SYStEM........cccccveveiieiieie e 37
9 List of Construction Machines and VEhiCIesS..........ccccvvveiineniieiiee e, 47
1 Mangement Responsible Persons of Clean Power Energy Co., Ltd....................... 51
2 Mangement Responsible Persons of Gold Energy Co., Ltd. .........ccccovevieiiernencnne. 52
3 Shareholders of Universal Energy Co., Ltd.........cccoveviiiiiiiie e 54
4 Investment Plan of the ProjeCt ..o 55
1 LiSt Of COMMITMENTS .....viiiieiieie et nne e 75
1 Environmental Quality Measuring EQUIPMENT.........cooviiieieieic e 78
2 Rainfall and Temperature of Thazi TOWNSNIP........ccoovviiiieiiieeee e, 79
3 Location and Parameters of Air Quality Monitoring..........ccccceeevenenineninieieen, 83
4 Air Quality Monitoring RESUILS .........cooiiiiiiieererees s 85
5 Groundwater Quality RESUIES...........coooiiiiiiiiii e, 87
6 Location and Parameter of Noise Level Monitoring .........ccccoceveveneninnninicienen, 88
7 Noise Level Monitoring RESUILS ..o 90
8 Biological Environment of the Proposed Project ..........cccccovveneieneninenieieee, 91
9 Administrative Structure of Thazi TOWNSNIP ........ccoveviiiiiicieccceeee e 92
10 Population Status of Thazi TOWNSNIP .......c.cciiiiiiiieiie e 92
11 Ethnic Status of Thazi TOWNSHIP......c.ccoviiiiiiiecece e 92
12 Religious Status of Thazi TOWNSNIP ........cccoiiiiiiiiice e, 92
13 Socio-economic Conditions of Thazi TOWNShIP .......cccccvveveiieiecieiec e, 93
14 Information of the Nearby Villages ..., 94
15 Land Use Status of Thazi TOWNShIP........cccoiiiiiiiiiiic e 94
1 Impact Assessment Parameters and ItS SCale ...........cccovevveveiiece e, 96
2 IMPAct SIGNIFICANCE ...c.veeiieiic e 97
3 Details Impact Significance of Potential Adverse Impacts of the Project............ 106
4 Types of PPES and Their FUNCHIONS.........cccciviiie i 127
1 Responsible Persons for EMP and Mitigation Measures.............cccccoevvereneninenn. 134
2 Environmental Management Plan for Construction Phase...........ccccoovviiiinnne. 136
3 Environmental Management Plan for Operation Phase.............cccccooviiiiininnnenn 155
4 Environmental Monitoring Plan ..........ccooiiiiiiiieece e, 170
5 Cost Estimation for EMP and Mitigation Measures...........cccoeverenenenieseniennnenns 174
6 Cost Estimation for Monitoring, Supervision and Capacity Building.................. 175
7 Corporate Social Responsibility Plan of the Project..........cccocoovvviiiiiininnnn 176
1 Attendance List of Public Consultation Meeting..........ccccooevvreneienininieieien, 182

Prepared by E Guard Environmental Services Co., Ltd.



Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 2.
Figure 3.
Figure 3.
Figure 3.
Figure 3.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 6.
Figure 7.
Figure 7.

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

List of Figures
1 Scope Of the StUAY ATEA........coviieiiiiiiiieiee e 16
2 LoCation OF the PrOJECE .......ccieeiiiie et 18
3 LayoUt OF PV FIeld .....c.eoeieece et 19
4 Route of Overhead TranSmisSioN LiNE.........cccooviiiininiininee s 19
5 Horizontal Single-axis Bracket TYPe ......cccovvviiiiiie e 23
6 Layout of Horizontal Single-axis BraCket...........c.ccccvvveveiiieiieie s, 23
7 Layout OF SWILCNYArd .........c.coveiiiie e 25
8 Multiple-use Building's First FIOOr Plan ..........cccccoovviieieiieieece e 25
9 Multiple-use Building's Second FIoor Plan............cccoovevviieiiece e, 26
10 Details Plan of Poles for Overhead Transmission LiN€..........cccocovvvvivniinienninnnn, 27
11 Pole Design of Suspension Single Pole...........ccccoeiieieiiiiicicccec e 28
12 Pole Design of TenSIioN POIE ........ccvoviiiieiiece e 29
13 Pole Design Of FOUI-POIE ..........ccoiiiiiiiiee e 30
14 Details System L0SS Of the PrOJECt.........cccoieiiiiiiiiiieieeeee e 31
15 Details Single Line DIAgram ..........cooveerieriererienie e 33
16 PV COllECION SYSTEM ...t 35
17 PV W DIAGIAM ...ttt ettt bbb 36
18 General Diagram Of ProteCtION.........cccuvieieiierie e 40
19 Details PV Area Power Monitoring System Network...........ccocvvninnienenn, 43
20 Electricity GENeration PrOCESSES .........coeiierieriirieriesiisieiesiesie ettt 43
21 Details Construction Schedule of the Project..........cccocovvieiiiiniiiiinceen, 45
22 CUIrent Site CONAITION........oiveieiie et see e ee e neesreenee e 46
23 Construction Machines and VENICIES ..........ccccovvviiiiiiiiiiee e 48
1 Organization Chart of Clean Power Energy Co., Ltd........c.ccoeveiiiiiiiie i 52
2 Organization Chart of Gold Energy Co., Ltd. ........cccoooveiiiieiecececee e, 53
3 Organization Chart of Universal Energy Co., Ltd.........ccccoeiieiiiiiiieceec e, 54
4 Organization Structure of the Proposed Project ..........cccooveveveeve i, 55
1 Wind Speed and Wind Direction at the Proposed Project............ccccceveiveveenenne. 79
2 Wind Class Frequency Distribution ............ccccccveiiiieiieie e 80
3 Seismic Zone Map of MYaNMAr ...........ccccoveieiieiece e 81
4 Contour Map of Surrounding Area of the Project..........cccocceevveveiieieeci e, 82
5 3D Map of Surrounding Area of the Project ..........cccooveveiieiiece e, 83
6 Location of Air Quality MONItOrING ......ccccovvveiieiie e 84
7 Air Quality Monitoring at the Proposed Project...........ccoovvereneneninencsieieiees 84
8 Details Gaseous Emissions Monitoring ReSUILS. ..., 85
9 Details Dust Emissions Monitoring ReSUIES............cceviiiiiiiiicsccee,s 86
10 Location of Groundwater SAmMpPING .......cccooeieieiiiininieee e 87
11 On-site Water Quality Measurement and Water Sampling...........cc.ccoovvevvienenn, 87
12 Location of Noise Level MONITOMNG ......cccooeieiiiiiininieee e 89
13 Noise Level Monitoring at Source and Receptor of the Proposed Project.......... 89
14 Detail Noise Level Monitoring Results at SOUrCe..........ccceovveneieieniniceee,s 90
15 Detail Noise Level Monitoring Results at ReCEPIOr.........cccovveviviiiiiiiieien, 91
16 Location of the Project and Nearby Villages ..o, 94
1 Potential Negative Impacts of the Proposed Project .........ccocvevevienieninienieenieee 99
2 Impact Significance of Potential Adverse Impacts of the Proposde Project....... 122

Prepared by E Guard Environmental Services Co., Ltd.


file:///D:/E%20Guard/My%20Projects/Thapyaywa%20Solar%20Power%20Plant%20Project%20(EMP)/ECD%20Comments/Report/EMP%20Report%20for%2030%20MW%20Ground%20Mounted%20Solar%20Power%20Plant%20Project%20Connected%20to%20Thapyaywa%20Substation%20(Version%2001,%20June,%202022).docx%23_Toc106551854

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

Figure 7. 3 Safety SIgNAJES ....ccviveiieeeie ettt st sre e e e 127
Figure 7. 4 Firefighting Equipment and SiNQage.........cccciveiveieiieiece e 130
Figure 7. 5 Waste Bins for Solid Waste Disposal.............cccccveviiieiiiiiiieeiece e, 131
Figure 8. 1 Grievance Redress Mechanism for the Proposed Project.........cccccoeevveicinennenn, 177
Figure 8. 2 Firefighting Equipment and SiNQAgeS ........ccccivereerieiiereeeseese e 178
Figure 8. 3 Safety Cards for Awareness of EMergency Cases ........cccccvvvvevverrerieeieerieseennean, 180

vi

Prepared by E Guard Environmental Services Co., Ltd.



%
ug/m?
BOD
CcO
CO2
COD
CSR
dB (A)
ECD
EMoP
EMP
EPGE
HSE
km

kV
kWh
mg/I
MOEE
MONREC
MWh
NO2
°C

pH

PM
ppm
PV
SO
TSP
WHO

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

List of Abbreviations

: Percentage

: Micro Gram per Cubic meter

: Biochemical Oxygen Demand

: Carbon Monoxide

: Carbon Dioxide

: Chemical Oxygen Demand

: Corporate Social Responsibility

: Decibel unit

: Environmental Conservation Department
: Environmental Monitoring Plan

: Environmental Management Plan

: Electric Power Generation Enterprise
: Health, Safety and Environment

. Kilometer

: Kilovolt

: Kilo Watt Hour

- Milligram per Liter

: Ministry of Electricity and Energy

: Ministry of Natural Resources and Environmental Conservation
: Mega Watt Hour

: Nitrogen Dioxide

: Degrees Celsius

: Pond us Hydrogenium

: Particulate Matter

: Part Per Million

: Photovoltaic

: Sulfur Dioxide

: Total Suspended Particulates

: World Health Organization

vii

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

28 CSonmmmydiq)d

N oor%o§:o?_|<°:8éa oggsgo%qéémooé Gold Energy Co., Ltd. §<§ Universal Energy Co., Ltd.

<

9 sgcql:ora(lezecﬂ oooooa@ Clean Power Energy Co., Ltd. © 39@00:)83900@@@0

G@’JC@O’)G@Q@@G&)’J DDG@O G’JO)GQD%%)GZ]O% CRIOO)O)GT)O‘)QD’JZ

%0}

<
I.o@@ Q() @Q']OO
<

SRS S, ¢ Q_Q N Q _ _SRS.8° Q¢ e .S
G@GSTJC@@QGSG@CO?S R|OOOE200332: ()iU)C\?O@CZCDG(T)§§GQCQCD @C&)C
N C (RS S, Qs QFC < R N S O S S o g~
GGlﬁSg(I)’JS@C:@O)ODaII ®®(7)§3 C'DGO’)DCS’BCD&G(SD&RCD QROOOREREIC O§@SS’J§?

T, S 5laoos cgo\ @c 0@90 Q¢, N N c ¢
CLS vicieve) oplerciicriox ©322C|9CV|Y¥C 3230 I_(D@(T)§03908(Y) oogcsaooooqﬁ%
c .8 ¢ e . g ¢ e QS, 9N ___ ¢ Q< C 9¢..Q¢8 2.9
?g(\?OC@%(\)&OU)Q@ gg@[@%ﬁl GODOD@II OU)O§8(Y{IC®§3:D@ZGQZ@3®380§G§
e & QM Qs QF N CQa _CX Q Qo
Q0GID3002:000]|0Q[I:32§) 39&?@ ®GCYD§ZCD@ OO)OéZCY{ICO)G@ig?@@ﬂC@@D@C@Qﬁ

C\°3398[§: E Guard Environmental Services Co., Ltd. 339_3 3998@{8&(38%23905)(5 saoqcém

1
C N N ¢ ¢ c Oo¢ C N < Q ° C
@C&DCGGF%(D’J (.)CDO@B’OQIC&?CSP G@C\DD?QPS@I_CDO@OD@II QﬁS’D@GlC@O)’JOaC

o SRS QoS 2 8 Q S Q . 8R%.9°.9€,
GC\?C\)’J&%({P(D@ G§GﬂDC@&@@oSQC&?oCRIO(DO)G’JO)QDDo 09m030[§0009m§°

N C < Qc < < C Qo OC
8(DCG’JO‘)89’JZCOC338Q)O‘)§3 cal 0)@(7)@8?

< ce C C
CD@G@D(D@CZ?Q 02003228

G§Gﬂ38@ég§83@(¢: 393:?3@'_3 (RIOQ)(DGC)U)CIB’.L(DU)(\)(S@ES?C :DG@O GDU)S@D 86]33 ’\)’\)

L o
lZ@C: C\?OC@SQP%S’Q(%OF)
Qo OC (o) Q _Q Q

@[C\?(Sé@é: @O%O\)éll GQ?C\)T)&-%@OSOQ%S@OS Q)@OO@SOLY%? o 00(\?8003 SQQ_ICSO(TC)

<

o

Q C C C
cNO G(TJOC%OOCGC)O’)S’BO%(\PCS@COI CRIOQ)O)GD(T)S’QD:

Q Q S, N e . Q N Q. Q 9 <
ﬂGDD’.)@th’.) 39(780033@0) 33(7)?0)6(\?(\)’.)@@00 0|Q2 (XL)CBG].(.D'.)ODQ

D

Qo OC Q Q¢ c ¢ c._C Q oc Q Q Q
(DG(TJ@:G@’J(; OGOl QOO&CIOR; OOOO@:OQIC?(‘; C\?ﬁ@:g’):@?C@POD(DGG‘P(D%QP:S’Q%)(D

oM Qs QC, . Q g@ .,.Q Q0 9 o¢
3999@{0)@00@03&3 oae@oc;(ql.,aos?oogl oooo>@[9o§w| leplavatlole]
a2 § g Grobeogs
©§600500C:6320(03:! @e:@ ogcoo@gpa@u LIleat HE) oogc;@spgx) S Cplealavioslen]
Jo 80?1 90 8§o> QB OPWSSE sac;ﬂoecoocqloql[ @G soq o eqo) 9. Jo o)g))%@o%mo
c c C c c Q C co c (o] Q o c
ocmwequm§o[§csg[§g o@q [depaloplelestortslovronl 39@9@{0) §z@§
c [N c [ c . .
mp_oc;aoom@czmocyqp:ogc box-type transformer qsi string inverter gqps
98039@9" o on0s0éq&calododCeps 008905@5‘4 POOPIILBEI0D00TD
L °eﬂ ° GT% r Eﬂ ° ° i 8
c C C cC ¢ ¢ N c c 00 C C C C
oop_oeaoom@cm %oomeomssozoooooaoq.ﬁg @a?o@ 26 $00000§000QP: oooaoc@c:‘?c

Qg oS N Q< S SRS, Q  Soriime
CRIOO)O)GOO)S’B’D.,@'%@L&I‘? QQ G(DCD G(D’JCo(DCG’JCDSQ’JeC\?CoOgODO)§o@Co O?(.)Ct?o&ﬂ’.)o

° C <

(S]OCODEII 398(?[9 ®6(7)§3(§1 @n‘?(\? CRI(S@S?GQQ&?’J QO;S GQ o0

(o
3o
3»
lo]
3»
0
Cn
go

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

gésqé@o 9-JQ e(ﬂof)@o%ooo box-type transformer ) C\)@é chfmo%eoorSsm:
(o] L 3

N C NN < Qo OC (o] < Qo OC C
CD(T)C\)OOgDS@@@O)ODeII ®®(7)§889&?@|_0\|2038 ODGCDQ?SCQ%O’) G@G@STJCQDZ

U)q3°OCOOOOO[9 @oaooo Oe) %3%%(% OPOPG(S] G@@Gl&)’.) OQQ 99 cam (39 U)CYQ)CD’J)
C\%S@é&)éll Oé@«?%S@@@ 833 4 $308C &)Q)’J@’Jo OQQSJ 9l strlng inverter OJG

C\?gl box—type transformer S C\?SI &%ND@D:Q{ID%O)O@CGT%GS'](DO?C QJJ OLSDT)S

NP N

cscapl(gpdgdiate 09|0066205330:00050050 & n6a080g0:05(9S(8:
p5650005(gE:c0bc iz 6800Egnda§ B cv (03p[gEepS(gdoopdi (meardodas: mog:

J B¢ 003golas)

:3990@ 8&08&393., Gold Energy Co., Ltd. (ﬂoooo:) @9 ep ﬁg' 3) §.<f: Universal Energy Co.,

Ltd. (ﬂoaoao 9 sp?% L%z) eply :araoq_” P (Iezecﬂc:ooozoap_g Clean Power Energy Co., Ltd. ¢

.8 g QRS A8 ~C Q.9
336(7)’30SngGGDGm’Jca(DGFB@@OJP_D'II U)&G&D’J(D@CSC\?OC§Z({PS[9%®ZO’](D

. . Qo S 2, Qg S S SR s (-
33&?@[®GCD§£D& G@GQ’JC@@@@oS’DC%&?oBI_Gj CRIOO)O)G’JO‘)SQDoG?O)CLPOG[D_D'@@[So

< No Q Q C C C Qc Q NP <
:DG@OG’JCDSSDZ@G]CD QQ c(MMO GO)DC%O)CG’JCDSQ’J:C\)C:@C CRIOO)O)GC)CDSQD:

C Qo OC

G[’.')_D'@(DGD’J CDOC@Z(\)@OO)G]_@(D’JC\D?D ?O) JO @@&)[D_JII 39&)@ ®G(7)§833@ Build, Own,

Operate (BOO) o)g?oc)(ﬁsrae@éeaoocameoooc@og §® Jo [§39(5]00 8&093%3

SQG(DOESQ(D&QGOSO\ROD&C (\?8C<§8C\)é0(¥3ﬂ§(ﬁ3(\)3@38 ODOO&)(QZGT.)(X)(%C
Q. 0MQM@, Qs QS . Q Q. . Q N NS S oS SR ¢ Q¢
33(73(7)800?0@9[90 ®G(D§0C\?OC§°G{I'.)0 aommmc;aoocamogooep_q@o)w@n Z)DO’)&BCGID

Oe)é(ToJ$§ S’BG(D'.)CC:SG(X)&CGO | Q-,il’.)o@’ﬁ S’IG](T)U)DS’BQ OC(-{P‘,?C g 0)& quol 39&)@ Q)@(T)@SGﬁ

3.0p3:08¢ §C:8:(g|0&0mB 0 qi320: c13(gaooopdi (32620:805392: 3995: fo 035

< eRe, .S e _C e . LMRe,. 9 ¢ e ¢ ¢ 00 ¢ c_ ¢
oop_oc;aoom[§<:3§g (\?OC§8C\)@OOO[§C:O%OQC OOOO§S(7{|CS@D: et leal) OO’JOQOOGW
Q ¢

S QQe SefionadSad Q QoS So S N oS
C\?m§9€1@& ?CCGU)’JG\ U)@WQOGCB?Q OD&o({IeoO)&om@oqpoS’BDo GO’J@@’J:;&)&II

(a620:805300: 3242 § PE 0OS590lgS)

CO0Q (o Ny C C C C C Q
C\D('Dﬂ [Yes) 3’96@3’96'%(7) CTO)CS&)CSQC\?C\DD@C ?g ODQCGOQCD’J[E]SGODD
C C C N C ¢ 00 ¢ < ce C
396”(7)39(\)(7)&{]’32 Gl(D@CZDD& OU)O§ OQIC QL(TJ LQ{I’JZ @§3®®[§C23908m

39C8§39661(5]OD£II CDG@DC QoM Oe) 0%%3(31 OO’)O%‘SO’{IE@SIT 613396[§SDG§({P°39’30

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

C C C c c ¢ c o¢
ogc:aoczecxgc\)o@c:oop_o 0050§:07|CRCEP ecucuoeqp"@[cuoqoogc 3264)2 20leooo

G@&pO@&ﬂo&wéH oncée@ocf: E Guard Environmental Services Co., Ltd. :Dg 86’908% =)

ecoa@qés@eagm an@qésgeag:‘?cf: agé:ivoeocwo%s@o: JoJo a§o°>| @%@cﬂeﬁm Q qoo§<°:
) qo%o%ogf: JS §os°1@o(7308(ﬁ Gmé@ @ ; La)to_a§[3_a [_:30 o%c%:oooéoop_gu

o C [\ o C < <
CY?CgODDQﬂGOD’J 61(\)3&{]’3 °3208 394{"_3333800)0%8(7{] &? Gp 3961&39@38 (CX?CDCBOD&%)

< < C < N <
CDG°&§§SZI(DQID°§C wgoowmechameoeg§q|mq|3°@g %C‘,QJ)BGQ?C\)Q?Q)@”

Nod Somaan: 28055 @cﬂ Q¢ g Q98
GCDGPSDOaCo GDO)GgOO @G].QDGQ{PoSQDo LCoO?EGC\)QDD CoGQG]_ &D’JC\)@’J?CGS@DO’J@ES

(-G ug/md)i %mooemé%ées@oma@% (99.6Q ug/md)i ooogc?eec?o aSL (0.00 ppm)§\8

oc

0g&8EemonddS (6rB.o ) ppm) o300

ZD(TS&O? 613 C\)(:) &;%Qjﬁ%(f)@@ 4{]’_)03908C°

V0

O[-B,)

%G@DE%GC\?(\)OGO&%QOQ@II GC\)(I?CQ%C:CQ?%(S]O&GGC\)(\)D C° 61(\)36{]’_)83961 PMyq
c o¢

(JQ-00 ug/md) §§ PM; 5 (.00 ug/m3) o%ooé sgqllsooozoor)o§:oqjcagcqo 3961&339@08:
ochorSﬁ) mé:egg%qléom%gsqp:saog ﬂe@oés leviebal=lop) ﬂepopju ooe@oc

(o0
Oe) §30§8(Q|CGC\DG)39€1&33638 33& Oe)é(YoD GO)CT)CC:QOQ 3’38(2)] 080 GOO’.')CZQ@CRI(’D

o]

Q¢, ¢ e g
@ <, o3y og S @0 QC. . ¢
’JC«;GO& q&)@ll GG].SQS]P_D'GDGOg 0? OO'JQWOBC 0)@('7)@&)393
Q(RS,,.Q 90 Q S QMRQ

U)@G&)’JCGG]_SC\DOC@SG{P?, O)O)C@CSGﬂGODSODmO? 3900)66108C8 URZGG’.’)@’J?,ﬂ@C:

eﬂeoo 20l ooe@oc eqsaqp_os@eog oocooooeﬁ 883 %:39%:33@0:035%’1@333 33$:ac}:ao
([9 @o o o ) ° o E G d o SX N Q cu o
l oag§oeqoao ﬂ eqogcosaoo uar Gagga G§3]|OOP0PIN QCEORCHEE 308
c [o XY Y 00 c O C C C
ehlceleblcel=lovtepletloppyiN ooqoao@go? mo@c G§)$9§OCMOMVY|JC:
o C C [\ c Y ocC ocC
og@geaoocaoo@oo@u =Nlceleblcel=lobE o?czoooggqmsqusgq 02C30706200 Parameters
. N <, . N Seah QoS & cO . &:8 3198
QPP ODYIO$3EOEE: 3P FPODOEN  COBIR$FOPOIP:QP:  I0RC34|0IOROII
o o [o XY Qo OC o o C C Qo OC C
Selovleblé]oala slepletlepal ik o)@oo§:3faogc~’ (a%ojooogmso"rsp CSeP) §C oemﬁs:@co
o o C o c o C ocC \(Q Qo OC C o o C
(30p020CLM96p0Es6P) 0Q0RC 0PC:0M039(q: bldleakHicclopler (ag@oaogmeoﬂrepe@sp)

C c

ogc eissqci;%o%c oo:)qgoﬁ qcu§qu (GE-00 dBA) &¢ p_asaq‘ﬁo%é:oooeﬁg §eo3qPs (G J.Go
dBA) 20p0 me:&;@q_](ﬁm§§:qusaogc: eﬂe@o& ecxgcooeogoé’lqoaéu o%éo%és@&o
(39[3_53303 ée@eﬁsqo)ogé e&@ﬁ%o‘ﬁ&:moqﬁﬁ qco%eﬂo: (Go.Jo dBA) &

o

203g]$§03C:0ma8 §eoSep: (62.00 dBA) 20pScopds méz&;‘%qjcﬁ n§8gpianayls
%’1@@38: G(\gmoc;ogoé’moaéu oféc;@ocf: 8é<ﬁ§:o§:q§méﬁoeommé

Qo OC CQ o¢ __ ¢ o) c ¢ c _o¢ Q Q
(D@OO@%@O)OOC@ 329|$9g¢ 39@_||_::D’J§0(DO§:(‘T{|C@CL) §° 3961@39638 (O?OOCBO’J

=C
-

< NN

méz&g%qtﬁqo:%o&é OG@DEZ GO&GlODéII 0)@(8%20)&6@300@05(7)90)08

(@le)

w

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

g Q Q. g Qo OC Q8 g
U)@G%’J(’DGQSC\?OCﬁ)SQPZG@DQ 0)60’)§2@§ OéfoSU{ICGC\)(I)G’BGl@CQGOgﬁ
g o¢ Q.. S o o Q Q I
GC\{]Q:?&S(\)’J%CG@DCS?Q %@ZDOGDGD @g(\)’)% G@DCS Oﬁéj}é‘v G% ﬂq&)all (I)@C
OQQEGC\?(\)O@ZGODD C'DQ](TSC’DC\)(TC)E{PS @0%03@ GTDZ)SBUBQBCGID SQQJ(DBQC\)(T)QI'XI
Qo Q. Q _OQ Q S 9, .98 Q S o, Q
O)GG?OSR"_O&%&?CGIDGDQI(T)G@C\)(D({ID‘,I QRS%ODoQDo@iCGTJSQSHmSQQD(D({PoI G@G@&PQI&%?Q
Q Q Q Q@ Qo Q N N
39@38@(\?(\)’3[83@3)’3 SQQI(DSQQ)(T)Q{P:SQDZ QﬁG@O)SlCQO)DOgC G@D@@DS&)&II

(@e0:8050: wod: B 0 wosgoules)

Qo OC < eRe, .S < e Q.. 8Re,.9Q Q
®G(D§2008€@OO(D@CS§§ C\?OC«?ZC\)@OOO@C:O%G@DQ 0000

[\ e .. e .. oS S8 e, .S .8 . Q T 0380588
qcoS’B@(DQﬂDoI GOU)®§®QP«,I QRIO2:QI{E giomoggogiomﬁoosaco CORMNKCEIOO

)

@ 08¢ G@ 200300096 ome 23203 \@D°€\D[§° ABaoodeepNeepan:  International
L ﬂ. 8 q ({l ° 8 °TU° T 61 JLQI ° °

Association for Impact Assessment (IAIA) & aocrgespcﬁeao%@o%@&@ézmémog

N (9}

%O%S@[Gj ao$:o>o°>z§:>ap_5n ODOSGQDCYSS%QIDoméo@O)GC\)Q)’JGPOaC 39&?@0)@(7)@&?308(7)

lel

O)é@@’)ﬂ%@é%()’)’)(\)?é C\PéC%ZCDéOOSOD@SOOOC\)UBGj ('D’JC\)?O%QL é@’):@&?(\)’)@&)@ll

Co o C 2}
UD(D?&?‘S@G&)D(T)S@@

mécaoocﬁ@é:momog& 2093503

N NN (o] O C c ¢ ¢ 0 . .
d)pjc;aoooo@czl &EC\)O@D%Q{P%I &PC\)O@OSG{I’.)SU)O&)CG]ﬁ G:ﬂooo? (-{PSI string Iinverter Q{PSI

C NN N No O C ¢ C
box—type transformer QIOSU)()&)C@CSI &)G@OGOU)S@DS%QO& CRIOQ)O)@O(T)S’QDS
U™

cmC:nEer05macdEiel  ©20503EqpBndm(glisé  ©20530:c3E090500§4(gE:03
° Nl s LQ{I"L i °§° °L°38 §° e

’] C < < NN < <
O OCODP_QII OD[’J_D'G&)’JUD@CZ('D’JC\D?D G (QV) @00\)@”

c

o8ccopSucdaopimocoozd  eseapl(gpdgsimte  ag006e00530:00050035(3:

N No O Q N Qc C C ¢ N c O ’] cre
336@0@30)39388633% '\)'\) G(T)@QOU)SQOSC\?C%@(; CRIOQ)O)@DU)SQOS [8@03(7% OOCE.]S

< .S N C < N < <
C\?OC@&\D&OU)O&@GDOC\)?D ?O) J() @@&)ell

a8c§:qin388:00p3m0003E vSc§:0p50o5p3m0(Gsad:clon 330(g)8603§:0005

Build, Own and Operate (BOO) o:@o%cr%sae@éeaooéacﬁeoaoe@oé o%éo%%:

C < N C NPy < [\ c Oo¢
396@3039@@6033%39@@@9 C\POC§8C\D@OU§Q§U)OC\)S’BDS OD(D&?CQDS]:)‘?QPS

S8 NS e Q.9 Mmem, SRS S8 N e SRS,
@gg@tzﬂm@g :Dmme,o?o@gbo G«?GGTDC@&QGOS’BC? CRIOO)O)@’JU)G’B’L GJ(TJ(\?O (033

L
Q Qo Q Q N S p S SR Q & Qs QC._ Q.. S
(\?OCc?o(ﬂ’Jo aommmeaoocamagooepj@@oapju I)DDGOD'J ®@m§03’9’30 SQEJOOJU)
Q8 . €0 Qo Q¢ N < c Qg ¢ N
(?J(T)OD@Z@@@O o8] O@(TJ:? S’QG(D'JCSQ@@GOD&)&)& Q0 c§zq|oo:>oe:epjm3m3908m

c

390)390)8&{]’3 OO U)C@Og’) q@@@@&)ell ooe@oc 39“3@[ %8 S (\?80%2(?]0%38&3833&5

c.Q8 oo NRARS, e, .S Q. .8
(D’JCU?Q OD(D&?CGOD’J OOO’)GGTD(Y)&EQ{IO.,S’BDe 8@30 cal 0 a®®GC\DCDD[§Co§C°Z

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

C C C N N C NC. O
06(NI2CIE620D OD(DGQD(DS?QPSSQ’JZ GCR]?Q]Q§§@ZC\)G§E{PS GQSQ@CSU%S’BDZ
Q Co C N C C o]
Qﬁ%@ﬂC@@DO&C CD&OgCS(X)’JS@CSGﬂOI]II
CDéG@DCTS@ESCDDC\)Oaé GC\DCQGléS@GDgZS@GOTOD(YSGQ’JUS&%I G@@ﬂé@GOg%S@GOT
C

< e _o © C C oc N _ ¢ . C <
CDOOGSPOO&%I &R@CD?COZ m@sﬂeoamespm |. §§ SQOPCCQQgiO@O%)&SG ple

le}

Z)DO’C)GSTJ('TQDQQ{IDSOD&Q 33(\)(6@(0(73@@& OD(TSGGID(TSﬁQ_PSCQ@O% &D%SO)O%GC\?C\)’D

eogcgolepop_gu CQ@DS&D(’TSGQ’D(TSGQPS@O%&)@S GGlB’BGléIDGOgZGDGOTODO’SGQDUSﬁI

C oC C C < C
C\)OC§ 80('72|§ GDGq ?C (=lep GQ&QDQD(DC ﬂCequ&? GTJ ZD(“DGGI’J(T.)?EI C\R(I?(Y.EI:?‘,G’DGGT,?Q

commgapud mEqCiea:adlap odeqpader Sieonimgapudonndeqpadesd Bgapuds
2§000g05:6(030¢ 2005eqpndegp: 2005 §pdt0p3mso¢MBeapadagp: 3(ydeoy a6
2qPOg§000gpSic(0¢  wadeapadecpd PagdepSioopdmand 2003eqpndean(yd
s08:06603 §q00pS1 9Sc§ropS0o5a0p3mma00pE cqEpapdacagiaed wndeapadel
Q¢S ¢ .S . e Q.. . 0¢ < < <, .. S
ac§almysencesss conmgapudme:gEieqadlap 20deapadal ooy Siedesiss
< [N [N oc C C Q < C C
coxmgpod  mEqleqdep  aomdeqpoder  Seodmgapudandespodel
c ¢ . ¢ < C co [N ¢ C C C N
2pdgsodogndisd BEPOSY g§od0gpSie(goé 200566pMeqP:a0pd
BOVSBO05I?OG BeaPBegPIR(§d 0&:0060p §aoopdi Fa(go0deqpadegp:
C N ¢ T C C < T C C
[g60pS  ccvmepSmmeagimeclaondeapodel  clgmapdaeeogimed]  200deqpadel
o o C C C [o Xy N ¢ ¢ Qo C C C o ¢ ° é
30p325200566p0desé 328EI?Ig§od0gpSic(ngpEanndeapndegpaopd §pdiaopmeso
Cﬁ (ﬁ N < C C C [y C [0 <
2005eqp03¢qp:an(gd 20&:00600000(gEac054:3q) 20§:06603 §6oopSH
< ¢ ’] ° C Qo OC C C T oc C C C ﬁ
c3005605(goldoze 86038:e(03¢ (gdedlcmndlean semnticamnadespodogp:e

Qo _¢ N N <
SQGODZODU)GBQDCOZQ{PSGQ’JS G@D@@’JSOD@ I

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

@

N

AL

N

N

Q)(DGGP(D@S?GGP’BOQ(D
[ 1S el (@]

O

O -

< C < NP < C <
ooec;aoooooo@ooom C\?OC§3C\)[§OUDOD[’D_\P'OODC\)

90 QOC
®em§:mocoq_p:
< < < < C <
W 32039508 SIeSHEN  [cCIstISuicelav]ep) qPs W POR$QPs
C C C N C < C < < C
GG(Y.)DCSGODDOD(DGQD(TDS%QPSG’B’X OD(DGGlO(T)S?GCRI?QIGT:?@Ogm G%yqlqﬁ@pjzmequz

N Q < (9] N N C C c ¢ 0 C
OD& CQGGF@%OD@II CQG(Rl?QIGl§ §&3C\)G$Eﬂ333®38 G&)DC&(DG]ﬁC\?SBOG&)D

Gaooéa(f)ql(f)q]o:?é §é30@3&ﬂ333’3§8

0
3
()
3
3
=C
8
2o

c(Q
|_°33®DoGOT GIEO’)e[So

gn
=
R

ce5(goonsoopdi 3ad[g 8603820005 pdaadEagianco 0§03:60:8E[gEx
202 2G| Pe0$:0R ? 0¢3RS §OARCOIpCFCs
Q C C ¢ 9 oc¢ C [y o0o0¢ N Q [y

Bigoseqpanglacodigp:  0§03:c08E[gE  wasegafdcESn  pedignionosue

Q < Q C o (Q. Q CRe < e . Q Q
390)330)8&{]?)3@@0(; GSQ)O&C:QOBL:O?SCDOO@C:I 00’)9§OCL>(Y)(\?0§? G(Rp:ﬂ@C:l
Q

S (YSGC\ZP@GGCQGODD 09)38336618&%_]38

° oOC O¢ C C N C
33&)@30)({]38@§33068[§C3§9 OCDO§3(T{IC§(°:
ocMm¢e N C C C (o] < < oc <
@@@[@C@CS 0)33@ G(T)DC%GQ)DOD(TJGGID(’D&?QP%O?C\)@S @@GOTGO)?COO@II

(@e20:80530: Bod: 0 PE wOS90l9$)

€ e nCenaSeiinoe s C ¢ . SQo CON Q@ Q. < e g
GCRI?QIGI§§@°(\78°QP°§Q OODO§0(7{IC®89 ogﬁ%s&)@:ﬁ@e&ﬂﬁo@’)o SBGGDDCGQ@@GG’J

C C ¢ O C Q C < N co Q@ Co C
G@DC&(DGTJUO)C (\PS’BOGOD’J 3’36@90?390%](7)6{]’38?(; OD’JO§§IO~RQ_P§39’DS QﬁS’BO)GlCQO)’DOaC

< < [\ CQo CN Q < C C
G@D@@DSO&@II OO)O§3(72|C®GQ§8939®39®839’33 OD(TDGGTDO’D?QFR cQYCOO
< C C C C C C o ° Qo OC ﬁ < NN C
&D§S®®QI(DE£IDQ§9 OD(DGST.)('D?S’B&)QEEP;’(T? G’BG@OQ ®eoo§z® U)&G&DOG)@CZCDOC\)?Q
C\)E)C%:C\)éOOSODé(DDCDU%SD%)GS (72]%8836618§(§ GCDSS’B%GTDOSO’D&S%&ZGGT& QI:L)GU)’DEQPZ
o (o]

T
§(§7 GQSQ@@DS@ES@OSOD&QII 8@9(7%%3336(7)9839@9_36(950%&)[&_3 39@%@'_8&(7)083908

C ¢ Q < C c ¢ CQo CN Q c_ ¢ Q
GSQ’J(DG(SD@(S]SQO)S’BO)BQPQ’ (S]OCGODD OUDO-%SO’{'CO)GQ 089390)390)8??39&
C c [y C C <
SQG(T)’JCSQ@&G@’J Gaoocg_ooqe@u
c ¢ CQo CN Q <
° OU)O@S(T{ICO)GQ 0893’30)390)8
. ooSofioySeoniBHadqemsmeod
6

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

Q < Q <
. C\PEEO)ZQ’JSU)DO@ > LG’B@G’B‘DE

Q N C Q <
® 06002 GS&GTJOO(DC2§1CSGQ§%®3’B®8

le]

. %Gﬂﬁ@OT@gQIDSB’B%)(DCTé@éGGF?C @Ld)é@&&)é@ﬂﬁ%(%%@é

o

<

< Q N
o GGO’{IQD@&%Q_PJT?G@QC.;GO.;@@S@@SD@E

]
le]

[N Q c ¢ c ¢ C C C < Q
CDGD@C OU)O@U{I 9:%8 LG’B@S’B@B?Q (6]eple] S(T?JCGO)DQ@O &ﬁ@ 390%0)8&2]’?
C c ¢ c . < < o ¢ O N < C N < c ¢ C
GSX)’JC&('DGT? 9:%?«?8(7):?0{]0) U)(’T?C\)gﬁ (D@OgCSG(D’D (I)DZOD@II OU)O§8(T{|C
8@9%@?3@83@@&&3@ Gﬁ@G(DDC GOD’JCD('DGGTD(DGQI’Y CD(DGGTJ(YD 6183 OQ)QPSI

N < co c.0 ¢ O
GCRI?Q]Q@@@‘,C\)G«,QP‘,I U{I@ﬂ@&)ﬁmeQDm?({Po?g U)DO@QRG&)DC&(D@@(L)QLC\)U%

c C C C C ¢ < N c [0} C [N C
3223 OO&G@OOO’)@C:O’DC\)?C C\)OCé:K\)@OU)OD@(DQQ)U%S@%(D G@D@OO’J:@C:
C < Q < N C <
@@:Dp_qu OU)O§ (QICGODDC@O@@J“L 39@390)833& Gm?g@q@q&@@%gl
o o o o Qo o o C C < N (o] o o
%&wOGOCUD?(; OU)O?oO’{]C&?CG}F)@@G@o@Co({PoG@Qo G@Qg@()@&ﬁq@@&ﬂb@@gol

Q Q c.Q < c_ e e} g SRS .S
39@639@61390800?9 U)DO§QRG@3C (DG&(L)Q[(\)U%G’BDS GGD@@OZ@C%@@OD&II
Q. . N Q NPRY AAIRS o S ° 9 Q .
C\Rﬁ@:;Q’DJJ)DO@QR?S@O)G@@ OD& GSZD@@&O\REHD‘,Og(T) 90[9[ @C\'L)OC§ Q|23
c_ e g.Q 0 Qs QF g 90 QC N e Q
G&DDC&(T)GOZG]ﬁ?C} eraaq@pem@oopj ®(:9(D§ GQG(TJ’.)CCQ(X)@GG ovieplovelilen
ARIRY N N 0.9 I g Q
GSDDQ@& ({PZS’B(%(TJQ)@ 39('{{”_881@@308 GOO@G]}?@Q)&)&II 8363)339(%61’.)@

C C < < (o] Qo OC ﬁ Q < <
(YJC%ﬂCSGSlSS@O)SQO)E:Dg 39&?@[0)6(T)§8® @8@33839%613@4{]93 G(R|QQ|Q§SQ(TO)O’)

C o

GG%@(DOZ@ES@O%OD@CII %Gﬂ:@OT(T%Qg(—{PSS’BUg(DU%@gGGF?(E @[@8@8&)8@6‘[8398380)@
N (o] C C c O C < c O N C N <
33& S’BquGOT(T)QgGlOQﬂDS@O)GOT(S]m 8&&3@&)303@)61@&(? GOD@(X)DS@CS@O)OD@II

Y (] C c Q C c o] Qo OC C C C
ee(r{lmpjee{pzme@ﬂc:eo:epj 3283052005 3233(g8803§:8E 0050056000
0em|epSegP:nd 0p53e[gq Ee0:0pS(gde(ogoc: cw5(goooz(g&s(gdoopSi
(3620:8053002 spaf: o ¢ vo590lgs)

CQo CN Q@ Co C C N C Qo OC
0050§:07C860§3038qC800  (gEeoleqageparé  8803§:aac(mgplimepgpiad

ﬂé:(\)ézoof:@@é:oaé SQGGF@Z@Z OD(TCJ“?LE | Q{P%‘?ﬁ 39@&30.0?939@C€ﬂ38(79
<

28qE800038  copdagiodimaeqeagaepd(gdoopdi  Ade(03o¢  3a3(g8803§:30305
qps(gpdonaoeomoon: qu(glimadiasnind Jo o 981 @dsolfeo () qodegope
002§93200E:0(030303031  (§|[0Fsondscoqrgpl ve(goenyigoaadel 2000p5(§|s050p¢E
QIE20320p51 396:32§2:09 §505 @ §98§0zE ©0EF(G: 505 00 §9§303E (Geadea205N

< C C < C Qo OC C
39&{]’38[(}&&33363)’3@38 Gl(lR@CZSQ@QZS@%O:@ﬁ q@aooqpo(?o ®@(T)§8396@3C839613Q{P:I
Q o < cr¢ oc N C < < C ¢ [N
®GO%§SG@D§[§®GOTC\DD§CGODD ODOOGGTJ(T)?Q_IDQ'I GCRI?SZIG]_§§&ZC\)G‘SQPZG@D[§€1§§Q

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

C o Q o

GSN&@é%E{PSGﬁ 3’3@&3@%?(}0?3&38%](5&{]’33 61 Ghﬁ@@:)\)&ll (215 U%%ﬁ%@m’)c%(x)ﬁ

< < C Q < [\ °
G(S’J&ROD& 3’396039§9°3%CD(DGGTJ(D61§ GBCDQ@&O}?QID«,GD’L G(T'ZI"%TDG?OQ”.OO}?QP"?
C co ¢ N N C Qo < < N C
U)CSOC(S(T)@’JSQOD@II 3396839§’3839’38 (T.L)QND-O@ GGTD&@O)Q’JZG@@B UDOCDGQUgCS

°

C N C C C C C < C < C
O’.E]CA)OGQD’JG@D(; U)(T.)GGTD(DO\RGDGQGD%)(DI Gc?GTD?g C\I?(I?OPGOaQ§C\)G.,88§Q_ImQI’)e

~.Q S N_0Qx___ ¢ Q (8, S, . Q .

RPOQYEIO CQ@(DBQQG@QILﬂ@&D&II [9[0@00?§060’{]‘,83§§ ODG@OG(Y{IO%TD(?
ARIRY Q¢ e SceSooe) Q ¢ g Q

GSQDO@@&RE{PSI (D§°GQG(DDC39(I)@GOD&RG] OOV VOQ|I{E E Guard

Environmental Services Co., Ltd. © 030902:00056p:0l062028 0nodeap0d20 0oclé:
" ‘j) L °C\P eﬂ" @ q i L °J9

C o N(Q (¢] N C < Q0 O < (o] <
cOO2M ﬂ@[gﬁ CQQ]LU)(DGSTJ(D&R({PS&)@ &)ﬂ(\?&)&‘:ﬂ’)g(f? G@S@@SG%ﬁGéS

S N C Qo OC ocC C C C e ¢ CO o Q
39@@[@@33@" ®G(D§2 a?CQ’)SQQ.I(DSQC\)(DEEPg?LQ 5; ﬁ OOOO@:OQ]CG)GQ%gJ@S’B@GlCQ@DOO

3a3(g|86038:1 E Guard Environmental Services Co., Ltd. &g & ©320030] website link

https://www.mediafire.com/folder/zi5lc48e53hva/Thapyaywa+30+MW+Ground+Mounted

O

+Solar+Power+Plant+Project og<°: Bepgpdoqpiss  8803§:8¢2005a3E0g:

L

©05gecpcon8Ea§ cud(gooo:cloopdil (eardosapo: was: g apé vodgolgs)

Qo Q Q O Qo OF < Q oQ Q Q c 9 o¢gMme
c?(? Q_”_OCT&DZ@COI 3230 |_0)80’)§‘;:D@ SQC\POS’QUQCG@’B)CO:CQC\)@SQI H (.9Q?OO‘;GOS§C[§C8I
Q Q Q ¢ 9 Q¢ ¢ < QogMm¢ Q S
o ’)86613398(;39(\)63&{]’)8 (9§OO§GOS<%C@C§I 3Y9C§8) %C@CZI QO3 ')30090§0~|)L9
Q < Q ° Q. O NS < e . Q Q
390)390)8@_]’)86@39 G3300yC E?o@l sOps OOOO@C:I OO’JQ§O(B(D(\?O&% G(RpQJ@C:I
° 0¢. Q¢ S..S c._c o ¢ Q Q
DDQ)@OU)({I’)SOO§SODGZ[§08§§ OOOO§ (‘QIC:?(;C\?OOGC\{P&GOQG:DD 0)88’)86618@_]98
3’90)@[%(0:@(0:8 O:Dé‘: GOODC:GOD’JOD(TSGGPOO&%QP:O? @OCDGOTGODODéII
< N Q c _C e . g < Qo ¢ Q Toc
U)&GSO’JOO@C:OO’JC\)?Q C\?OC§8C\)@OOODD&OO’JC\) OoR0g¢C @@GO SCE202

@G(DDESGODD:D(YSGGID(YS@QPS(T%C\)&QS GCRI’.)QJGI%c?éZ(\)éSQP%?E OU)O§ 0’{|(°:8é9§§n

Q

Q < (o] °
390)390)8@_]380? 393?3@'_3 GCRPQI&COD&II O(T)O§ (T{ICG@DC@O@@JLS? 390)390)83993

Oe)é(YOJ$80(730$8(T{|83961@396388Qﬂ383303 GQ)DQ@O@@ﬁqﬁ S’QG(D'.)(CZS’Q(DéG@%
C C < Qo OC C ¢ [N < Q@ Co
G%’JC&(Y)Q@@II ®®(D§ZS@G(DDCS®@&GQ’J&R&)@ gﬁSGODGICQO)’JS’BDS

oC O¢ Q 9
OU)O§ O’{IC@:?ZOD G€1883®

o) 800335°336[§°(5]m c0:8009625
§2%¢ E 3 3Q 22

Z)DGO’)’J@’J%?USSM(TSQ{PS ESQ@QLSZI(TSQI’JZCYOB O(TQJ§OG].G£II @ﬁG’B GICQZ 0)’30% OD(TC)“?&GP?

2oopd(g|[Geclon  8éaB§memmniascopdendone  0od0&: $30303059D:30:
e{CIICE § > 2 ' §:038869§3¢ oA (R

C < [N N Qo OC < 00 ¢
SQG(DDCSQ@&GG’J G@’JC&(V)@CSO\)& ("1 (D§039’3° OU)O§8(Y{IC3@GO ooa?oog%

cr) °°a€>°[§o°)c;39 & Qoor°)@8°39 D 2A&Iea0looS 86a3&:3360708330005
$O2590: bC o 382093 Cg§B2ee0l0o0 §¢ & *

[N o N ¢ C < OCo ¢ ﬁ oc C N
GQ’J&RQ{PJ)D@ @@G@DCOBOD%\U)@:?@D?C CcO00@ OU)O§(‘Y{I “i G].DU)&@ gOGSI

Prepared by E Guard Environmental Services Co., Ltd.


https://www.mediafire.com/folder/zi5lc48e53hva/Thapyaywa+30+MW+Ground+Mounted+Solar+Power+Plant+Project
https://www.mediafire.com/folder/zi5lc48e53hva/Thapyaywa+30+MW+Ground+Mounted+Solar+Power+Plant+Project

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

§ °:goesl (30’134:”32:?(3 CDE):E_g%QJ(YQ)EﬂDSO% géﬁg%gméO(fc‘)@émDCDU)O%GCRPUSC\?Z
C

a305§065008g0560p5(§020051I (Bea:dod300: 3942 00 P& VSgUlGS)

L

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

1. Executive Summary

This Environmental Management Plan (EMP) report is prepared for 30 MW ground mounted
solar power plant project connected to Thapyaywa Substation, proposed by Clean Power
Energy Co., Ltd., which is formed by the consortium with these two members: Gold Energy
Co., Ltd. and Universal Energy Co., Ltd. The project proponent won tender from the Ministry
of Electricity and Energy and obtained permit for construction and electricity generation from
solar energy of the proposed project. According to the instructions from Environmental
Conservation Department (ECD), this proposed project requires to submit Environmental
Management Plan (EMP) report and E Guard Environmental Services Co., Ltd. prepared EMP
report and carried out environmental studies for the proposed project. In this EMP, a study was
made to cover construction of solar power plant and overhead transmission line as well as
operation of solar power plant to generate electricity from solar energy and distribute to the
Thapyaywa Substation with 33 kV overhead transmission line. The scope of the study area for
the proposed project is roughly defined to be the area within 1 km radius from the center of the
project and this area would be large enough to cover for most environmental and socio-
economic impacts of the project.

The proposed project is located at Thapyaywa Village Tract, Thazi Township, Meiktilar
District, Mandalay Region, Myanmar. Its coordinate points are 20° 58' 39.33" N, 96° 0' 45.20"
E and the average altitude of the site is 167 m. The construction of the proposed project includes
box-type transformers, string inverters, supporting bracket, multiple-use building and outdoor
equipment foundation construction as well as construction and stringing of 33 kV overhead
transmission line. The total capacity of capacity of AC side of the proposed project is 31.45
MW and DC side is 37.27 MW, including five photovoltaic power generation units. The project
proponent has acquired the land slot to construct the proposed project and total land
requirement for the project is 133.44 acres (54 hectares). The proposed project will install
83,752 PV modules, 126 string inverters, 5 box-type transformers and 722 horizontal single
tracking brackets to generate electricity from solar energy and construction phase of the project
will take six months. (See details in Chapter 2).

The proposed project is developed by Clean Power Energy Co., Ltd., which is formed by the
consortium with two members; Gold Energy Co., Ltd. (with a share percentage of 95) and
Universal Energy Co., Ltd. (with a share percentage of 5). After construction period, proposed
project will generate electricity from solar energy and distribute to the Thapyaywa Substation
via 33 kV overhead transmission line and proposed operation period is 20 years. As the
proposed project is a Build, Own and Operate (BOO) basis project, project proponent will
extend operation period at relevant authorities and continue operation activities after 20 years.
List of directors and organizational structure of respective project proponent, organizational
structure and detail investment plan of the proposed project are also described. (See details in
Chapter 3).

The responsible persons of study team for this EMP report preparation are described in Chapter
4. National laws and regulations for environmental protection applicable for construction and
operation of proposed project are compiled and presented. (See details in Chapter 5).

Primary data and secondary data collections are very important to assess environmental
impacts. Primary data collection for environmental quality monitoring plays an important role
for environmental studies. Therefore, E Guard Environmental Services conducted air quality,
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water quality and noise level measurements at project site on 7™ and 8" January, 2021 (24
hours continuous monitoring system). The observed values are compared with National
Emissions Quality (Emission) Guidelines and other guideline values. According to the
comparison results of gaseous emissions, the observed values of SOz (3.92 pg/m?), NO; (58.97
ug/me), CO (0.01 ppm) and CO; (496.32 ppm) are lower than the respective guideline values.
For dust emissions, the observed values of PM1o (27.11 pug/m?®) and PM25 (9.00 pg/m?®) are also
within the guideline values of NEQEG. Therefore, it can be considered that the ambient air
quality of the proposed project is quite good before the implementation of the project. The
project did not start construction and wells are not dug yet at the time of water quality
measurement. Therefore, E Guard Survey Team chose one well in the nearest village (Myo Gyi
Gone Village) which is located at nearby from the project for groundwater quality testing. The
existing groundwater quality in that well was measured by two methods: on-site measurement
and sampling water. For groundwater quality, most of the parameter measured are within the
WHO guideline value for drinking water. For noise level, monitoring was done at two points:
within the project (source) and outside the project (receptor), results at source are lower than
standard value not only at day time (49.11 dBA) but also at night time (42.40 dBA). With
regards to noise level at receptor, the results are lower than standard value not only at day time
(40.20 dBA) but also at night time (43.08 dBA). Therefore, it can be considered that the noise
level at the proposed project is within the guideline value of NEQEG before the implementation
of the project. It is anticipated that ambient air quality will be decreased and noise level will be
increased during the construction phase of the proposed project because of construction
activities implementation. In addition, secondary data like climate data, administrative
structure, socio-economic data, land use and other secondary data are described in this report.
(See details in Chapter 6).

Potential impacts, such as impacts on environmental resources, ecological resources, human
and waste disposal due to construction and operation processes were identified, and their
significance was assessed by using International Association for Impact Assessment (IAIA)’s
impact assessment methodology. Potential impacts for the proposed projects are differentiated
into two main phases namely; Construction phase and Operation phase.

Construction Phase: includes construction of switchyard and multiple-use building,
installation of PV modules, tracking brackets, inverters, transformers, poles of overhead
transmission line and stringing cables of overhead transmission line, which will connect to the
Thapyaywa Substation. The construction period of the proposed project is 6 months.

Operation Phase: includes generating electricity from solar energy and distributing to the
Thapyaywa Substation through 33 kV overhead transmission line. The proposed operation
period of the proposed project is 20 years.

Decommissioning Phase: after operation period, the project proponent will extend the
operation periods with the approval of relevant departments to generate electricity from solar
energy as per Build, Own, Operate (BOO) basis. The project proponent will have prior to
submission of the decommissioning plan if they have a plan to close their project permanently.
Therefore, impacts identification, impacts assessment and mitigation measures formulating for
decommissioning phase of the project is excluded in this Environmental Management Plan
Report.
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During the construction phase, impacts on air, soil, noise and vibration impacts and solid waste
generation impacts are assessed as Moderate Impacts and other impacts such as impacts on
water, occupational health and safety, community health and safety, fire hazards impacts and
hazardous waste generation impacts are categorized as Low Impacts as well as liquid waste
generation impact is considered as Very Low Impact as per the results of assessments. During
the operation phase, impacts on water, occupational health and safety, community health and
safety, fire hazard impacts, liquid waste generation and hazardous waste generation impacts
are assessed as Moderate Impacts and other impacts like impacts on air, soil, noise impacts
and solid waste generation impacts are categorized as Low Impacts according to the results of
assessments. The following figure illustrates detail impact significances of potential adverse
impacts of the proposed project.

7

Number of Impacts

Construction Phase Operation Phase
Phases of the Project

mVery Low ®mLow mModerate =High mVeryHigh

Mitigation measures are important to minimize and reduce these potential negative impacts.
They are also described requirements of impacts mitigation tasks and technologies according
to the types of impacts scales. However, the proposed project can ensure some positive impacts
such as providing job opportunities, business opportunities, revenue to government, CSR
development, carbon emission reduction, resources conservation and green economy. (See
details in Chapter 7).

Institutional requirements and responsible persons for implementing mitigation measures and
EMP are also described in this report. The Environmental Management Plan (EMP) was
prepared based on findings of impacts and its significance and designed with the framework of
health and safety for all two phases; construction phase and operation phase of the proposed
project. The project proponent must manage the development of the proposed project by
implementing the EMP, which is composed of five parts as follows:

» Environmental Management Plan

» Environmental Monitoring Plan
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» Corporate Social Responsibility (CSR) Plan

> Firefighting Plan

» Emergency Response and Preparedness Plan and
» Grievance Redress Mechanism

Moreover, cost estimation for EMP and EMoP were also described in this report. The
Environmental Management Plan (EMP) identifies potential negative environmental
impacts, source of impacts, how to mitigate these impacts and residual impacts after mitigation
and responsible persons for construction and operation phases. The Environmental
Monitoring Plan (EMoP) identifies parameters, frequency and responsible persons to monitor
for air quality, water quality, noise level and environmental auditing. The Corporate Social
Responsibility (CSR) Plan aims to create social welfare for local community and to prove that
the implementation of the proposed project is beneficial for not only the project proponent but
also for the local community. The Firefighting Plan aims to protect fire hazards of the
proposed project. The Emergency Preparedness and Response Plan identify how to
overcome emergency cases effectively. The Grievance Redress Mechanism (GRM)
identifies the steps to solve complaints related with the proposed project. (See details in
Chapter 8).

It is important to disclose the information about the project during the preparation of EMP
report and the opinions of all stakeholders should be considered in the finalization of the EMP
report. So, public consultation meeting for the proposed project was held on 9" January, 2021
at Yadanar Alin Library, Myo Gyi Gone Village, Thapyaywa Village Tract, Thazi Township.
The staring time was 9:00 am and finished at 10:30 am. The objective of the meeting is to
disclose information of the project, potential impacts of project activities and mitigation
measures and to receive public recommendations and feedbacks for the proposed project. The
project proponent invited local people by negotiating with village administrators. As the
public consultation meeting was held during COVID-19 Pandemic Period, there were some
limitations related to number of attendees, venue and social distancing. Totally, 24 persons
including local people from Myo Gyi Gone Village and Thapyaywa Village, representatives
of project proponent and E Guard Environmental Services attended public consultation
meeting and some attendees discussed with regards to the project. The project information and
this Environmental Management Plan (EMP) report can be accessible via the link of
https://www.mediafire.com/folder/zi5lc48e53hva/Thapyaywa+30+MW+Ground+Mounted+
Solar+Power+Plant+Project and at the project site and E Guard Environmental Service Co.,
Ltd.’s Office for disclosure to public and stakeholders. (See details in Chapter 9).

In conclusion, the proposed project can ensure some positive impacts such as providing job
opportunities, business opportunities, revenue to government, CSR development, carbon
emission reduction, resources conservation and green economy. All of the negative impacts
during construction and operation phases can be minimized by using mitigation measures and
implementing Environmental Management Plan (EMP). Environmental Monitoring Plan
(EMoP) must need to implement for monitoring the environmental quality of the proposed
project. Finally, the project proponent must follow the comments and suggestions that will be
given by ECD after reviewing this EMP report. Once EMP report is approved by concerned
authorities, effective implementation of EMP by the project proponent is essential to implement
the project environmental soundly. The project proponent shall abide environmental policy,
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laws, rules and instructions of the Republic of the Union of Myanmar throughout the lifespan
of project. (See details in Chapter 10).
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2. Project Description

This Environmental Management Plan (EMP) report is for the 30 MW Ground Mounted Solar
Power Plant Project Connected to Thapyaywa Substation, which is proposed by Clean Power
Energy Co., Ltd. The project proponent, Clean Power Energy Co., Ltd., is formed by the
consortium with these two members: Gold Energy Co., Ltd. (95 share percentage) and
Universal Energy Co., Ltd. (5 share percentage) for the proposed project. The project proponent
won tender from the Ministry of Electricity and Energy and obtained permit for construction
and electricity generation from solar energy of the proposed project. The proposed project will
contribute to fulfill a goal for achieving universal access to electricity by 2030 as per Myanmar
National Electrification Plan (NEP). Myanmar has one of the lowest rates of electrification in
Southeast Asia; almost 50 percent of households in Myanmar have access to electricity and
electricity consumption per capita is among the lowest in the world, therefore, development of
electricity generation projects, especially for electricity generation from renewable energy
projects are urgently required in Myanmar.

According to the Environmental Conservation Law (2012), it is the requirement of every
development project in the country, to submit an Environmental Management Plan (EMP) or
Initial Environmental Examination (IEE) or Environmental Impact Assessment (EIA) report to
Ministry of Natural Resources and Environmental Conservation (MONREC) depending on the
criteria for specific kind of economic activity, which was enacted in the Environmental Impact
Assessment Procedure (2015). According to the instructions from Environmental Conservation
Department (ECD), this proposed project requires to submit Environmental Management Plan
(EMP) report to meet the environmental assessment requirements of the Environmental Policy,
Environmental Conservation Law and other environmental related rules and procedures.
Therefore, Clean Power Energy Co., Ltd. was made consultations with E Guard Environmental
Services Co., Ltd. for conducting the environmental studies for the proposed project.

The specific objectives of this study are:

(1) Identify the major impacts that may arise from the activities of the proposed project
on natural environment and socio-economic environment of the project area,

(2) Describe the mitigation measures to minimize these impacts,

(3) Prepare and implement Environmental Management Plan and Environmental
Monitoring Plan for the proposed project,

(4) Make sure that EMP is developed sufficiently and soundly for the proposed project
and

(5) Implement the Corporate Social Responsibility Plan (CSR Plan), which plays an
essential part for the improvement of the social welfare of community as well as
development of the region.

2.1 Scope of the Project

The scope of the study for EMP will vary on the scale and type of the development project. In
this EMP, a study was made to cover construction of solar power plant and overhead
transmission line as well as operation of solar power plant to generate electricity from solar
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energy and distribute to the Thapyaywa Substation with 33 kV overhead transmission line.
This EMP is based on consideration of terrestrial and aquatic resources conservation, pollutant
abatement on air quality, water quality and soil quality, noise level reduction, safe working
environment ensuring for the workers. The site survey and baseline environmental quality
measurement were carried out by a study team from E Guard Environmental Services, which
has experiences in conducting assessments on environmental concerns for various kinds of
development projects in Myanmar.

A study team from E Guard Environmental Services conducted site survey on 7" January, 2021
for all site-related issues and baseline environmental data were also collected from possible
sources of pollution by using appropriate environmental measuring devices. Data interpretation
and analysis were made based on those collected data for the current and future conditions. In
this EMP report, recommended mitigation and monitoring measures were also include to
mitigate environmental impacts due to the activities of the proposed project. It is estimated that
there will be not much significant impacts on the environmental and socio-economic factors
due to implementation of the proposed project during construction phase, operation phase and
decommissioning phase because the proposed project will utilize renewable energy to generate
electricity and distributing to Thapyaywa Substation. Therefore, the scope of the study area for
the proposed project is roughly defined to be the area within 1 km radius from the center of the
project and this area would be large enough to cover for most environmental and socio-
economic impacts of the project. Within this defined area, available secondary information and
primary information collected from site survey were used for the consideration of cumulative
impacts. The following figure illustrates the scope of the study area for the proposed project.

30 MW Ground Mounted Solar Power Plant Project * e

ected to Thapyawva Substation

3

A .’xf.“,
AQDO

Figure 2. 1 Scope of the Study Area
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2.2 Project Size and Location of the Project

The proposed project is located at Thapyaywa Village Tract, Thazi Township, Meiktilar
District, Mandalay Region, Myanmar. Its coordinate points are 20° 58' 39.33" N, 96° 0' 45.20"
E and the average altitude of the site is 167 m. The construction of the proposed project includes
box transformer foundation, supporting bracket and foundation of solar power station,
multiple-use building and outdoor equipment foundation construction as well as construction
and stringing of 33 kV overhead transmission line. The construction processes of the proposed
project will take about 6 months and then operation processes to generate electricity from solar
energy and distribute to the Thapyaywa Substation will take 20 years (lifespan of the project).
The total capacity of capacity of AC side of the proposed project is 31.45 MW and DC side is
37.27 MW, including five photovoltaic power generation units. The photovoltaic power station
is connected to the 33 kV bus side of the 230 kV main transformer in the Thapyaywa
Substation. Total land area of solar power plant is 133.44 acres (54 hectares) and the annual
average horizontal global radiation and diffuse radiation are 1,850.5 kWh/m? and 833.69
kWh/m? respectively, therefore, annual total solar radiation level of the project site is rich. The
direct radiation amount takes a large proportion of the total radiation and the project site has a
good development prospect, where is suitable for the construction of large-scale grid connected
photovoltaic power station. The following table describes annual total solar radiation level of
the project site.

Table 2. 1 Annual Total Solar Radiation Level of the Project Site

Months Global Horizontal | Diffuse Horizontal Ambient
(kWh/m2) (kWh/m2) Temperature (°C)
January 147.40 42.04 21.68
February 144.20 52.15 23.79
March 172.10 71.13 27.64
April 178.00 83.14 30.82
May 178.50 91.68 29.11
June 163.00 91.74 27.78
July 153.50 92.11 27.62
August 134.20 85.82 27.58
September 144.90 79.73 27.20
October 148.60 68.25 27.20
November 140.00 43.45 24.38
December 146.30 32.42 22.14
Annual Total 1,850.50 833.69 316.94

The following figures illustrate the loaction of the proposed project, layout of PV field and
overhead transmission line which will connect to Thapyaywa Substation.
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Figure 2. 2 Location of the Project
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The project proponent has acquired the land slot to construct the 30 MW ground mounted solar
power plant and total land requirement for the project is 133.44 acres (54 hectares). However,
the land slot legally purchased by the project proponent for the proposed project is Farm Land
and it might take time to convert that land to be able to use for another purpose. Evidences for
land ownership are attached in Appendix- 11. The land of the project is covered with small
trees and bushes, which is almost flat. However, some hills can also be found in the project

site.

2.4 Project Description
2.4.1 PV System Overall Design
The following table describes the overall design of PV system of the proposed project.

Table 2. 2 Overall Design of PV System

No. Name Specification Unit Number Remarks
1. PV module Bifacial monocrystalline | Set 83,752 | Trina Solar with
silicon PV module (445 connector and
Wp) 1-meter cable,
supplied in
compete set by
PV
manufacturer

2. String 18 inand 1 out, 185 kW | Set 126 | Huawei
inverter

3. Box-type Including step-up box | Set 5 | Oil-immersed
transformer transformer, internal
(double split) | cables, containers,

measurement and control
cabinets, communication
cabinets etc.

S11-6300 kVA/ 33
33+8x1.25%/ 0.8/ 0.8 kV
D, y11,y11, Ud= 7.5%

4. Horizontal Size: 62.7m x 4.42 m Set 722 | The spacing
single (horizontal projection) between  East
tracking and West sides
bracket of the bracket is

generally 9.26
m.

2.4.2 PV Module

The proposed project will use bifacial monocrystalline silicon PV modules of 445 Wp peak
power. The following table shows the details specification of PV modules.

Table 2. 3 Details Specification of PV Module

| Manufacturer

| Trina Solar Co., Ltd. in China

Prepared by E Guard Environmental Services Co., Ltd.
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Electrical performance parameters (STC)

Peak power (Pmax) 445 Wp

Peak working voltage (Vmpp) 41.4V

Peak working current (Impp) 10.75 A

Open circuit voltage (Voc) 49.3V

Short circuit current (Isc) 11.32 A

Component efficiency 20.2%

Standard test conditions (STC) Solar radiation flux 1,000 W/ m?

atmospheric  parameters module

temperature 25 °C

1.5,

Temperature characteristics

Operating temperature -40 ~ 85 °C
Temperature coefficient (Pmax) -0.35% / °C
Temperature coefficient (\Voc) -0.25%/ °C
Temperature coefficient (Isc) 0.04%/ °C
System integration parameters

System voltage 1,500 V
Fuse rated current 20 A

Physical parameter

Component size (height/ width/ thickness)

2,111 x 1,046 x 30 mm

Weight 28.6 kg

Cell orientation 144 cells (6 x24)
Front glass thickness 2.00 mm
Protection level of junction box IP 68
Photovoltaic technology calbe 4.0 mm?

Portrait: 280/ 280 mm
(11.02/ 11.02 inches)
Landscape: 1,900/ 1,900 mm
(74.80/ 74.80 inches)

According to the PV modules and geological conditions of the project site, it is tentatively
determined as pre-stressed high-strength concrete pipe pile (PHC) will be used as PV support
foundation. The pile foundation will increase the bearing capacity of the foundation and
decrease the material consumption as well as the construction progress is relatively fast.
Moreover, the support members are connected by bolts. The bolt connection can release the
stress caused by the deformation of the support and the bolt connection construction and

installation are fast and convenient.

2.4.3 String Inverter

The proposed project will use string inverter type and the following table shows the details

specification of string inverter.

Table 2. 4 Details Specification of String Inverter

Manufacturer Huawei Technologies Co., Ltd. in China
Type String inverter

Rated AC output power 185 kW

MPPT voltage range 500 V -1,500 V
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AC output rated current 126.3 A

AC output rated voltage 800 V

Grid frequency 50 Hz

Power factor 0.9 (lagging) to 0.8 (leading)

2.4.4 PV Module String Design

The number of PV module components connected in series is determined by the highest input
voltage and minimum operating voltage of the inverter and the maximum system voltage
allowed by the PV module. According to the calculation, the number of PV strings in series is
taken as 29. At the same time, according to the capacity calculation of each power generating
unit, each power generation unit contains about 578 strings of photovoltaic string modules.

2.4.5 Box-type Transformer Design
The proposed project will use 33 kV box-type transformers and the following tables shows the
details specification of box-type transformer.

Table 2. 5 Details Specification of Box-type Transformer

Type Three-phase  on-load  voltage-regulating
double-split oil-immersed transformer

Model S11-6,300 k\VVA/ 33/ 0.8-0.8 kV

Rated capacity 6,300 kVA/ 3,150 kVA-3,150kVA

Rated frequency 50 Hz

Rated transformer ratio 33+8x1.25%/ 0.8 kV-0.8 kV

Impedance voltage ~7.5%

Cooling method ONAN

Connection group D, y11,y11

Enclosure protection class IP54

The box transformer foundation adopts cast-in-situ reinforced concrete foundation with oil
gathering pits at the bottom, which is based on natural soil bed.

2.4.6 Bracket Type Selection of PV Array

The installation method of PV modules in the proposed project is horizontal single-axis
tracking brackets. The horizontal single-axis tracking bracket rotates in the east-west direction
and ensures the minimum angle between the sun and the solar cell at each moment. Therefore,
it can get a large quantity of electricity power generation and fully utilized solar energy. On
the basis of comparison of different installation methods of photovoltaic array, horizontal
single-axis can generate the most electricity power from solar energy and it is cheaper in overall
cost than other axis such as fixed axis, tilt single-axis and dual-axis brackets. Moreover, the
area occupied by the horizontal single-axis is less than tilt single-axis and dual-axis, however,
it has slightly higher failure rate in operation and maintenance. The tracking range of the
support is plus or minus 60 degrees and use backtracking technology. Therefore, there is no
shadow blocking throughout the year, which can significantly improve the electricity power
generation. Each PV bracket is designed to have 2 rows in the horizontal direction and 58
components in each row, which total capacity is 51.62 kW. Furthermore, 116 sets of PV
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modules are installed on each single bracket and divided into 4 strings. The plane size of each
bracket is about 62.7 m x 4.42 m in horizontal projection. The solar cell array should not be
blocked from 9:00 to 15:00 at the winter solstice. All brackets have an east-west spacing of
9.26 m and the spacing between the south and north of the bracket is generally 1.5 m.

/ , 1 Ground Level
%ﬁ\ Foundation(PHC)

Figure 2. 6 Layout of Horizontal Single-axis Bracket

For PV array design, cold-formed thin-walled steel will be used and its material should have
the quality certificate or inspection report issued by the steel plant as well as its chemical
composition, mechanical properties and other quality requirements must comply with the
current national standards. All steel structures should be treated with hot-dip galvanizing. Bolt
connection will be used for connection between support and foundation, support member and
purlin. The bolt connection has strong adaptability to structural deformation and the
construction and installation is fast and convenient. The structure of the bracket is simple, the
overall appearance is beautiful, the load is uniform and small and the electrical wiring is
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convenient. All metal parts of the bracket are national standard profiles, the surface of the
aluminum alloy is anodized and the surface of the steel is treated by rust-proof hot-dip
galvanizing, which normal service life is 25 years. The connection between the battery
assembly and the PV support adopts galvanized bolts and aluminum alloy clamps.

2.4.7 Switchyard

A new switchyard will also be constructed in the proposed project and a new access road will
be built in the switchyard, which will connect the roads in the PV solar power station and the
original roads outside the station. The multiple-use building, station transformer, sewage
treatment facilities and cable trench are also included in switchyard. The size multiple-use
building is 25 m x 14.6 m, which is a two-storied cast-in-place concrete frame structure with a
building area of almost 762 m?. Floor and roof of multiple-use building are made of cast-in-
place reinforced concrete. The restaurant, kitchen, bathroom, bedroom, foyer and laundry room
for staffs as well as conference rooms, activity room, secondary equipment room and main
control room are included in multiple-use building. The exterior walls thickness is 200 mm and
inner wall is 200 mm. All floors are made of 600 x 600 floor tiles (except for special purpose
rooms), the secondary equipment room and main control room are made of anti-static flooring.
Exterior walls are painted with exterior wall coating and the roof is constructed with flexible
waterproof materials.

Air conditioning system will be installed in the office, conference room, bedroom, exhibition
room, reading room, dining room, secondary equipment room and main control room to meet
the indoor temperature and humidity requirements. The 33 kV switch room uses a natural air
supply and mechanical exhaust scheme. The outdoor air enters the room through double-
layered rainproof aluminum shutters on the outer wall and is discharged to the outside by an
exhaust fan installed on the outer wall. The axial flow fan is linked with the fire alarm signal.
When the fire occurs, the fan is automatically power off to prevent the fire from spreading. The
following figures show the layout of switchyard, multiple-use building’s first floor plan and
second floor plan.
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Figure 2. 8 Multiple-use Building's First Floor Plan
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Figure 2. 9 Multiple-use Building's Second Floor Plan

2.4.8 Overhead Transmission Line Design

The proposed project will use the 33 KV single-circuit overhead transmission line to connect
the PV solar power station and the Thapyaywa Substation. The newly built 33 kV overhead
transmission line starts from the 33 kV power distribution device of the 33 kV booster station
of PV solar power station and ends at the existing Thapyaywa Substation power distribution
device, which total length is about 3 km. The path selection of the overhead transmission line
is based on comprehensive consideration of factors such as operation, construction, traffic
conditions, special terrain, micro-meteorological conditions, ability to withstand natural
disasters, path length, comprehensive arrangements, economically reasonable, safe and
applicable. Minimize crossovers between lines and avoid depressions, erosion zones,
unfavorable geological areas, primary forest areas and other area that affect the safe operation
of overhead transmission line.

The design meteorological conditions of the overhead transmission line are determined
according to the meteorological data along the line and the operation experience of the existing
lines nearby. The 30-year recurrence period is determined and the maximum design wind speed
should be selected according to the maximum wind speed statistical value, which should not
be less than 25 m/s. With regards to the calculation of the tension sag of the wire, the maximum
operating tension and the average operating tension are used as control conditions under
various meteorological conditions. The calculation of the tension sag of the ground wire can
use the maximum use tension, the average running tension and the distance between the wire
and the ground wire as the control conditions. The insulation coordination of the overhead
transmission line can meet the safe and reliable operation of the line under various conditions
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such as power frequency voltage, operating overvoltage and lightning overvoltage. Moreover,
the proposed project will install four types of poles for 33 kV overhead transmission line;
suspension single poles, tension poles, three-poles and four-poles. The following table
describes the details numbers of poles used for 33 kV overhead transmission line of the
proposed project.

Table 2. 6 Details Numbers of Poles Used for Overhead Transmission Line

No. Name Unit Pole Poles
Number Quantity
1. Suspension single pole Nos 151 151
2. Tension pole Nos 14 28
3. Three-pole Nos 1 3
4. Four-pole Nos 4 16
Total 170 198

The following figures illustrate the details plan of poles for overhead transmission line and
details design of suspension single pole, tension pole and four-pole.
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Figure 2. 10 Details Plan of Poles for Overhead Transmission Line
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Figure 2. 13 Pole Design of Four-Pole

2.4.9 Electricity Power Generation Estimation

The total efficiency of the grid-connected PV electricity power generation system consists of
three parts; the efficiency of the PV array, the efficiency of the inverter, and the efficiency of
the AC grid connection. After comprehensive consideration of line loss, heat loss, inverter
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mismatch loss, soiling loss, system unavailability rate (equipment failure, maintenance) and
other losses, the overall efficiency of the project is about 84.66%. The outage rate of the project
is about 1.5% (the equipment failure accounts for 1% and the equipment maintenance accounts
for 0.5%) as per the results of PVSYST Software. Therefore, the system availability of power
plant is almost 98.5% and details system losses can be seen in the following figure.

Loss diagram over the whole year
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Figure 2. 14 Details System Loss of the Project

In order to estimate electricity power generation, the unit solar cell power generation and total
annual power generation without attenuation should be calculated according to the solar
radiation data and number of solar power generation modules in the system and overall
efficiency of the system, respectively. Moreover, PV modules will have attenuation when used
in light and normal atmospheric environment. The attenuation rate of the first year is 2% and
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the annual attenuation rate is 0.45%. The following table shows the details estimated contracted
capacity and estimated contracted electricity energy of the proposed project.

Table 2. 7 Estimated Electricity Energy Generation of the Project

Year Estimated Estimated Contracted Electricity Energy
Contracted
Capacity
Indicative Net Yearly Permissible Maximum
MWac Output (MWh) Lower Limit of Electricity
Annual Power
Generation 80% Generation
105% (MWh)
1 30 70,599 56,479 74,129
2 30 69,189 55,351 72,648
3 30 68,869 55,095 72,312
4 30 68,549 54,839 71,976
5 30 68,229 54,583 71,640
6 30 67,909 54,327 71,304
7 30 67,589 54,071 70,968
8 30 67,269 53,815 70,632
9 30 66,949 53,559 70,296
10 30 66,629 53,303 69,960
11 30 66,309 53,047 69,624
12 30 65,989 52,791 69,288
13 30 65,669 52,535 68,952
14 30 65,349 52,279 68,616
15 30 65,029 52,023 68,280
16 30 64,709 51,767 67,944
17 30 64,389 51,511 67,608
18 30 64,069 51,255 67,272
19 30 63,749 50,999 66,936
20 30 63,429 50,743 66,600
Average Annual Generation 66,523

2.4.10 Electrical Primary

The total installed capacity on the AC side of the project is 31.45 MW and the installed capacity
on the DC side is 37.27 MWp as well as 5 groups of 6.3 MW PV sub-arrays are included in the
project. All box-type transformers are on-load tap-changer, which voltage range is 33 kV *
10% and it meets the requirements of Electric Power Generation Enterprise (EPGE) system
voltage. String inverter is also selected for the proposed project with rated frequency of 50 Hz
and power factor adjustment range is + 0.8, with power factor meeting the range of 0.85
(lagging) to 0.9 (leading). System frequency is 50 Hz in normal condition and above 51 Hz
takes 90 minutes running time and below 48.5 Hz takes 25 minutes running time.
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Single Line Diagram

6.3 MW PV square single line diagram: in the proposed project, 445 Wp bifacial
monocrystalline silicon PV module will be used in each 6.3 MW PV sub-array. A string
includes 29 blocks and totally 578 strings are converted from DC to AD through 34 inverters
and connected to the 0.8 kV side of the 6,300 kVA box-type transformer and then boosted to
33 kV. Five box-type transformers of the proposed project are connected in parallel through
cables and finally connected to the 33 kV switchgear in the newly-built 33 kV switchyard
through two 33 kV cable loops.

Single line diagram of switchyard: A 33 kV switchyard and its 33 kV high voltage switchgear
will be built in the proposed project. Single bus connection is used in the 33 kV switchyard and
the newly-built 33 kV switchgear includes two incoming lines, one outgoing line, one Pt and
one earthing and station transformer. The following figure shows the details single line diagram
of the proposed project.

To eppests Substation
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Figure 2. 15 Details Single Line Diagram

33 kV High Voltage Power Distribution Equipment

Indoor metal-clad withdrawable switchgear, model: KYN-40.5 high voltage power distribution
equipment (33 kV) will be used in the proposed project. Its rated voltage is 40.5 kV, rated
frequency is 50 Hz, rated current is 1,250 A, rated short-circuit breaking current is 31.5 kA and
rated dynamic current (peak) is 80 kA.

Grounding Transformer and Station Transformer Complete Set

The 33 kV switchyard is a neutral-point solid ground system. The grounding transformer,
which is arranged outdoors, is directly grounded at the high voltage side and the low voltage
side is also used as the power supply of the power station and the station power capacity is 200
kVA.
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Cable

All cables shall be XLPE, PVC inner sheathed, steel tape armored and PVC outer flame-
retardant aluminum and copper core power cables. After considering temperature correction
coefficient, soil thermal resistance coefficient and laying coefficient, H1Z22Z2-K-1x4 DC cable
is selected from components to DC combiner box, ZC-YJLV22-1.0kV-3x120 (or 3x150) cable
is selected from the string inverter to the box-type transformer and then ZC-YJLV22-26/ 35-
3x70 (3x150 or 3x240) cable is selected for 33 kV collecting line.

PV Grid Collecting Line
Five box-type transformers are connected in parallel by cables and finally connected to the 33
kV switchgear of the newly-built switchyard by two 33 kV buried power cable lines.

Lightning Protection Grounding and Earthing

The frame of the PV module is made is aluminum alloy. The battery panels are fixed with steel
materials such as angle steel, channel steel and so on. They are all metal materials with good
connectivity and can be used as a good lightning connection device and they can be electrically
connected reliably and grounded. Besides, there is lightning protection device in the inverter
already to separate lightning protection measures cannot be considered in PV area. In the
proposed project, a general grounding grid device is used for protective grounding, working
grounding and overvoltage protection grounding. The grounding grid is mainly composed of
horizontal equalizing grid and part of vertical grounding electrode, which forms a composite
annular closed grounding grid. The horizontal grounding wire is made of 50x5mm? hot-dip
galvanized flat steel and the vertical grounding electrode is made of 150x50x%5 hot-dip
galvanized angle steel with L=2.5 m. The grounding resistance of the grounding grid is not
more than 4Q.

Cable Laying and Fire-Retardant Measures

The 1.5 kV DC part chooses H1Z2Z2-K-1x4mm? for PV system and the 1.0 kV power cable
adopts flame retardant aluminum core cable, the 33 kV power cable adopts flame-retardant
aluminum core cable and some directly buried cables use steel tape armor.

The internal wiring part of the PV component string on the bracket unit: the PV special cable
that is provided by the component is directly connected by the plug-in connection and the cable
is bound and fixed in the groove of bracket purlin.

Cable laying of PV module strings in the same string inverter: the overhead mode is used when
the cable is laid horizontally along the North-South module bracket, the pipe protection is
carried out when the adjacent bracket units are connected horizontally. When the cable is laid
in the East-West direction, it is directly buried and it is protected by the pipe at the entrance
and exit of the ground. PV modules in different columns with the inverter should be laid
directly in the same path.

The outlet part of the inverter: combined with the distribution position of the invertor, the cable
shall be directly buried in the same path with the same trunk cable trench, so as to minimize
the amount of directly buried cables on the branch direction and avoid crossing with PV module
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string converging cable. All the road-crossing cables must be protected by a metal tube. All
buried laying cables should be laid underground at 0.8 m. Moreover, fire-proof and flame-
retardant separation measures should be set on the main passage of the main passage of the
cable such as fire-resistant partitions, fire-proof packages etc. Fire proof sealing shall be
adopted at wall holes, openings at the bottom of cabinets and entrance of buildings at both ends
of cable ducts. The following figures show the PV collection system and PV wire diagram of
the proposed project.

SWITCHYARD
33KV bus

SWITCHYARD AREA

PV DESIGN AREA
| 20-YILV2I-26/ 35Ky 3K 240mm2

14 SUB ARRAY ‘

Figure 2. 16 PV Collection System
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Figure 2. 17 PV Wire Diagram

2.4.11 Electric Secondary

The proposed project will be equipped with a set of SCADA system. Monitoring panels are set
up according to the final scale of the system. The computer monitoring system of the
switchyard is relatively independent from PV field computer monitoring system. The computer
monitoring system of the switchyard is used to monitor grounding transformer, switchgear and
other equipment in the switchyard. Whereas, the computer monitoring system of the PV field
is used to monitor PV sub-array devices such as inverters, box-type transformers etc. The two
sets of computing monitoring system achieve information exchange by means of data
communication. The outgoing line protection adopts the same optical differential protection
with the Thapyaywa Substation and the brands are products of ABB, Siemen, Ge, SEL etc. The
PV power station is equipped with a set of optical fiber communication system and the
telephone system adopts PABX.

The Functions of SCADA System

The SCADA system should implement functions such as real-time data collection, security
monitoring and control, screen display and operation, operation records, tabulation printing
and screen copying, local and remote operation control of the substation and it should also
interface with microcomputer protection to achieve integrated automation of the whole station.
The following are the details of the SCADA system.
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Data acquisition and security monitoring

Substation main wiring diagram and flow diagram

Real-time display of various switch states and dynamic data

System cycle and system clock

Main transformer and line load, temperature and current monitoring

Remote signal status monitoring, sound and light information for displacement
Display real-time and hourly data in a table

Display analog quantities such as voltage and load in the form of bar graphs and curves
Monitoring and alerting on voltage, current, power flow and the limits can be manually
modified

Alarm and push accident screen automatically

Provide a variety of numerical calculation functions and the relevant quantity can be
stored in full

Abnormal alarm of telecontrol equipment

Manually set the switch for maintenance

Control operations include switching of capacitor banks

Remote control of line switches may be prohibited/ opened by specially authorized
personnel

Provide accident signal return function

Moreover, the SCADA system can keep the following operating records.

Power station accident records: including switch state change records, accident
sequency records etc.

Power system anomaly records: including various limit measurements of telemetry,
time records of telemetry that is occurring or has been restored under various abnormal
conditions etc.

Power system normal records (retain historical records for one month and can be
summoned for printing): including various daily reports, monthly report records and
hourly record tables.

Automation system requirement operation status records: including monitoring
equipment and channel abnormal records, monitoring device input and exit records etc.
Remote operation record: record the name, time and operation content of the remote
operator.

The following table shows the main technical indicators of the SCADA system.

Table 2. 8 Main Technical Indicators of SCADA System

Comprehensive error of analog measurement | £0.5%
Grid frequency measurement error 0.02 Hz
Analog updated in the database 3s
Switching updated in the database 1s
Event recording resolution 2ms
Incident correct recording rate 100%
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MTBF of the monitoring system 30,000 Hours
Remote communication telemetry | 5 seconds

transmission time
Remote communication remote signal | 3 seconds
transmission time
Remote signal transportation local response | 1 second

time

Picture response time 2 seconds

Screen update time 2 to 255 seconds adjustable (less than 5
seconds)

System availability 99.8%

Interface with microcomputer protection device: the microcomputer monitoring system in the
station can receive the relevant signals of the microcomputer protection device through 1/0 unit
and CAN network, check the protection setting value and put on/ off the protection device.

Interface with other intelligent devices: the microcomputer monitoring system in the station
should provide enough RS232/ RS485/ RS422 ports to interface with other intelligent devices.
The entire station uses an integrated platform and runs on the monitoring host, which consists
of a basic platform, public services and a unified access interface. It can access third-party
extension application modules through standardized interfaces to jointly complete power grid
monitoring and equipment monitoring. Various operation management and maintenance
services have the characteristics of open platform, extensibility, easy maintenance and
configuration on demand.

Anti-misoperation blocking: the anti-misoperation blocking function of the whole station is
realized by the microcomputer five-proof system and the blocking circuit of this interval is
connected in series in the operation circuit of the controlled equipment. The operation lock of
this station is completed by the microcomputer-based anti-misoperation locking system. The
station control layer realizes the comprehensive operation locking function for the whole
station equipment, the bay layer realizes the operation locking function of each electrical unit
equipment. The 33 kV circuit breakers, disconnecting switches, earthing switches and 33 kV
switchgears are realized by their own electrical locking circuits and the rest of the sporadic
equipment is implemented by computer keys and locks.

RTU Equipment Configuration Scheme

The substation automation system adopts an integrated monitoring system. The configuration
of telecontrol equipment should be considered in conjunction with the integrated monitoring
system of the substation and configured in active and standby redundancy. The RTU equipment
is provided by the monitoring system.

Energy Metering System

The proposed project adopts the electric energy meter supporting IEC61850 interface to
measure each outgoing line and configures one set of electrical energy information collection
terminals to collect the entire station’s electrical energy information. Electric energy
information is transmitted via GPRS channel or dedicated line channel. The power information
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transmission method is mainly implemented by the power dispatch data network transmission
method. The transmission protocol adopts the IEC60870 protocol and the transmission rate of
the transmission channel is 2 Mbps. The configuration of the meter must meet the requirements
of the Myanmar local power grid. For the system substation connection of 33 kV outgoing line
of PV power station, it is a metering gateway for trade settlement to collect on-grid electricity;
two main and auxiliary 0.2 s high-stable multi-function electronic energy meters are set. For
the 33 kV current collecting line and the grounding transformer switch, as the energy
assessment point, set up a multifunctional electronic energy meter with active power 0.5 and
reactive power 2.0.

Relay Protection

33 kV overhead transmission line optical difference protection: a 33 kV overhead transmission
line is newly built to connect to the Thapyaywa Substation. The length of the line is about 3
km. On both sides a set of optical fiber current differential protection is configured and the
protection channel uses a dedicated fiber core. Line protection also has three-stage phase-to-
phase, grounding distance, direction zero-sequence current protection, three-phase one-time
reclosing check same period and other functions and has a tripping operation circuit. The line
optical difference protection shall meet the requirements of EPGE.

Digital disturbance recorder: the proposed project is equipped with a set of digital disturbance
recorder to achieve the fault recording function of 33 kV electrical equipment. The device has
the functions of recording for analog quantity and switching quantity, remote transmission
function and satellite timing interface.

33 kV grounding transformer protection: the 33 kV grounding transformer protection adopts
an integrated protection, measurement and control device, equipped with current quick-break
protection, over-current protection, zero-sequence over-current protection and ontology
protection. The protection action trips the circuit breakers on all sides and the device has an
operating circuit. The following figure shows the general diagram of protection of the proposed
project.
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Figure 2. 18 General Diagram of Protection

AC/DC Integrated Power System

The AC/DC integrated power supply system is composed of station AC power supply, DC
power supply, inverter power supply and battery pack. The system adopts integrated design,
integrated configuration and integrated monitoring, its operating conditions and information
data can be displayed through the integrated monitoring unit and connected to the substation
automation system through the IEC61850 standard model data. The system’s operating
conditions and information are uploaded to the general monitoring device of the AC/DC
integrated power system. The device is connected to the SCADA system according to the
communication standard to achieve remote control, maintenance and management of the
integrated power supply system. A set of high frequency switch charging device, which rated
current of 4x20A is adopted in the proposed project. The communication DC power is obtained
by DC/ DC transformation from the DC bus feeder line. Moreover, one group of 200 Ah
batteries is composed of 104 batteries and each battery’s rated voltage is 2 V. A set of 5 KVA
inverter power supply system is configured with modular configuration to supply power for
monitor system, five-anti-latch up system, fire alarm system and image monitoring system etc.

Video Surveillance and Security System

The equipment of image surveillance and security guard system equipment includes video
servers, multi-screen splitters, video recording equipment’s cameras, access control system,
encoders and electronic fences around the substation fence. Set up electronic fences on the
fence and set up ad defense zone around 100 meters on each side of the fence. A host box can
be set up every two to three zones and the host box is equipped with pulse host, transformer,
terminal block and other equipment. The box is arranged on the appropriate position of the
enclosure. The electronic fence adopts a six-wire system and when a short circuit or an open
circuit occurs, the pulse host can send an alarm and send the alarm signal to the auxiliary system
integrated monitoring platform. The platform can automatically open the camera in the station
to start recording. At the prominent place of the electronic fence, a warning sign is usually
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installed every 10 meters and the warning sign is installed on the top edge of the fence. The
following are the technical requirements of video surveillance and security system.

Monitoring range: all weather image monitoring of the main station’s main electrical
equipment, buildings and surrounding environment to meet the requirements of safety and
inspection of production and operation.

Equipment monitoring: utilize cameras installed in the surveillance target area such as high-
voltage power distribution rooms are used to monitor the main equipment in the substation in
all directions. The camera supports multiple resolution, adjustable from 720*576, 352*288,
176*144.

Surrounding environmental monitoring: through the electronic fence of the target area, all-
round surveillance of the substation walls and gates is carried out without leaving dead corners
and blind spots. If it crosses the fence, the alarm will be dealt with, if there are people and cars
entering or leaving the gate, a bell will be sent to notify the operator.

Secondary equipment room: monitor secondary equipment indoor and the surrounding
environment and install indoor cameras in each room. It will have linkage function with fire
alarm system.

Transmission method: the video surveillance and security system is connected to the dedicated
network port of the integrated distribution frame of the communication equipment by ethernet
and uploaded to the dispatcher through the communication channel.

Dispatching Automation System
The proposed project sets up a dispatch automation system, including the following functions.
e Achieve the collection and transmission of telecontrol information of the project, so
that the dispatching and operating personnel can complete the monitoring of the
operation status of the PV power station and grasp the operation conditions in time.
e Achieve the electric energy collection and transmission of the project
e The dispatching data transmission mode meets the requirements of EPGE.

The dispatching automation equipment configured in the proposed project is described as
follows.

e Configure a remote-control system

e Configure a set of electrical energy metering plant and station system

e Configure a set of power dispatch data network access equipment

Station communication: the automatic telephone is installed in the office, rest room and
meeting room etc., which is used for internal telephone communication in the switchyard. For
the voice communication method between the PV array and the control room, the wireless
intercom and public network mobile phone communication methods are used.
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System Communication

According to the current status of the surrounding communication system, comprehensive
consideration of factors such as operational safety, stability, reliability and network flexibility,
the project’s system communication scheme will mainly use optical fiber communication as
the main communication method, supplemented by public network communication. The
proposed project’s system communication scheme shall meet the requirements of EPGE.

Optical cable construction: construct one OPGW optical cable between the PV solar power
project and the Thapyaywa Substation, which length is about 3 km. The inbound optical cable
adopts ordinary non-metallic optical cable. The optical fiber core adopts G.652.

Device configuration: PV solar power station is configured one SDH optical transmission
equipment, one set of integrated distribution frame (ODF36/ DDF64/ MDF 100) and one set
of PCM equipment. The Thapyaywa Substation is configured two optical port boards and one
optical fiber distribution module (ODF24). Dispatching side is configured one set of PCM
access board.

Telephone system with PABX: dispatching sends dispatching calls to PV solar power station
through the communication equipment. The power station applies to the local public
communication equipment. The power station apples to the local public network for 1 local
telephone access station to meet the communication between the power station and relevant
departments such as for government, security and fire protection.

Communication power supply: the DC power supply system of the PV solar power station
provides communication power through the DC/ DC conversion device.

The following figure shows the details PV area power monitoring system network of the
proposed project.
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Figure 2. 20 Electricity Generation Processes

2.5 Construction Schedule and Current Conditions of the Project

The estimated construction period of the proposed project is 6 months, of which 1 week is used
for construction preparation period such as preparation for electricity supply, water supply and
materials arrival. The construction processes include milestones stage, design stage, fabrication
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and shipping stage, civil work stage, installation stage and commercial operation stage. The
following figure shows the details construction schedule of the proposed project.
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Note: It only remains to handover the 33 kV Transmission Line to the concerned Department.

Figure 2. 21 Details Construction Schedule of the Project
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The following figures show the current site condition of the proposed project.

Figure 2. 22 Current Site Condition

2.6 Utilities

2.6.1 Construction Materials and Machines Requirement

With regards to construction materials, cement, gravel, steel, wood and chain link will be
exported as well as purchased from local providers for the proposed project. Estimated
construction materials requirement are 1,210 tons (cement), 5,330 tons (gravel), 345 tons
(steel) and 20,900 cubic feet (chain link) for construction phase.

Different types of construction machines and vehicles will be used for construction processes
of the project. These include bulldozers, excavators, wheel loaders, motor graders, single drum
vibrating rollers, crawler drills, mobile cranes, transporters, water bowers and dump trucks.
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The following table describes detail construction machines and vehicles used for proposed
project.

Table 2. 9 List of Construction Machines and Vehicles

Z
=

Type of Machines and Number of Machines and
Vehicles Vehicles

Bulldozer

Excavator

Wheel loader

Motor grader

Single drum vibrating roller
Crawler drill

Mobile crane (25T)
Transporter

9. Water bowser

10. | Dump truck
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The following figure shows construction machines and vehicles used for proposed project.
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Single Drum Vibrating Roller Crawler Drill

Water Bowser Dump Truck

Figure 2. 23 Construction Machines and Vehicles

Three vehicles will be used in operation phase of the project for administration, operation and
utility purposes.

2.6.2 Water Requirement

Estimated water requirement for construction processes are 300,000 gallons per month and
domestic water requirement is 20,000 gallons per month. Groundwater will be pumped out
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from four tube-wells in the project site and stored with water tanks such as ground tanks and
overhead tanks for construction phase of the project.

Estimated water requirement for operation processes, especially for PV modules cleaning are
120,000 gallons per month and domestic water requirement is 20,000 gallons per month.
Estimated purified drinking water for workers in operation phase is 300 gallons per month.
Groundwater will be pumped out from four tube-wells in the project site and stored with water
tanks such as ground tanks and overhead tanks for PV modules cleaning and domestic water.
Water requirement for solar power plants depend on the technology and climate conditions of
the project. Generally, a solar power plant requires water 19.8 gallons for cleaning PV modules
in order to generate one MWh of electricity. Water requirement for solar power plant is 22
times lower than thermal power plant. Therefore, water consumption for the proposed project
from tube-wells are adequate. Purified drinking water will be purchased from local providers
and install drinking water purification system.

2.6.3 Electricity and Fuel Requirement

Electricity for construction phase will be obtained from national grid line and estimated
electricity requirement is 25 MWh per month. One generator, capacity of 65 kVA, will also
install for emergency cases.

Electricity for operation phase will be obtained from national grid line and estimated electricity
requirement is 10 MWh per month. One generator, capacity of 65 kVA, will also install for
emergency cases.

Diesel will be mainly used for construction processes and estimated requirement is 25,000
gallons per month. Diesel will be purchased from nearby fuel station and stored with portable
fuel tanks in the project site.

Diesel will be also mainly used for operation processes and estimated requirement is 100
gallons per month. Diesel will be purchased from nearby fuel station and stored with portable
fuel tanks in the project site.

2.6.4 Human Resources Requirement

Totally, 220 workers are required for construction phase of the project, including 200 local
workers and 20 foreign workers. Working hours is 8 hours per day and working days is 30 days
per month. Working hours is from 9:00 am to 5:00 pm and there is only one working shift in
construction phase. There is a construction worker camp for migrant workers in the project site
as well as some local workers will also be employed.

Totally, 34 workers are required for operation phase of the project and working hours is 24
hours per day. Total working day is 30 days per month and there are three working shifts in a
day. The project proponent will provide accommodation for the workers in project site.
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2.7 Waste Generation

2.7.1 Solid Wastes Generation

During the construction phase, rejected components and packaging materials of electrical
equipment and building materials, surplus materials, papers, containers, broken bricks, solvent
containers are main sources of solid wastes generation from the proposed project. These solid
wastes can be injurious to the environment through blockage of drainage systems because these
wastes may contain hazardous substances such as residue of cement, adhesive and cleaning
solvents bottles. Construction soil wastes will be also excavated mainly from site preparation,
access road construction and leveling activities as well as vegetation debris will be generated
at the time of land clearance for PV modules, switchyard, multiple-use building and right of
way for overhead transmission line. Domestic solid wastes such as garbage and organic waste
from construction workers camp are other sources of solid waste generation.

During the operation phase, there is no operation solid waste which are disposed of from the
proposed project’s operation processes. However, domestic solid waste such as garbage,
rejected office materials and organic waste from multiple-use building are common solid
wastes generation.

2.7.2 Liquid Waste Generation

During the construction phase, cleaning construction machines and construction vehicles
within the project site will generate liquid waste. Domestic liquid waste such as black water
from toilets used by construction workers and grey water from basins and bathrooms in
construction workers camp will be also discharged from the proposed project.

During the operation phase, main source of operation liquid waste is cleaning activities for PV
modules to promote their efficiency for electricity generation. Domestic liquid waste such as
black water from toilets and grey water from basins and bathrooms within the project site will
be discharged.

2.7.3 Hazardous Waste Generation

During the construction phase, damaged PV modules due to improper installation are common
hazardous waste generation of the proposed project because PV modules contain toxic
chemicals. Used oil disposed of from repair and maintenance of construction machines and
construction vehicles, oil spills and leakage from refueling, fuel storage area and machineries
maintenance area within the project site are also common hazardous waste.

During the operation phase, damaged PV modules due to improper handling during cleaning
activities and maintenance activities are common hazardous wastes generation. Uninstalled
lifespan-expired PV modules due to exchanging new PV modules at the time of extending
operation period of the project are also common hazardous wastes. Other hazardous wastes
are used oil from transformers, oil spills and leakage from maintenance activities, vehicles,
refueling and fuel storage area.
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3. Identification of Project proponent

The proposed 30 MW ground mounted solar power plant project is proposed by Clean Power
Energy Co., Ltd., which is formed by the consortium of Gold Energy Co., Ltd. (with a share
percentage of 95) and Universal Energy Co., Ltd. (with a share percentage of 5) at Thapyaywa
Village Tract, Thazi Township, Meiktila District, Mandalay Region. The construction
processes of the proposed project will take about 6 months and then operation processes to
generate electricity from solar energy and distribute to the Thapyaywa Substation will take 20
years (lifespan of the project). After operation period, the project proponent will extend
operation period of the project many times because the proposed project is a Build, Own and
Operate (BOO) basis project. With regards to the consortium, Gold Energy Co., Ltd. is
responsible for land providing, civil works, collection line, grounding and debugging, whereas,
Universal Energy Co., Ltd. is responsible for project design for the proposed project.

3.1 Information of the Project Proponent

Clean Power Energy Co., Ltd. is formed by the consortium of Gold Energy Co., Ltd. (with a
share percentage of 95) and Universal Energy Co., Ltd. (with a share percentage of 5) in order
to implement the proposed project. The following table describes the management responsible
persons and the following figure shows the organization chart of Clean Power Energy Co., Ltd.

Table 3. 1 Mangement Responsible Persons of Clean Power Energy Co., Ltd.

No. | Name of Directors Nation Registration Company Address
Card Number and
Nationality
1. | U Khin Mg Win 12/ MaYaKa (Naing) | Corner of Pyay Road and Heldan
006150 Road, No. (503), Hledan Center,
Myanmar Kamayut Township, Yangon
Region.
2. | Daw Khin San Oo 12/ OuKaMa (Naing) | Corner of Pyay Road and Heldan
101222 Road, No. (503), Hledan Center,
Myanmar Kamayut Township, Yangon
Region.
3. | U Thaung Kyaing 12/ DaGaNa (Naing) | Corner of Pyay Road and Heldan
011810 Road, No. (503), Hledan Center,
Myanmar Kamayut Township, Yangon
Region.
4. | UWin Maung 13/ MahSaTa (Naing) | Corner of Pyay Road and Heldan
001581 Road, No. (503), Hledan Center,
Myanmar Kamayut Township, Yangon
Region.
5. | Mr. Yang Jin EE 7753655 (Passport | Corner of Pyay Road and Heldan
No.) Road, No. (503), Hledan Center,
Chinese Kamayut Township, Yangon
Region.
6. | UZaw Win 13/ LaYaNa (Naing) | Corner of Pyay Road and Heldan
029236 Road, No. (503), Hledan Center,
Myanmar Kamayut Township, Yangon
Region.
51

Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

Project Director

Project Manager Project Engineer

Planning & : Engineering Machinery
F
Work inance Safety s Tonri
Admin & HR M&E ga et
Plant

|
i

Figure 3. 1 Organization Chart of Clean Power Energy Co., Ltd.

3.1.1 Gold Energy Co., Ltd.

Gold Energy Co., Ltd. is a local company and it is one of the subsidiaries of the Asia World
Group of Companies, which is mainly responsible for electric power generation and
distribution. It is the first private company to invest in Hydropower energy production in the
Republic of the Union of Myanmar. Its initial investment is the construction of Thaukyegat (2)
Hydropower Plant (“TYG-2”) in Taungoo with the total installed capacity of 120 MW and
commencing from the year of 2013, the company has been successfully selling the electric
power to the government. Moreover, Gold Energy Co., Ltd. successfully connected the
transmission lines from the TYG-2 power plant to the Yinnotepin substation in Taungoo
absolutely, by its own arrangement. The project went very well and it is one of proven track
records in power transmission, implemented by Gold Energy Co., Ltd. The objective of Gold
Energy Co., Ltd. is to invest mainly in the production of energy through solar energy and
hydropower (renewable energy), which is the most needed element for the development of the
country. The strong point is that it has been successfully implementing the production and
selling of hydropower. Besides that, they are planning to construct the solar power plant near
the TYG-2 and produce the electricity for the plant’s consumption and the plan is undergoing
and as aresult, Gold Energy Co., Ltd.’s well experienced resident project manager, engineering
managers, site managers, and the labors are ready to involve in implementation of the proposed
project. The following table describes the management responsible persons and the following
figure shows the organization chart of Gold Energy Co., Ltd.

Table 3. 2 Mangement Responsible Persons of Gold Energy Co., Ltd.

No. | Name of Directors Nation Registration Company Address
Card Number and
Nationality
1. | UHtun Myint Naing | 12/ MaYaKa (Naing) | No. (74), Lan Thit Road, Insein
101635 Township, Yangon Region.
Myanmar
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No. | Name of Directors Nation Registration Company Address
Card Number and
Nationality

2. | U Sai Myint Thein 13/ ThaPaNa (Naing) | No. (74), Lan Thit Road, Insein
033810 Township, Yangon Region.
Myanmar

3. | UWin Maung 13/ MaHsaTa (Naing) | No. (74), Lan Thit Road, Insein
001581 Township, Yangon Region.
Myanmar

4. | UZaw Win 13/ LaYaNa (Naing) | No. (74), Lan Thit Road, Insein
029236 Township, Yangon Region.
Myanmar

Grand Total = 260 Pax
Department

Figure 3. 2 Organization Chart of Gold Energy Co., Ltd.

3.1.2 Universal Energy Co., Ltd.

Universal Energy Co., Ltd is a Chinese Company, which is established in China since 2015
and is an international company focusing on the renewable energy industry and specializes in
investing, constructing, and operating wind power and solar power projects across the world.
So far, their generation capacity from wind and solar has exceeded 700 MW during the past
three years and they have many experiences with solar power with regards to the production,
distribution, installation of transformers, solar modules and inverters. The projects
implemented by Universal Energy Co., Ltd. are located at different places around the world
featuring various cultures, races and religions, it has established a corporate culture that
emphasizes diversification and inclusiveness. The shareholders of Universal Energy Co., Ltd.
include Shanghai Investment and Development Huantai LLC, Yueqing Huanneng Yuanji
Equity Investment Partnership, Yueqing Huanneng Mingfeng Equity Investment Partnership
and Yueqing Huanneng Dingheng Equity Investment Partnership. The following table
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describes the shareholders and the following figure shows the organization chart of Universal
Energy Co., Ltd.

Table 3. 3 Shareholders of Universal Energy Co., Ltd.

No. Shareholder Name Chinese Business Share Ratio
License Number
1. Shanghai Investment  and | 91310117552902440M | 51%
Development Huantai LLC
2. Yueging Huanneng  Yuanji | 91330382MA299KCN7J | 40%
Equity Investment Partnership
(limited partnership)

3. Yueqging Huanneng Mingfeng | 91330382MA299KF83Q | 4.5%
Equity Investment Partnership
(limited partnership)

4, Yueqging Huanneng Dingheng | 91330382MA299KKP42 | 4.5%
Equity Investment Partnership
(limited partnership)
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Figure 3. 3 Organization Chart of Universal Energy Co., Ltd.

3.2 Organizational Structure of 30 MW Ground Mounted Solar Power Plant

The organizational structure of the proposed project can be generally categorized into two
departments; Engineering Department and Admin Department. Operation activities and M&E
activities for solar power generation and transmission line are implemented and operated by
Engineering Department and other supporting activities of HR, finance and account, security
and cleaning and office staff are managed by Admin Department. Consultant and General
Manager are also assigned to control quality of the project and board of directors manage as
management responsible persons of the proposed project. The following figure shows the
organization chart of the proposed 30 MW ground mounted solar power plant project.
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Figure 3. 4 Organization Structure of the Proposed Project

3.4 Investment Plan

The total investment amount for the proposed project is 22 Million USD and it includes
investment for cash, investment for machineries and materials, investment for furniture and
equipment, investment for infrastructure and land lease cost. The following table describes
detail investment plan for the proposed project.

Table 3. 4 Investment Plan of the Project

No. Category Investment Amount (Million USD)
1. Investment for cash 1.85
2. Investment for machineries and materials 17.90
3. Investment for furniture and equipment 0.02
4, Investment for infrastructure 1.93
5. Land lease cost 0.30

Total 22.00
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4. ldentification of the EMP Experts
The Environmental Management Plan (EMP) for the proposed 30 MW Ground Mounted Solar
Power Plant Project Connected to Thapyaywa Substation is prepared by E Guard
Environmental Services Co., Ltd. The environmental study was carried out by the study team
and the following is a summary of team member’s responsibilities.

U Soe Min (Director)

U Soe Min had worked as a civil, water resources and environmental engineer in public and
private organizations. He had involved in water resources development projects from
investigation and feasibility studies to planning, design and construction, and environmental
impact assessments. He has experiences of local and international practices on construction
management, contractual documentations, environmental equipment sales and environmental
consulting services. Taking the role of a local environmental consultant, he is leading the local
team and collaborating with international consultant firms in implementing EIA projects in
Myanmar. He had provided and shared local knowledge to international consultants and
supporting capacity building projects to strengthen environmental safeguard systems in
Myanmar.

U Aung Myint Myat (Associate Consultant)

U Aung Myint Myat is an Associate Consultant, who holds Transitional Consultant Certificate
No. 0099, described expertise is Forestry. He has Bachelor Degree in Forestry from the
University of Forestry in 2014. He also obtained his Post Graduate Diploma in Geographic
Information Systems from the Dagon University in February, 2019 and Post Graduate Diploma
in Environmental Impact Assessment and Environmental Management System from the
Yangon Technological University in July, 2019. He has seven years-experiences on
environmental impact assessments and social impact assessments for development projects in
Myanmar. Moreover, he led many environmental site surveys and also socio-economic
surveys. Another experience is to cooperate with clients, government authorities and local
people to conduct stakeholder engagement and public consultation meeting.

U Aung Si Thu Thein (Assistant Consultant)

U Aung Si Thu Thein is an Assistant Consultant, who received his Bachelor Degree in Forestry
from the University of Forestry in September, 2015. He also received Post Graduate Diploma
in Geographic Information Systems from the Dagon University in February, 2018. Moreover,
he has recently pursued his Master of Science Degree in Natural Resources Management from
the Asian Institute of Technology, Thailand in May, 2020. He has almost three years-
experience in preparation of Environmental Management Plan and Initial Environmental
Examination Reports for various development projects as a Lead Consultant and in
participation many Environmental Impact Assessment and Resettlement Action Plan projects
for development projects in Myanmar. On the other hand, he has two years-experience in
research conducting with regards to impacts assessment of natural resources management
systems on livelihood of local people. Moreover, he has many experiences in communication
with clients, government authorities and local people, stakeholder engagements and public
consultation meetings conduction and socio-economic survey.
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Daw Htet Shwe Sin Aung (Environmental Specialist)

Daw Htet Shwe Sin Aung is an Environmental Specialist at E Guard Environmental Services
Co., Ltd. She graduated since 2017 with the Master of Science specialized in Zoology from
Yangon University. She has three years experiences in surveying the fauna, writing report and
good experience in lab works. Now she is responsible for surveying fauna data and report
writing, gathering information for the environmental reports, conducting socioeconomic
surveys, cooperating with clients including NGOs, Local and Governmental agencies for the
projects, assisting and cooperating in writing of environmental reports. Her responsibilities are
surveying fauna data analyzing and writing report.

Daw Hay Marn Hnin (Environmental Specialist)

Daw Hay Marn Hnin is an Environmental Specialist, who received her Bachelor of Science
and Master of Science Degree in Botany from the Pathein University at 2014 and 2017. She
has over three-year experiences in participation of biodiversity assessment, surveys and
reporting (especially flora) of Environmental Impact Assessment, Environmental Management
Plan and Initial Environmental Examination and other monitoring projects. Moreover, she has
experiences in communication with clients, conduction stakeholder engagement and public
consultation meeting, socio-economic survey, Resettlement Action Plan (RAP) survey, site
visit, impact assessment and reporting for the relevant projects.

Daw Shwe Sin Chue Lae (Project Associate)

Daw Shwe Sin Chue Lae is a Project Associate who holds a Bachelor Degree in Engineering
specializing in Electronic Engineering from Government Technological University in
Myingyan. She has an experience in meeting with client for discussing environmental quality
(EQ) monitoring parameters and collecting project information about survey points. In
addition, she also has experience in environmental field like writing environmental quality

(EQ) report.
U Aung Zayar Wint (Project Assistant)

U Aung Zayar Wint is a Project Assistant in Environmental Quality Team at E Guard
Environmental Services Co., Ltd. He got Bachelor Degree of Forestry from University of
Forestry and Environmental Science (UFES) in 2017. He also got Post Graduate Diploma in
Environmental Impact Assessment and Environmental Management System from Yangon
Technological University (YTU) in 2019. He has experiences of monitoring environmental
quality, writing the environmental quality reports and project monitoring reports.

Daw May Thu Win (Project Assistant)

Daw May Thu Win is working as a Project Assistant in E Guard Environmental Services Co.,
Ltd. She obtained her Bachelor Degree in Law from East Yangon University (Tarwa) in 2018.
In this project, her responsibilities are legal aspect conformity analysis laws, rules, regulations,
policies, agreements, international conventions, protocols, derivatives, announcements and
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notifications used for environmental reports, cooperating in public consultations and
information gathering process.

U Wunna Zaw (Surveyor)

U Wanna Zaw is a Surveyor who specializes in instrumentation and field data collection of
environmental condition of the site and measuring of environmental baseline data. He has
experiences at onsite data collection of many projects, since 2018 to present. He attended and
finished ‘Occupational Safety and Health Supervisor Course’ sponsored by WIN OSHE Co.,
Ltd.

The full address of the company conducting this EMP report is as followed.

&)guard

ENVIRONMENTAL
SERVICES

E Guard Environmental Services Co., Ltd.

No. (145, A2-3), Thiri Mingalar Street, Ward No. (4),
Mayangone Township, 11062, Yangon.

Tel: +951 9667757,

Fax: (+95)1 9667757

E-mail: info@eqguardservices.com

URL: www.eguardservices.com
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5. Policy, Legal and Institutional Framework

We, Clean Power Energy Co., Ltd. had made commitment that this report is strongly
prepared by following the related existing Laws and Rules including EIA Procedure and
mitigation measures already stated in this Environmental Management Plan (EMP) report
for the proposed 30 MW Ground Mounted Solar Power Plant Project Connected to
Thapyaywa Substation. Moreover, we also committed to operate the proposed project by
following the plans and mitigation measures stated in this EMP report.

We, E Guard Environmental Services Co., Ltd. had also made commitment to follow and
compliance with the related existing Laws, Environmental Conservation Law, Rules,
Environmental Impact Assessment Procedure, National Environmental (Quality) Emission
Guidelines, Standards and Mitigation Measures stated in this Environmental Management
Plan (EMP) report for the proposed 30 MW Ground Mounted Solar Power Plant Project
Connected to Thapyaywa Substation operated by Clean Power Energy Co., Ltd.

The National Laws and Regulations for the Environmental Protection applicable to the
proposed project are described as followings.

1. The Environmental Conservation Law (2012)

2. The Environmental Conservation Rule (2014)

3. Environmental Impact Assessment Procedure (2015)

4. National Environmental Quality (Emission) Guidelines (2015)

5. Myanmar National Environmental Policy (2019)

6. National Land Use Policy (2016)

7. Myanmar Investment Law (2016)

8. Foreign Investment Rules (2013)

9. The Law Amending the Prevention and Control of Communicable Disease Law (2011)
10. Prevention of Hazards from Chemical and Related Substances Law (2013)
11. The Control of Smoking and Consumption of Tobacco Product Law (2006)
12. Myanmar Fire Brigade Law (2015)

13. Motor Vehicles Safety and Management Law (2020)

14. The Myanmar Insurance Law (1993)

15. The Public Health Law (1972)

16. Labor Organization Law (2011)

17. Settlement of Labor Dispute Law (2012)

18. The Development of Employment and Skill Law (2013)

19. The Minimum Wages Law (2013)

20. The Payment of Wages Law (2016)

21. Workmen’s Compensation Act (1923)

22. The Leaves and Holiday Act (1951)

23. Social Security Law (2012)

24. Occupational Safety and Health Law (2019)
25. The Rights of National Races Law (2015)

26. The Petrol and Petroleum Product Law (2017)
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Forest Law (2018)

Protection of Biodiversity and Protected Area Law (2018)
Import and Export Law (2012)

Freshwater Fisheries Law (1991)

The Underground Water Act (1930)

The Electricity Law (2014)

The Farm Land Law (2012)

Land Acquisition, Resettlement and Rehabilitation Law (2019)
Natural Disaster Management Law (2013)

1. The Environmental Conservation Law (2012)

Purpose: To construct a healthy and clean environment and to conserve natural and cultural
heritage for the benefit of present and future generations; to maintain the sustainable
development through effective management of natural resources and to enable to promote
international, regional and bilateral cooperation in the matters of environmental conservation.

The project proponent has to pay the compensation for damages if the project will cause
injuries to environment, under the sub-section (o) of section 7 of said law.

The project proponent has to purify, emit, dispose and keep the polluted materials in
line with the stipulated standards, under section 14 of said law

The project proponent has to install or use the apparatus, which can control or help to
reduce, manage, control or monitor the impacts on the environment, under section 15
of said law.

The project proponent has to allow relevant governmental organization or department
to inspect whether performing is conformity with the terms and condition included in
prior permission, issued by the ministry, or not, under section 24 of said law.

The project proponent has to comply with the terms and conditions included in prior
permission, under section25 of said law.

The project proponent has to abide by the stipulations included in the rules, regulation,
by-law, order, notification and procedure issued by said law, under section 29.

2. The Environmental Conservation Rule (2014)

The project proponent has to avoid emit, discharge, or dispose, direct to discharge or
dispose the materials which can pollute to environment, or hazardous waste or
hazardous material prescribed by notification in the place where directly or indirectly
injure to public, under sub- rule (a) of rule 69.

The project proponent has to avoid performing to damage to ecosystem and the
environment generated by said ecosystem, under sub-rule (b) of rule 69.

3. Environmental Impact Assessment Procedure (2015)

The project proponent has to be liable for all adverse impacts caused by doing or
omitting of project owner or contractor, sub-contractor, officer, employee,
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representative or consultant who is appointed or hired to perform on behalf of project
owner, under sub-paragraph (a) of paragraph 102.

The project proponent has to support, after consultation with effected persons by
project, relevant governmental organization, governmental department and other
related persons to resettlement and rehabilitation for livelihood until the effected
persons by the project receiving the stable socio-economy, which is not lower than the
status in pre-project, under sub-paragraph (b) of paragraph 102.

The project proponent has to implement fully all commitments of project and conditions
included in EMP. Moreover, the project proponent has to be liable for contractor and
sub-contractor who perform on behalf of him/her have to fully abide by the relevant
laws, rules, this procedure, EMP and all conditions, under paragraph 103.

The project proponent has to be liable and fully & effectively implement all
requirements included in ECC, relevant laws and rules, this procedure and standards
under rule 104.

The project proponent has to inform the completed information, after specifying the
adverse impacts caused by the project, from time to time, under paragraph 105.

The project proponent has to continuously monitor all adverse impacts in the pre-
construction phrase, construction phrase, operation phrase, suspension phrase, closure
phrase and post-closure phrase, moreover has to implement the EMP with abiding the
all conditions included in ECC, relevant laws & rules and this procedure, under
paragraph 106.

The project proponent has to submit, as soon as possible, the failures of his or her
responsibility, other implementation, ECC or EMP. If dangerous impact caused by this
failure or failure should be known by the Ministry the project proponent has to submit
within 24 hours and other than this situation has to submit within 7 days from knowing
it, under paragraph 107.

The project proponent has to submit the monitoring report semiannually prescribed
time by Ministry in line with the schedule of EMP, under paragraph 108.

The project proponent has to prepare the monitoring report in accord with the rule 109.
The project proponent has to show this monitoring report in public place such as library,
hall and website and office of project for the purpose to know this report by public
within 10 days from the date, which the report is submitted to the Ministry. Moreover
has to give the copy of this report, by email or other way which way agreed with the
asked person, to any asked person or organization, under paragraph 110.

The project proponent has to allow inspector to enter and inspect in working time and
if it is needed by Ministry has to allow inspector to enter and inspect in the office and
work place of project and other work place related to this project in any time, under
paragraph 113.

The project proponent has to allow inspector to immediately enter and inspect in any
time if it is emergency or failure to implement the requirements related to social or
environment or caused to it, under paragraph 115.

The project proponent has to allow inspector to inspect the contractor and sub-
contractor who implements on behalf of project, under paragraph 117.
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4. Nation Environmental Quality (Emission) Guidelines (2015)

The project proponent has to emit, discharge (or) dispose anything in line with the
standards stipulated in said guideline.

5. Myanmar National Environmental Policy (2019)

Mission: To achieve a clean environment, with healthy and functioning ecosystems, that
ensures inclusive development and wellbeing for all people in Myanmar.

Vision To establish national environmental policy principles for guiding environmental
protection and sustainable development and for mainstreaming environmental
considerations into all policies, laws, regulations, plans, strategies, programs and
projects in Myanmar.

6. National Land Use Policy (2016)

Obijectives:

To promote sustainable land use management and protection of cultural heritage areas,
environment, and natural resources in the interest of all people in the country;

To strengthen land tenure security for the livelihoods improvement and food security of all
people in both urban and rural areas of the country;

To recognize and protect customary land tenure rights and procedures of the ethnic
nationalities;

To develop transparent, fair, affordable and independent dispute resolution mechanisms in
accordance with the rule of law;

To promote people centered development in land resources and accountable land use
administration in order to support the equitable economic development of the country;

To develop a National Land Law in order to implement the above objectives of the National
Land Use Policy.

7. Myanmar Investment Law (2016)

Purpose: To ensure the appointing of employees, fulfilling the rights of employees, avoiding
any injury to environment, social and cultural heritage, insure the prescribed insurance in line
with the above law. This law focuses as follows,

The project proponent has to register the land lease contract at the specific registration
office, under sub-section (d) of section 51 of said law. (if the land lease contract is
needed)

The project proponent has to appoint the nationalities in the various levels of
administrative, technical and expert work by the arrangement to develop their expertise,
in line with the sub-section (b) of section51of said law.

The project proponent has to appoint the nationalities only in normal work without
expertise, in line with the sub-section (c) of section51of said law.
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e The project proponent has to appoint either foreigner or nationality with the
appointment agreement in accord with the law, in line with the sub-section (d) of
section51of said law.

e The project proponent has to comply with the international best practices, existing laws,
rules and procedures to not damage, pollute, and injure to environment, cultural heritage
and social, in line with the sub-section (g) of section650f said law.

e The project proponent has to close the project after paying the compensation to the
employees in accord with the existing laws if violates the appointment agreement or
terminate, transfer or suspend the investment or reduce the number of employees, in
line with the sub-section (i) of section650f said law.

e The project proponent has to pay the wages or salary to the employees in accord with
the laws, rules, order and procedures in the suspension period, in line with the sub-
section (j) of section650f said law.

e The project proponent has to pay the compensation or injured fees to the respected
employees or their inheritors if injury in or loss of part of body or death caused by work,
in line with the sub-section (k) of section 650f said law.

e The project proponent has to stipulate the foreign employees to respect the culture and
custom and abide by the existing laws, rules, orders, directives, in line with the sub-
section (I) of section650f said law.

e The project proponent has to abide by labor laws, in line with the sub-section (m) of
section650f said law.

e The project proponent has to pay the compensation to the injured person for damages
if damages of environment or socio-economy are occurred by misuse of project, in line
with the sub-section (0) of section 650f said law.

e The project proponent has to allow to inspect in anywhere of project if Myanmar
Investment Commission inform to inspect the project, in line with the sub-section (p)
of section 65 of said law.

e The project proponent has to obtain the permission of MIC before EIA process and
report this process to MIC, in line with the sub-section (qg) of section 65 of said law.

e The project proponent has to ensure the prescribed insurance by rules, under section 73
of said law.

8. Foreign Investment Rules (2013)

The promoter or investor shall:

(a) comply with Environmental Protection Law in dealing with environmental protection
matters related to the business;

(b) shall carry out socially responsible investment in the interest of the Union and its people;
(c) shall co-operate with authorities for occasional or mandatory inspection;

(d) shall exercise due diligence to be in conformity and harmony with norms and standards
prescribed by relevant Union Ministry in conducting construction of factories,
workshops, buildings, and other activities;
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(e) shall enforce Safety and Health under rule 54 of said rule.
9. The Law Amending the Prevention and Control of Communicable Diseases Law (2011)

Purpose: To ensure the healthy work environment and prevention the communicable diseases
by the cooperation with the relevant health department.

e The project proponent has to build the housing in line with the health standards,
distribute the healthful drinking water & using water and arrange to systematically
discharge the garbage and sewage, under clause (9) of sub-section (a) of section 3 of
said law.

e The project proponent has to abide by any instruction or stipulation by Department of
health and Ministry of Health, under section 4 of said law.

e The project proponent has to inform promptly to the nearest health department or
hospital if the following are occurred; (under section 9)

(a) Mass death of animals included in birds or chicken;

(b) Mass death of mouse;

(c) Suspense of occurring of communicable disease or occurring of communicable
disease;

(d) Occurring of communicable disease, this must be informed.

e The project proponent has to allow any inspection, anytime, anywhere if it is need to
inspect by health officer, under section 11 of said law.

10. Prevention of Hazards from Chemical and Related Substances Law (2013)

Purpose: To ensure to use the hazardous chemical and related substances safely and safety for
the employees. Moreover, safety in carrying the hazardous chemical and related substances
and storage place of it. If it is needed to train how to use the safety dresses, which provided to
the employees with free of charges. Insure to compensate for injury to person or damage to
environment. The project has to be inspected for safety use of hazardous chemical and related
substances before starting the project.

e The project owner will be inspected for the safety and resistance of the machinery and
equipment by the respective Supervisory Board and Board of Inspection before starting
the business under sub-section (a) of section 15 of said law.

e The project owner will assign the employees, who will serve with the hazardous
chemical and substances, to attend the trainings on prevention of hazardous chemical
and substances in local or abroad under sub-section (b) of section 15 of said law.

e The project owner will abide by the conditions included in the license under sub-section
(a) of section 16 of said law.

e The project owner will abide by and assign to the employees who serve in this work to
abide by the instructions for safety in using the hazardous chemical and related
substances under sub-section (b) of section 16 of said law.

e The project owner will arrange the enough safety equipment in the work place and
provide the safety dresses to the employees who serve in this work with free of charge
under sub-section (c) of section 16 of said law.
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e The project owner will train, in work place my arrangement, the know how to use the
occupational safety equipment, personal protection equipment and safety dresses
systemically in the work place under sub-section (d) of section 16 of said law.

e The project owner will allow the receptive Supervisory Board and Board of Inspection
to inspect whether the hazard may be injured to health of human, animal, or damaged
to environment under sub-section (e) of section 16 of said law.

e The project owner will assign the healthy employees who have obtained the
recommendation that is fit for this work after taken medical check- up and keep
systematically the medical records of employees under sub-section (f) of section 16 of
said law.

e The project owner will inform the copy of storage permission for hazardous chemical
and related substances to the relevant township administrative office under sub-section
(g) of section 16 of said law.

e The project owner will obtain the approval with instructions of relevant fire force before
starting the work if the project will use the fire hazard substances or explosive
substances under sub-section (h) of section 16 of said law.

e The project owner will transport only the limited amount of the chemical and related
substance in accord with the prescribed stipulations in local transportation under sub-
section (i) of section 16 of said law.

e The project owner will insure, in accord with the stipulations, to pay the compensation
if the project cause injury to person or animals or damage to environment under section
17 of said law.

e The project owner will abide by the conditions included in the registration certificate.
Moreover, will abide by the orders and directives issued by the Central Supervisory
Board from time to time under section 22 of said law.

e The project owner will classify the level of hazard to protect it in advance according to
the properties of chemical and related substances under sub-section (a) of section 27 of
said law.

e The project owner will provide the safety equipment, personal protection equipment to
protect and reduce the accident and assign to attend the training to use the equipment
systematically under sub-section (c) of section 27 of said law.

e The project proponent has to abide any regulation contained in license and any
regulation contained in license and any regulation contained in certificate under section
30 of said law.

11. The Control of Smoking and Consumption of Tobacco Product Law (2006)
Purpose: To ensure the creation of smoking area and non-smoking area in the power plant area
for health and control of smoking.

e The project proponent has to keep the caption and mark referring that is non- smoking
area in the project area under sub-section (a) of section 9 of said law.

65
Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

e The project proponent has to arrange the specific place for smoking in the project area,
keep the caption and mark in accordance with the stipulations under sub-section (b) of
section 9 of said law.

e The project proponent has to supervise and carry out the measures so that no one shall
smoke at the non-smoking area under sub-section (c) of section 9 of said law.

e The project proponent has to allow the inspection of supervisory body in the power
plant area, under sub-section (d) of section 9 of said law.

12. Myanmar Fire Brigade Law (2015)

Purpose: To ensure to prevent the fire, to provide the precautionary material and apparatuses,
if the fire caused in the project area to be defeated because the project is business in which
electricity and any inflammable materials such as petroleum are used. Therefore, the project
owner has to institute the specific fire service in line with the above law. This law focuses the
following

e The project proponent has to institute the specific fire services if it is needed, under
sub-section (a) of section 25.

e The project owner has to provide materials and apparatuses for fire precaution and
prevention, Sub-section (b) of section 25.

13. Motor Vehicles Safety and Management Law (2020)

Purpose: When the construction period and if it is needed in operation and production period
for the all vehicles.

e The project proponent has to comply with the restrictions and restrictions on the use of
domestic vehicles by the Ministry of Transport and Communications with the approval
of the Union Government under sub-section (a) of section 9 of said law.

e The project proponent has to comply with safety, environmental regulation, standards
and regulations regarding the initial registration of vehicles issued by the Ministry
under sub-section (c) of section 12 of said law.

e The project proponent has to drive at the speed limit set by the Road Transport
Directorate to ensure the safe movement of vehicles on public roads under sub-section
under sub-section (r) of section 14 of said law.

e The project proponent has to maintain the vehicles in accordance with the standards set
by the Department so that it can be driven safely under sub-section (a) of section 18 of
said law.

e The project proponent has not to carry or transport hazardous materials in public places
in accordance with the regulations under sub-section (g) of section 81 of said law.

14. The Myanmar Insurance Law (1993)

Purpose: The project can cause the damages to the environment and injuries to public so to
ensure the needed insurances are insured at Myanma Insurance. This law focuses the following
matters;
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e If the project proponent uses the owned vehicles, the project owner has to ensure the
insurance for injured person under section 15 of said law.

e The project proponent has to ensure the insurance to compensate for general damages
because the project may cause the damages to the environment and injury to public
under section 16 of said law.

15. The Public Health Law (1972)

Purpose: To ensure the public health include not only employees but also resident people and
cooperation with the authorized person or organization of health department.

e The project owner will cooperate with the authorized person or organization in line with
the section 3 and 5 of said law.

e Section 3 - The project proponent has to abide by any instruction or stipulation for
public health.

e Section 5 - The project proponent has to allow any inspection, anytime, anywhere if it
IS needed.

16. Labor Organization Law (2011)

Purpose: To ensure protection the rights of the employees, having the good relationships
between the employees and employer and enabling to form and carry out the labor
organizations systematically and independently.

e The project owner promises to allow the labor organization, to negotiate and to settle
with the employer if the workers are unable to obtain and enjoy the rights of the workers
contained in the labor laws and to summit demands to the employer and claim in accord
with the relevant law if the agreement cannot be reached under section 17 of said law.

e The project proponent promises to demand the re-appointment of worker who is
dismissed by the employer, without the conformity with the labor laws under section
18 of said law.

e The project proponent promises to send the representatives to the Conciliation Body in
settling a dispute between the employer and the worker under section 19 of said law.

e The project proponent promises the labor organization to participate and discuss in
discussing with the government, the employer and the complaining employees in
respect of employee’s rights or interest contained in the labor laws under section 20 of
said law.

e The project proponent promises the labor organization to participate in solving the
collective bargains of the employees in accord with the labor laws under section 21 of
said law.

e The project proponent promises the labor organization to carry out the holding the
meetings, going on strike and other collective activities in line with the procedure,
regulation, by-law and directive of relevant Chief Labor Organization under section 22
of said law.
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17. Settlement of Labor Dispute Law (2012)

Purpose: To ensure negotiation and discussion between employees and project proponent,
abiding the decision of Tribunal. This law focuses as follows;

The project proponent has to not absent to negotiation within the stipulated time for
complaint, under section 38 of said law.

The project proponent has not to change the existing stipulations for employees within
conducting period before Tribunal, under section 39 of said law.

The project proponent has not to close the work without negotiation, discussion on
dispute in accord with this law, decision by Tribunal, under section 40 of said law.
The project proponent has to pay the compensation decided by Tribunal if violates any
act or any omission to damage the interest of labor by reducing of product without
efficient cause, under section 51 of said Law.

18. The Development of Employment and Skill Law (2013)

Purpose: To ensure the job security and to develop the employee’s skill with the fund of project

owner:

The project proponent has to appoint employees with the contract in line with the
provision of section 5 of said law.

The project proponent has to carry out the training programs with the policy of Skill
Development Body to develop the employment skill of employees who is appointed or
will be appointed, under section 14 of said law.

The project proponent has to monthly pay to the fund, which is fund for development
of skill of employees, not less below 0.5 percentage of the total payment to the level of
worker supervisor and the workers below such level, under sub-section (a) of section
30 of said law.

The project proponent has to promise not to deduct from the payment of employees for
above-mentioned fund, under sub-section (b) of section 30 of said law.

19. The Minimum Wages Law (2013)

Purpose: To ensure the project owner pay the wages not less than prescribed wages and notify
obviously this wage in work place, moreover to be inspected.

The project proponent has to pay the wages in line with section 12 of said law.

The project proponent has to notify the prescribed wages obviously in work place under
sub-section (a) of section 13 of said law.

The project proponent has to record correctly the lists, schedules, documents, and
wages, report these to the relevant department, and give if these are asked while
inspecting, in accord with the stipulations under sub-section (b) (c) (d) of section13 of
said law.

The project proponent has to allow to be inspected by the inspector, under sub-section
(d) and (e) of section 13 and section 18 of said law.
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e The project proponent has to allow holiday for medical treatment if the employee’
health is not fit to work, under sub-section (f) of section 13 of said law.

e The project proponent has to allow holidays without deducting from the wages if one
of parents or one of family dies, under sub-section (g) of section 13 of said law.

20. The Payment of Wages Law (2016)

Purpose: To ensure the way of payment and avoiding delay payment to the employees. This
law focuses as follows;

e The project proponent has to pay the wages in accord with the section 3 and 4 of said
law under section 3 and 4 of said law.

e The project proponent has to submit with the agreements of employees & reasonable
ground to department if it is difficult to pay because of force majeure included in natural
disaster, under section 5 of said law.

e The project proponent has to abide by the provisions of section 7 to 13 in chapter (3) in
respect of deduction from wages.

e The project proponent has to pay the overtime fees, prescribed by law, to the employees
who work over working hours, under section 14 of said law.

21. Workmen’s Compensation Act (1923)

Purpose: To ensure the compensations to injured employee while implementing in line with
the above law and pay the prescribed compensations in various kinds of injury. This law
focuses as follow;

e Section 13 -The project proponent has to pay the compensation in line with the
provisions of said law base on kind of injury and case-by-case.

22. The Leaves and Holiday Act (1951)

Purpose: The employees can take the leaves and get the holidays legally and to ensure the right
to get the holidays and leaves. This law focuses the following matters;

The project proponent has to allow the leaves and holidays in line with the law.
23. Social Security Law (2012)

Purpose: The project proponent has to create the social security for the employees because the
project is the business under the Myanmar Citizen Investment Law. To ensure the social
security for employees of the project, the project owner has to register to the social security
offices and to pay the prescribed fund.

e The project proponent has to register to the respected social security office, under sub-
section (a) of section 11 of said law

e The project proponent has to pay the social security fund for at least four types of social
security included in sub-section (a) of section 15, under section 15 of said law.
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e The project proponent has to pay the fund, which has to be paid myself, and together
with the fund which has to be paid from their salary by the employees. Moreover, the
project owner will pay the cost for paying the above-mentioned fund only myself under
sub-section (b) of section 18 of said law.

e The project proponent has to pay the fund for accidence, under sub-section (b) of
section 48 of said law. (but this fund is not related to workmen compensation so if it is
needed compensation must be separately paid by the Workmen compensation Act)

e The project proponent has to make correctly and submit the list and record provided in
section 75 to respected social security office, under section 75 of said law.

24. Occupational Safety and Health Law (2019)

Purpose: To effectively implement measures related to safety and health in every industry and
to set occupational safety and health standards.

e The project proponent has to provide adequate and relevant personal protective
equipment to workers free of charge and make them wear it during work so as not to
expose workers to any serious occupational diseases or hazards under sub-section (e)
of section 26 of said law.

e The project proponent has to arrange and display occupational safety and health
instructions, warning signs, notices, posters, and signboards under sub-section (I) of
section 26 of said law.

e The worker shall wear or use at all times any protective clothes, equipment and tools
provided by the employer for the purpose of safety and health under sub-section (a) of
section 30 of said law.

e The worker shall proper and systematic use any equipment and tools, machines, any
parts of the machines, vehicles, electricity and other substances being used at the
workplace under sub-section (d) of section 30 of said law.

e The worker shall take reasonable care for the safety and health of himself/ herself and
of other persons who may be affected by his/ her acts or omissions at work under sub-
section (e) of section 30 of said law.

25. The Rights of National Races Law (2015)

Purpose: To ensure that project proponent has to disclose to residents’ ethnic nationalities about
the project fully, moreover to ensure to cooperate with them. This law focuses the following
matters;

e Section 5 - The project proponent has to disclose all about the project fully to the
residents who are national races.

e The project proponent has to cooperate with the residents who are national races.
26. The Petroleum and Product of Petroleum Law (2017)

Purpose: The project will transport and store the fuel in any phrase. To ensure to take the license
for importation and storage and abide by the stipulations in the license
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e The project proponent has to transport the fuel by the vehicle or vessel, which is
licensed by the Ministry of Transportation and Communication under sub-section (a)
of section 9 of said law.

e The project proponent has to abide by the procedures and conditions specified by the
Ministry of Transportation and Communication under sub-section (e) of section 9 of
said law.

e The project proponent has to transport after obtaining the transportation license issued
by the Ministry of Natural Resource and Environmental Conservation under sub-
section (b) of section 10 of said law.

e The project proponent has to allow inspection by the Ministry of Natural Resource and
Environmental Conservation under sub-section (d) of section 10 of said law.

e The project proponent has to store the fuel in the tank, which is licensed by the Ministry
of Natural Resource and Environmental Conservation under sub-section (a) of section
10 of said law.

e The project proponent has to show the notice of danger on the tank or container of fuel
under section 11 of said law.

27. Forest Law (2018)

Purpose: To ensure in carrying out the project with the permission of Ministry of Natural
Resources and Environmental Conservation if the project land is forestland or forest covered
land. This law focuses as follow;

e The project proponent has to obtain the permission of Ministry of Natural Resources
and Environmental Conservation before starting the work if the project land is forest
land or forest covered under sub- section (a) of section 12

28. Protection of Biodiversity and Protected Area Law (2018)

Purpose: to ensure abiding by the prohibitions and stipulations to protect biodiversity and
protected area

e The project proponent has to avoid entering the prohibited area located in protected
area without permission under sub-section (a) of section35.

e The project proponent has to avoid digging on the land or carrying out any activity in
protected area under sub-section (c) of section35.

e The project proponent has to avoid extracting, collecting or destroying in any manner,
any kind of wild or cultivated plant in protected area under sub-section (d) of section35

e The project proponent has to avoid polluting soil, water and air, damaging a water-
course or poisoning water, electrification, using chemical or explosive materials in
protected area under sub-section (a) of section39.

e The project proponent has to avoid possessing or disposing of toxic objectives or
mineral wastes in protected area under sub-section (b) of section39.
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29. Import and Export Law (2012)
Purpose: To ensure to abide by the permission for import

The project proponent has to abide by the conditions contained in permission for import if the
boiler is imported, under section 7 of said law.

30. Freshwater Fisheries Law (1991)

Purpose: According to the sub-section () of section 2 of said law, the freshwater area includes
any river, creek, pond and water area so the project will be near by the river or creek which is
freshwater area the safety of freshwater and aquatics. This law focuses as follow;

e The project proponent has to avoid any water pollution and disturbing to fish and other
aquatic lives in any fresh-water such as river, creek under section 40 of said law.

31. The Underground Water Act (1930)

Purpose: To ensure to obtain the license before sinking the underground water and to abide by
the conditions in license. This law focuses as follow;

e The project owner will obtain the license granted by the water officer for sinking the
underground water before sinking water, under section 3 of said law.

e The project proponent has to abide by the conditions prescribed by rules, under sub-
section (a) of section 6 of said law.

32. The Electricity Law (2014)

The purpose of this law is to ensure the compliance with the conditions of permission for
productions of electricity, abiding by any stipulation, implementing with the best practices and
paying compensation in line with above law. It stipulated the following obligations of the
project proponent:

e To implement the project with the best practices to reduce the damages on the
environment, health and socio-economy, also will pay compensation for the damages
and will pay the fund for environmental conservation, under sub-section (b) of section
10;

e To take the certificate of electric safety, issued by the chief-inspector, before the
commencement of power generation, under section 18;

e To be liable for damages to any person or enterprise by failure to abide by the quality
standards or rules, regulation, by-law, order and directive issued under said law
according to sub-section (a) of section 21;

e To be liable for damages to any person or enterprise by negligence of project owner
according to sub-section (a) of section 22;

e To comply with the permission for electric searching and generation, under sub-section
(a) and (b) of section 26;

e Toinform promptly to chief-inspector and head officer of related office while occurring
of accident in electricity generation, under section 27,
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e To comply with the standards, rules and procedure. Moreover, will allow the inspection
by respected governmental department and organization if it is necessary, under section
40; and

e To pay the compensation to anyone who is injured or caused to death in electric shock
or fire caused by the negligence or omitting of the project owner or representative of
project owner, under section 68.

33. The Farm Land Law (2012)

Purpose: To ensure the right to use the farm land and sufficient compensation for acquisition
of the farm land. This law focuses the following matters;

e The project owner has to abide by the decision of relevant Ministry with the
coordination with the Central Administrative Body of the Farmland for paying the
compensation if it is needed acquisition farm land under section 26 of said law.

e The project proponent has to obtain the permission of the Central Administrative Body
of Farmland for the land use change from paddy field land to other land use under sub
section (a) of section 30 of said law.

e The project proponent has to obtain the permission of the Yangon Region Government
with the recommendation of Yangon Region Administrative Body of Farmland for the
land use change from farm land other than paddy field land to other land use under sub
section (b) of section 30 of said law.

34. Land Acquisition, Resettlement and Rehabilitation Law (2019)

The project proponent shall provide concern with the compensation to landowner for the land
acquisition and other related persons as the following processes-

e In the confiscated land, if there are no permanent buildings and other business
buildings, the compensation for this land shall be issued to the landowner and the person
concerned in the confiscated land under sub-section (a) of section 39 of said law.

e In the confiscated land, if there are permanent buildings and other business buildings,
the compensation for land and building shall be issued to the landowner with local
current market price under sub-section (b) of section 39 of said law.

e In the confiscated land, if there are no perennial plants, seasonal crops and livelihood
business, the compensation for this land shall be issued to the landowner with local
current market price under sub-section (c) of section 39 of said law.

e In the confiscated land, if there are perennial plants, seasonal crops and livelihood
business as the following,

= Three times of local current market price for perennial crop currently grown

= Three times of local current market price based on the yield per acre for paddy
and other crops grown

= Estimated loss of income due to loss of livelihood and employment

= Animals, other livestock and materials loss under sub-section (d) of section 39
of said law.
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The representative or effective person shall be identified and compensated for
compensation under sub-section (e) of section 39 of said law.

The project proponent shall implement resettlement or rehabilitation as the following plan

The process of land acquisition and transfer of land is initiated and the landowner is
given the right to re-enforce the resettlement process under sub-section (a) of section
46 of said law.

Housing development process, the necessary infrastructure and support for the
livelihood of the households are needed. The resettlement process is including
infrastructure and other needs for development of ward and village development under
sub-section (b) of section 46 of said law.

Rehabilitation processes that include livelihood activities and job placement
arrangements under sub-section (c) of section 46

35. Natural Disaster Management Law (2013)

Purpose: To implement natural disaster management programs and to coordinate with national
and international organizations in carrying out natural disaster management activities; to
conserve and restore the environment affected by natural disaster and to provide health,
education, social and livelihood programs in order to bring about better living conditions for
victims.

The project proponent has to perform preparatory and preventive measures for natural
disaster risks reduction before the natural disaster strikes under sub section (a)(i) of
section 13 of said law.

The project proponent has to undertake rehabilitation and reconstruction activities for
improving better living standard after the natural disaster strikes and conservation of
the environment that has been affected by natural disaster under sub section (a)(iii) of
section 13 of said law.

The project proponent has to carry out better improvement on early warning system of
natural disaster under sub section (b) of section 14 of said law.

The project proponent has to carry out together with the measures of natural disaster
risk reduction in development plans of the State under sub section (d) of section 14 of
said law.

Whoever if the natural disaster causes or is likely to be caused by any negligent act
without examination or by willful action which is known that a disaster is likely to
strike, shall be punished with imprisonment for a term not exceeding three years and
may also be liable to fine under section 25 of said law.

Whoever interferes, prevents, prohibits, assaults or coerces the department,
organization or person assigned by this law to perform any natural disaster management
shall, on conviction, be punished with imprisonment for a term not exceeding two years
or with fine or with both under section 26 of said law.
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e Whoever violates any prohibition contained in rules, notifications and orders issued
under this law shall, on conviction, be punished with imprisonment for a term not

exceeding one year or with fine or with both under section 29 of said law.

e Whoever willful failure to comply with any of the directives of the department,
organization or person assigned by this law to perform any natural disaster management
shall, on conviction, be punished with imprisonment for a term not exceeding one year
or with fine or with both under sub section (a) of section 30 of said law.

The following table describes the list of commitments.

Table 4. 1 List of Commitments

Prepared by E Guard Environmental Services Co., Ltd.

Particular Item Commitment Description Reference
Chapter
Clean Power Energy Co., Ltd. strongly commits that 3
1.1 | the information about the proponent was correctly
described.
Introduction Clean Power Energy Co., Ltd. strongly commits that 4
12 the information about the environmental and social
' study team for the EMP report preparation was
correctly described.
. Clean Power Energy Co., Ltd. strongly commits that 2
Project . . :
Description 2 the mf_ormatlon and data about the project and the
operation process were accurate and correct.
Policy, Legal Clean Power Energy Co., Ltd. strongly commits to 5
and 3 follow the related laws, rules, regulations, standards
Institutional and guideline which was described in the EMP
Framework report.
Clean Power Energy Co., Ltd. strongly commits not 6
4.1 | to disturb the Existing Environment Conditions
expressed in Chapter 6.
Description of Clea_n Power Energy Co., Ltd strongly commits to 6
Surrounding 42 con_slder the t_)asellne condltlon_of enV|r0nn_1entaI and
Environment souoecor_mmlc of the sqrroundlng area during the
and Social construction and operation phase.
Condition Clean Power Energy Co., Ltd. strongly commits that 6
Air Quality, Water Quality and Noise Level were
4.3 | measured with the proper devices and compared the
results with the National Environmental (Emission)
Guideline.
Identification Clean Power Energy Co., Ltd. strongly commits to 7
and 5.1 | certainly follow the mitigation measures for avoiding
Assessment of and reducing the potential environmental and socio-
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Particular

ltem

Commitment Description

Reference
Chapter

Potential
Environmental
Impacts and
Mitigation
Measures

economic impacts during the construction and
operation phase.

5.2

Clean Power Energy Co., Ltd. specifically commits
to follow the mitigation measures for air pollution
during the construction and operation phase.

5.3

Clean Power Energy Co., Ltd. specifically commits
to follow the mitigation measures for water pollution
during the construction and operation phase.

5.4

Clean Power Energy Co., Ltd. specifically commits
to follow the mitigation measures for waste disposal
during the construction and operation phase.

5.5

Clean Power Energy Co., Ltd. specifically commits
to follow the mitigation measures for noise and
vibration during the construction and operation phase.

Environmental
Management
Plan

6.1

Clean Power Energy Co., Ltd. commits to certainly
follow the Environmental Management Plan.

6.2

The compliance monitoring report will be reported
annually along with the environmental monitoring
plan for the construction and operation phase.

6.3

Clean Power Energy Co., Ltd. has established a
Grievance Redress Mechanism with local people to
solve the problems and complaints concerns with the
project.

6.4

Clean Power Energy Co., Ltd. implemented the
Corporate Social Responsibility Plan to support 2%
of annual net profits for developing community
development and improving socio-economic
condition of local people.

Focus Group
Discussion and
Information
Disclosure

7.1

Clean Power Energy Co., Ltd. commits that the time,
date, list of attendants, the place and subject of
discussion were correct.

7.2

Clean Power Energy Co., Ltd. commits to resolve any
social and environmental related grievances locally in
consultation with the aggrieved party to facilitate
smooth implementation of the project.

Prepared by E Guard Environmental Services Co., Ltd.
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sog CLEAN POWER ENERGY COMPANY LIMITED

f

# 503, 5" Floor, Hledan Center, Comer of Pyay Road & Hiedan Road, Kamayut Township, Yangon Region, Myanmar.
Ph; +95 9 444805511  Email; cleanpowerenergycompany(@gmail.com

Commitment to Follow Legal Frameworks Including Environmental Conservation
Law, Rules and Standards Stated in the Environmental Management Plan (EMP)
Report

With regards to the above matter, we, Clean Power Energy Co., Ltd. (Consortium of
Gold Energy Co., Ltd and Universal Energy Co., Ltd.) strongly commit that all our operations
will be performed in an environmental friendly manner by following existing laws and
regulations, especially Environmental Conservation Law (2012), Environmental Conservation
Rules (2014), Environmental Impact Assessment Procedure (2015), National Environmental
Quality (Emission) Guidelines (2015) and other relevant environmental standards through
successful implementation of mitigation measures stated in the Environmental Management
Plans (EMP) of EMP report.

Yours Sincerely,

(Zaw Win)
Managing Director

Clean Power Energy Co., Ltd

Prepared by E Guard Environmental Services Co., Ltd.
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6. Description of the Surrounding Environment

The followings are the methodologies used for analyzing surrounding condition of the
proposed project.

i)  Onsite Measurements and Analysis — Baseline environmental parameters such as
wind speed, wind direction, air quality, water quality and noise level of the project
were measured by using the appropriate environmental quality measuring equipment.

i)  Secondary Data Collection and Analysis — Some data such as socio-economic
condition, physical/biological environment and weather data were collected from
official township data from the General Administration Department and analyzed by
the study team.

Onsite measurements are conducted by using the following environmental quality measuring
equipment.

Table 6. 1 Environmental Quality Measuring Equipment

No. Nee i bafeil g Purpose Measuring Instrument
Instrument

PMio, PM25, CO, CO2, SOz,

1. Haz-Scanner EPAS NO,

Digital Sound Level .
2. Meter Noise level ‘,

Onsite Water Quality

Monitor Water quality

6.1 Physical Environment

6.1.1 Climate

The climate of Myanmar can be described as tropical monsoon climate. It is characterized by
strong monsoon influences, has a considerable amount of sun, a high rate of rainfall, and high
humidity. The annual average temperature ranges from 22°C to 27°C year-round.
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Temperature and Rainfall- The proposed project site is located at Thazi Township, Meiktila
District, Mandalay Region. The highest temperature of Thazi Township is 42 °C and the lowest
temperature is 11 °C. Rainfall and temperature of Thazi Township from 2015 to 2019 is
described as followed.

Table 6. 2 Rainfall and Temperature of Thazi Township

No. Year Rainfall Temperature
Rainy Days | Total Rainfall | Summer (°C) | Winter (°C)
(inches) Highest Lowest
1. 2015 45 23.20 42 14
2. 2016 45 40.57 42 11
3. 2017 48 32.57 42 16
4. 2018 52 32.59 42 15
5 2019 34 22.00 42 -

Source; Thazi Township Data (GAD, 2019)

6.1.2 Wind Speed and Wind Direction

The following figures describe the wind speed, wind direction and wind class frequency
distribution of the proposed project site on 7" to 8" January, 2021. According to the observed
data, wind blows mainly from North West with the highest speed of 2.67 m/s in the project
site.

Thapyaywa Solar Power Plant Project

Figure 6. 1 Wind Speed and Wind Direction at the Proposed Project
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Figure 6. 2 Wind Class Frequency Distribution

6.1.3 Earthquake Intensity

Myanmar is exposed to multiple natural hazards including cyclones, earthquakes, floods and
fire and it has been periodically exposed by natural disasters. The Thazi Township is located
close to the Sagaing Fault, which is a major tectonic structure that cuts through the center of
Myanmar. The Sagaing Fault broadly divides the country into a western half moving north
with the Indian Plate and an eastern half attached to the Eurasian Plate. Earthquake intensity
of the area in Myanmar can be seen in the following figure.
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Figure 6. 3 Seismic Zone Map of Myanmar

The approach is mainly empirical and historical in the sense that it makes use of past seismic
events and history to make educated predictions about region wide intensities in the future. It is
hoped that a probabilistic seismic risk (or earthquake hazard map) on horizontal ground
acceleration should be taken into account in the design. As shown in the map, five seismic
zones are demarcated and named (from low to high) Zone | (Low Zone), Zone Il (Moderate
Zone), Zone 111 (Strong Zone), Zone 1V (Severe Zone), and Zone V (Destructive Zone),
mainly following the nomenclature of the European Macro Seismic Scale 1992.
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As per map, the proposed project is located within the Zone 111 (Strong Zone). Therefore,
the project proponent shall consider all structural designs of the building and electrical
equipment installation such as PV modules, inverters, box-type transformers and overhead
transmission line in order to prevent earthquake risks.

6.1.4 Topography

The topography of Thazi Township can be divided into hilly regions and plain regions. Among
them, the Eastern part of the township is covered with forests, whereas the Western part is
covered with plain regions. The Shan Yoma is situated across the township from North to
South. With regards to topography of the proposed project, site condition is nearly flat and
plain condition because altitude of surrounding area of the project ranges between 165 m and
175 m. The following figures shows contour map and 3D map of surrounding area of the
project.

96.025

96.015

Longitude (E)

96.01+

96.005 -

96

20.97 20.975 20.98 20.985

Latitude (N)

Figure 6. 4 Contour Map of Surrounding Area of the Project
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Figure 6. 5 3D Map of Surrounding Area of the Project

6.1.5 Hydrology

Thazi Township has a little number of streams and creeks and the Samone Creek flows from
South to North, which is a well-known creek. There is a Samone Dam in Ngat Gyi Theik
Village Tract to distribute agricultural water for nearby village tracts. Moreover, there is no
water body to use as water transportation.

6.2 Air Quality

The emissions of dust particles and gases were monitored for 24 hours continuously at the
selected site using the Portable Haz Scanner Environmental Parameter Air Station (EPAS)
within the project. The EPAS provides direct readings in real time with data logging
capabilities. The following table and figure describe detail location of air quality monitoring
point for the proposed project.

Table 6. 3 Location and Parameters of Air Quality Monitoring

Date ltem GPS Coordinates Locations Parameters

Gaseous
Air Emission:
7.1.2021 — Monitorin Lat: 20° 58' 39.59" N Within the CO, COy, SOy,
8.1.2021 . g Long: 096° 00" 44.08" E | project site NO:
Point ..
Dust Emission:
PMjio, PM25
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o4 . s

Air Quality Monitoring Point

30 MW Ground Mounted Solar Pover Plart Project

Figure 6. 6 Location of Air Quality Monitoring

The following figures illustrate air quality monitoring for the proposed project.

Figure 6. 7 Air Quality Monitoring at the Proposed Project

Air quality monitoring was carried out in the project site on 7" to 8™ January, 2021. The
observed values of parameters are compared with National Environmental Quality (Emission)
Guideline, National Ambient Air Quality Standards and American Conference of
Governmental Industrial Hygienists. The following table describes the detail results of air
quality monitoring which are compared with respective guideline values for the proposed
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project.
Table 6. 4 Air Quality Monitoring Results
Parameter Observed Guideline Guideline Unit Avera_lglng
Value Value Period
Gaseous Emission
SO, 3.92 20 NEQG ug/m3 | 24 hours
NO; 58.97 200 NEQG ug/m? 1 hour
Cco 0.01 9 NAAQS ppm 8 hours
CO2 496.32 5000 ACGIH ppm 8 hours
Dust Emission
PMi1o 27.11 50 NEQG ng/mé | 24 hours
PM2s 9.00 25 NEQG ug/m*® | 24 hours

According to the comparison results of gaseous emissions, the observed values of SO, (3.92
ug/mé), NO2 (58.97 pg/m?), CO (0.01 ppm) and CO2 (496.32 ppm) are lower than the
respective guideline values. For dust emissions, the observed values of PMio (27.11 pg/m?®)
and PM2;s (9.00 pg/m?®) are also within the guideline values of NEQEG. Therefore, it can be
considered that the ambient air quality of the proposed project is quite good before the
implementation of the project. It is anticipated that ambient air quality will be decreased during
the construction phase of the proposed project because of construction activities
implementation. The following figures describe detail air quality monitoring results for 24
hours continuously at the proposed project.
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Figure 6. 8 Details Gaseous Emissions Monitoring Results

According to the results of gaseous emissions, the emission level of SO increased significantly
between 9:00 and 14:00 and the highest NO2 emission level is found at 19:00 and 8:00.
However, steady emission level CO and CO> are found during 24 hours continuously.
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Figure 6. 9 Details Dust Emissions Monitoring Results

According to the results of dust emissions, dust generation of both PM1o and PM2 s decreased
significantly at 17:00 and steady dust level is found until 8:00. After that, dust generation of
both PM1o and PM2 s increased dramatically after 8:00.

6.3 Water Quality

The water supply for the proposed project will be taken from tube wells within the project site.
However, the project did not start construction activities and tube wells are not dug yet at the
time of water quality measurement. Therefore, groundwater quality is not available to test at
the project site. Hence, E Guard Survey Team chose one well in the nearest village (Myo Gyi
Gone Village) which is located at nearby from the project for groundwater quality
measurement. The existing groundwater quality from that well was tested by two methods: on-
site measurement and sampling water in order to compare the difference between quality of the
groundwater before and after implementation of the project. Moreover, there is no surface
water body such as river, creek, stream and lake within the scope of the study (1 km radius
from the project) and there is no effluent water discharge from the project, therefore, water
quality measurement for surface water and effluent water were not carried out. The survey team
from E Guard sampled groundwater on 7" January, 2021 and sent to respective laboratories for
measuring the required parameters. World Health Organization (WHO) standards are used to
compare for data interpretation. The baseline data of groundwater quality comparing with
WHO drinking water quality standards are described in the following table. Water quality
results from laboratories test and on-site measurement are attached in Appendix- 10. The
location of water quality measurement for groundwater from tube-well is Latitude 20° 57'
53.22" N and Longitude 96° 00" 19.98" E. The following figures describe location of
groundwater sampling and on-site water quality measurement and water sampling.
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Figure 6. 11 On-site Water Quality Measurement and Water Sampling

Table 6. 5 Groundwater Quality Results

Water WHO
No. Parameters Unit Quality Guidelines for
Result Water
1 pH pH 7.36 6.5~85
2 EC ms/cm 1.39
3 TDS g/l 0.696
4 Salinity ppt 0.5
5 Dissolve Oxygen mg/I 5.02
6 Turbidity NTU 5.3 5
7 Total Suspended Solids | mg/I 28 50
8 BOD (5 days at 20°) mg/I 6 50
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Water WHO
No. Parameters Unit Quality Guidelines for
Result Water
9 COD mg/I 32 250
10 | Total Coliform Bacteria | MPN/100ml 4.5
11 | Nitrogen mg/I 0.84
12 | Phosphorous mg/I 0.012
13 | Oil and grease mg/l <5
14 | Chromium mg/I <0.1 0.05
15 | Aluminum mg/I 0.335 <0.2
16 | Potassium mg/I 1.02 <20

According to the observed values, most of the parameters are within the limit of WHO standard
except turbidity and Aluminum. Higher Turbidity can indicate the presence of disease-causing
organisms. These organisms include bacteria, viruses, and parasites that can cause symptoms
such as nausea, cramps, and diarrhea and associated headaches. Large aluminum intake may
negatively influence human health, which was connected with nerve damage. Particularly
people with kidney damage are susceptible to aluminum toxicity and there is a risk of allergies.
Aluminum is probably mutagenic and carcinogenic. A correlation between aluminum uptake
and an increased number of Alzheimer cases is suspected. Therefore, the project proponent
must need to install purify system, if groundwater will be used as drinking water.

6.4 Noise Level

Noise level LAeq (dBA) was measured at the selected locations regarding as source and
receptor. Duration and frequency were monitored for 24 hours continuously at the selected
locations by using the digital sound level meters. Noise level was measured at the same time
with air quality measurement. Measurement range of noise level measuring meter is 20-130
dBA. The environmental noise quality was recorded at every 1 minute for 24 hours. The
following table and figure describe detail locations of noise level monitoring at the proposed
project.

Table 6. 6 Location and Parameter of Noise Level Monitoring

Item GPS Coordinates Locations Parameters
Point 1 Lat: 20° 58' 39.92" N Within the project site Noise: (LAeq (dB
(Source) Long: 96° 00' 44.57" E (source) (A)

Point 2 Lat: 20° 58' 23.47" N Outside the project site | 1hr interval for 24
(Receptor) | Long: 96° 01' 10.34" E (receptor) hours)
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Figure 6. 13 Noise Level Monitoring at Source and Receptor of the Proposed Project

Hourly averaged noise levels in energy weighted values of day and night time averages are
shown in the following table. The results are compared with National Environmental Quality
(Emission) Guidelines.
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Table 6. 7 Noise Level Monitoring Results

Measured Values (dB (A))
Location Day Time Night Time
(07:00-22:00) (22:00-7:00)
Point 1 (Source) 49.11 42.40
Point 2 (Receptor) 40.20 43.08
Noise Level Standards from National Environmental Quality (Emission)
Guidelines
Standard_value for industrial, 20 20
commercial
Standard value for residential 55 45

As the proposed project is located at residential area, standard values for noise level at day time
is considered as 55 dBA and at night time is 45 dBA. With regards to noise level at source, the
results are lower than standard value not only at day time (49.11 dBA) but also at night time
(42.40 dBA). With regards to noise level at receptor, the results are lower than standard value
not only at day time (40.20 dBA) but also at night time (43.08 dBA). Therefore, it can be
considered that the noise level at the proposed project is within the guideline value of NEQEG
before the implementation of the project. It is anticipated that noise level will be increased
during the construction phase of the proposed project because of construction activities
implementation. The following figures illustrate detail noise level at source and receptor of the
proposed project.
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Figure 6. 14 Detail Noise Level Monitoring Results at Source
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Figure 6. 15 Detail Noise Level Monitoring Results at Receptor

According to the results of noise level at source, peak level of noise generation was found
between 5:00 and 8:00, 16:00 and 21:00. On the other hand, peak level of noise generation at
receptor was found at between 14:00 and 17:00.

6.5 Biological Environment

As the proposed project site is located in agricultural land and farm land area, the existing of
biological resources; not only terrestrial but also aquatic are rare conditions and only bushes
and small trees are found. In addition, there are no forests, protected areas and coastal resources
within the proposed project area as well as the route of overhead transmission line, similarly.

Table 6. 8 Biological Environment of the Proposed Project

Biological Resources

Existing Conditions

Fisheries and aquatic biology

No fisheries and aquatic biology existing
within the scope of the study

Wildlife

No wildlife existing within the scope of the
study

Natural Vegetation

Only bushes and small trees are found within
the scope of the study

Rare or endangered species

No rare or endangered species existing
within the scope of the study

Protected areas

No protected areas existing within the scope
of the study

Coastal resources

No coastal resources existing within the
scope of the study

Source; Thazi Township Data (GAD, 2019)
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6.6 Socio-economic Environment

6.6.1 Demographic Profile

The following table describes the number of houses, households, quarter, village tracts and
villages in Thazi Township.

Table 6. 9 Administrative Structure of Thazi Township

No. Subject Houses | Households | Quarters Village Villages
Tracts
1. Urban 4,323 4,827 7 - -
2. Rural 37,610 37,605 - 80 249
Total 41,933 42,432 7 80 249

Source; Thazi Township Data (GAD, 2019)
The detail population status of Thazi Township is described in the following table.

Table 6. 10 Population Status of Thazi Township

No. Subject Male Female Total

1. Urban 9,200 11,164 20,364

2. Rural 88,283 96,673 184,956
Total 97,483 107,837 205,320

Source; Thazi Township Data (GAD, 2019)

The detail number of ethnic people who live in Thazi Township is described in the following
table.

Table 6. 11 Ethnic Status of Thazi Township

No. Ethnic Total Population | Number of Ethnic | Percentage of Total
in Township People Population

1. Kachin 205,320 12 0.006
2. Kayah 205,320 - 0
3. Kayin 205,320 44 0.022
4. Chin 205,320 - 0
5. Mon 205,320 - 0
6. Bamar 205,320 196,373 95.642
7. Rakhine 205,320 6 0.003
8. Shan 205,320 34 0.017
9. Other 205,320 8,851 4.310
Total 205,320 205,320 100.000

Source; Thazi Township Data (GAD, 2019)
The detail religious status of Thazi Township is described in the following table.

Table 6. 12 Religious Status of Thazi Township

No. Religion Number of People
1. Buddhist 197,138
2. Christian 240
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No. Religion Number of People

3. Hindu 466

4. Islam 7,476
Total 205,320

Source; Thazi Township Data (GAD, 2019)

6.6.2 Socio-economic Profile

Socio-economic profile of Thazi Township is summarized as the following table.

Table 6. 13 Socio-economic Conditions of Thazi Township

Socio-economic Profile

Population of workers

Workable population- 141,073
Workers population- 112,051
Jobless population- 29,022
Jobless percentage- 20.57%

Per capita GDP

1,064,152 (2016-2017)
1,269,408 (2017-2018)
1,472,334 (2018-2019)

Number of industries

Public factories- 3 factories
Private factories- 3 factories
Workshops- 12 workshops

Number of universities

N/A

Number of schools

3 Pre-primary schools
149 Primary schools
35 Middle schools

26 High schools

6 Monastery schools

Literacy percentage

97.81%

Public health facilities

Public general hospitals- 4 hospitals
Private clinics- 8 clinics
Public clinics- 54 clinics

Transportation

The main transportation is occupied by
roads and railways. There is no
navigation and aviation transport.

Source; Thazi Township Data (GAD, 2019)

6.6.3 Nearby Villages Profile

There are two villages; Thapyaywa Village and Myo Gyi Gone Village at nearby of the
proposed project. The following table and figure describe information of these villages.

Prepared by E Guard Environmental Services Co., Ltd.
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Table 6. 14 Information of the Nearby Villages

No. Name of Village Distance from the Number of Number of
Project Households Population

1. Thapyaywa Village 4.46 km 420 1,773

2. Myo Gyi Gone Village | 1.59 km 148 750

6.6.4

30 MW Ground Mounted Solar Power Plant Project
Connected to Thapyaawa Substation

e Jhapyaywaiiliage

P THABYEWA

Figure 6. 16 Location of the Project and Nearby Villages

Land Use Status

The following table describes the land use status of Thazi Township.

Table 6. 15 Land Use Status of Thazi Township

No. Type of Land Area (Acres)

1. | Agricultural Land 157,745
Paddy land 89,424
Dry land 67,163
Alluvial -
Garden land 1,158
Dani -

2. | Fellow Land 9,874
Paddy land 2,271
Dry land 7,603
Alluvial -
Garden land -
Dani -

3. | Grazing Land -

4, Industrial Land 26,797

5. | Urban Land 410

Prepared by E Guard Environmental Services Co., Ltd.
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No. Type of Land Area (Acres)

6. | Rural Land 6,966

7. | Other type of Land 82,973

8. | Reserved Forest/ Protected 192,444

Public Forest

9. | Virgin Land 320

10. | Wild Land 2,568

11. | Non-agricultural Land 23,971
Total 504,068

Source; Thazi Township Data (GAD, 2019)

6.7 Historical and Well-known Places
An Ancient Pyu Cemetery, which is located in Bwe Char Village, is a historical place in Thazi

Township.

Prepared by E Guard Environmental Services Co., Ltd.

95



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

7. ldentification, Assessment and Mitigation Measures of
Potential Impacts

7.1 Objectives of the Study

The objectives of the study are to identify the potential impacts on the natural environment and
human beings due to the project activities, to highlight the significance of impacts with
assessment parameters and its scales and to formulate mitigation measures to eliminate or
reduce adverse potential impacts on the surrounding environment.

7.2 Phases of the Project
Potential impacts for the proposed projects are normally differentiated into three main
categories, namely; Construction phase, Operation phase and Decommissioning phase:

Construction Phase: includes construction of switchyard and multiple-use building,
installation of PV modules, tracking brackets, inverters, transformers, poles of overhead
transmission line and stringing cables of overhead transmission line, which will connect to the
Thapyaywa Substation. The construction period of the proposed project is 6 months.

Operation Phase: includes generating electricity from solar energy and distributing to the
Thapyaywa Substation through 33 kV overhead transmission line. The operation period of the
proposed project is 20 years.

Decommissioning Phase: after operation period, the project proponent will extend the
operation periods with the approval of relevant departments to generate electricity from solar
energy as per Build, Own, Operate (BOO) basis. The project proponent will have prior to
submission of the decommissioning plan if they have a plan to close their project permanently.
Therefore, impacts identification, impacts assessment and mitigation measures formulating for
decommissioning phase of the project is excluded in this Environmental Management Plan
Report.

7.3 Methodology for the Assessment

The assessment of each impact is based on consideration of the magnitude, duration, extent
and frequency of activities, which are going to be carried out during three phases and
characteristics of the project site. The significance of potential environmental impacts
identified during the basic assessment by using a ranking scale. The significance of each impact
is classified into five categories.

The following methodology was applied to assess the environmental impacts of the project
mainly on air, water, soil, biodiversity including human beings and wastes generation. Each
source of impact was assessed by four parameters, magnitude, duration, extent and probability
and each assess have five scales as mentioned below:

Table 7. 1 Impact Assessment Parameters and Its Scale

Scale
Assessment 1 5 3 1 5
Magnitude Insignificant Small and will | Moderate and | High and will | Very high and
(M) have no effect | will result in result in will result in
on working minor significant permanent
environment changes on changes on changes on
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Scale
Assessment 1 > 3 4 5
working working working
environment | environment | environment
Duration (D) | 0-1 year 2-5 years 6-15 years Life of Post closure
operation
Extent (E) Limited to the | Limited to the | Limited to the | National International
site local area region
Probability Very Improbable Probable Highly Definite
improbable probably

Then, the Significant Point (SP) is calculated by following formula.
Significant Point (SP) = (Magnitude+ Duration+ Extent) * Probability

Impact Significance: Based on calculated significant point, impact significance can be
categorized as follows:

Table 7. 2 Impact Significance

Significant Point (SP) Impact Significance
<15

15-29

30-44

45-59
>59

7.4 ldentification of Impacts

There may be some positive and negative impacts on surrounding environment of the proposed
site due to the implementation of proposed project. The possible environmental impacts are
identified based on the analysis of environmental baseline information and project activities.
Most of the identified impacts were quantified to the extent based on the professional judgment.
Each of the environmental issues was examined in terms of their current conditions, likely
impacts during construction and operation phases, however, consideration for
decommissioning phase of the project is excluded in this study.

7.5 Positive Impacts
7.5.1 Construction Phase

Job Opportunities

Several job opportunities such as civil engineers, electrical engineers, surveyors, electricians,
machine operators, drivers, bricklayers, carpenters and general labors will be created. Security
services, cleaning and waste collection are some of the services that will benefit indirectly.
Especially, the proposed project will create job opportunities for causal labors from local
community. The advanced technology, skill, knowledge and experience of local community
will be improved by cooperating with experienced engineers and workers from the project. The
net effect of job opportunities creation is livelihood and living standard improvement of local
community and poverty reduction.
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Business Opportunities

The construction processes of the project require a huge quantity of building and road materials
such as sand, gravel, stones, woods, cement and other construction materials. This will provide
business opportunities for local markets and will increase their income. The construction of the
project will also provide several business opportunities for small-scale traders and vendors such
as food stalls and cold drink stalls near the project site.

7.5.2 Operation Phase

Job Opportunities

The operation processes of the project will create job opportunities for several workers such as
electrical engineers, electricians, managers, cleaners, securities and drivers. Especially, local
workers and local graduates will have the chance to obtain job opportunities.

Revenue to National and Local Government

National and local government will earn payment of relevant taxes such as properties tax,
income tax and other fees from the proposed project throughout operation lifespan of the
project.

CSR Developments

The project proponent shall contribute CSR activities to surrounding local community by
providing to schools, clinics, roads and bridges throughout operation lifespan of the project.
This will lead to improvement of local community due to implementation of the proposed
project.

Carbon Emission Reduction and Resources Conservation

Electricity generation from solar energy emit insignificant carbon into the atmosphere. This
leads carbon emission reduction that compared to other electricity generations such as coal, oil
and gas power plant. With fewer carbon emissions, solar power plant has a much lower effect
on climate change than fossil fuel alternatives do. Besides, the proposed project does not
require any solid fuel such as coal, oil or gas mining activities for generating electricity, which
has huge benefits for resources conservation.

Green Economy

Although solar power continues to account for a small share of overall energy supply, the
residential and commercial sectors are slowly embracing renewable energy, especially solar
energy. As solar power plant implementation prices continue to decline, it is expected that solar
energy systems become more prevalent and lead to green economy.
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7.6 Negative Impacts

The following figure briefly describes the potential negative impacts of the proposed project.
There are four main types of impacts; impact on environmental resources, impact on ecological
resources, impact on human and impact of waste generation.

[ Potential Negative Impacts of the Proposed Project ]

\

Impact on Impact on Impact on Impact of
Environmental Ecological Human Waste
Resources Resources Generation
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Figure 7. 1 Potential Negative Impacts of the Proposed Project

7.6.1 Impacts on Environmental Resources

Impact on Air

Solar Power Plant: During the construction phase, site clearing and earth moving activities,
which will get worse during dry season, will be the main reason of dust emission. Operating
construction machines and vehicles such as loaders, excavators, dumpers, bulldozers,
backhoes, road rollers, water bowsers, cranes, trucks and concrete mixers as well as operating
generators will cause gaseous emission and dust emission into the air. It is also anticipated that
vehicles which used for delivering electrical equipment such as PV modules, tracking brackets,
inverters, transformers and construction materials to the project site will also emit dust and
gases. Odor from painting of multiple-use building will also affect indoor air quality.

During the operation phase, dust emission from the operation activities of the project is
insignificant. However, gaseous emission is anticipated from office vehicles, maintenance
vehicles, generators, refrigerators and air conditioning system of the project. Odor and smoke
can also be emitted multiple-use building’s kitchen.

Overhead Transmission Line: During the construction phase, route clearing and earth
moving activities, which will get worse during dry season, will be the main reason of dust
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emission. Operating construction machines and vehicles used for overhead transmission line
construction is one of the main reasons of dust and gaseous emission.

Impact on Water

Solar Power Plant: There is no surface water such as rivers, streams, lakes or reservoirs within
the scope of the study area. During the construction phase, groundwater may be contaminated
by earth working activities during rainy days. Oil spillage and leakage from construction
machines, construction vehicles, transportation vehicles and generators will contaminate
groundwater. Water discharged from construction activities of ground mounted solar power
plant will contaminate groundwater. Especially, concrete foundation of tracking brackets,
switchyard, multiple-use building will excavate surface layer of earth and deeply excavated
foundation processes need to use cement and hardener chemicals, which will impact negatively
on groundwater quality. Sewage disposed of from toilets used by construction workers can also
lead to groundwater pollution. Improper temporary PV modules storage, damaged PV modules
released from improper installing, improper waste storage, fuel storage, refueling and
machineries maintenance area can also cause groundwater pollution by penetrating into
groundwater layer. Water usage demand will also increase for site clearing, site preparation,
water spraying activities and other water required construction activities and construction
workers.

During the operation phase, groundwater can be contaminated by oil and waste spillage and
leakage from transformers, improper waste storage, fuel storage and refueling. Poor waste
management may also lead to blocking of drains, which will lead to flooding and unsanitary
conditions within the project site. Improper handling of damaged PV modules due to improper
cleaning and maintenance activities and uninstalled lifespan-expired PV modules can cause
groundwater pollution because these PV modules contain toxic chemicals. Water consumption
will also increase for cleaning PV modules in order to enhance their efficiency for generating
electricity.

Overhead Transmission Line: During the construction phase, water discharged from
construction activities of overhead transmission line will contaminate groundwater. Especially,
concrete foundation of poles of overhead transmission line will excavate surface layer of earth
and deeply excavated foundation processes need to use cement and hardener chemicals, which
will impact negatively on groundwater quality.

Impacts on Soil

Solar Power Plant: During the construction phase, site preparation and leveling activities will
be carried out for the construction activities. Especially, soil excavation for the foundation of
tracking brackets, switchyard, multiple-use building and poles of overhead transmission line
can result in disturbance of soil structure, which may cause an increasing soil erosion at the
project site and release of sediments into the natural drainage system. Top soil nutrient layers
will be removed, lower soil will be covered and in somewhere soil layer will be mixed. Soil
contamination can also be occurred due to oil spills and leakage from construction machines,
construction vehicles, generators and transportation vehicles. Improper temporary PV modules
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storage, damaged PV modules due to improper installing, improper waste storage, fuel storage,
refueling and machineries maintenance area will also cause soil pollution.

During the operation phase, the possible reasons of soil pollution are improper handling of
damaged PV modules due to improper cleaning and maintenance activities and uninstalled
lifespan-expired PV modules because these PV modules contain toxic chemicals. Soil can also
be contaminated by leakage from improper waste storage, oil spillage and leakage from
transformers, fuel storage and refueling.

Overhead Transmission Line: During the construction phase, soil excavation for the
foundation of poles of overhead transmission line can result in disturbance of soil structure,
which may cause an increasing soil erosion at the project site and release of sediments into the
natural drainage system. Stringing cables for overhead transmission line will also disturb soil
structure.

Noise and Vibration Impacts

Solar Power Plant: During the construction phase, operating construction vehicles such as
loaders, excavators, dumpers, bulldozers, backhoes, road rollers, water bowsers, cranes, trucks
and concrete mixers as well as transportation vehicles and generators will generate noise and
vibration. Improper unloading electrical equipment, construction materials and other
equipment will also cause noise pollution.

During the operation phase, the main reason for noise impacts is operating generators,
management vehicles and maintenance vehicles. Other sources include transformers and
inverters; however, this impact is insignificant.

Overhead Transmission Line: During the construction phase, operating construction
machines and vehicles for erecting poles and stringing cables of overhead transmission line
will generate noise and vibration. Improper unloading electrical equipment will also cause
noise pollution.

7.6.2 Impacts on Ecological Resources
Impacts on Terrestrial Ecology

The impact on terrestrial ecology is insignificant in construction and operation phases because
the project is located at agricultural land and farm land as well as overhead transmission line
will also pass-through similarly. However, these lands cannot be cultivated because of soil
type. Only bushes and small trees are found not only within the project site area but also route
of overhead transmission line, there is no huge natural vegetation. There is no national park,
reserved forest, protected public forest, protected area and wildlife within the scope of study
area for the proposed project.

Impacts on Aquatic Ecology

The impact on aquatic ecology is insignificant in construction and operation phases because
there is no marine park, coastal resource, mangrove area as well as water body such as river,
creek, stream, lake and reservoir within the scope of study area for the proposed project.
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7.6.3 Impacts on Human Resources
Impacts on Occupational Health and Safety

Solar Power Plant: During the construction phase, the common possible accidental injuries
include falling from height related to ladder which can cause fatal or permanent disabling
injury. Small injuries due to slips and falls, accidents and electric shock can also happen.
Improper management of construction activities in erection and installation of electrical
equipment, metal grinding and cutting, concrete work, piling, access roads construction, high-
speed vehicles driving, absence of proper traffic sign and warning sign board can impact on
the workers’ occupational health and safety. Poor working conditions will damage health and
put workers at risk as well as operating machinery and using materials in the construction site
can pose temporary hazard such as physical contact, spill, dust emission, noise and vibration.
Construction workers’ safety could be affected by lack of adequate Personal Protective
Equipment (PPEs). Domestic wastewater such as grey water and black water discharged by
construction workers can impact on worker’s health if not managed properly because of its
adverse smell. A certain number of migrant construction workers will come into the project
site for construction, which can lead the issues related to infectious diseases including insect
borne disease, water borne disease, and sexually transmitted infections (STIs), including
HIV/AIDS. The construction workers can also be infected COVID-19 virus during Pandemic
period, if they do not follow strictly the instructions of Ministry of Health and Sports.

During the operation phase, the common occupational health and safety impacts are falling
from height related to ladder for maintenance which can cause fatal or permanent disabling
injury. Small injuries due to slips and falls, accidents and electric shock can also happen. The
electromagnetic field can be occurred due to the operations of PV modules and switchyard,
which can impact on occupational health of workers. However, this impact is insignificant
because voltage level of the project is low and the project will use qualified products and
modern technology for electricity generation. Workers’ safety could be affected by lack of
adequate Personal Protective Equipment (PPEs) and lack of using lockout-tagout system while
repair and maintenance for electrical equipment of solar power plant. Domestic wastewater
such as grey water and black water from the project can impact on occupational health if not
managed properly because of its adverse smell. Poor waste management at multiple-use
building can also lead to the blocking of drains, which in turn can lead to flooding and
unsanitary conditions within the project site. Improper housekeeping is also an important factor
in causing injuries, illness and property damage that may results from hazards such as trips,
slips and falls, fires and pest infestation. The operation workers can also be infected COVID-
19 virus during Pandemic period, if they do not follow strictly the instructions of Ministry of
Health and Sports.

Overhead Transmission Line: During the construction phase, the common possible
accidental injuries include falling from height related to poles of overhead transmission line
for cable stringing which can cause fatal or permanent disabling injury. Use of lifting
equipment for overhead transmission line stringing is main source of occupational health and
safety impacts.
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During the operation phase, the common occupational health and safety impacts are falling
from height related to poles of overhead transmission line for maintenance activities which can
cause fatal or permanent disabling injury. Workers’ safety could be affected by lack of adequate
Personal Protective Equipment (PPEs) and lack of using lockout-tagout system while repair
and maintenance overhead transmission line.

Impacts on Community Health and Safety

Solar Power Plant: During the construction phase, the accidents due to operating construction
vehicles and transportation vehicles at public roads are common community health and safety
impacts. Activities such as earth working, switchyard, multiple-use building and access road
construction can generate dust, gases, noise and vibration, which can impact directly and
indirectly on community health and safety in terms of nuisance and health effects. However,
these impacts are insignificant because of short construction period and certain distance from
nearby villages to project site.

During the operation phase, electromagnetic field can be occurred due to the operations of PV
modules and switchyard, which can impact on community health of nearby villagers. However,
this impact is insignificant because voltage level of the project is low and the project will use
qualified products and modern technology for electricity generation. Although, there is a
certain distance from project site to local communities, glint and glare from PV modules can
affect on nearby local communities under particular conditions. Electric shock can also be
anticipated due to entering into the project site without permission by nearby local people.
Operating management vehicles and maintenance vehicles at public roads can also impact on
community health and safety.

Overhead Transmission Line: During the construction phase, overhead transmission line’s
poles erection and cable stringing activities are main sources of community health and safety
impacts.

During the operation phase, electric shock can be occurred due to climbing poles of overhead
transmission line by nearby local people.

Fire Hazards Impacts

Solar Power Plant: During the construction phase, poor installation of electrical equipment
and overloads, heating from bunched cables and damaged cables at construction workers camp
are common high risks of fire hazards. Improper storage of raw materials for electrical
equipment and construction materials can cause fire hazards. Fuel storage area, improper fuel
handling and improper maintenance of construction machines and construction vehicles are
also main reasons for fire hazards.

During the operation phase, improper and irregular maintenance of electrical equipment of
ground mounted solar power plant are common high risks of fire hazards. Fuel storage area,
improper fuel handling, overloads, heating from bunched cables and damaged cables at
multiple-use building are other factors of fire hazards.
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Overhead Transmission Line: During the operation phase, improper and irregular
maintenance of electrical equipment of overhead transmission line are common high risks of
fire hazards.

7.6.4 Wastes Generation Impacts

Solid Wastes Generation Impacts

Solar Power Plant: During the construction phase, rejected components and packaging
materials of electrical equipment and building materials, surplus materials, papers, containers,
broken bricks, solvent containers are main sources of solid wastes generation from the
proposed project. These solid wastes can be injurious to the environment through blockage of
drainage systems because these wastes may contain hazardous substances such as residue of
cement, adhesive and cleaning solvents bottles. Construction soil wastes will be also excavated
mainly from site preparation, access road construction and leveling activities as well as
vegetation debris will be generated at the time of land clearance for PV modules, switchyard
and multiple-use building. Domestic solid wastes such as garbage and organic waste from
construction workers camp are other sources of solid waste generation.

During the operation phase, there is no operation solid waste which are disposed of from the
proposed project’s operation processes. However, domestic solid waste such as garbage,
rejected office materials and organic waste from multiple-use building are common solid
wastes generation.

Overhead Transmission Line: During the construction phase, construction soil wastes will
be also excavated mainly from excavation activities for poles erection as well as vegetation
debris will be generated at the time of land clearance for right of way for overhead transmission
line.

Liquid Waste Generation Impacts

During the construction phase, cleaning construction machines and construction vehicles
within the project site will generate liquid waste. Domestic liquid waste such as black water
from toilets used by construction workers and grey water from basins and bathrooms in
construction workers camp will be also discharged from the proposed project.

During the operation phase, main source of operation liquid waste is cleaning activities for PV
modules to promote their efficiency for electricity generation. Domestic liquid waste such as
black water from toilets and grey water from basins and bathrooms within the project site will
be discharged.

Hazardous Waste Generation Impacts

During the construction phase, damaged PV modules due to improper installation are common
hazardous waste generation of the proposed project because PV modules contain toxic
chemicals. Used oil disposed of from repair and maintenance of construction machines and
construction vehicles, oil spills and leakage from refueling, fuel storage area and machineries
maintenance area within the project site are also common hazardous waste.
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During the operation phase, damaged PV modules due to improper handling during cleaning
activities and maintenance activities are common hazardous wastes generation. Uninstalled
lifespan-expired PV modules due to exchanging new PV modules at the time of extending
operation period of the project are also common hazardous wastes. Other hazardous wastes
are used oil from transformers, oil spills and leakage from maintenance activities, vehicles,
refueling and fuel storage area.
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The above-mentioned potential adverse impacts of the proposed project should be assessed in order to formulate for reducing these impacts.
Therefore, the following table shows the details impact significance of potential adverse impacts of the project.

Table 7. 3 Details Impact Significance of Potential Adverse Impacts of the Project

Significance of Potential Adverse

e Site clearing and earth moving
activities, which will get worse
during dry season

e Dust and gaseous emission due to
operating construction machines
and vehicles

e (Gaseous emission due to operating
generators

e Dust and gaseous emission due to
movement  of  transportation
vehicles for electrical equipment
and construction materials

e Odor from painting of multiple-use
building

Overhead Transmission Line:

No. Potential Adverse Impacts Project Activities Impacts Impact
Significance
M D E P SP
A. Construction Phase
1. Impacts on Air Solar Power Plant: 4 1 2 5 35
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Route clearing and earth moving
activities, which will get worse
during dry season

Operating construction machines
and vehicles used for overhead
transmission line construction is
one of the main reasons of dust and
gaseous emission

Impact
Significance

Impacts on Water Solar Power Plant: 3 1 2 3 18 Low
e Earth working activities during
rainy days
e Oil spillage and leakage from
construction machines,
construction vehicles,
transportation vehicles and
generators
e Water discharged from construction
activities
o Deeply excavated concrete
foundation processes of tracking
brackets, switchyard and multiple-
use building
107
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Impact

Significance

e Sewage disposed of from toilets
used by construction workers

e Improper temporary PV modules
storage, damaged PV modules due
to improper installing, improper
waste  storage, fuel storage,
refueling and machineries
maintenance area

e Water usage demand increasing due
to site clearing, site preparation,
water spraying activities and other
water required construction
activities and construction workers

Overhead Transmission Line:

e Water discharged from construction
activities of overhead transmission
line will contaminate groundwater

e Especially, concrete foundation of
poles of overhead transmission line
will excavate surface layer of earth
and deeply excavated foundation
processes need to use cement and
hardener chemicals, which will
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Impact
Significance

impact negatively on groundwater
quality

Impacts on Soil

Solar Power Plant:

e Site preparation and
activities

e Foundation activities for tracking
brackets, switchyard, multiple-use

leveling

building

e Oil spills and leakage from
construction machines,
construction vehicles, generators

and transportation vehicles

e Improper temporary PV modules
storage, damaged PV modules due
to improper installing, improper
waste  storage, fuel storage,
refueling and machineries
maintenance area

Overhead Transmission Line:

e Soil excavation for the foundation
of poles of overhead transmission
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

line can result in disturbance of soil
structure, which may cause an
increasing soil erosion and release
of sediments into the natural
drainage system

e Stringing cables for overhead
transmission line will also disturb
soil structure

Noise and Vibration Impacts

Solar Power Plant:

e Operating construction vehicles,
transportation vehicles and
generators

e Improper unloading electrical
equipment, construction materials
and other equipment

Overhead Transmission Line:

e Operating construction machines
and vehicles for erecting poles and
stringing cables of overhead
transmission line will generate
noise and vibration
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

e Improper unloading electrical
equipment will also cause noise
pollution

Impacts on Occupational Health
and Safety

Solar Power Plant:

e Falling from height related to ladder

e Small injuries due to slips and falls,
accidents and electric shock

e Improper management of
construction activities in erection
and installation of electrical
equipment, metal grinding and
cutting, concrete work, piling

e Access roads construction, high-
speed vehicles driving, absence of
proper traffic sign and warning sign
board

e Poor working conditions and
operating machinery and using
materials in the construction site

e Lack of adequate Personal
Protective Equipment (PPEs)

Impact
Significance

Low
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Impact

Significance

e Improper management of domestic
wastewater such as grey water and
black water

e Increasing issues related to
infectious diseases due to migrant
construction workers

e COVID-19 virus infection during
Pandemic period

Overhead Transmission Line:

e Falling from height related to poles
of overhead transmission line for
cable stringing which can cause
fatal or permanent disabling injury

e Use of lifting equipment for
overhead transmission line
stringing

Impacts on Community Health and
Safety

Solar Power Plant:

e Accidents due to operating
construction vehicles and
transportation vehicles at public
roads

Low
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Significance of Potential Adverse

No. Potential Adverse Impacts Project Activities Impacts Impact
Significance
M D E P SP

e Dust, gases emission, noise and
vibration generation due to earth
working, switchyard, multiple-use
buildingg and  access  road
construction

Overhead Transmission Line:

e Overhead transmission line’s poles
erection and cable stringing
activities

Fire Hazard Impacts e Poor installation of electrical 5 1 1 4 28 Low

equipment and overloads

e Heating from bunched cables and
damaged cables at construction
workers camp

e Improper storage of raw materials
for electrical equipment and
construction materials

o Fuel storage area, improper fuel
handling and improper maintenance
of construction machines and
construction vehicles
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Solid Waste Generation Impacts

Solar Power Plant:

e Rejected components and
packaging materials of electrical
equipment and building materials

e Surplus materials, papers,
containers, broken bricks, solvent
containers

e Construction soil wastes from site
preparation, access road
construction and leveling activities

e Vegetation debris from land
clearance for PV modules,
switchyard and  multiple-use

building

e Domestic solid wastes such as
garbage and organic waste from
construction workers camp

Overhead Transmission Line:

e Construction soil wastes excavated
mainly from excavation activities
for poles erection

4 1 1 5 30
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No.

Significance of Potential Adverse

Potential Adverse Impacts Project Activities Impacts Impact
Significance

M D E P SP

e Vegetation debris generated at the
time of land clearance for right of
way for overhead transmission line

Liquid Waste Generation Impacts | e Cleaning construction machines 2 1 1 3 12
and construction vehicles within the
project site

e Domestic liquid waste such as black
water from toilets used by
construction workers and grey
water from basins and bathrooms in
construction workers camp

10.

Hazardous Waste Generation e Damaged PV modules due to 4 1 1 4 24 Low

Impacts improper installation

e Used oil disposed of from repair
and maintenance of construction
machines and construction vehicles

e Oil spills and leakage from
refueling, fuel storage area and
machineries maintenance area

Operation Phase
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Significance of Potential Adverse

Potential Adverse Impacts Project Activities Impacts Impact
Significance
M D E P SP
Impacts on Air e Dust and gaseous emission due to 3 4 2 3 27 Low
operating office vehicles,

maintenance vehicles, generators,
refrigerators and air conditioning
system

e Odor and smoke from kitchen of
multiple-use building

Impacts on Water e Oil and waste spillage and leakage 4 4 2 4
from transformers, improper waste
storage, fuel storage and refueling

e Poor waste management

e Improper handling of damaged PV
modules due to improper cleaning
and maintenance activities and
uninstalled lifespan-expired PV
modules

e Water consumption increasing due
to cleaning PV modules

Impacts on Soil e Improper handling of damaged PV 3 4 1 3| 24 Low
modules due to improper cleaning
and maintenance activities and
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Significance of Potential Adverse

No. Potential Adverse Impacts Project Activities Impacts Impact
Significance
M D E P SP
uninstalled lifespan-expired PV
modules
e Leakage from improper waste
storage
e Oil spillage and leakage from
transformers, fuel storage and
refueling
Noise Impacts e Operating generators, management 3 4 1 3 24 Low
vehicles and maintenance vehicles
e Operating transformers and
inverters
Impacts on Occupational Health Solar Power Plant: 5 4 1 4

and Safety

Falling from height related to ladder
for maintenance activities

Small injuries due to slips and falls,
accidents and electric shock
Electromagnetic field occurrence
Lack of adequate Personal
Protective Equipment (PPES)

Lack of wusing lockout-tagout
system  while repair  and
maintenance
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No.

Potential Adverse Impacts

Significance of Potential Adverse

Impacts Impact
Significance

Project Activities

M D E P SP

e Improper management of domestic
wastewater such as grey water and
black water

e Poor waste management at
multiple-use building

e Improper housekeeping

e COVID-19 virus infection during
Pandemic period

Overhead Transmission Line:

o Falling from height related to poles
of overhead transmission line for
maintenance activities

e Lack of adequate Personal
Protective Equipment (PPEs) and
lack of using lockout-tagout system
while repair and maintenance
overhead transmission line

Impacts on Community Health and
Safety

Solar Power Plant: 4 4 2 4 40

e Electromagnetic field occurrence
e Glint and glare from PV modules
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

e Electric shock due to entering into
the project site without permission
by nearby local people

e Operating management vehicles
and maintenance vehicles at public
roads

Overhead Transmission Line:

e Electric shock due to climbing
poles of overhead transmission line
by nearby local people

Fire Hazard Impacts

Solar Power Plant:

e Improper and irregular
maintenance of electrical
equipment of ground mounted solar
power plant

e Fuel storage area and improper fuel
handling

e Overloads and heating from

bunched cables and damaged cables
at multiple-use building
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse
Impacts

M D E P SP

Overhead Transmission Line:

Improper and
maintenance of
equipment of
transmission line

irregular
electrical
overhead

Solid Waste Generation Impacts

Domestic solid waste such as
garbage, rejected office materials
and organic waste from multiple-
use building

Liquid Waste Generation Impacts

Operation liquid waste from
cleaning activities of PV modules
Domestic liquid waste such as
black water from toilets and grey
water from basins and bathrooms
within the project site

10.

Hazardous Waste Generation
Impacts

Damaged PV modules due to
improper handling during cleaning
activities and maintenance
activities

Uninstalled lifespan-expired PV
modules due to exchanging new PV

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential Adverse Impacts

Project Activities

Significance of Potential Adverse

Impacts

M

D

E

SP

modules at the time of extending
operation period of the project

e Used oil from transformers

e Oil spills and leakage from
maintenance activities, vehicles,
refueling and fuel storage area
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During the construction phase, impacts on air, soil, noise and vibration impacts and solid waste
generation impacts are assessed as Moderate Impacts and other impacts such as impacts on
water, occupational health and safety, community health and safety, fire hazards impacts and
hazardous waste generation impacts are categorized as Low Impacts as well as liquid waste
generation impact is considered as Very Low Impact as per the results of assessments. During
the operation phase, impacts on water, occupational health and safety, community health and
safety, fire hazard impacts, liquid waste generation and hazardous waste generation impacts
are assessed as Moderate Impacts and other impacts like impacts on air, soil, noise impacts
and solid waste generation impacts are categorized as Low Impacts according to the results of
assessments. The following figure illustrates detail impact significances of potential adverse
impacts of the proposed project.

7

Number of Impacts

Construction Phase Operation Phase
Phases of the Project

mVery Low ®mLow mModerate = High ®mVery High

Figure 7. 2 Impact Significance of Potential Adverse Impacts of the Proposde Project

7.8 Mitigation Measures
7.8.1 Mitigation Measures for Impacts on Environmental Resources

Mitigation Measures for Impacts on Air

Solar Power Plant: During the construction phase, speed of construction vehicles and
transportation vehicles must be controlled within the project site to control the dust emission.
Regular water spraying on access roads and working places must be carried out in order to
control dust emission by increasing humidity of working area. If possible, access roads of the
project should pave to control dust emission. Transportation vehicles must need to install
proper covers when carrying soil, sand and cement to avoid falling down along route of
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transportation and dust emission. Construction activities and earth working activities which
generate excessive dust must be avoided on extremely windy days. Temporary building
enclosures (green shade net fencing) must be installed at excessive dust generated working area
in order to control dust emission from the project to nearby local community. Personal
Protective Equipment (PPEs) such as masks and dust respirators must be provided for
construction workers who work in intensive dust generation area. Regular inspection and
proper maintenance for the construction machines, generators, construction vehicles and
transportation vehicles must be implemented to control gaseous emission from the proposed
project.

During the operation phase, all roads within the project shall be paved in order to prevent dust
emissions. Regular maintenance and inspection for management vehicles, maintenance
vehicles, generators, refrigerators and air conditioning system must be implemented to control
gaseous emission. Good ventilation system must be ensured and project proponent will install
5 ventilators and 10 air conditioners at multiple-use building to reduce adverse impacts of
indoor air quality. Some shady trees must be planted to reduce impacts on air of the project.

Overhead Transmission Line: During the construction phase, regular water spraying on
working places of poles erection and cables stringing must be carried out in order to control
dust emission by increasing humidity of working area. Earth working activities for poles
erection which generate excessive dust must be avoided on extremely windy days. Regular
inspection and proper maintenance for the construction machines, construction vehicles and
transportation vehicles must be implemented to control gaseous emission.

Mitigation Measures for Impacts on Water

Solar Power Plant: During the construction phase, site levelling should be done with
minimum alteration in contour level to prevent natural drainage system of the project. Regular
inspection for construction machines, generators, construction vehicles and transportation
vehicles must be done to prevent oil leak and spillage. Toilets, washing basins and septic tanks
must be provided adequately for the construction workers to reduce impacts on water.
Moreover, the project proponent must manage groundwater usage systematically in
construction activities to prevent depletion of groundwater.

During the operation phase, project proponent must install proper drainage system within the
project site to reduce impacts on water. PV modules cleaning and maintenance must be carried
out properly in order to prevent damaging PV modules. Damaged PV modules and uninstalled
lifespan-expired PV modules must be disposed with adequate packaging at waste management
authorities or service providers, according to the instructions of the government and direct
burry and open burning must be strictly prohibited. HSE Coordinator must monitor handling,
stockpiling and disposal of PV modules as per monitoring plan. Transformers, management
vehicles, maintenance vehicles and generators must be inspected and maintained regularly to
reduce oil spillage. Refueling must be done properly and drainage system must be checked and
cleaned properly. Direct disposing domestic waste from multiple-use building into the drains
must be prohibited to prevent drainage block.
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Overhead Transmission Line: During the construction phase, regular inspection for
construction machines, construction vehicles and transportation vehicles must be done to
prevent oil leak and spillage. Proper management must be implemented for poles erection and
cables stringing activities to reduce impacts on water.

Mitigation Measures for Impacts on Soil

Solar Power Plant: During the construction phase, earth working activities and concrete
mixing processes for foundation of PV modules’ brackets, switchyard and multiple-use
building must be carried out systematically and properly. Soil contamination can be reduced
through using leak-proof fuel containers with secondary containments in fuel storage area.
Refueling must be done carefully for preventing oil spills and leakage. Modernized
construction machines, construction vehicles and transportation vehicles shall be used for the
construction activities of the project. These machines and vehicles must be maintained
regularly and isolated machineries maintenance area must be identified with paved ground in
the project. PV modules installing must be carried out properly in order to prevent damaging
PV modules. Damaged PV modules must be disposed with adequate packaging at waste
management authorities or service providers, according to the instructions of the government
and direct burry and open burning must be strictly prohibited. HSE Coordinator must monitor
handling, stockpiling and disposal of PV modules as per monitoring plan. Some shady trees
must be planted to reduce soil erosion and restore top soil. Raw materials storage area for
electrical equipment and construction materials must be defined with impervious surface to
prevent seepage into the soil layer. Toilets, washing basins and septic tanks must be provided
adequately for the construction workers to reduce impacts on soil.

During the operation phase, project proponent must install proper drainage system within the
project site to reduce impacts on soil. PV modules cleaning and maintenance must be carried
out carefully in order to prevent damaging PV modules. Damaged PV modules and uninstalled
lifespan-expired PV modules must be disposed with adequate packaging at waste management
authorities or service providers, according to the instructions of the government and direct
burry and open burning must be strictly prohibited. HSE Coordinator must monitor handling,
stockpiling and disposal of PV modules as per monitoring plan. Fuel storage area and
generators area must be designed with impervious surface in order to prevent seepage into soil
layer. Electrical equipment maintenance especially for transformers must be carried out
systematically by technicians and experts. Temporary domestic waste storage area, fuel storage
area and switchyard must be inspected regularly to reduce impacts on soil.

Overhead Transmission Line: During the construction phase, earth working activities and
concrete mixing processes for foundation of poles of overhead transmission line must be
carried out systematically and properly. Proper management must be needed for cable stringing
and vegetation clearance for right of way of overhead transmission line.

Mitigation Measures for Noise and Vibration Impacts
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Solar Power Plant: During the construction phase, excessive noise and vibration generated
construction activities must be notified to nearby local communities, firstly. Construction
machines, construction vehicles and transportation vehicles used in construction activities must
be inspected and maintained regularly for reducing noise and vibration. Personal Protective
Equipment (PPEs) such as earplugs and earmuffs must be provided for construction workers
who work in excessive noise generated area. Transportation vehicles’ drivers should be
instructed to avoid gunning of vehicle engines or hooting when passing through sensitive areas
such as schools and hospitals across transportation routes. Highly noise and vibration generated
construction machines and generators must be placed in enclosures to minimize noise
generation. Noise and vibration generated construction activities must not be carried out at
night, if possible.

During the operation phase, generators, inverters, transformers, management vehicles and
maintenance vehicles must be inspected and maintained regularly to reduce noise pollution.
Silence-type generators is recommended to use and some shady trees must be planted to reduce
noise impacts. On the other hand, no specific mitigation measures are required to reduce
vibration impacts because all of the electricity generation processes from ground mounted solar
power plant and electricity distributing processes to the Thapyaywa Substation via overhead
transmission line do not generate vibration significantly.

Overhead Transmission Line: During the construction phase, construction machines,
construction vehicles and transportation vehicles used in construction activities must be
inspected and maintained regularly for reducing noise and vibration. Proper management must
be implemented for poles erection, cables stringing activities and unloading electrical
equipment to reduce noise and vibration impacts.

7.8.2 Mitigation Measures for Impacts on Ecological Resources

Mitigation Measures for Impacts on Terrestrial Ecology

Vegetation clearance within right of way of overhead transmission line must be minimized as
much as possible and vegetation clearance beyond designated area of ground mounted solar
power plant must be prohibited strongly. Introduction of exotic species by workers shall not be
allowed during the construction and operation phase of the project.

Mitigation Measures for Impacts on Aquatic Ecology

There is no marine park, coastal resource, mangrove area as well as water body such as river,
creek, stream, lake and reservoir within the scope of study area for the proposed project.
Therefore, no specific mitigation measures for impacts on aquatic ecology are required for the
proposed project.

7.8.3 Mitigation Measures for Impacts on Human
Mitigation Measures for Occupational Health and Safety Impacts

Solar Power Plant: During the construction phase, personal fall restraint system must be
provided for installation workers who are working at height. Lockout-tagout system must be
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used for installation of electrical equipment. The project proponent must provide Personal
Protective Equipment (PPEs) such as safety helmets, splash goggles, dust respirators, ear
muffs, safety gloves, reflected safety suits and safety boots for all construction workers to
reduce occupational health and safety impacts. The project proponent must monitor regularly
whether construction workers use PPEs adequately or not for ensuring safe working site.
Besides, safety notices and emergency contact numbers of the Fire Services Department,
Hospitals and Police Stations and contact persons for emergency cases must be tagged at
noticeable places of the project site. First aid training, safety training, firefighting training,
electrical equipment installation training and other essential trainings for construction activities
must be arranged for all construction workers and first aid kits must be provided in the project
site. Construction machines and construction vehicles must be operated by trained and licensed
industrial machine operators. The project proponent must prepare health and safety
management plan for construction workers based on the EMP in Myanmar language and any
other language that construction workers can read and display prominently at the project site.
The project proponent must provide purified drinking water to prevent health risk of workers.
Especially, all construction workers must follow the instructions issued by the Ministry of
Health and Sports to prevent COVID-19 virus infection during pandemic period.

During the operation phase, personal fall restraint system must be provided for maintenance
workers who are working at height. Lockout-tagout system must be used for maintenance of
electrical equipment. The project proponent must provide Personal Protective Equipment
(PPEs) such as safety helmets, safety gloves, reflected safety suits and safety boots for all
maintenance workers to reduce occupational health and safety impacts. The project proponent
must monitor regularly whether maintenance workers use PPEs adequately or not for ensuring
safe working site. Besides, safety notices and emergency contact numbers of the Fire Services
Department, Hospitals and Police Stations and contact persons for emergency cases must be
tagged at noticeable places of the project site. First aid training, safety training, firefighting
training, electrical equipment repairs and maintenance training and other essential trainings for
operation processes of electricity generation and distributing must be arranged for all workers
and first aid kits must be provided in the project site. All energized electrical equipment of the
project must be marked with warning signs. Proper management for electricity generation and
distributing such as checking all electrical cords, cables and do not use overload voltage must
be carried out. The voltage level of the project is low and the project will use qualified products
and modern technology for electricity generation, therefore, the power frequency
electromagnetic field generated has little impacts on occupational health and safety. Moreover,
housekeeping staffs must be trained and assigned to do regular cleaning and housekeeping for
prevention of accidents due to poor housekeeping in the project. The project proponent must
manage the drainage systems of the project properly and provide purified drinking water to
prevent health risk of workers. Especially, all construction workers must follow the instructions
issued by the Ministry of Health and Sports to prevent COVID-19 virus infection during
pandemic period.

Overhead Transmission Line: During the construction phase, personal fall restraint system
must be provided for poles erection and cables stringing workers who are working at height.
The project proponent must provide Personal Protective Equipment (PPEs) such as safety

126
Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

helmets, splash goggles, dust respirators, ear muffs, safety gloves, reflected safety suits and
safety boots for all construction workers to reduce occupational health and safety impacts. The
project proponent must monitor regularly whether construction workers use PPEs adequately
or not for ensuring safe working site. Construction machines and construction vehicles must
be operated by trained and licensed industrial machine operators.

During the operation phase, personal fall restraint system must be provided for overhead
transmission line maintenance workers who are working at height. Lockout-tagout system must
be used for maintenance of overhead transmission line. The project proponent must provide
Personal Protective Equipment (PPESs) such as safety helmets, safety gloves, reflected safety
suits and safety boots for all maintenance workers to reduce occupational health and safety
impacts. The project proponent must monitor regularly whether maintenance workers use PPEs
adequately or not for ensuring safe working site.

SITE SAFETY Site Safety Signages
All visitors and drivers Children must not
must report to site office play on this site e 2003-WARNING
Construction work In progress High visibility pcfupreabiphoyad ; Please Walk Here!
Parents are advised to wam jackets

children of the dangers of

ﬁ

entering this site must be worn SORRY FOR ANY
INCONVENIENCE CAUSED OOUPR TIOSHPR
Report all
0 accidents Danger "
i iatel Deep excavations -
fnedetely s s EMERGENCY
Protective Danger = ASSEMBLY POINT
footwear Sto 2 ©
p. Look. Listen. A
must be worn Beware of trucks el LT

No access
for unauthorised
personnel

Safety helmets are
provided for your safely
and must be worn

Table 7. 4 Types of PPEs and Their Functions

SAFETY FIRST

Figure 7. 3 Safety Signages

Function of PPEs | Feature and Characteristics
Protective Goggles (Suitable for protection from dust, particle, chips, chemical
splattering)

Goggles with direct vents are suitable for protection {‘.“0-"

from chemical splattering or smoke.

Hearing Protection
Cotton earplugs: disposable earplugs for short- term
use — not suitable for high noise levels

Earmuffs: They offer a high level of sound
reduction and are suitable for high noise levels.
They can be used in combination with a safety
helmet.

Respiratory Protection
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Function of PPEs Feature and Characteristics
Dust mask: lightweight mask that is fitted over the
nose and mouth and secured behind the head with
elastic.

Head Protection
Use head gear which conforms to recognized safety

standards ‘

Hand and Arm Protection
Gloves for common tasks (cotton/ leather) ”;-; B

Foot Protection
Select footwear that fits the purpose and
conforms to recognized safety standards.

Body Protection

Reflective clothing: For working in busy traffic:
brightly-colored reflective clothing can increase the
visibility of employees and reduce their chances of
being struck by vehicles or machinery

High fall protective equipment (personal fall
restraint system): to prevent construction workers
from falling off of overhead platforms, elevated
work stations or into holes in the floor and walls.

Mitigation Measures for Community Health and Safety Impacts

Solar Power Plant: During the construction phase, construction vehicle drivers and
transportation vehicle drivers must drive carefully with low speed at public road while
mobilizing, transporting electrical equipment and construction materials.

During the operation phase, voltage level of the project is low and the project will use qualified
products and modern technology for electricity generation, therefore, the power frequency
electromagnetic field generated has little impacts on community health and safety. The project
proponent must follow international standards to generate electricity and distribute to
Thapyaywa Substation. Before PV modules installation, project proponent must assess glint
and glare on nearby local communities and consult with experts to reduce glint and glare
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impacts. Safety notices and warning signs must be tagged at the fence of the project site in
order to prohibit local people entering the project area without permission.

Overhead Transmission Line: During the construction phase, cable stringing and poles
erection for overhead transmission line must be implemented properly and informed to nearby
local community to reduce community health and safety impacts.

During the operation phase, safety notices and warning signs must be tagged at the poles of
overhead transmission line in order to prohibit local people climbing poles of overhead
transmission line.

Mitigation Measures for Fire Hazard Impacts

Solar Power Plant: During the construction phase, construction machines, construction
vehicles, transportation vehicles and electrical system of construction worker camp must be
inspected and maintained regularly. Fire extinguishers must be installed near temporary raw
materials storage area, fuel storage area, generators and construction worker camp and these
fire extinguishers must be inspected regularly. Water for firefighting must be stored adequately
and properly with storage tanks. Firefighting training and fire drills must be provided for all
construction workers in order to extinguish fire cases. Besides, safety notices and emergency
contact numbers of the Fire Services Department, Hospitals and Police Stations and contact
persons for emergency cases must be tagged at noticeable places of the project site. An
assembly point must be assigned for emergency cases to gather construction workers and
smoking must be strongly prohibited in the project site.

During the operation phase, maintenance activities must be implemented regularly and
properly for ground mounted solar power plant. Fire extinguishers must be installed near fuel
storage area, generators, switchyard, multiple-use building and these fire extinguishers must
be inspected regularly. Especially, dry powder type fire extinguishers must be used to
extinguish electrical fire and water shall not be used. Water must be stored adequately and
properly with storage tanks for other type of fire cases. Fire hose reels and fire hydrants must
be installed to extinguish fire by using water. Firefighting training and fire drills must be
provided for all workers in order to extinguish fire cases. Fire protection lane must be
implemented around the project site to prevent fire in dry season. Besides, safety notices and
emergency contact numbers of the Fire Services Department, Hospitals and Police Stations and
contact persons for emergency cases must be tagged at noticeable places of the project site. An
assembly point must be assigned for emergency cases to gather workers and smoking must be
strongly prohibited in the project site. Visible and audible fire alarm system must be installed
and emergency routes and exists must be assigned at multiple-use building, these emergency
routes and exists must not be blocked.

Overhead Transmission Line: During the operation phase, maintenance activities must be
implemented regularly and properly for overhead transmission line.
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EMERGENCY -
evacuation [lll €XIT
roUTE |l Keep clear

Assembly Pomt

Figure 7. 4 Firefighting Equipment and Singage
7.8.4 Mitigation Measures for Waste Generation Impacts

Mitigation Measures for Solid Waste Generation Impacts

Solar Power Plant: During the construction phase, vegetation debris generated from land
clearance activities must be collected at separate place and excavated soil must be reused at
other places of the project as soil filing and leveling activities. The project proponent must
calculate detail requirement of raw materials for purchasing electrical equipment and
construction materials to reduce solid waste generation. Recycling, reuse and refurbishment of
solid waste will reduce the amount of construction waste other than disposal. The project
proponent must define temporary disposal site within the project, before final disposal and
these wastes must be segregated by using different appropriate waste bins. Burning and
landfilling solid waste at the project site must be strongly prohibited and final disposal must be
transferred to the Township Municipal.
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During the operation phase, there is no operation solid waste generation from electricity
generation and distributing processes of the proposed project. However, the project proponent
must define temporary disposal site within the project for domestic waste, before final disposal
and domestic solid wastes from multiple-use building must be segregated by using different
appropriate waste bins. Burning and landfilling solid waste at the project site must be strongly
prohibited and final disposal must be transferred to the Township Municipal.

Overhead Transmission Line: During the construction phase, vegetation debris generated
from land clearance activities within right of way of overhead transmission line must be
collected at separate place and excavated soil must be reused at other places of the project as
soil filing and leveling activities.

Figure 7. 5 Waste Bins for Solid Waste Disposal

Mitigation Measures for Liquid Waste Generation Impacts

During the construction phase, adequate sanitation facilities such as toilets, washing basins and
septic tanks must be provided. Therefore, 10 toilets and 10 washing basins will be provided for
construction workers in order to control domestic wastewater.
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During the operation phase, project proponent must install proper drainage system within the
project site to reduce liquid waste generation impacts. Adequate sanitation facilities such as
toilets, washing basins and septic tanks must be provided. Therefore, 9 toilets, 9 washing basins
and 4 septic tanks will be provided for workers in order to control domestic wastewater.

Mitigation Measures for Hazardous Waste Generation Impacts

During the construction phase, fuel and lubricants for construction machines and vehicles must
be kept and handled systematically. Used oil must be disposed of by collecting with leak proof
containers and machineries maintenance area must be identified with paved ground in the
project. Damaged PV modules must be disposed with adequate packaging at waste
management authorities or service providers, according to the instructions of the government
and direct burry and open burning must be strictly prohibited. HSE Coordinator must monitor
handling, stockpiling and disposal of PV modules as per monitoring plan. Residual cement,
solvent-based paints and other lubricants must be collected separately at designated area and
final disposal of hazardous waste must be transferred to the Township Municipal.

During the operation phase, fuel and lubricants for maintenance vehicles must be kept and
handled systematically. Damaged PV modules and uninstalled lifespan-expired PV modules
must be disposed with adequate packaging at waste management authorities or service
providers, according to the instructions of the government and direct burry and open burning
must be strictly prohibited. HSE Coordinator must monitor handling, stockpiling and disposal
of PV modules as per monitoring plan. Used oil must be disposed of by collecting with leak
proof containers and final disposal of hazardous waste must be transferred to the Township
Municipal.
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8. Institutional Requirement and Environmental Management
Plan (EMP)

8.1 Institutional Requirement

This Environmental Management Plan (EMP) report is prepared as an environmental
management framework for 30 MW Ground Mounted Solar Power Plant Project Connected to
Thapyaywa Substation. The environmental management practices, procedures and
responsibilities are defined herein to get full compliance with the existing environmental
policy, laws, rules and instructions of the Republic of the Union of Myanmar. The project
proponent should appoint one Health, Safety and Environment (HSE) Coordinator or
Environmental Staff throughout the life span of the project. The environmental coordinator/
staff will review and update this plan at least one time annually to cover all potential impacts,
mitigations and modifications as necessary. Revisions will be made as need throughout the
year. Clean Power Energy Co., Ltd. is responsible party for this Environmental Management
Plan of 30 MW Ground Mounted Solar Power Plant Project. Moreover, if the cost estimation
for the implementation of Environmental Management Plan and Environmental Monitoring
Plan does not fully cover the practical solutions stated in this report at the time of
implementation, we, Clean Power Energy Co., Ltd. will add additional funds to get the target
of these plans through the project lifespan. Any suggestions, comments and questions must be
directed to 30 MW Ground Mounted Solar Power Plant Project. We, Clean Power Energy Co.,
Ltd. had made commitment that we will construct and operate our project according to our
commitments and implement Environmental Management Plans (EMP) and mitigation
measures that are mentioned in this EMP report, prepared by E Guard Environmental Services
Co., Ltd. for our project. We also commit to work out our best not to cause any impacts on
social and environment during the construction, operation and decommissioning phases of the
project by implementing the appropriate mitigation measures described in this EMP report and
if any impacts that are not anticipated in the report occur, appropriate mitigation measures must
be implemented accordingly.

8.2 Environmental Management Plan
The Environmental Management Plan (EMP) prepared for the proposed project covers the
anticipated impacts of the project, mitigation measures, management and monitoring plans
during each of the phases:

e Construction Phase and

e Operation Phase
The objectives of EMP areas are as follows:

¢ Identify the possible environmental impacts due to implementation the activities of the

project;

e Develop measures to minimize, mitigate and manage these impacts and

e Estimate the budget of EMP for each phase.
Clean Power Energy Co., Ltd. must manage the development of the proposed project by
implementing this EMP, which is comprised the following parts:

e Environmental Management Plan
e Environmental Monitoring Plan
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Corporate Social Responsibility Plan
Firefighting Plan

Emergency Preparedness and Response Plan and

Grievance Redress Mechanism

Responsible Persons for EMP and Mitigation Measures

Implementation of the EMP, management practices and mitigation measures are the
responsibility of all site personnel: however, key personnel (Site Director, Site Manager, HSE
Coordinator, HSE Assistant, Ministry of Natural Resources and Environmental Conservation
(MONREC)) are main responsible persons for communicating environmental matters and
ensuring management practices and procedures are being implemented. The list of responsible
persons for implementing EMP and mitigation measures are described in the following tables
in terms of their name, position, department, phone number and responsibilities.

Table 8. 1 Responsible Persons for EMP and Mitigation Measures

No. Name Position | Department Responsibilities and Duties
. Implementation of the EMP
U Khin Mg _ ple _e_ tation of the
1. Win Director Supervision and management of the
implementation of EMP
. = Implementation of the EMP
U Aung Kyaw Site — be .e. tation ot e. .
2. . - Supervision and monitoring of the
Khaing Manager o ) .
L; implementation of EMP
g Implementation of the EMP
0 Oversight of overall
The project g implementation of the project
proponent HSE S environmental activities
3. | shall appoint . S Supervision and monitoring of the
Coordinator D ) _
one HSE O implementation of EMP
Coordinator Supervision,  monitoring  and
performing of Health and safety for
workers
Monitoring and inspection of
projects to determine compliance
with all environmental and social
O requirements
Members of b The Ministry may impose penalties
4. Department : .
MONREC P % and/ or require the project
=

proponent to undertake corrective
action

Where, the Ministry views that the
project is not in compliance, it shall
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No. Name

Position

Department

Responsibilities and Duties

o Promptly inform the project

proponent

o Indicate specific non-
compliances of the project
environmental and social

requirements; and

o Specify a time period for the
project proponent to bring the
project into compliance

¢ In the event of noncompliance

o Inform the project proponent
indicating the specific non-
compliances with environmental
and social requirements;

e Where a project is not in
compliance or not likely to comply
with its environmental and social
requirements, take enforcement
action including:

o Suspension of project operation;
and

o Employing third parties to
correct non-compliance

Source: Environmental Impact

Assessment Procedure (2015).

The detail Environmental Management Plans for the proposed project is described in the

following tables.
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Table 8. 2 Environmental Management Plan for Construction Phase

EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

project site

Spray water regularly
on access roads and
working places

If possible, pave all

access roads of the
project
Install proper covers

for transportation
vehicles when carrying
soil, sand and cement

Avoid construction
activities and earth
working activities
which generate

excessive  dust on
extremely windy days
Install Temporary

EMP

Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
1. Impacts on air | Solar Power | Dust and Control  speed  of | Already Low Clean Power
Plant gaseous construction  vehicles | included in Energy Co.,
emission and transportation | cost Ltd.
vehicles within the | estimation for

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

Building Enclosures at
excessive dust
generated working area
Provide Personal
Protective Equipment
(PPEs) such as masks
and dust respirators for
construction  workers
who work in intensive
dust generation area
Implement regular
inspection and proper
maintenance for the
construction machines,
generators,
construction  vehicles
and transportation
vehicles

Regular water spraying
on working places of
poles erection and
cables stringing must
be carried out in order

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

to control dust emission
by increasing humidity
of working area.

Earth working
activities for poles
erection which generate
excessive dust must be
avoided on extremely
windy days.

Regular inspection and
proper maintenance for
the construction
machines, construction
vehicles and
transportation vehicles
must be implemented
to control gaseous
emission

Impacts on
water

Solar Power
Plant

Groundwater
pollution and
groundwater
depletion

Carry out site levelling
with minimum
alteration in contour
level

Implement regular

Already
included in
cost
estimation for

Very
Low

Clean Power
Energy Co.,
Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

inspection for
construction machines,
generators,
construction  vehicles
and transportation
vehicles

Provide toilets,
washing basins and
septic tanks adequately
Manage groundwater
usage systematically in
construction activities

Regular inspection for
construction machines,
construction  vehicles
and transportation
vehicles must be done

Proper  management
must be implemented
for poles erection and
cables stringing
activities

EMP

Prepared by E Guard Environmental Services Co., Ltd.
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foundation

systematically and
properly

Use leak-proof fuel
containers with
secondary
containments in fuel
storage area

Carry out refueling
carefully

Use modernized
construction machines,
construction  vehicles
and transportation
vehicles

Maintain these
machines and vehicles
regularly

Identify isolated
machineries

estimation for
EMP

Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
3. Impact on soil | Solar Power | Soil Carry out earth working | Already Low Clean Power
Plant contamination activities and concrete | included in Energy Co.,
mixing processes for | cost Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

maintenance area with
paved ground

Carry out PV modules
installing properly
Damaged PV modules
must be disposed with
adequate packaging at
waste management
authorities or service
providers, according to
the instructions of the
government and direct
burry and open burning
must be strictly

prohibited

HSE Coordinator must
monitor handling,
stockpiling and

disposal of PV modules
as per monitoring plan
Plant some shady trees
Define raw materials
storage area  with

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

impervious surface

Provide toilets,
washing basins and
septic tanks adequately

Earth working
activities and concrete
mixing processes for
foundation of poles of
overhead transmission
line must be carried out
systematically and
properly.

Proper  management
must be needed for
cable stringing and
vegetation  clearance
for right of way of
overhead transmission
line

Noise and
vibration
impacts

Solar Power
Plant

Nuisance due
to noise and
vibration

Notify excessive noise
and vibration generated
construction activities
to nearby local

Already
included in
cost
estimation for

Low

Clean Power
Energy Co.,
Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
generation communities EMP

Inspect and maintain
construction machines,
construction  vehicles
and transportation
vehicles regularly
Provide Personal
Protective Equipment
(PPEs) such as earplugs
and earmuffs  for
construction  workers
who work in excessive
noise generated area
Instruct transportation

vehicles’ drivers to
avoid gunning  of
vehicle engines or

hooting when passing
through sensitive areas
across  transportation
routes

Place highly noise and
vibration generated
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

construction machines
and  generators in
enclosures

Avoid working noise
and vibration generated
construction activities
at night, if possible

Construction machines,
construction  vehicles
and transportation
vehicles  used in
construction activities
must be inspected and
maintained regularly

Proper  management
must be implemented
for poles erection,
cables stringing
activities and unloading
electrical equipment

Impacts on
terrestrial

Solar Power
Plant

Disturbance
terrestrial
ecology and

Prohibit vegetation
clearance beyond
designated area of

Already
included in
cost

Very
Low

Clean Power
Energy Co.,

Prepared by E Guard Environmental Services Co., Ltd.
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construction
workers

who are working at
height

Use lockout-tagout
system for installation
and testing of electrical
equipment

Provide Personal
Protective Equipment
(PPEs) such as safety
helmets, splash

estimation for
EMP

Estimated
No. Potential Location Impacts Mitigation Measures Cost of Residual | Responsible
Impacts Proposed Impacts Party
Measures
ecology habitats ground mounted solar | estimation for Ltd.
power plant EMP
Prohibit introduction of
exotic  species by
workers
Overhead Minimize  vegetation
Transmission clearance within right
Line of way of overhead
transmission line as
much as possible
6. Occupational | Solar Power | Health and Provide personal fall | Already Very Clean Power
health and Plant safety restraint system for | included in Low Energy Co.,
safety impacts problems for installation ~ workers | cost Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

goggles, dust
respirators, ear muffs,
safety gloves, reflected
safety suits and safety

boots for all
construction workers
Monitor regularly

whether  construction
workers use PPEs
adequately or not

Tag safety notices and
emergency contact
numbers of the Fire
Services Department,
Hospitals and Police
Stations and contact
persons for emergency
cases at noticeable

places

Provide  First aid
training, safety
training,  firefighting
training, electrical
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

equipment installation
training and  other
essential trainings for
construction activities
Provide first aid Kits
Operate  construction
machines and
construction  vehicles
by trained and licensed
industrial machine
operators

Prepare health and
safety management
plan for construction
workers based on the
EMP in  Myanmar
language and any other
language that
construction  workers
can read and display
prominently

Provide purified
drinking  water for
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

construction workers
Follow the instructions
issued by the Ministry
of Health and Sports to
prevent COVID-19
virus infection during
pandemic period

Personal fall restraint
system must be
provided for poles
erection and cables
stringing workers who
are working at height.

The project proponent
must provide Personal
Protective Equipment
(PPEs) such as safety
helmets, splash
goggles, dust
respirators, ear muffs,
safety gloves, reflected
safety suits and safety
boots for all
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

construction workers
The project proponent
must monitor regularly
whether  construction
workers use PPEs
adequately or not for
ensuring safe working
site

Construction machines
and construction
vehicles must  be
operated by trained and
licensed industrial
machine operators

Community
health and
safety impacts

Solar Power
Plant

Overhead
Transmission

Health and
safety
problems for
nearby local
communities

Drive vehicles properly
with low speed at
public road while
mobilizing,

transporting electrical
equipment and
construction materials

Cable stringing and
poles  erection  for

Already
included in
cost
estimation for
EMP

Very
Low

Clean Power
Energy Co.,
Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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construction vehicles,
transportation vehicles
and electrical system of

construction  worker
camp regularly

Install fire
extinguishers near
temporary raw

materials storage area,
fuel  storage area,

generators and
construction  worker
camp

estimation for
EMP

Estimated
No. Potential Location Impacts Mitigation Measures Cost of Residual | Responsible
Impacts Proposed Impacts Party
Measures
Line overhead transmission
line must be
implemented properly
Informed to nearby
local community when
these activities are
carried out
8. Fire hazard All Loss of Inspect and maintain | Already Very Clean Power
impacts construction | properties and construction machines, | included in Low Energy Co.,
area life generators, cost Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Inspect fire
extinguishers regularly
Store water for
firefighting  purposes
adequately

Provide  firefighting
training and fire drills
for all construction
workers

Tag safety notices and
emergency contact
numbers of the Fire
Services Department,
Hospitals and Police
Stations and contact
persons for emergency
cases at noticeable
places

Assign an assembly
point

Prohibit smoking
strictly in the project
site

Prepared by E Guard Environmental Services Co., Ltd.
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Reuse excavated soil at
other places of the
project as soil filing and
leveling activities

Calculate detail
requirement of raw
materials for
purchasing  electrical
equipment and
construction materials

Implement  recycling,
reuse and

refurbishment of solid
waste

Define temporary
disposal site within the
project, before final
disposal

Estimated
Potential : L Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
9. Wastes Solar Power | Water and soil Collect vegetation | Already Low Clean Power
generation Plant pollution and debris generated from | included in Energy Co.,
impacts impacts on land clearance | cost Ltd.
health activities at separate | estimation for
places EMP

Prepared by E Guard Environmental Services Co., Ltd.

152



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Segregate solid wastes
by using different
appropriate waste bins
Prohibit burning and
landfilling solid waste
at the project site
strictly

Provide adequate
sanitation facilities
such as toilets, washing
basins and septic tanks
for construction
workers

Keep and handle fuel
and lubricants  for
construction machines
and vehicles
systematically
Dispose of used oil by
collecting with leak
proof containers with
secondary
containments
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead

Identify
machineries
maintenance area with
paved ground

If PV modules are
damaged during
installing, direct buried
must  be  strongly
prohibited and
disposing with
adequate packaging at
authorized waste dealer
must be implemented
Collect residual
cement, solvent-based
paints and  other
lubricants separately at
designated area
Transfer final disposal
of solid wastes and
hazardous wastes to the
Township Municipal

isolated

Vegetation debris
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Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
Transmission generated from land
Line clearance activities
within right of way of
overhead transmission
line must be collected
at separate place
Excavated soil must be
reused at other places
of the project as soil
filing and leveling
activities.
Table 8. 3 Environmental Management Plan for Operation Phase
Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures P
Impacts Proposed Impacts Party
Measures
1. Impacts on air | All Dust and Pave all roads within | Already Very Clean Power
Operation gaseous the project included in cost | |_ow Energy Co.,
Area emission Implement ~ regular | estimation for Ltd.
maintenance and | EMP
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cleaning and
maintenance properly
Damaged PV modules
and uninstalled
lifespan-expired PV
modules  must  be
disposed with adequate
packaging at waste
management

Estimated
No. Potential Location Impacts Mitigation Measures Cost of Residual | Responsible
Impacts Proposed Impacts Party
Measures
inspection for
management vehicles,
maintenance vehicles,
generators,
refrigerators and air
conditioning system
Ensure good ventilation
system at multiple-use
building
Plant some shady trees
2. Impacts on All Groundwater Install proper drainage | Already Low Clean Power
water Operation pollution and system  within the | included in cost Energy Co.,
Area groundwater project site estimation for Ltd.
depletion Carry out PV modules | EMP

Prepared by E Guard Environmental Services Co., Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

authorities or service
providers, according to
the instructions of the
government and direct
burry and open burning
must be strictly

prohibited

HSE Coordinator must
monitor handling,
stockpiling and

disposal of PV modules
as per monitoring plan
Inspect and maintain
transformers,

management vehicles,
maintenance vehicles

and generators
regularly
Carry out refueling
properly
Check and clean
drainage system
properly
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Carry out PV modules
cleaning and
maintenance properly

Damaged PV modules

and uninstalled
lifespan-expired PV
modules  must  be

disposed with adequate
packaging at waste
management

authorities or service
providers, according to
the instructions of the
government and direct
burry and open burning

EMP

Estimated
No. Potential Location Impacts Mitigation Measures Cost of Residual | Responsible
Impacts Proposed Impacts Party
Measures
Prohibit direct
disposing domestic
waste from multiple-
use building into the
drains
3. | Impactonsoil | All Soil Install proper drainage | Already Very Clean Power
Operation contamination system  within  the | includedincost | | ow Energy Co.,
Area project site estimation for Ltd.

Prepared by E Guard Environmental Services Co., Ltd.

158



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

must be strictly

prohibited

HSE Coordinator must
monitor handling,
stockpiling and

disposal of PV modules
as per monitoring plan
Design fuel storage
area and generators
area with impervious
surface

Carry out electrical

equipment
maintenance,

especially for
transformers, by

technicians and experts
properly

Inspect temporary
domestic waste storage
area, fuel storage area
and switchyard
regularly
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construction
workers

who are working at
height

Use lockout-tagout
system for maintenance
of electrical equipment
Provide Personal

EMP

Estimated
Potential . . Cost of Residual | Responsible
No. Location Impacts Mitigation Measures
Impacts Proposed Impacts Party
Measures
4. | Noise and All Nuisance due Inspect and maintain | Already Very Clean Power
vibration Operation to noise and generators, inverters, | includedincost | | ow Energy Co.,
impacts Area vibration transformers, estimation for Ltd.
generation management  vehicles EMP
and maintenance
vehicles regularly
Install silence-type
generators
Plant some shady trees
5. Impacts on All Disturbance Prohibit introduction of | Already Very Clean Power
terrestrial Operation terrestrial exotic ~ species by | includedincost | [ ow Energy Co.,
ecology Area ecology and workers estimation for Ltd.
habitats EMP
6. | Occupational | Solar Power | Health and Provide personal fall | Already Low Clean Power
health and Plant safety restraint system for | included in cost Energy Co.,
safety impacts problems for maintenance ~ workers | estimation for Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Protective Equipment
(PPEs) such as safety
helmets, safety gloves,
reflected safety suits
and safety boots for all
maintenance workers
Monitor regularly
whether  maintenance
workers use PPEs
adequately or not

Tag safety notices and
emergency contact
numbers of the Fire
Services Department,
Hospitals and Police
Stations and contact
persons for emergency
cases at noticeable

places

Provide  first  aid
training, safety
training,  firefighting
training, electrical
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

equipment repairs and
maintenance training
and other essential
trainings for operation
processes of electricity
generation and
distributing

Provide first aid kits
Mark all energized
electrical  equipment
with warning sign
Carry  out  proper
management for
electricity  generation
and distributing such as
checking all electrical
cords, cables and do not
use overload voltage
Train  and  assign
housekeeping staffs to
do regular cleaning and
housekeeping

Manage the drainage
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

systems of the project
properly

Provide purified
drinking  water  for
workers

Follow the instructions
issued by the Ministry
of Health and Sports to
prevent COVID-19
virus infection during
pandemic period

Personal fall restraint
system must be
provided for overhead
transmission line
maintenance  workers
who are working at
height
Lockout-tagout system
must be used for
maintenance of
overhead transmission
line
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

The project proponent
must provide Personal
Protective Equipment
(PPEs) such as safety
helmets, safety gloves,
reflected safety suits
and safety boots for all
maintenance workers
The project proponent
must monitor regularly
whether  maintenance
workers use PPEs
adequately or not

Community
health and
safety impacts

Solar Power
Plant

Health and
safety
problems for
nearby local
communities

Follow international
standards to generate
electricity and
distribute to
Thapyaywa Substation
Assess glint and glare
on nearby local
communities and
consult with experts,
before PV modules

Already
included in cost
estimation for
EMP

Low

Clean Power
Energy Co.,
Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission
Line

installation

Tag safety notices and
warning signs at the
fence of the project site

safety  notices and
warning signs must be
tagged at the poles of
overhead transmission
line in order to prohibit
local people climbing
poles of overhead
transmission line.

Fire hazard
impacts

Solar Power
Plant

Loss of
properties and
life

Implement
maintenance activities
regularly and properly
Install fire
extinguishers must be
installed  near  fuel
storage area,
generators, switchyard,
multiple-use building
Inspect fire
extinguishers regularly

Already
included in cost
estimation for
EMP

Low

Clean Power
Energy Co.,
Ltd.
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Use dry powder type
fire extinguishers to
extinguish  electrical
fire and water shall not
be used

Store water adequately
and properly  with
storage tanks for other
type of fire cases

Install fire hose reels
and fire hydrants to
extinguish fire by using
water

Provide  firefighting
training and fire drills
for all workers
Implement fire
protection lane in dry
season around the
project site

Tag safety notices and
emergency contact
numbers of the Fire
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

Overhead
Transmission

Services Department,
Hospitals and Police
Stations and contact
persons for emergency
cases at noticeable
places

Assign an assembly
point for emergency
cases

Prohibit smoking
strongly  within  the
project site

Install ~ visible and
audible  fire alarm
system

Assign emergency
routes and exists at
multiple-use building,
these emergency routes
and exists must not be
blocked

Maintenance activities
must be implemented
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waste by using different
appropriate waste bins

Prohibit burning and
landfilling solid waste

at the project site
strongly

Install proper drainage
system  within  the
project site

Provide adequate
sanitation facilities

such as toilets, washing
basins and septic tanks
Keep and handle fuel

Estimated
No. Potential Location Impacts Mitigation Measures Cost of Residual | Responsible
Impacts Proposed Impacts Party
Measures
Line regularly and properly
for overhead
transmission line
9. Wastes All operation | Water and soil Define temporary | Already Low Clean Power
generation area pollution and disposal site within the | included in cost Energy Co.,
impacts impacts on project for domestic | estimation for Ltd.
health waste, before final EMP
disposal
Segregate domestic
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No.

Potential
Impacts

Location

Impacts

Mitigation Measures

Estimated
Cost of
Proposed
Measures

Residual
Impacts

Responsible
Party

and lubricants  for
maintenance vehicles
Damaged PV modules
and uninstalled
lifespan-expired PV
modules  must  be
disposed with adequate
packaging at waste
management
authorities or service
providers, according to
the instructions of the
government and direct
burry and open burning
must be strictly

prohibited

HSE Coordinator must
monitor handling,
stockpiling and

disposal of PV modules
as per monitoring plan

Dispose of used oil by
collecting with leak
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No.

Potential
Impacts

Location Impacts

Mitigation Measures

Estimated

Cost of Residual
Proposed Impacts
Measures

Responsible
Party

proof containers
Transfer final disposal
of solid wastes and
hazardous wastes to the
Township Municipal

8.3 Environmental Monitoring Plan
The following table describes the detail Environmental Monitoring Plan for construction phase and operation phase of the proposed project.

Table 8. 4 Environmental Monitoring Plan

Iron, Chloride, Manganese,
Biological Oxygen Demand
(BOD), Chemical Oxygen
Demand (COD), Oil and

the project site

No. | Environmental Parameters Frequency Location Estimated Cost | Responsible Party
Concerns
A. | Construction Phase (Solar Power Plant)
1. Air quality PMio, PM2s5, CO, CO2, SO, | Once A suitable point | Already included | Clean Power Energy
NO:2 within the | in cost estimation | Co., Ltd.
project site for EMP
2. Groundwater pH, Color (true), Turbidity, | Once An outlet from a | Already included | Clean Power Energy
quality Conductivity, Total Alkalinity, tube well within | in cost estimation | Co., Ltd.

for EMP

Prepared by E Guard Environmental Services Co., Ltd.
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No. | Environmental Parameters Frequency Location Estimated Cost | Responsible Party
Concerns
Grease, Total Coliform
Bacteria, Total Nitrogen, Total
Phosphorus, Total Suspended
Solids
3. Noise level Equivalent Noise Level dB (A) | Once A suitable point | Already included | Clean Power Energy
within the | in cost estimation | Co., Ltd.
project site and a | for EMP
suitable point at
the boundary of
project site
4. Waste Quantity Amount of construction solid | Monthly All construction | Already included | Clean Power Energy
waste, domestic solid waste and area in cost estimation | Co., Ltd.
hazardous waste disposal for EMP
B. | Construction Phase (Overhead Transmission Line)
1. Air quality PMio, PM2s, CO, CO2, SO, | Once In the middle of | Already included | Clean Power Energy
NO: transmission in cost estimation | Co., Ltd.
line’s route for EMP
2. Noise level Equivalent Noise Level dB (A) | Once In the middle of | Already included | Clean Power Energy
transmission in cost estimation | Co., Ltd.
line’s route for EMP
C. | Operation Phase
1. Air quality PM1o, PM2s, CO, CO2, SO, Twice a year In front of Already included | Clean Power

NO2

power station

in cost estimation
for EMP

Energy Co., Ltd.
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disposal

for EMP

No. | Environmental Parameters Frequency Location Estimated Cost | Responsible Party
Concerns
2. Groundwater pH, Color (true), Turbidity, Twice a year An outlet from a | Already included | Clean Power
quality Conductivity, Total Alkalinity, tube well within | in cost estimation | Energy Co., Ltd.
Iron, Chloride, Manganese, the project site | for EMP
Biological Oxygen Demand
(BOD), Chemical Oxygen
Demand (COD), Oil and
Grease, Total Coliform
Bacteria, Total Nitrogen, Total
Phosphorus, Total Suspended
Solids
3. Discharged water | pH, Biological Oxygen Twice a year At final outlet of | Already included | Clean Power
quality Demand (BOD), Chemical drainage system | in cost estimation | Energy Co., Ltd.
Oxygen Demand (COD), Qil for EMP
and Grease, Total Coliform
Bacteria, Total Nitrogen, Total
Phosphorus, Total Suspended
Solids
4. Discharged water | pH, Conductivity, Total Monthly At final outlet of | Already included | Clean Power
quality Dissolved Solids, Temperature drainage system | in cost estimation | Energy Co., Ltd.
for EMP
5. Noise level Equivalent Noise Level dB (A) | Twice a year In front of Already included | Clean Power
power station in cost estimation | Energy Co., Ltd.
and staff quarter | for EMP
6. Waste Quantity Amount of domestic solid Quarterly All operation Already included | Clean Power
waste and hazardous waste area in cost estimation | Energy Co., Ltd.

Prepared by E Guard Environmental Services Co., Ltd.

172



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

rules, policies and regulations

for EMP

No. | Environmental Parameters Frequency Location Estimated Cost | Responsible Party
Concerns
7. Environmental Assess the compliances with Once a year At the project Already included | Clean Power
auditing this EMP as well as laws, office in cost estimation | Energy Co., Ltd.

Prepared by E Guard Environmental Services Co., Ltd.
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The following table shows the expenditures for the implementation of Environmental
Management Plan and mitigation measures. Estimated prices may be varied according to the
implementation time and service providers. We, Clean Power Energy Co., Ltd. strongly
commit that we will add required funds for the implementation of Environmental Management
Plan and mitigation measures including monitoring plan if the following cost estimation for

EMP is not enough at the time of real practices throughout the project lifespan.

Table 8. 5 Cost Estimation for EMP and Mitigation Measures

No. Item Unit Frequency Unit Cost Cost
(MMK) (MMK)

A. Mitigation Measures for Construction Phase

1. Dust control Lump Sum 3,000,000

2. Provide Personal Lump Sum 1,000,000
Protective
Equipment (PPEs) to
workers

3. Provide adequate Lump Sum 800,000
toiles and septic
tanks facilities

4. Use leak-proof fuel Lump Sum 500,000
containers with
secondary
containments

5. Provide first aid kits Lump Sum 800,000
and training for
workers

6. Provide purified Lump Sum 600,000
drinking water for
workers

7. Install fire Lump Sum 500,000
extinguishers

8. Wastes disposal Lump Sum 900,000

Subtotal 8,100,000

B. Mitigation Measures for Operation Phase

1. Install good Lump Sum 2,500,000
ventilation system

2. Plant some shady Lump Sum 1,000,000
trees

3. Install proper Lump Sum 1,500,000
drainage system

4. Provide Personal Lump Sum 500,000
Protective
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No. Item Unit Frequency Unit Cost Cost
(MMK) (MMK)
Equipment  (PPESs)
for workers
5. Provide first aid kits Lump Sum 500,000
for workers
6. Provide purified Lump Sum 1,000,000
drinking water for
workers
7. Install dry powder Lump Sum 800,000
type fire
extinguishers,  fire
hose reels and fire
hydrants
8. Install visible and Lump Sum 500,000
audible fire alarm
system
9. Waste disposal Month 12 100,000 1,200,000
Subtotal 9,500,000
Contingency 2,000,000
Total 19,600,000

The following table describes the cost estimation for Environmental Monitoring Plan, Supervision
and Capacity Building Programs and these will cost annually. Prices may be varied according to
the implementation time and services providers.

Table 8. 6 Cost Estimation for Monitoring, Supervision and Capacity Building

Prepared by E Guard Environmental Services Co., Ltd.

No. Item Unit Quantity Unit Cost Annual
(MMK) Cost
(MMK)
A. Environmental Monitoring Plan
1. Air quality Frequency 2 600,000 1,200,000
per year
2. Water quality Frequency 2 500,000 1,000,000
per year
3. Noise level Frequency 2 600,000 1,200,000
per year
4, Waste quantity Frequency 4 150,000 600,000
per year
5. Environmental Frequency 1 300,000 300,000
auditing per year
Subtotal 4,300,000
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No. Item Unit Quantity Unit Cost Annual
(MMK) Cost
(MMK)
B. Supervision

1. HSE coordinator Months 12 700,000 8,400,000
2. HSE assistant Months 12 400,000 4,800,000
Subtotal 13,200,000
C. | Capacity Building Programs (Training for workers) 1,500,000
Total 19,000,000

8.5 Corporate Social Responsibility (CSR) Plan

Clean Power Energy Co., Ltd. will implement Corporate Social Responsibility (CSR) Plan
together with Environmental Management Plan (EMP) through the project lifespan. The
objective of this plan is to create social welfare for local community and to prove that
implement of the proposed project is beneficial for not only the project proponent but also for
local community. The project proponent has a plan to use 2% of Annual Net Profit for the
corporate social responsibility fund for the following subjects. Detail CSR Plan of the proposed
project is attached in Appendix- 8.

Table 8. 7 Corporate Social Responsibility Plan of the Project

No. Subjects Percentage of the Fund
1. Education 25%
2. Health Care 25%
3. Social Aid 25%
4. Environmental Conservation 25%

8.6 Grievance Redress Mechanism

People who live near the project site or stakeholders concerned with the problems and impacts
that they suffer from the proposed project, they can complain though Grievance Committee,
which includes the responsible persons of the project proponent, representatives from
Thapyaywa Village and Myo Gyi Gone Village and representative from General
Administration Department (Thazi Township). Small issues will be solved at the Grievance
Committee stage and other unsolved problems will be submitted to higher responsible
authorities and finally the court will decide in legal terms. The following diagram shows detail
steps of Grievance Redress Mechanism of the proposed project.
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Complaints

(Persons raising grievances and issues)

__________________ Representative of the
Via Telephone, E-mail, project proponent
Letter and Social Media

__________________

~N—_————

v Representatives of

Grievance Committee Thapyaywa Village and
— Myo Gyi Gone Village

Dissatisfied
Representative of GAD

(Thazi Township)

\ 4

Relating Agency (Mandalay Region
ECD)

2
Court

Figure 8. 1 Grievance Redress Mechanism for the Proposed Project

8.7 Firefighting Plan

Fire extinguishers must be installed near fuel storage area, generators, switchyard, multiple-
use building and these fire extinguishers must be inspected regularly. Especially, dry powder
type fire extinguishers must be used to extinguish electrical fire and water shall not be used.
Water must be stored adequately and properly with storage tanks for other type of fire cases.
Fire hose reels and fire hydrants must be installed to extinguish fire by using water. Firefighting
training and fire drills must be provided for all workers in order to extinguish fire cases.
Besides, safety notices and emergency contact numbers of the Fire Services Department,
Hospitals and Police Stations and contact persons for emergency cases must be tagged at
noticeable places of the project site. An assembly point must be assigned for emergency cases
to gather workers and smoking must be strongly prohibited in the project site. Visible and
audible fire alarm system must be installed and emergency routes and exists must be assigned
at multiple-use building, these emergency routes and exists must not be blocked. Moreover,
the project proponent will assign teams for firefighting such as preparedness team,
extinguishing team, evacuation team and first aid team. In extinguishing team, there will be 14
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members to extinguish fire effectively and there will be 14 members in evacuation team to
evacuate properties and human to safe place. Detail firefighting plan of the proposed project is
attached in Appendix- 9. The following figures describe firefighting equipment and sign that
the proponent will install.

4 |l Fire
fvacoaion [l €XI

ROUTE Keep clear

7 K

Assembly Pomt

Figure 8. 2 Firefighting Equipment and Singages

8.8 Emergency Response and Preparedness Plan

In case of fire, all the workers including guests should be evacuated systematically as soon as
possible. Firefighting group must be assigned which will cooperate with Thazi Township’s Fire
Services Department. The proponent has committed to abide guidelines provided by Myanmar
Fire Services Department. Emergency escape plan must be tagged at multiple-use building.

As the project is located within the Zone 111 (Strong Zone) earthquake zone, the emergency
preparedness for earthquake must also be taken. The multiple-use building and electrical
equipment including switchyard and overhead transmission line must be built with the
international standards to withstand the risk of earthquake. The workers should have the
knowledge concerning with the earthquake.

For all emergency cases, emergency response plan must be developed by the project proponent
and train to all workers in order to evacuate systematically during emergency cases. Recovery
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plan must be developed because recovery plan should be followed after severe damages due to

emergency cases.

Afire is both frightening and destructive,
Fires are a dangertao buildings 2nd residents
in equal measure. Keep your coal in the event
of a fire by following these SAFE STEPS:
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Tha shaking during an earthquake causes
buildings to cotlapse and can lead to other
hazards, such as fires, tsunamis, flooding
and landslides. For your best chance of
coming out of an earthquake unshaken,

| [EARTHQUAKE] .

TSSO rIINSNSsN

B

BE PREPARED...

PREPARE YOUR GO-BAGS KROW WHERE 70 EVACUATE

IF YOU FEEL SHAKING...

EQUIPMENT

HWE AWAY FROM WINDOWS,
LASS AND HEAVY DBJECTS

EXTINGUISH ANY FIRES
IMMEDIATELY

ENSURE EXIT DOORS ARE OPEN
SO THEY DON'T GET STUCK

IF IN BED, DON'T MOYE,
PUT APILLOW OVER YOUR HEAD

TAKE COVER OET UNDER A
STURDY TABLE

HOLD ONE OF THE TABLE LEBS

WAIT UNTIL THE SHAKING STOPS
THEN BET OUY

lN CASE OF AFTERSHOCKS,

DO NOT GO HOME UNLESS LOCAL

GRAB GO-BAG AND LEAVE. STAY AWAY FROM DAMAGED
NEVER USE AN ELEVATOR BUILDINGS

LLOW THE SAME SAFE STEPS | AUTHORITIES DEEM IT SAFE

a0, |SAFESTEPS.COM| ey

+C

APPROYED BY: of Red Cross and Red Crascent Socisties |

Figure 8. 3 Safety Cards for Awareness of Emergency Cases

In case of Fire, the following emergency response plan should be done immediately.

é Alert other workers to gather at assembly point
é For electrical fire, turn off electricity distributing devices before fighting
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For electrical fire, oil and lubricant fire DO NOT USE WATER, rather use dry powder
type fire extinguishers

If small, control using an extinguisher or fire hose reel

Contact Fire Services Department if not under immediate control

Attend to human life in immediate danger

Once out of the building, stay out. Do not allow people to go back into the burning
building to collect valuables. While existing the building, close doors (but do not lock)
to slow down the spread of fire

Obey all instructions issued by the project proponent

Proceed to emergency evacuation area

First aid measures should be followed to all injured persons and transfer to clinic or

hospital if necessary.

181
Prepared by E Guard Environmental Services Co., Ltd.



EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

9. Results of the Public Consultation

9.1 Purpose of the Consultation Meeting

It is important to disclose the information of the project during the EMP report preparation
and the opinions of attendees must be considered in implementation of the project.
Consultation meeting should be held with local people to be affected by the project,
administrative bodies and community-based organizations. Especially, results of consultation
with Project Affected Persons (PAP) should be considered in identification of impacts, impact
assessment, mitigation measures formulating and environmental monitoring plans.

9.2 Methodology and Approach

As methodology, information disclosure should be carried out by announcing the public
consultation meeting for the proposed project to local people within an adequate time needed
for invitation. All feedbacks from public consultation meeting should be well-addressed and
considered in the formulation of EMP, environmental monitoring plan and CSR plan. For the
proposed project, the project proponent informed and invited local people to attend the public
consultation meeting. The EMP report will be finalized and submitted to ECD for
environmental approval. After submission, the submitted EMP report will be ensured for
available to interested parties and public at Thazi Township General Administration
Department, Mandalay Region Environmental Conservation Department, proposed ground
mounted solar power plant’s project office and office of E Guard Environmental Services,
where any interested persons can review for further comments and suggestions.

Public consultation and information disclosure concerning with the Environmental
Management Plan (EMP) for the construction and operation of 30 MW ground mounted solar
power plant project connected to Thapyaywa Substation, proposed by Clean Power Energy
Co., Ltd. was held on 9" January, 2021 at Yadanar Alin Library, Myo Gyi Gone Village,
Thapyaywa Village Tract, Thazi Township. The staring time was 9:00 am and finished at
10:30 am. The objective of the meeting is to disclose information of the project, potential
impacts of project activities and mitigation measures and to receive public recommendations
and feedbacks for the proposed project. The project proponent invited local people by
negotiating with village administrators. As the public consultation meeting was held during
COVID-19 Pandemic Period, there were some limitations related to number of attendees,
venue and social distancing. The attendance list, presentation file and photos are described in
Appendix- 4, 5, 6 and 7. The number of attendees in the meeting is briefly shown in the
following table.

Table 9. 1 Attendance List of Public Consultation Meeting

No. Category Number of Participants
1. Local People from Myo Gyi Gone Village 16
2. Local People from Thapyaywa Village 3
3. Representatives of project proponent 2
4. Representatives of E Guard Environmental 3
Services
Total 24
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9.3 Agenda of Public Consultation Meeting
The meeting was held in accordance with the following agenda;

1) Opening the ceremony

2) Presentation of Project Information by U Aung Kyaw Khaing (Project Manager, Clean
Power Energy Co., Ltd.)

3) Presentation of Environmental Management Plan (EMP) for construction and operation
of 30 MW ground mounted solar power plant project connected to Thapyaywa
Substation by U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental
Services Co., Ltd.)

4) Questions, Comments and Suggestions from the attendees.

5) Closing the ceremony

The detail of each agenda is described at the following:
1. Opening Ceremony

2. Presentation of Project Information by U Aung Kyaw Khaing (Project Manager, Clean
Power Energy Co., Ltd.)

U Aung Kyaw Khaing briefly explained the project information such as type of business,
construction and operation processes of the project, project proponent information and project
description.

3. Presentation of Environmental Management Plan (EMP) for construction and
operation of 30 MW ground mounted solar power plant project connected to Thapyaywa
Substation by U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental
Services Co., Ltd.)

U Aung Si Thu Thein explained the processes of environmental management plan preparation,
potential positive impacts of the project, potential negative impacts of the project, proposed
mitigation measures to reduce these negative impacts, proposed monitoring plan, grievance
redress mechanism and environmental quality measurements processes of the proposed project.

4. Questions, Comments and Suggestions from the Attendees

Question: U Than Tun (Myo Gyi Gone Village) discussed that he would like to thank for
economic development of the country due to the project implementation. He wants to know
land acquisition processes for the project and is the noise generated from the workers and staffs
of the project considered as the noise impact of the project? Moreover, he hopes this project
can create employment opportunities for local people.

Answer: U Aung Kyaw Khaing (Project Manager, Clean Power Energy Co., Ltd.) answered
that the project proponent has the rules and regulations for the workers and staffs and they will
make penalties for the offenders who do not obey those regulations among their workers.
Moreover, they will create employment opportunities for local people at the project and land
acquisition processes of the project has already finished and agreed with local people.

Question: U Thar Ya (Myo Gyi Gone Village) discussed that local people are satisfied with
regards to the project implementation because the project proponent discussed and got
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agreement with local people. He does not want any arguments between the workers of the
project and local people and he hopes this project can create employment opportunities for
local people.

Answer: U Aung Kyaw Khaing (Project Manager, Clean Power Energy Co., Ltd.) answered
that they will create employment opportunities for local people at the project and they already
employed some local people at the project currently.

Question: U Win Toe Aung (Myo Gyi Gone Village) asked that how will the wastes generated
from the project disposed of?

Answer: U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services)
answered that the project proponent will dispose of solid waste and hazardous waste by
contacting the Thazi Township Municipal and the project proponent will install proper drainage
system for liquid waste generated from the project.

Question: U Soe Yan Paing Htet (Myo Gyi Gone Village) asked that is there any glint and
glare from the PV panels and if yes, how to protect these reflections which can affect to their
village?

Answer: U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services)
answered that glint and glare from PV panels is the lowest level because the project proponent
will use latest technology and qualified PV panels for the project as well as need to assess glint
and glare and consult with experts to reduce glint and glare impacts.

5. Closing the Ceremony
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10. Conclusion and Recommendations

10.1 Conclusion

This Environmental Management Plan (EMP) Report was prepared by E Guard Environmental
Services Co., Ltd. for construction and operation of 30 MW ground mounted solar power plant
project connected to Thapyaywa Substation, proposed by Clean Power Energy Co., Ltd., which
is formed by consortium of Gold Energy Co., Ltd. and Universal Energy Co., Ltd. The
proposed project is located at Thapyaywa Village Tract, Thazi Township, Meiktilar District,
Mandalay Region, Myanmar. Its coordinate points are 20° 58' 39.33" N, 96° 0' 45.20" E and
the average altitude of the site is 167 m. The construction of the proposed project includes box
transformer foundation, supporting bracket and foundation of solar power station, multiple-use
building and outdoor equipment foundation construction as well as construction and stringing
of 33 kV overhead transmission line. The main objective of the study is to identify the major
environmental impacts due to the implementation of the project activities in two phases;
construction phase and operation phase, however, study for decommissioning phase is
excluded because project proponent will transfer proposed project to the Ministry of Electricity
and Energy after operation period. Environmental Management Plan (EMP) has been
conducted for the proposed project in accordance with Environmental Impact Assessment
Procedure as per instructions of Environmental Conservation Department (ECD). The project
proponent has to implement the proposed project in compliance with the National laws and
regulations for environmental protection.

E Guard Environmental Services conducted environmental quality monitoring at project site
on January 7 and 8, 2021. According to the observed data, the observed values of gases such
as SOz, NO2, CO and CO; are lower than the respective guideline values. For dust emissions,
the observed values of both PMio and PM2s are also within the guideline values of NEQEG.
Therefore, it can be considered that the ambient air quality of the proposed project is quite good
before the implementation of the project. For groundwater quality, most of the parameter
measured are within the WHO guideline value for drinking water. With regards to noise level
at source, the results are lower than standard value not only at day time but also at night time.
Similarly, with regards to noise level at receptor, the results are lower than standard value not
only at day time but also at night time. Therefore, it can be considered that the noise level at
the proposed project is within the guideline value of NEQEG before the implementation of the
project.

This project can ensure some positive impacts such as providing job opportunities, business
opportunities, revenue to government, CSR development, carbon emission reduction, resources
conservation and green economy. The assessment of each impact is based on consideration of
the magnitude, duration, extent and probability of activities which are going to be carried out
during construction and operation phases. During the construction phase, impacts on air, soil,
noise and vibration impacts and solid waste generation impacts are assessed as Moderate
Impacts and other impacts such as impacts on water, occupational health and safety,
community health and safety, fire hazards impacts and hazardous waste generation impacts are
categorized as Low Impacts as well as liquid waste generation impact is considered as Very
Low Impact as per the results of impact assessments. During the operation phase, impacts on
water, occupational health and safety, community health and safety, fire hazard impacts, liquid
waste generation and hazardous waste generation impacts are assessed as Moderate Impacts
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and other impacts like impacts on air, soil, noise impacts and solid waste generation impacts
are categorized as Low Impacts according to the results of assessments.

However, Environmental Management Plan (EMP) must be implemented to control these
negative impacts in construction and operation phases. Environmental Monitoring Plan
(EMoP) must need to implement for monitoring the environmental quality of the proposed
project. Then, the estimated budget needed for implementing Environmental Management
Plan, Environmental Monitoring Plan, supervision and capacity building programs are
mentioned in this report. Moreover, CSR plan, firefighting plan, emergency preparedness and
response plan and grievance redress mechanism to solve the complaints related with the
proposed project are also described. It is also necessary to consider every opinion of all
stakeholder, to be affected potentially by the development of the proposed project.

10.2 Recommendations for Future Works

The following recommendations are mandatory for effective and efficient implementation of
Environmental Management Plan and Environmental Monitoring Plan of the proposed project.
The project proponent shall:

v Assign one HSE Coordinator,

Provide a safe and healthy environment for the workers,

Provide the necessary resources for managing health and safety in the project site,

Issue safety rules and safe working procedures and ensure that the rules and procedures

comply with legislation,

Ensure that experience and capacity of the workers are commensurate with the assigned

task,

v Ensure that responsibilities for managing safety and health are appropriately assigned,
and duties are effectively carried out by the staff concerned,

v’ Ensure that all accidents, incidents and near misses are investigated and preventative
and corrective measures made are properly followed up,

v" Provide first aid trainings, firefighting trainings and other essential trainings for the
workers,

v’ Definitely follow construction working hours to avoid noise and vibration pollution at

night,

Define specific places for fuel storage and construction machines maintenance area

with impervious surface,

Implement Grievance Redress Mechanism (GRM) to solve the complaints,

Implement Corporate Social Responsibility (CSR) plan,

Manage drainage system properly,

Implement EMP and EMoP for balancing development and environmental

conservation.

ANEANERN
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Finally, the project proponent shall follow comments and suggestions made by ECD after
reviewing this EMP report. Once EMP report is approved by concerned authorities, effective
implementation of EMP and EMoP by the project proponent is essential. The proponents shall
abide environmental policy, laws, rules and instructions of the Republic of the Union of
Myanmar during the lifespan of the project.
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(1) Instructions to prepare EMP report
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(2) Project proponent’s company registration card

(=] Co C C C
MYMYOIYODCON YOI
Certificate of Incorporation

CLEAN POWER ENERGY COMPANY LIMITED
Company Registration No. 128333258

@%m%ééo?gcu%e{p:eoea 007 30§
CLEAN POWER ENERGY COMPANY LIMITED
328 Jojo zlojgog %oésooco G elcrgeiogé
3’306](18())332’)3@6 (TDO%(TJ%&)USOOO: Q’)é 33&{[)3&663308&%66&7)(7)60}%
LJ o o 2, 1l o L LO
o C C

39@5 BO29:605 oocaé@c@ogoo I
%9., ?3"? ? o5 ll @

This is to certify that
CLEAN POWER ENERGY COMPANY LIMITED
was incorporated under the Myanmar Companies Law 2017 on 4
November 2020 as a Private Company Limited by Shares.

W

Ry

Registrar of Companies

C e Co C (=] Ci e a
q&{5i04esSmgaBepioatloprBidios

= ' z W Directorate of Investment and Company Administration
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(3) Third-party’s and its experts’ certificate for transitional consultant registration

‘nfi_- ’ NN

—

74 ‘.4 -

,//_ B 3/ N Rl:PUBLIC OF THE UNION OF MYANMAR
i/-( " f ool bkt MlﬁlStry of Natural Resources and Environmental Conservation
\E

4

I\ Silige L a2
2\ mm IFICATE FOR TRANSITIONAL CONSULTANT REGISTRATION

y

\\\ ",L: R . (Em omcom0Be0: 0803 ap9039mE[EE: ec0nndaann c0n5¢0d)
N -

>~

- -

The Ministry of Natural Resources and Environmental Conservation, hereby. issues this
certificate to the organization under Environmental Impact Assessment Procedure,
Notification No. 616/2015.

(0050§:09¢ BYSge08:00[8E:BEqp pS0):cpSepd:1 28§a(m3cornmyos [§ob/j0og =
. < .S < Oc'agé. o C‘7S. L ¢ o < ¢
DUIBOMSE WIDOVO0§:MRYCO§: .cq.o§[;'.59§me gﬁa:cmomsaooo.mmgoocﬁ

mﬁ_mé:m: oqo&co:cx?nﬁoaéu)

(a) Name of Organization E Guard Environmental Services Co., L.
(33 20p5:32605)

(b) Name of the representative in the U Aye Thiha
organization

(@ :opd:cBudentopudel 268)
(c) Citizenship of the representative in the Myanmar
organization
(3 BopS:cuSen:cpudel §E¢amn:)
(d) Identity Card /Passport Number of the 12/ MRK (Naing) 069784
representative person in the organization

(@ :op5: 0305 en:cpudel 9o39one/

;860'2:(\)05905 :9905)
(e) Address of organization No. 99, Mya Kan Thar Lane, Nyein Chan Yay
(00509030 §c8600) Street, 10 Miles, Pyay Road. Saw Bwar Gyi
Gone, Insein Township, Yangon.
info@eguardservices.com, 09448001676
(f) Type of Consultancy Organization
(:b@co:cyﬁo%é ﬁ)am%l::cm: )
(g) Duration of validity 31 March 2018
(20050n8:m§H:q03)
?':. ’- !-' :: ._} N
OAHHGS ot ok
The VALIDITY of this ::«uﬁue ncxlm;.*» .'o(\/
for one year from (1.4.2018) & 1 o
@‘ (0-¢- poe) W 00R %
| Sacoods e 20p5e b £
L (‘ Q\”’Z @\?
' ;;‘f“:’f‘d‘ ;'::’-( Director General
Fovirenmental Conservation Deparment Environmental Conservation Department

Ministry of Natural Resources and Environmental Conservation
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Areas of Expertise Permitted
3(G1op8 oprdroqégqeSoudyp:)

1. Air Pollution Control

r~

. Ecology and Biodiversity

3. Facilitation of Meeting

4. Geology and Soil

5. Ground Water and Hydrology

6. Land Use

7. Legal Analysis

8. Modeling for Water Quality

9. Noise and Vibration

10. Risk Assessment and Hazard Management
1 1. Socio-Economy

12. Water Pollution Control

13. Waste Management

14. Agriculture, RAP

15. Food Technology

16. Health Impact Assessment

17. Marine and Microbiology, Water Quality
18. RS & GIS

19. Water Quality

— — e —— 9"" ,Qyw'\
EXTENSION ‘ x -

runcate 18 ext

| |
120 | y ;

6“‘&"’%\ AR
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et REPUBLIC OF THE UNION OF MYANMAR
try of Natural Resources and Environmental Conservation
C.EK"'IFIC ATE FOR TRANSITIONAL CONSULTANT REGISTRATION

7 (o3 onocom(rhen: 98B apecddoné(gé: meconndanconicondeasd)

No. 10067 s 9 LT e

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0oS0§:0q8cB8ndga0§:08(5¢: a8 980d:098405:1 288 c(mS(crorm¢0d a6/ j0og 3
o0demgé  007000050§:yEB§:B8:eq:08[03:5080p5  ajjsee002053Ra00:c003903}
qgﬁtﬁm:a?ogw:cﬁn')wél)

(2)  Name of Consultant U Soe Min
(@[0360: ¢B|cSmep5)
(b) Citizenship Myanmar
(§&&omm:)
(¢c) Identity Card / Passport Number 7/ Pa Ma Na (N) 006103
(90590 /REemp:c0ndyod 3¢od)
(d) Address No.42(A), Bawdiyeiktha, Shwetaunggyar (2),
(0052905 q3c85m) Bahan Township, Yangon.

usoemin@ gmail.com
usoemin @eguardservices.com , 09 448001676
(e)  Organization E Guard Environmental Services Co.,Ltd.
(aa@aaoé:)
(f)  Type of Consultancy Person
(m[03e0:0p803Egmd):men:)
(g)  Duration of validity 31 March 2018

(2005008: 8 26:q05)

EXTENSION

aoaBonbeofySat
The VALIDITY dumﬁm is extendod

or one muuou w0 (31.3.2019) O
mft‘i SRR F
y,'

w’“
(Fs: Naing. m, Director General

nial Conservation Depsstmest - Epvironmental Conservation Department
Ministry of Natural Resources and Environmental Conservation
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Areas of Expertise Permitted
(83G1oop8 ogd:oyégqeSoodep:)

1. Air Pollution Control

o

. Modeling for Water Quality

w

. Water Pollution Control

4. Water Resources Engineering

[ o EXTENSION ]
hsoR 1

|

|

: acboaols l

A | g 3 |

3 f Okt Qi oY |

—— m——————— —
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. D
iy, },\
i \\ EPUBLIC OF THE UNION OF MYANMAR
ik /ue.v,s-s&&q 3l
\ S of Natural Resources and Environmental Conservation
s

Eﬁ‘ FICATE FOR TRANSITIONAL CONSULTANT REGISTRATION
\ ", \_‘—’/‘ /([: somcom[0560: a3 apecddoé(aE: meamndmaconicundyod)

5. sa
1 // il
‘No— 10053 Date

The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the person under Environmental Impact Assessment Procedure, Notification
No. 616/2015.

(0oS0§:0¢ Badg0d:08(5E:8Eqprpdod:apSens:i 28§amS(crermgodi §ob/joog =q
2u3e04s W0000504:0qEad§:388:60:0§(03:5240005 arjmecooniBanicOAIg05 0}
opefieSamiagoden:adndaopdn)

(a)  Name of Consultant U Aung Myint Myat
(@[3e0:¢dcSamepd)

(b} Citizenship Myanmar
($5éan:)

(c)  Identity Card / Passport Number 9/ Ka Pa Ta (Naing) 214545
(905¢oné/ §EEmpicondeod 2¢od)
(d)  Address Mudita lane, Loklatyae Quarter, Kyaukpadaung
(30052905q§33) Township, Mandalay Region.
aungmyintmyat @ eguardservices.com ,
09 797005168 , 09 794555989
(e)  Organization E Guard Environmental Services Co., Ltd.
(mﬁ_zzoéz)
(f)  Type of Consultancy Person
(@[0Be0: 0983 Egmd)::en:)
(g) Duration of validity 31 March 2018
(2005008:p§3%:q05)

TEXTENSION
.

The VALIDITY of this certificate is extended | .

for one w&m(llwll)w(ll 3.2019
Sy e
‘ .,.m}, \ ‘;"’ A

(Soe Naing, Director)

Pnvironmental Conservation Department
A e —

Director General
Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation
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T e e
—

Areas of Expertise Permitted
3(G1op3 ogS:oydggeSoniep:)
1. Forestry
/ \t:‘;:\,h"\
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(4) Public consultation meeting’s attendance lists

egec0i03ieancfofy 8g8ennafdi 2088|4081 coe(docoqgpardeoptmematmmopSeuiesnndgrdund
Q0 6glod egespl(gpdgsiaméay: agdedercdmnagcdapdEe:8anddimogad vodoioyEdoadgumdumedeqayaiapdcs:auodande
:c0€in8{g(5€:4¢ 300y cogregEl: Badimgadoradespadornagypionns:
qo381 Il JoJ2 3481 a§40lfoo (@) s
o 2epd c§q8c880o ETPRE A o0dpudqdediddlod 0089od '
- AR G et | v @eq: %- 76T 403 /;\@' }
2 4. 210 Yo
o Bt @S- af v sonEn foy Geq:| MO 6L4 07/ ‘
H| e FoS @G 'ﬁ- e 497 anbqy o9~ 751966 36q CB\/
B Boas QG wevd | ey o9-739013191 | %
o] 3§08 @S fsyq somER | 015937 Aot
- = { — ] ==k
g g"ﬁ'z(;‘;rj @ @.’“ﬁ o) w*a;:’;( = eyl
| S, QB af sy g | oy [meoigm| M-He532592 gyl
= T : » = e
bk ¢ o 1 Q- ”&%'-6‘"2} g7 emboy 0q — ’515.%04’ 2
s . Q L)
Be| Q- BF wfogqr | o oq. 096506 =FT
J0% ? a‘:nd?:%f"'? @ &3 P(§ LR (_‘-am(:"q. ‘l Cq: ‘f?3 9w Lo j;r
08600t03E:6300[03:1 83 0000§E1 c000p8§) 405 eGosayigpadeozimsmadmaopissdemnnigrdun
20 edlod egeaplgpdgimday: g dodercdaniogodaydFe:denddimagad oodo§:yEBesdgemdmodenage:onbedaduodoonde
qe:0d:nE(g[5e:4¢ Spg,cagiegi(at: adimanadomradespaiomoggpionet:
qodg! 1 Jo Jo 24d1 aggolfco () qodi
o3 2epd 649803800 @mdmndé 00s38aqedisdos | 00890h
o % 6ot . 0aG0 0ry): tyoplmods | 0q- 444 33%3 4«57 é%’;ﬁ
1 Q . Poy A
2 > g9 RSB:mfop:qn | ot 09-9591933%S QM
w Sq @ B-f-60-g7 | WEnpupbinef 09-Up 2051067 §
: 7
5 395 ?EP. 2080 6 . m m‘-m%: g 4odo 415] | /
] Far. Q@ f 6:g7 | owR #
: £ . ' -
Be| FoCanfol 6@ 67 wSubeqy. | 09-44qsp s | 7"*&/
x| FomPEoE: QF: b svg? | ewpods | 09-c666107) oM.
> ° ) = T\ T
ar| 3 egen @@‘Z}’ gy | MEL (nPS:on) M9esp6321V 28 /
L QS of cvP | ambr 09.4025590 47 | Y

198

Prepared by E Guard Environmental Services Co., Ltd.




EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

ogecviodeieann(odi Sg8aadli oxoopd(§ susi veljosnyigpmdooEmemadmmpiesdesoatgodiend
R0 0Qlod cseapé[3pdgdimdal: cméo&eod%aao:oqo%ogﬁ@é:géqgé:mogtﬁ ooodimEdiadgemBmnden:agFiayte §2580050003g)
qe:08:0n[g(3E:4¢ 3098 cagreg3E: 296:3240:03000566PaB 4P S:

q(rsgn oo §§§): @%Q(ﬂsﬁ?& t@? qo&,w
o @opd oyt 8/ saé.:poéz 00503058 ¢§:40108 | condgod

? > 38 G3\A ,_F{ - (BE G ;,‘ y & ARIS: 3F oG- 4315 ‘},‘ ».{{ J 4 ‘;: ~
4 7‘1 NG D on ‘ ﬂ.\-lq\"g P QO - ¢ Q NET f)(_‘i Al _/;A.j

| =

\

= |
199

Prepared by E Guard Environmental Services Co., Ltd.




EMP Report for 30 MW Ground Mounted Solar Power Plant Project
Proposed by Clean Power Energy Co., Ltd.

(5) Public consultation meeting’s meeting minutes

E Guard Environmental Services Co., Ltd. .
Meeting Minutes % guard

ENVIRONMENTAL
SEAavices

Subject: Public Consultation Meeting for Environmental Date: 9™ January, 2021.
Management Plan (EMP) of 30 MW Ground Mounted

Solar Power Plant Project Connected to Thapyaywa

Substation

Venue: Yadanar Alin Library, Myo Gyi Gone Village, " Time: 09:00 AM to 10:30 AM
Thapyaywa Village Tract, Thazi Township

Attendees: Total: 24

Local People from Myo Gyi Gone Village: 16
Local People from Thapyaywa Village: 3
Representatives of project proponents: 2

Representatives of E Guard Environmental Services: 3

Note Taker: U Aung Zayar Wint

Agenda:

1) Opening the ceremony

2) Presentation of Project Information by U Aung Kyaw Khaing (Project Manager, Clean
Power Energy Co., Ltd.)

3) Presentation of Environmental Management Plan (EMP) for construction and operation
of 30 MW ground mounted solar power plant project connected to Thapyaywa Substation
by U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services Co.,
Ltd.)

4) Questions, Comments and Suggestions from the attendees.

5) Closing the ceremony

1. Opening Ceremony

2. Presentation of Project Information by U Aung Kyaw Khaing (Project Manager, Clean
Power Energy Co., Ltd.)

U Aung Kyaw Khaing briefly explained the project information such as type of business,
construction and operation processes of the project, project proponent information and project
description.
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3. Presentation of Environmental Management Plan (EMP) for construction and operation
of 30 MW ground mounted solar power plant project connected to Thapyaywa Substation
by U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services Co., Ltd.)
U Aung Si Thu Thein explained the processes of environmental management plan preparation,
potential positive impacts of the project, potential negative impacts of the project, proposed
mitigation measures to reduce these negative impacts, proposed monitoring plan, grievance
redress mechanism and environmental quality measurements processes of the proposed project.

4. Questions, Comments and Suggestions from the Attendees

Question: U Than Tun (Myo Gyi Gone Village) discussed that he would like to thank for
economic development of the country due to the project implementation. He wants to know land
acquisition processes for the project and is the noise generated from the workers and staffs of the
project considered as the noise impact of the project? Moreover, he hopes this project can create
employment opportunities for local people.

Answer: U Aung Kyaw Khaing (Project Manager, Clean Power Energy Co., Ltd.) answered that
the project proponent has the rules and regulations for the workers and staffs and they will make
penalties for the offenders who do not obey those regulations among their workers. Moreover,
they will create employment opportunities for local people at the project and land acquisition
processes of the project has already finished and agreed with local people.

Question: U Thar Ya (Myo Gyi Gone Village) discussed that local people are satisfied with
regards to the project implementation because the project proponent discussed and got agreement
with local people. He does not want any arguments between the workers of the project and local
people and he hopes this project can create employment opportunities for local people.

Answer: U Aung Kyaw Khaing (Project Manager, Clean Power Energy Co., Ltd.) answered that
they will create employment opportunities for local people at the project and they already
employed some local people at the project currently.

Question: U Win Toe Aung (Myo Gyi Gone Village) asked that how will the wastes generated
from the project disposed of?

Answer: U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services)
answered that the project proponent will dispose of solid waste and hazardous waste by
contacting the Thazi Township Development Committee and the project proponent will install
proper drainage system for liquid waste generated from the project.

Question: U Soe Yan Paing Htet (Myo Gyi Gone Village) asked that is there any glint and glare
from the PV panels and if yes, how to protect these reflections which can affect to their village?
Answer: U Aung Si Thu Thein (Assistant Consultant, E Guard Environmental Services)

answered that glint and glare from PV panels is the lowest level because the project proponent
will use latest technology and qualified PV panels for the project as well as need to assess glint
and glare and consult with experts to reduce glint and glare impacts.

5. Closing the Ceremony

Prepared by E Guard Environmental Services Co., Ltd.
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(6) Public consultation meeting’s photos

Meeting with Township Administrator at Meeting with Thapyaywa Village Tract
Thazi Township GAD office Administrator

Meeting with Myo Gyi Gone Village Providing Hand Sanitizer Before Public
Leader Consultation Meeting

g . ol g
N > - ¢

Presented by U Aung Kyaw Khaing (Site ~ Presented by U Aung Si Thu Thein (E Guard
Manager of the Project) Environmental Services)
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Al el

o
».
‘/

Presented by U Aung Si Thu Thein (E Questions, Comments and Suggestions from
Guard Environmental Services) the Attendees

Questions, Comments and Suggestions Questions, Comments and Suggestions from
from the Attendees the Attendees

Questions, Comments and Suggestions Group photo
from the Attendees
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(7) Presentation file of public consultation meeting

Clean Power Energy Co., Ltd. (Gold Energy Co., Ltd.)
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(10) Water quality’s laboratory results and on-site measurement result

ISO
TECH

LABORATORY

Laboratory Technical Consultant: U Saw Christopher Maung WTL-RE-001
B.S¢ Engg: (Civil), Dip S.E(Delft) Lecturer of YIT (Retd). Consultant (Y.C.D.C), LWSE 001 Issue Date - 01-12-2012
Former Member (UNICEF, Water quality monitoring & Survelllance Myanmar) Effective Date - 01-12-2012

150 $001:2015 Cart. No. 683600

w0121 527 Issue No -1.0/Page 10f2
WATER QUALITY TEST RESULTS FORM
Client 30 MW Ground Mounted
Nature of Water Ground Water
Location Thapyawa Village Tract, Thazi.
Date and Time of collection 21.1.2021
Date and Time of arrival at Laboratory 22.1.2021
Date and Time of commencing examination 23.1.2021
Date and Time of completing 28.1.2021
Results of Water Analysis WHO Drinking Water Guideline
(Geneva - 1993)
pH 6.5-85
Colour (True) TCU 15TCU
Turbidity NTU 5NTU
Conductivity micro Sicm
Total Hardness mg/l as CaCO3 500 mg/l as CaCO3
Calcium Hardness mg/l as CaCOj3
Magnesium Hardness mg/l as CaCO3
Total Alkalinity mg/l as CaCO3
Phenolphthalein Alkalinity mg/l as CaCO3
Carbonate (CaCO3) mg/l as CaCO;
Bicarbonate (HCO3) mg/l as CaCO3
Iron mg/l 0.3 mg/
Chloride (as CL) mg/l 250 mgh
Sodium Chloride (as NaCL) mg/
Sulphate (as SOy) mg/ 500 mg/l
Total Solids mgh 1500 mg/
Total Suspended Solids 28 mg/
Total Dissolved Solids mg/l 1000 mg/l
Manganese mg/l 0.05 mg/
Phosphate mg/l
Phenolphthalein Acidity mg/
Methyl Orange Acidity mg/l
Salinity ppt
Remark: This certificate is issued only for the receipt of the test sample.
Tested by \ka Approved by g A >
Signature: Zaw B {v:i‘n s Signature: T
Name: Se{C : Name: 1
Sr. Chemist

(a division of WEG Co..Ltd}SO TECH Laboratory

No.18. Lanthit Road, Nanthargone Quarter, Insein Township, Yangon, Myanmar
Ph: 01-640055, 09-73225175, 09-30339681, 01-644506, E-mail: isotechlaboratory@gmail.com, Website: weg-myanmar.com
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1ISO
TECH
LABORATORY

Laboratory Technical Consultant: U Saw Christopher Maung WTL-RE-001
B.Sc Engg: (Civil), Dip S.E(Delft) Lecturer of YIT (Retd). Consultant (Y.C.D.C), LWSE 001 Issue Date - 01-12-2012

v g 3| A A
Former Member (UNICEF, Water quality monitoring & Survellance Myanmar) Effective Date - 01-12-2012

W0121 527 lssueNo  -1.0/Page 2 of 2

WATER QUALITY TEST RESULTS FORM

Client 30 MW Ground Mounted
Nature of Water Ground Water
Location Thapyawa Village Tract, Thazi.
Date and Time of collection 21.1.2021
Date and Time of arrival at Laboratory 22.1.2021
Date and Time of commencing examination 23.1.2021
Date and Time of completing 28.1.2021
Results of Water Analysis WHO Drinking Water Guideline
{Geneva - 1993)
Temperature (°C) °c
Fluoride (F) mg/l 1.5 mg/
Lead (as Pb) mg/l 0.01 mgh
Arsenic (As) mg/l 0.01 mg/
Nitrate (N.NO,) mg/l 50 mgh
Chlorine (Residual) mg/
Ammonia Nitrogen (NH3) mg/
Ammonium Nitrogen (NH,) mg/
Dissolved Oxygen (DO) mg/l
Chemical Oxygen Demand (COD) 32 mgl
Biochemical Oxygen Demand (BOD) 6 mg/l
(5 days at 20 °C)
Cyanide (CN) mg/l 0.07 mgn
Zinc (Zn) mg/l 3 mg/l
Copper (Cu) mg/l 2mg/
Silica (Si0,) mg/l
Remark: This certificate is issued only for the receipt of the test sample.
Tested by Approved by
Signature: \(Q:Q,} Signature: perets "
Name: Zaw Hein Oo

Name: Soz Thit

It
L

" Sr. Chemist hnj
1SO TECH Laboratory ISO TE

(a division of WEG Co.,Ltd.)

No.18. Lanthit Road, Nanthargone Quarter, Insein Township, Yangon, Myanmar.
Ph: 01-640955, 09-73225175, 09-30339681, 01-644506, E-mail: isotechlaboratory @gmail.com, Website: weg-myanmar com
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ORIGINAL
Report No. :© 21201-00011
Job Ref. . 5000003
Date ;. 28-Jan-21
Page 1 of 1
TEST REPORT
CLIENT NAME ' E GUARD ENVIRONMENTAL SERVICES COMPANY LIMITED
ADDRESS © NO.145 (A2-3), THIRI MINGALAR STREET, 8 MILE-PYAY ROAD,

MAYANGONE TOWNSHIP, YANGON.

The following sample was submitted and identified by client and analysed at our lab with the following
results.

Sample Description ;30 MW Ground Mounted Solar Power Plant Project
Thapyaywa Village, Tharzi Township
Ground Water (GW)
Sampling Date & Time : 21-Jan-2021 & 15:00
Sample Condition :  Plastic bottle at Ambient Temperature
Lab Code © W-10
Date Sample(s) Received : 22-Jan-2021
Testing Period . 25-Jan-21 TO 27-Jan-21
No. Test ltems Methods Results Units
. APHA 4500-NorgB (Macro Kjeldahl
1 [ NRrogaRiSedani) Method) (23rd Edition) (In-house Method) | 084 Ll
2 | Phosphorus é’;:féslggn? E (Ascorbic Acid Method) 0.012 mg/L
= APHA 5520 B (Partition-Gravimetric
e Method) (23rd Edition) = i
: APHA 3030 &3111B (Direct Air
4 | Chromium Acetylene Flame Method) (23rd Edition) | <% i
End of Report RO M Yanmar ‘1’lenl ;
Me
(Thin Thin Maw)
Laboratory Muanage
This document is issued by the Company under its General Conditions of Service accessible at £g8 . comAenms._ and_conditions. him.

DSt fwww
Attantion is deawn to the limitation of liabiiity, indemnification and jurisdiction issues defined therain. Anty hoider of this document is advised that information contaied hereon
refiects the Company's findings at the time of its infervention anly and within the limits of Client's instructions, if any. The Company's scle responsibility (s to its Client and this
document doas not sxonerate parties 10 a transaction from sxercising all heir rights and obiig: under the o ents. Any unauthorized alteration, forgery of
falsdfication of the content or appearance of this document is unlawful and offenders may be prosacuted 1o the fullest exdent of the law.
Unless otharwise statad the resulls shown In this test report refer anly 10 the sample(s) tested and such sampie(s) are ratained for 15 days only
General Conditions for Inspaction and Testing Services - f the requrements of the Client necessitate the analysis of samples by the Client's or by any third parly's laboratory
hCmmwlmmmom\‘dWlmwwilmmm-pmnky!ammqummMqunwil«iynbhlcmmmntyﬁhyhclml'lw
by any third party’s.
WARNING: The sampie(s) 1o which the findings reccrded herein (the ‘Findings®) relate was(ware) drawn and / or provided by the Client o by a third party acting at the Client's
girection, The Findings constitute no warranty of the sample's representativeness of any goods and strictly reiats o the sampla(s). The Company accepls no labily with regard
10 the origin or source from which the sampleds; is/are saxd 10 be extracted.
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REM-UAE Laboratory and Consultant Co., Ltd.
-m B702 Delta Plaza, Shwegondaing Road, Bahan, Yangon, 11201, Myanmar.
LABORATORY AND CONSULTANT Tel. 959 7301 3448, 959 5144005, 959 5376382

COMPANY LIMITED www.rem-uaeconsultant.com E-mail: contact@rem-uaeconsultant.com
D e e A T T3 S e e e e T e S T e W T T M S M~ e e e T ETWI L e § st By
ANALYSIS REPORT
PROJECT T THAPYAYWA SOLAR POWER PLANT PROJECT
CUSTOMER NAME : E-GUARD ENVIRONMENTAL SERVICE CO., LTD.
ADDRESS I NO.T1, AIRPORT AVENUE ROAD, INSEIN TOWNSHIP, YANGON, MYANMAR. TEL +856797005170
SAMPLING SOURCE . GROUNDWATER
SAMPLE TYPE : GROUNDWATER SUBMITTAL/ RECEIPT NO. @ 2/1/2021
SAMPLING DATE : JANUARY 7, 2021 RECEIVED DATE : JANUARY 8, 2021
SAMPLING TIME £ 11:00 HOUR ANALYSIS DATE : JANUARY 8 - 14, 2021
SAMPLING METHOD : GRAB ANALYSIS NO. : LAADDS/2021
SAMPLING BY : CUSTOMER REPORT NO. : LO000S5/2021
S I T ) i . ResuLr
PARAMETER uNIT METHOD OF ANALYSIS GROUNDWATER
LAAC8/2021
TOTAL COLIFORM BAGTERIA MPNI00 mL | MULTIPLE TUBE FERMENTATION TECHNIQUE (M1 9221 8) | 45
SAMPLE CONDITION
WATER'S COLOURTURBID COLORLESS / CLEAR

SEDIMENT

SN APHAAWWAAEF STANDARD METHOD FOR THE EXAMINATION OF WATER AND WASTEWATER, 23" EDITION, 2017

GENERAL MANAGER

DATE JANUARY 25, 2021

* DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
® REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

1 RU.F.7.801-1(0)
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UA United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
D AT e
SORIULTANT COUPANY LIMITED e

el. 0 2783 2828 Fax 0 2783 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT
PROJECT NAME : THAPYAYWA SOLAR POWER PLANT PROJECT
CUSTOMER NAME : E-GUARD ENVIRONMENTAL SERVICE CO,, LTD
ADDRESS : NO.11, AIRPORT AVENUE ROAD YANGON MYANMAR

CONTACT INFORMATION : TEL : 97 9700 5170 e-mail : Chue@guardservies.com
SAMPLING SOURCE fe

SAMPLE TYPE : GROUNDWATER RECEIVED DATE + JANUARY 14, 2021
SAMPLING DATE : JANUARY 7, 2021 ANALYTICAL DATE + JANUARY 14-20, 2021
SAMPLING TIME 1 11:00 HOUR REPORT NO. 1 2021-U03401
SAMPLING METHOD s WORK NO. : 2021-000303
SAMPLING BY : CUSTOMER ANALYSIS NO. : T21AA498-0001
ANALYZED BY : MISS APHORN ONKONG
RESULT
PARAMETER UNIT METHOD OF ANALYSIS GROUNDWATER DETECTION
SAMPLE 1 LIMIT
T21AA498-0001
METALS
ALUMINUM mg'L Al NITRIC ACID-HYDROCHLORIC ACID DIGESTION AND 0335 0,005
INDUCTIVELY COUPLED PLASMA (ICP) METHOD (SM:
3030 F AND 3120 B}
POTASSIUM mg/L K NITRIC ACID-HYDROCHLORIC ACID DIGESTION AND 102 0.005
INDUCTIVELY COUPLED PLASMA (ICP) METHOD (SM:
3030 F AND 3120 B)
SAMPLE CONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR
SEDIMENT WHITE
SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017.

*United Analyst Engineering Consultant Co., Ltd is Sub-contractor of REM-UAE Laboratory and Consultant Co., Ltd

2 omons \.

" (MISS BENJAWAN VIRIYOTHAD)
LABORATORY SUPERVISCR

JANUARY 25, 2021

150 DODIZ0T CERTIED © DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
i m— © REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

woue i " (A T
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(11) Evidences of land ownership

EMP Report for 30 MW Ground Mounted Solar Power Plant Project

Proposed by Clean Power Energy Co., Ltd
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(12) Comments reply table for 30 MW Ground Mounted Solar Power Plant Project Connected to Thapyaywa Substation
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