Initial Environmental Examination

DRAFT

Project Number5723201
20May, 2025

+2fdzYS mMY al Ay wSLR2 NI
CABINE D

BAN:Power Transmission Strengtheniagd Integration of
Renewable Energy (PTSIRE)ject

Prepared by Power Grid Company of Bangladesh for the Asian Development Bank.

LbetOwb![d ¢KAA AYF2N¥Ioa2y A& 0l00QEaar @t St aKINBRaRWAIAS



This initial environmental examination is a document of the borrower. The views expressed herein do
not necessarily represent those of ADB's Board of Directors, Management, or staff, andemay b
preliminary in nature. Your attention is directed to thiell SN & a0l dz2 F¢ 2y ' 5. Qa4 6 S

In preparing any country program or strategy, financing any project, or by making any designation of or
reference to a particular territory or geographicea in this document, the Asian Development Bank
does not intend to make any judgments as to the legal or other status of any territory or area.

The document uses the former name and logo of Power Grid Bangladesh PLC (formerly known as Power
Grid Companyf BangladestiPGCB).

LbetOwb![d ¢KAA AYF2N¥Ioa2y A& 0l00QEaar @t St aKINBRaRWAIAS



GOVERNMENT OF THE PEOPLEG6S REP

BANGLADESH
MINISTRY OF POWER ENERGY AND MINERAL RESOURCES
POWER GRID COMPANY OF BANGLADESH LIMITED (PGCB)

FINAL REPORT
INITIAL ENVIRONMENTAL EXAMINATION (IEE)

REPORT
for
APower Tr ans miteasning&int&tatiomn nfg
Renewabl e Energy (PTSI RE)
FUNDED BY

ADB

ASIAN DEVELOPMENT BANK

SUBMITTED BY

JOINT VENTURE (JV) OF

TECVY ==DBACKK INFRA

ENERGY LIMITED MM\—Q“{TOSVW@—LLQPPM

1.1 Tecvy Energy Limited

26, 27, 27/1, Green City Regency (4" Floor)
Kakrail, Dhaka-1217, Bangladesh.

+88 02 48317629
tecvyenergyltd@gmail.com
www.tecvyenergy.com

1 Feedback Infra Private Limited (FIPL)
77A, 1% Floor, Tower East, Sector 18,
IFFCO Road, Gurugram- 122015

Haryana, India.

+91 124 416 9100
biradha.rao@feedbackinfra.com
www.feedbackinfra.com

LbetOwb![d ¢KAA AYF2N¥Ioa2y A& 0l00QEaar @t St aKINBRaRWAIAS




Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Table of Contents

EXE CU T IV E SUMM A RY L. ituiitu ittt ittt sttt set s see s set s se e se s se e se s sessessesssssssssssssesessnssessasnssenss XVII
B |\ I © ] 16 O I [ ] PP PP 1
1.1 BACKGROUND OF THE PROJECT .. ittt ii ettt et e e et e e et e et e et e et e et e et s e e anas 1
1.2 OBJIECTIVES OF THE PROJECT L.iuiiiiiiiiii ittt ettt ettt e et e e et e et e et e et e et e e e aaas 2
1.3 SCOPE OF WORK FOR THE PROJECT ..euiiiuiiitiitiei et ee et et e e et e et e s e s ta s saessas s s s s ane s saneeanas 3
1.4 OBJIECTIVES OF THE BIA/IEE .. ... e 4
1.5 CATEGORY OF THE PROJECT euiiitiiiiii ittt et et e et e e et e et e e e et e et e et e et e et e et saneeenas 4
1.6 ELA/IEE STUDY TEAM. . cuuiittiiiiet ettt e et e e et e e e e et e e et e et e e s e et e e s e et e et e et e e sas et asnssanseenss 5
1.7 STRUCTURE OF THE EIA/IEE REPORT . ettt ettt e et e et e et e et e st e s aeeaaas 6
2 LEGISLATIVE AND ADMINISTRATIVE FRAMEWORK ...iiiieeiiiiiiieieiiieee i eiieeieeeaeeee, 8
2 R N =T 16 [ 1] 8
2.2 ENVIRONMENTAL LEGISLATION FRAMEWORK ....uiituiitniitniiteeieeteitsetssassanssanseanssanssanssassnneses 8
2.2.1 OVERVIEW OF THE ENVIRONMENTAL APPROVAL PROCESS ....ccuuiitiiiiiiieeiiee e e e e e 8
2.2.2 PROCEDURE FOR OBTAINING SITE CLEARANCE CERTIFICATE AND ENVIRONMENTAL

(O =y Y N N = O == [ = 7y 1 9
2.2.3 GOVERNMENT ENVIRONMENTAL CATEGORIZATION ..uuivuiiniieiieiieeieieeeeeeeesestessessnssanesanns 11
2.3 PROCEDURE FOR NO OBJECTION CERTIFICATE .u.ituittiittiieeeeee e eeeeeteeaestessnssansssnssansssnssnns 12
2.4 ENVIRONMENTAL STANDARDS ....tuittiittieet ittt teet e st et e et e et eaa e e s e s s s aae st sssn et eesntssnsseneesnns 14
2.5 ORGANIZATIONS RELATED TO ENFORCEMENT OF ENVIRONMENTAL, HEALTH AND SAFETY

I =TT ST 1 ] 15
2.6 NATIONAL LEGISLATIONS RELEVANT TO ENVIRONMENT ...cvuiiniii et ee et ee e e e es e s e e 16
2.7 NATIONAL LEGISLATIONS RELEVANT TO HEALTH AND SAFETY ovuiieniiiiiiieeiiee et e e e e e 28
2.8 A D BSBAFEGUARD POLICY STATEMENT, 2009.. ...ttt et a e 30
2.8.1 A D B &NVIRONMENTAL SAFEGUARDS REQUIREMENTS ..uuituitniieeieiieeeieerneesieeteeseesnsssneesnns 33
2.9 COMPLIANCE WITH PGCB HEALTH ENVIRONMENT AND SAFETY REQUIREMENTS ......ccvvvnneeen. 37
2.10 COMPARISON OF ENVIRONMENTAL SAFEGUARD PRINCIPLES BETWEEN ADB AND BANGLADESH

37
2.11 INTERNATIONAL AND REGIONAL TREATIES, AGREEMENTS AND CONVENTIONS .....ccevvvvniennnnn. 41
2.11.1 INTERNATIONAL BEST PRACTICE EQUIVALENCE ... cuuiiiniii et et e e e e 42
3 |EE APPROACH AND METHODOLOGY ...uuuiiiiiiiiiie e ee e 43
R T A =T = = T 7Y o1 = 43
I Y [ = [0 5 ]I @ 1) 2 43
3.2.1 STEP 1: PROJECT DESIGN AND DESCRIPTION ...cvuiituieniienieeniesnieeniesneesneesnsesnsesnsssnsssnsssnsesnns 44
3.2.2 STEP 2: ENVIRONMENTAL AND SOCIAL BASELINE .. ..uiuuiiiiiiie et ee e e e et e eeeneenaaanas 44
TG T Y 1 = =B Y010 ] =1 N 46
Iy = =B A = T 1] N 1L 46
3.2.5 STEP 5: MAJOR FIELD INVESTIGATION ...euituiuiiniiteteteteeeesensenseassassassssssssnsenseneeneessssns 46
3.2.6 STEP 6: ENVIRONMENT AND SOCIAL IMPACT ASSESSMENT ..euituiitiieitetereenersensenseneeneenassnas 46
3.2.7 STEP 7: IMPACT QUANTIFICATION AND EVALUATION ....uuiiiiiiiieeeeiieeeeeeineeesetnnseeesannneeessnnnens 47
3.2.8 STEP 8: ENVIRONMENTAL MANAGEMENT PLAN . ...ttt e et s s s e e 47
3.2.9 STEP 9: PREPARATION OF EIA/IEE REPORT ...cuuiiiiiiiiie et e e e et e e 47
|

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

RS 4o TN e = | N = T = N o =S 47
4 DESCRIPTION OF THE PROJECT ..iiieeuiiiiiei ittt ittt ittt at et et it esieeesesseeaseeseeenn, 49
Ot R =L@ N 1 (o B = ¥ [0 N I = 49
O 7= =N o = == T N ] (o A 50
4.3 MAJOR COMPONENTS OF THE PROJECT .uuiituituiitnietnietneeteetaeesasesnessnsesnsesnsssnsesnsesnsesnssansesnses 50
O T @0 ] Y 1 =T N =V ¢ 50
O T 010V 1 =10 N1 =1V 50
R = o N ] (ol I 07N 1 ] N 50
4.5 BRIEF SITE DESCRIPTION OF PROPOSED SUBSTATIONS AND BAY EXTENSION SITES .............. 53
4.5.1 SALIENT FEATURES OF SUBSTATIONS ...eutituituitnietniesneesaesnsesnsesnsesnsesnsesnsssnsssnsessesnsssnsesnees 53
4.5.2 SALIENT FEATURES OF BAY EXTENSION.....uiituiiitiitiiitiiteeteet e et eet e et e eas et e ste st s stesaeeanns 68
4.6 PHYSICAL FEATURES OF THE TRANSMISSION LINES....cuuiituiiiiiiiiiiiiceieeieeieei e e e eieeaneeanas 71
4.7 DETAILED DESIGN AND CONSTRUCTION WORKS ....ivuiiitiiiiiiiiieei et eei e et e et e et e et e saesaesans 71
4.7.1 CONSTRUCTION EQUIPMENT AND IMATERIALS. ...cuituiitniitnieiietneetneeteeteetesansstnsesssaneesneesnes 71
4.7.2 TEMPORARY FACILITY LOCATIONS .. tuiiniiiniitn it et eet e et e et e et s et e et s et s sassan s st sstnsetnsesnseanes 71
A T S 1 =T =AY/ = 72
4.7.4 TEMPORARY FACILITIES ESTABLISHMENT ..tuuituitniitnietntitneetneetnsesnsesnsesnsesnsesnsessessesnsssnsesnees 73
4.7.5 CONSTRUCTION MANPOWER ...cuituiitniittiitiit et eet e et e et e et e et s et e et s et eea s st setsetnsetsesseanes 75
4.7.6 DETAILED DESIGN AND CONSTRUCTION WORKS FOR SUBSTATIONS AND BAY EXTENSIONS ... 75
4.7.7 DETAILED DESIGN AND CONSTRUCTION WORKS FOR TRANSMISSION LINES ...couvivniiiniiineinnnes 75
i T VA 0 = Tt = =1 01U T 76
4.9 MATERIALS/EQUIPMENT ettt it teteeete et e et e et s et s et s et seaa s e s et s et eaasaansesasesasssnsstnsesnsesnsesnsasnses 80
4.9.1 CONSTRUCTION B QUIPMENT .. .ttuiituiitniitn ettt et eet e et s esa e et s et et seansesa et seasstsetsssnssrsarnees 80
4.9.2 CONSTRUCTION MATERIAL TRANSPORT .. ctuittiittiittietteetneetneetaeeta et setneeansesnsssnresnseterseeanaes 80
4.9.3 HAZARDOUS MATERIALS AND CONSTRUCTION WASTE ...euiiiiiiniii e ceeceeeee et ea e eaesaeeans 80
4,10 CONSTRUCTION ACTIVITIES .. cuuituiitnietn ettt eta et eta et et eaareaa et eaa et et et rtsrtseanertaseanaes 80
4.10.1 CONSTRUCTION OF SUBSTATIONS AND BAY EXTENSIONS .....ituiitniitnietiiteeeeeteereeaesseeans 80
4.10.2 CONSTRUCTION WORK FOR TRANSMISSION LINES .. ceuiitniiiniiiiiiceeceeeei e e e et eea e e e eaeeans 84
4.10.3 TESTING AND COMMISSIONING OF EQUIPMENT ...uitniitniiteeteete et e et eet e et ssasstestsstsssesnnes 85
4.10.4 REINSTATING THE SITE tuuitutituiitutitntete et et et e et eet s et set s et et et et ssta s et sstsstasstasetasstasetnees 85
4.11 OPERATION AND MAINTENANCE OF SUBSTATIONS AND TRANSMISSION LINES .....covuvivniiineiinnns 85
4,12 EXISTING AND ASSOCIATED FACILITIES ..etuiiniitiieeete ettt e et e et e et e et e et s et e et s et s et e et eaanes 86
4,13 ESTIMATED COST OF THE PROJECT .uiituiittiiiiiitiet et e et e et e et e et s et e et s et s et s ean s et sranseaseaneeanes 89
Y LTI T L 1] 5 2 89
5 ENVIRONMENTAL AND SOCIAL BASELINE ....iiveveeeiei it 90
LT A N {0116 T T a0
5.2 LOCATION SETTING AND EXTENT .euiiitiii ittt e e e e e e e e e e e s e st e st e s s e e aneeanas a0
5.3 PHYSICAL ENVIRONMENT .. eu ittt ittt et et et et et et et e et st s e s s s s e s ea s eas et e et et et ssnssnsenseneensenarnns 91
5.3.1 GEOLOGY AND SOIL tutuituiiniititte ettt et et et et et et ettt e st s s e s e s e s easea st st st ssnsensenseneeneanaarnns 91
LT T2 o T =Te Tt =Y = = 2T 94
5.3.3 MORPHOLOGICAL STUDY ..eutituittiietieetieeaieeaeeeaeesaeasasssnsssasssassnsssntssasssasstasssnsssnsssnsesnsssnsesnss 95
LT T Y | = =To ] =T I 1) 7 98
5.3.5 NATURAL HAZARDS (GEOLOGICAL AND CLIMATE) ..ciiiiiiieeee e e 117
5.3.6 WATER RESOURCES. .. .uitutiuiitiite ettt ettt e ettt e e et e et e e st e et e et et st st s e s e s enseasenaatnees 124
5.3.7 ENVIRONMENTAL QUALITY .itttuiieiittuieeeettseeeettseesettaeesestanaeseataneesssnneasessnsaeesnennaesssnnnsens 128
5.3.8 AGRICULTURE RESOURGCES .....itittiiiitittee e ee et e e et e st st e eae et et st st st s e s e eneeneatnaes 151
5.4 BIOLOGICAL ENVIRONMENT ..uttuituitnitnieeneensesaeeanseassesssesnseanseanseaseasseasessessssssesssssssssseens 161
5.4.1 BIO-ECOLOGICAL ZONE ...cuuiituiitniitneitne ettt et esan st s ea s et ssaassaa et eassaseaseasstssnsssasssnesns 161
5.4.2 FORESTS AND LAND COVER.....ctuiittiitiite it et et et e et st s st s st s et s st s st s st s eassassbssnsaees 163
I

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

5.4.3 BIODIVERSITY IN THE PROJECT AREAS ..ouituiitiiiieiieite et e et et e et s et st s et seaseanseaseneees 166
5.4.4 DIVERSITY OF TERRESTRIAL AND AQUATIC FLORA ..ouiittiitiie et e e et e e e eas 167
5.4.5 BIODIVERSITY/ENVIRONMENTALLY SENSITIVE AREAS ... .ctuiitiiieiieiieiie et e et e et e eissasennaens 194
5.4.6 ECOLOGICALLY CRITICAL AREA ... ittt ettt ettt e et e et e et e et s et s s s ea s ea s et s et seaesbasananes 198
5.4.7 ADB DEFINED NATURAL AND CRITICAL HABITAT cuuiitniiti ittt et e et et eeae s eaaaenaeas 198
R TS T oV I =X = I 199
5.5.1 ADMINISTRATIVE BOUNDING OF THE STUDY AREA ...uiituiitiitiiteiieeieeieeiiesteetssnssnsenaens 199
5.5.2 HOUSEHOLDS AND POPULATION .. ..uuttuiitniitnietneetnetteeteetesaestsetssassasssseteetasstaersaasnaenns 201
R T I [0 10 ST = [0 T 3 74 201
R T A X =l OT0 ] V[ =0 1] 1 ] 201
5.5.5 DEPENDENCY RATIO uiituiituiiiiiiiii ettt et e et e et et s et e st s st s st s st s sa s et s easeaseasebsraeenanes 202
5.5.6 SEXPROFILE OF AFFECTED HHS ..cuiiiiiie ittt e et e e eas 202
5.5.7 POPULATION BY RELIGION ...cuuiiiniiitiiiiie it e e et e et e et s et s st s st s st s st s sassaseassnsssassnsanns 202
5.5.8 EDUCATION LEVEL OF AFFECTED POPULATION (7 YEARS AND ABOVE) ....ciieeeeeiiiiiiiiieeeaeean, 202
5.5.9 PRIMARY OCCUPATION OF AFFECTED POPULATION ...cuuiitniitniiiniiineeieeteersenseneenesnssneens 203
5.5.10 INCOME LEVEL OF AFFECTED POPULATIONS ..uuiuniitniite it iie et e eissaseassassanssanseanssanssansens 203
5.5.11 MARITAL STATUS OF AFFECTED POPULATION ....cuuitniittiteiee et e eie st seassasssassassnssnssnneens 204
5.5.12 HOUSING INFRASTRUGCTURE ....ituittiitniitniitn ettt e et e et s et s st s st s et ssasssanssassbsstsstsstssnsanes 204
5.5.13 HOUSEHOLD AMENITIES ..etuituittuiunettnseenstansesnseanstsnsesnseansssn st setsta s ssssssssssssssssesns 205
LRI 3 o (0 TN ST =[O M DY AN 1T = 1S T 205
55,15 LAND OWNERSHIP. . ceuituiittiit et et et e ea e et e et e et e et s ea s et s et s ea s eaassaaseanseanseanseansebnsrraessanes 206
5.5.16 GOVERNMENT ASSISTANCE ...uituiitniitniitniitnietetan st eae et eaa et s et st sransssssssstserasrsassnseses 206
5.5.17 FOREIGN REMITTANGCE ..uituiituiitniitneitne ettt setn s st staassaa s st ssaassta s et s st ssassasstsstsssnssstsssnserns 207
LRI RS N ] = = = N ST 207
5.5.19 HEALTH AND SERVICES ... ctuiituiitniittiiteitette et e st e st s ea s et s st s st s et st seassasstastssreerssssases 208
LSRRI I N == 2 U LS =S 208
5.5.21 INDIGENOUS PEOPLES/ ETHNIC MINORITIES ..cuuiuniitniitntitneieeeteeissanseassssnsssnsssnsesssssenneens 209
5.6 SENSITIVE FEATURES SURROUNDING 10 SUBSTATIONS (5 KM RADIUS) ...oviievviiieiiiiiciee e, 209
5.6.1 400/230/132 KV AlS: PEKUA/ CHAKARIA, COX® BAZAR......uieuiiieieeeee e a e 209
5.6.2 230/132/33 KV AlS: MADHABPUR, HABIGAND .....uiieiiite it e et e e e st a e aeas 210
5.6.3 230/132/33 KV AIS: MONOHARDI, NARSHINGDI .....uiivtiieinieiiie it ee i ee et e e e saa e st e eeaaaas 211
5.6.4 132/33 KV AIS: TUNGIPARA, GOPALGAND ...ttt ieetee it ee e et e et e e et s st e s stessaaeesaneeeanans 212
5.6.5 132/33 KV AIS: DUPCHANCHIA, BOGURA ... .ouniiiiiiiie ettt st e st e st e e aeas 213
5.6.6 132/33 KV AIS: MATLAB (N), CHANDPURL.......cuttuiiiieeeiiiiiiiiiaeseeeeeeeeastiaa e e e eeeeeeassta e aaees 213
5.6.7 132/33 KV AIS: KUMARKHALI, KUSHTIA .. ettt ettt e e et e e e et s s e e s saeeeanaas 214
5.6.8 132/33 KV AIS: CHATKHIL, NOAKHALI ....uitniit ittt et et e e e e s s s et s et s et s eaessaassaaens 214
5.6.9 132/33 KV AlIS: PAIKGACHA, KHULNA .. ..uittit ittt et e et e st s et s et s et s st aeaaees 215
5.6.10 132/33 KV AIS: MATHBARIA, PIROJPUR .. ...ttt ettt e et e e e e 216
5.6.11 PROXIMITY OF PROJECT TO SENSITIVE RECEPTORS ....uiittiiiiiieie e e e a e e e aeas 216
6 SUBSTATION ENVIRONMENTAL AUDITS ... 221
LT R 1 N =T 0 10T 1 1] 221
6.2 ENVIRONMENTAL AUDIT REQUIREMENTS . ..uttutttuiitetteiteeteeteeteetesteeteeseeteeteenaesnaesnaeens 221
6.3 AUDIT METHODOLOGY FOR EXISTING SUBSTATIONS ....cuuiitniitnietneeineeaneetseasesnsenssnnssnsennaens 221
6.4 PGCB SUBSTATION SETTING itutituitnitnietnetneeaneaneansesnsesnsesnsesnseassansrases s sesasesasssssssseens 222
(SIS T AN U1 =1 =] = 225
5.6 KEY FINDINGS OF AUDIT uuiituiituiitn ettt eaneeaneeaaeeaaseanseaa et ean et s et easesssesssasessssssssssnssees 230
6.7 CONCLUSIONS OF ENVIRONMENTAL AUDIT ..ctuiuniiuniitniitneetneeaneeaneeanseasssassssssssnssanssssssssseees 230
6.8 CORRECTIVE ACTION PLAN WITH TIME FRAME . ..ottt e et e e 231
LSTRS T = 10 o] = 239
7 ALTERNATIVE ANALYSES ..ottt e e e e st e e e s e e e 240
1l

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

% R [ N =10 1 (o3 1 o] T 240
T7.1.1 NO PROJECT SCENARIOD .. .ctuiiet it it e et e et e et e e e et e e e e e e et e e st e e st s s s aa s s et e asaneeesteeeennns 240
7.2 ALTERNATIVES FOR SUBPROJECT COMPONENTS ..uttuiitniitneiteeteeterteeseesessesssenessasneens 240
T.2.1 TRANSMISSION LINES . ituiituiituiitniitneite it eteet et esaseasetsea s et set s st s et st srtssasetasrraassaares 240
T.2.2  SUBSTATIONS «.tuiituiitttitt ettt ett et eat st e et ea et eaa et eaa et st et s et s saaseaa s st ssansstnsetestassenes 241
7.2.3 ALTERNATIVE TECHNOLOGIES FOR SUBSTATIONS ...uuiitutiietnieitieesieeetnsessiesstssssnessneessnnns 242
7.2.4 ALTERNATIVES FOR TRANSMISSION LINES....icuuiitiiiiiiiiieiieeieeieeteeas st ssaseaseassaaennaens 244
7.3 SUBSTATION LOCATION ALTERNATIVES ...uuiitieitieeeteeeeieeestee et essteesaassssassstsssenssstsessnnns 246
7.3.1 PEKUA400/230/132KY SUBSTATION ....cuuitniieniiuneianeianeeansesssssnseansssnssssseasesssassnssssasssseses 246
7.3.2 MADHABPUR 230/132/33 KV SUBSTATION ....ctuiitniitniitneitneianeesnsetnssansssssssnsesnsssssassssssneses 249
7.3.3 MONOHARDI 230/132/33 KV SUBSTATION. ... .cttuniiitnieitieeeteeetaeesiesetneessiesstnesssnessaneessnnns 252
7.3.4 TUNGIPARA 132/33 KV SUBSTATION ..euuituitniitniieneieneiansianseasssassssnsssssssnssssesssassnsssssssseens 255
7.3.5 DUPCHANCHIA 132/33 KV SUBSTATION ..uuituiuniiuniitniitneiansesneesnsessesnssssssansesssassasssssssseses 258
7.3.6 MATLAB NORTH 132/33 KV SUBSTATION. ...euuiittniiitnieieieeetieeeieesstesetneesstneestnesssnessaesssnnns 261
7.3.7 KUMARKHALI 132/33 KV SUBSTATION ....uittuiittniettnieitieeeteeeanesstessansssnssstnessenessaeesannns 264
7.3.8 CHATKHIL 132/33 KV SUBSTATION ...ttuiitniitnetnitansiensesnstsnsesnssssessssn s sssssssessssasssssseens 267
7.3.9 PAIKGACHA 132/33 KV SUBSTATION ..euituitntitniianeiensesnsesnssansessstsssses s s sssnsssssssssssnesns 270
7.3.10 MATHBARIA 132/33 KV SUBSTATION ...ceuuiitueieiniettateeeieeeteeeanesstasssansssanssstnessenessneessnnns 271
7.4 ALTERNATIVES OF TRANSMISSION LINE ROUTES .. .ctuiiiiiiii ettt e et e e e e 274

7.4.1 ALTERNATIVE ROUTES FOR LILO OF MATARBARI PP i BANSKHALI PP 400KV LINE AT PEKUA

TRANSMISSION LINE ... tttuitetuiitt ettt s ettt e et e e et e e et e e et s e e et e e et s e e e e e et s e eaa e e eaee et e e anneaetsaesnneaetnsansnnanes
275

7.4.2 ALTERNATIVE ROUTES FOR LILO OF ANWARA-COX®& BAZAR 230KV LINE AT PEKUA

TRANSMISSION LINE ...ttt itttuitit ettt ettt e e e e et e e et e e et e e e et e e et s e et e e et s e et e e ea e e et ee et e eetnsaesnneeetnsaesnnanes

..................................................................................................................................... 277
7.4.3 ALTERNATIVE ROUTES FOR LILO OF EXISTING MATARBARI T CHAKARIA 132KV LINE AT PEKUA
TRANSMISSION LINE ... euiuitiuetete ettt et e et et s s s e e ea e et ea st s s s s s easeaseaeeasan st ssnssnssnsensenessnses 278
7.4.4 ALTERNATIVE ROUTES FOR LILO OF SRIPUR-ASHUGANJ 230KV DOUBLE CIRCUIT LINE AT
MONOHARDI TRANSMISSION LINE .. eueuiniitiiteiees ettt e et e et s e e et e ea e et et st st st s s s eneenaeaeens 280
7.4.5 ALTERNATIVE ROUTES FOR LILO OF CUMILLA(N) i SHAHJIBAZAR PP 230KV DOUBLE CIRCUIT
LINE AT MADHABPUR TRANSMISSION LINE . cuiieniiiiii e iee ettt e e e e e e e e s e e e e e e eaas 281
7.4.6 ALTERNATIVE ROUTES FOR MONOHARDI-BAJITPUR 132KV DOUBLE CIRCUIT LINE
TRANSMISSION LINE ... euiuititete et ee et ettt e e e s e e e e et e et e e e st st s e s e s easea e et s s st s e ssnsensensenasenses 283
7.4.7 ALTERNATIVE ROUTES FOR LILO OF SHAHJIBAZAR I BRAHMANBARIA 132KV DOUBLE CIRCUIT
LINE AT MADHABPUR TRANSMISSION LINE . cuiiiniiiiiii ettt e e et e e s s s e e e s e e enas 284
7.4.8 ALTERNATIVE ROUTES FOR GOPALGANJ-TUNGIPARA 132KV DOUBLE CIRCUIT LINE
TRANSMISSION LINE . ... tuieutittititete ettt ettt et e e e e s e s ea e et e et e e e et s s s e s e s ea e ea e e s et st s s ssnsensensenaennes

..................................................................................................................................... 286
7.4.9 ALTERNATIVE ROUTES SATKHIRA-PAIKGACHA 132KV DOUBLE CIRCUIT LINE TRANSMISSION
LINE 287
7.4.10 ALTERNATIVE ROUTES FOR KACHUA- MATLAB NORTH 132KV DOUBLE CIRCUIT LINE
TRANSMISSION LINE. .. euituiittiittiett ettt eet e et et e et s eea e eaa s eea s eaa e e eaa e aaeaaseaaseanseanssansesnseansetnsetnsernseanes

..................................................................................................................................... 290
7.4.11 ALTERNATIVE ROUTES FOR LILO oF CHOWMUHANI-RAMGANJ 132KV DOUBLE CIRCUIT LINE AT
CHATKHIL TRANSMISSION LINE ...ituiiiiiiiie ittt e et e et e et s et s et s et s saeseaseasseaseaseasensensaens 291

7.4.12 ALTERNATIVE ROUTES FOR LILO OF BOGURA(S)-NAOGAON 132KV LINE AT DUPCHANCHIA

TRANSMISSION LINE. ...t tteetttuuteeeeeteeettta e e e e ettt ettt e e e e e et eeee e e e e e e e e et e eeeb e e e e e aeeeeeee b e e s e eeaeeeennenanns
293

7.4.13 ALTERNATIVE ROUTES FOR LILO OF BHERAMARA'T RAJBARI 132KV LINE AT KUMARKHALI

TRANSMISSION LINE. ...t ttettttuuuseeeeeteeettt e e e ettt att e e e e e et eeee b e e e e e e et eeee b e e e e e e aeeeeene b e s e eeeeeennnenannes
294

7.4.14 ALTERNATIVE ROUTES FOR BHANDARIA- MATHABARIA 132KV DOUBLE CIRCUIT LINE

TRANSMISSION LINE. ...t tteettuuuuteeeeeteeettta e e e e et eetb e e e e e et eeee e e e e e e et e eee b e e e e e e aeeeenne b e e e e eeeeeeennenannns

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

7.4.15 RECONDUCTORING OF SHAHJIBAZAR-BRAHMANBARIA-ASHUGANJ DOUBLE CIRCUIT 132KV
LINE 298

8 IMPORTANT ENVIRONMENTAL AND SOCIAL COMPONENTS.....ooovvveiiiiiiiieeiiiiiieeee 300
T R O A7 = = A Y 300
8.2 IESCS RELATED TO THE PROJECT AND THEIR RELATION .uuuiuniitniiteiee e e e et e et e eaesaeeeneens 300
9 POTENTIAL IMPACT PREDICTION AND ANALYSIS ..ovuiiiieei e esieeseeiiieei e 302
0.1  SCOPE OF THE A SSESSMENT .ituituitnitnitniensesneansesnsesnsesnsean et sea et ssssstassssssssssesns 302
9.2 IMPACT ASSESSMENT METHODOLOGY ..uuivuiuniieniiunienietneesnsesnsesnsesnssssssnssa s ssassnssssssnseses 302
LS T N = = TO N ] To AN ] =1 = o S 303
9.2.2 IDENTIFICATION OF SENSITIVE RECEPTORS. ..cuuiittiitniiii it e iie e s et s et s et s et s eassaseaeens 303
9.2.3 IDENTIFICATION OF SIGNIFICANT ENVIRONMENTAL ...uuituitniitnieteeteeteeteetsesesnsennssssennaens 303
9.2.4 IMPACT SIGNIFICANCE RATING ..euiuuiitniitniitneite et e et s et s st s st s st s st s st ssa s st ssassnsrasssneens 305
9.2.5 MITIGATION, MANAGEMENT AND GOOD PRACTICE MEASURES ....ouvivniieeiieiieeieiieeieeneens 307
O0.2.6 RESIDUAL IMPACTS .uuiitiiitiitiit ettt et et et et e e e e b s e b e ea s ea s ea s eaa s saseasebnsebnsrbnsensanes 307
9.3 IMPACT ASSESSMENT AND MITIGATION MEASURES.....cctuiitiitniiteiieiieetssaesaesassnssassneens 307
O0.3.1  PHYSICAL ENVIRONMENT ctuttu ittt ettneean s et s et ssaassaaseanseaassaaseaa s st s st ssassasstssasssssssssnseens 307
O0.3.2 ECOLOGICAL ENVIRONMENT .uutituittiitneitne et etnseans st seanssaassanssanssaassanseasssssstsssssssssssssnsesns 332
9.3.3 SOCIO-ECONOMIC ENVIRONMENT ..uuttuitniitnietnietnettneeansetnssansstnsssnssanssansesnsesssssssssssasssseees 347
L T [V =N o 1Y, 1 366
9.5 CUMULATIVE AND INDUCED IMPACTS ..ituiituiitniitniite it ite et e eae et st s st s st ssassanseasenssassnnaees 384
9.5.1 CUMULATIVE IMPACT ON BIODIVERSITY ..tuituiitniitniitniitneeteetneeteetnssanssansssnssansssnsessssssseees 384
9.5.2 CUMULATIVE IMPACT ON ELECTRICITY SUPPLY . ctuitniiiiitiieeeteeae et e eas et seaseasenssnsennaens 384
9.5.3 CUMULATIVE IMPACT OF RENEWABLE ENERGY INTEGRATION ...uiiuuiieniiineiieiieeieeieeieennaens 385
0.6 TRANSBOUNDARY IMPACT S ceuituiitniit et et e et et et et et et e et e et s et s et s et s st s st ssassasstssneens 389
10 STAKEHOLDER CONSULTATIONS .. euteut ittt ettt e e e s eeeie s s e e saeeeeeeeenaa 390
0 20 A 1N =T T 1o 1T ] 390
10.2 REGULATORY/ REQUIREMENTS. .. .ctuiitttieetniettteesteestaesesieestaessanssstesstassstasestnsassnssssnessens 390
10.2.1 BANGLADESH GUIDELINES .....ittittiiet it ieeee e ee e e e e e et e et e e s ee e e s aa s sae s s e s essnsssnsesnseanessnns 390
10.2.2 ASIAN DEVELOPMENT BANK REQUIREMENTS ...euiituiitniettieenieeeesaeesnestessestsssnsssnsssnsssnsssnns 390
10.3 OBJECTIVES AND PURPOSE OF STAKEHOLDER CONSULTATION ...cutiitieieieeeeeeeeeeneeeee e enns 391
10.4 IDENTIFICATION OF STAKEHOLDERS....uuttuittttttettteteeteet e et e et e st e et e steaseeteesasetrstreteesnns 391
10.5 APPROACHES AND METHODOLOGY ..uuituitnitnitnienient ittt etststsesesenseassa et stssssassseneenesneesns 391
10.6 MEANINGFUL STAKEHOLDER CONSULTATIONS ...eutiitiiiiiieieeieeeeeee e esteseesasssnssanssansssnesenas 392
10.7 CONSULTATION DETAILS AND SUMMARIES ...tuituiiniitiiteitetet et e e eeeae et sasassssnssnseneeneeaeens 393
10.8 ISSUES IDENTIFIED AND SUGGESTED MEASURES THROUGH CONSULTATION .....ceuveeiininennnn. 396
10.8.1 STAKEHOLDER CONSULTATION MEETINGS (SCM) ...cciiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 396
10.8.2 FOCUS GROUP DISCUSSIONS (FGDS) ....ccetiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeetee ettt 400
10.8.3 KEY INFORMANT INTERVIEWS (KII) .eeeeiiiiee e e e 405
10.8.4 PUBLIC CONSULTATION MEETING (PCM) ...coiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee ettt 411
10.9 POSITIVE PERCEPTIONS .. .euittittiett ittt teea et teaa et e e e s e aa s s s s e s s sa s sasssasasnsssnsesnsesnsesnsssnss 415
10.10 CONSULTATION OUTCOMES AND POLICY ISSUES .. .cuiiiuiiiiiii ettt 415
10.11 CONSULTATION AND PARTICIPATION DURING PROJECT IMPLEMENTATION ....cvuvivniieneeeneenn. 416
10.12 INFORMATION DISCLOSURE. ... ctuittiienieet et ee et e e et e et e et e e s e e e e s e s s e s e et s e s se s eeanseenssenss 416
10.12.1 ROLE OoF ESU AND SIC IN DISCLOSURE OF PROJECT INFORMATION ....cuvvuienieneineenennnn. 417
11 GRIEVANCE REDRESS MECHANISM ..iiveeuiiiiiii ittt i et i s e eaienieaees 418
V

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

T1.1 INTRODUCTION ..uutiitneeett ettt e et e et e et e e et ee et e e e e e e et e e e s e e st e e st e e st eestaaessaneeetnseernessnneeerns 418
11.2 GRIEVANCE REDRESS MECHANISM....cuuuiiitiieiiiieetteeeete e et eeetaee et e sataeeetaesaaeesteestnaessneeerns 418
11.2.1 BACKGROUND: .. .ceuutiittteetiee et e et e et e e e et e e et e e et e e et e e st e e st e e eaaes st eestaseesaneeetnsassnaessneeerns 418
11.2.2 PROJECT PROPONENTE® ROLE.....uiiiiittiiieiiitiiieeietieeeeeittieeeeeatieeeesettaseesestaneesestaneesssranaeesens 419
11.3 OBJECTIVES OF GRIEVANCE REDRESS MECHANISM .....civuniiiieeiieeeeieeeetee et e eetaeeeaaeeaaeeeens 419
11.3.1 GUIDELINES TO REDRESS GRIEVANCES ... .cctuiittieiitieitieee et ee et e e eeeteeeaaeeeteeesaeeaneeeras 419
11.4 GRIEVANCES REDRESS COMMITTEES ...uivtuiiitiieitieeeteeetieeesteeeteeeataesetaessnsestnsessnaessneeerns 420
11.4.1 LOCAL-LEVEL GRC .. ciiiiiii ettt et e e et e e e et e e et e e et e e et e e aaeeeens 420
11.4.2 PROJECT-LEVEL GRC ..ottt et e e e e e e e e e eaas 422
11.4.3 CENTRAL-LEVEL GRC ... oottt et e e e e e e et e e e e e eeeas 422
11.5 GRIEVANCES RESOLUTION PROGCESS. ... .ccctuiiiiieiiiee ettt et e et e et e e e eaas 423
11.6 G R Cs&COPE OF OPERATIONS AND DECISION REQUIREMENTS ....ivvniiiieiiiieeieeeeieeaaeeeens 424
11.7 PROCESSES FOR FILING GRIEVANCE CASES ....uiiiuiiiiiieiiieeeieee et e et e et e et e e et e e aaeeeeas 424
11.8 GRIEVANCE REDRESS DOCUMENTATION AND MONITORING ....uiiviniiiieeireeereeeeteeere e e eeens 425
11.9 APPROVAL OF GRCS AND ENTITLEMENTS OF GRC MEMBERS ......civvniiiiieiiie et 427
11.10 GRIEVANCE REDRESS MONITORING ....cuuiitueitteeitieeitieeeteeetiaesateestaaessnessteessnaessnaeeenns 428
12 ENVIRONMENTAL MANAGEMENT PLAN ...ttt ittt et eei et ieseeseesieenaeeeees 429
I R TN =T 516 Lo 1 N PP 429
12.2 EMP STRUCTURE ....uuiiit ittt ee et ee e ettt e e e ettt e e e e et e e et e e et e e et e e st e e st essaneestnsassnaassnneeerns 431
12.3 POTENTIAL IMPACTS AND RISKS .. ctuiiiiiiiiii ettt e et e e e ettt e e e et e e et e et e e et e e aaeeeras 433
12.4 EXISTING FACILITY CORRECTIVE ACTION PLAN ..ottt ettt e e et e e e eaas 433
12.5 CONTRACTORS SITE-SPECIFIC ENVIRONMENTAL MANAGEMENT PLANS (CSEMPS) ............. 442
12.6 ENVIRONMENTAL CODES OF PRACTICE (ECPS) ..covviiiiii i 447
12.7 ENVIRONMENTAL MITIGATION PLAN ...cttiiiitie ittt et e et e e e et e e et e et e e et e e aaeeeens 447
12.7.1 PART 17 GENERAL MITIGATION ...uuiiiuiiiinieiiee et e et e e et e et e e ete e et e e et e e et e e st e e et eeaaeeerns 449
12.7.2 PART 217 NEW SUBSTATIONS AND BAY EXTENSIONS ....ccuuiiitnieiiiieeeieeetee et e e e e e eeeens 483
12.7.3 PART 3T TRANSMISSION LINES ....uuiituiiiitnieiiieeeeeee e ettt e e e et e e e et e e et e et e e et eeaaeeeens 579
12.8 ENVIRONMENTAL MONITORING PLAN (EMOP) .....coiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeee 614
12.8.1 PART 17 GENERAL (ALLWORKS)...ctttttttttttiitiitieeiteeieeeeetteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 615
12.8.2 PART 217 NEW SUBSTATIONS AND BAY EXTENSIONS AT EXISTING SUBSTATIONS ................. 620
12.8.3 PART 3- TRANSMISSION LINES/LILO LINES ..vuuiiiiiiieeeeece e e e e e 634
12.9 SUPERVISION, MONITORING AND REPORTING ARRANGEMENTS ....uiivvniiiiiieieieeeieeeeeeeaieeenn 646
12.10 IMPLEMENTATION ARRANGEMENTS ....iituiiiiiieiiiee it e et ee et e e et e et e e et e e st e e et e eetaeeanneeerns 649
12.10.1 GOVERNMENT OF BANGLADESH ....uiiituiiiiiieiiiiee it e et ee e et e e e e ete e et e e et e e et eeaaeeeras 649
12.10.2 P G C BKIANAGEMENT, PMU, AND O&M STAFF ....covuiiiiiiteeeeieeeeeeeeteeeee e e e eee e 649
12.10.3 P G C BENVIRONMENT AND SOCIAL UNIT (ESU) ..ccvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 649
12.10.4 SAFEGUARDS IMPLEMENTATION CONSULTANT (SIC) .eoviiiiiiiiiiie e 650
12.10.5 CONTRACTOR AND SUBCONTRACTORS (IF ANY) ...uuuieeeeieiiiiiiiaaeeeeeeeeeiniaaaeeeeeeeeeneennnnnns 651
12.10.6 INSTITUTIONAL ARRANGEMENTS AND ROLES AND RESPONSIBILITIES ...ccvuvivniiineiineeinnnnn. 654
12.10.7 CAPACITY BUILDING AND TRAINING REQUIREMENT ...uuciituiiiiiieeiieeiie e et e eaieeeeteeeaaeeeens 660
12.10.8 [IMPLEMENTATION SCHEDULE .....cceuuiiitiieitee et ee e et e e e e ete e et e e et e e et e e st e e et eeaaeeeens 663
12.10.9 COSTESTIMATE/EMP BUDGET......uiiituiiiiieeeee et e et e et e e e e et e et e e et e e eeeens 665
13 CONCLUSIONS AND RECOMMENDATIONS ...oouueeii it 666
13,1 CONCLUSION . ... ctuteett et e et e e et e et e et e e e e e et e e e e e e et e e et e e et e e eaa e e st e e st essaneestnaessneesnneeerns 666
13.2 RECOMMENDATIONS ... uituitiettt ettt ettt et e et e et e e e et ee s e et e e s e e s e e s e e s e eaa e s essneesneesneesneesneesneernns 669

List of Appendixes

Vi

O«
O«
u»
Qx
Q¢
>
(o]

w
et

N

Lbe¢Owb! [ ® ¢KAA AYTF2NXNIo2y A& | 5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Ly +£2fdz¥YS HOD
List of Figures
Figure 2.1: Process for Getting Clearance Following the DOE Guidelines ...........ccccceveeiiivciiiieeeee e, 12
Figure 2.2: Government of Bangladesh Environmental Assessment Process (as per ECR, 2023)............ 14
Figure 3.1: Steps for Initial Environmental EXamination .............coocuiioiiiiii e 44
Figure 4.1: Location Map of Proposed New AIS SUDSTAtION ..........cueiiiiiiiieiii e 51
Figure 4.2: Locational Map of Proposed LILO/TransmisSion LiN€ .........cccvoiiiiiiiiiiieniiieee e 52
Figure 5.3: Photographs of Proposed Pekua/Chakaria Substation Site (Dry Season) ..........cccccevvvveeennnn 58
Figure 4.4: Locational Map of Proposed Substation at Pekua.............ccccviiiiiiiiniiiiiieeee e 59
Figure 4.5: Photographs of Proposed Madhabpur Substation Site .........cccccceeiiiiiiiiiie e, 59
Figure 4.6: Locational Map of Proposed Substation at Madhabpur ...........cccccooviiiii e, 60
Figure 4.7: Photographs of Proposed Monohardi Substation Site................uuuiuiiimiiiiiiiiiiiiiiiii. 60
Figure 4.8: Locational Map of Proposed Substation at Monohardi..................ueveieieiiiiiiii. 61
Figure 5.9: Photographs of Proposed Tungipara Substation Site................uuvuiiiiieimiiiniiiiiiieiiei. 61
Figure 4.10: Locational Map of Proposed Substation at TUNQIPara...............euveueimiuieiminimierninieien. 62
Figure 4.11: Photographs of Proposed Dupchanchia Substation Site...........cccccoiiiiiiiiiii e 62
Figure 4.12: Locational Map of Proposed Substation at Dupchanchia.............cccooeiiiiiiin 63
Figure 4.13: Photographs of Proposed Matlab Uttar Substation Site............cccccoiiiiieiiiiiiiiniee e 63
Figure 4.14: Locational Map of Proposed Substation at Matlab Uttar ..............cccoocieiiiiinie 64
Figure 4.15: Photographs of Proposed Kumarkhali Substation Site ..........ccoccviiiiiiiiiiice 64
Figure 4.16: Locational Map of Proposed Substation at KUuShtial...............uuvuiiiiiiiiiiiiiiiiienn, 65
Figure 4.17: Photographs of Proposed Chatkhil Substation Site................uuuvuiiiiimiiiiiiiiiiiii. 65
Figure 4.18: Locational Map of Proposed Substation at Chatkhil...............ccccciiimiiiiiiiiii, 66
Figure 4.19: Photographs of Proposed Paikgacha Substation Site............cccccvvvieiiiiiiiniiiiiiiiiiiennnnnn, 66
Figure 4.20: Locational Map of Proposed Substation at Paikgacha............ccccccuvveiiiiiiiiiiiiiiiniiiieinnn, 67
Figure 4.21: Photographs of Proposed Mathbaria Substation Site .............ccccccuiviiiiiiiiieiiii, 67
Figure 4.22: Locational Map of Proposed Substation at Mathbaria.............cccccciiii 68
Figure 4.23: Location Map of Proposed Bay Extension SUubStations.............ccccceviiiieiiiiiiiniie e 70
Figure 5.24 :  Location map of RE facilities and Pekua substation and lines..............cccccovieiinieeennn, 89
Figure 5.1: Precipitation Map of Bangladesh .............cooiiiiiiii e 99
Figure 5.2: Average Monthly Rainfall in a Year from2011-2 023 i n Co.x.8.s....B.a.z.a.r.....100
Figure 5.3: Average Monthly Rainfall in a Year from 2011-2023 in Habigan]...........cccocveiiniiiiiiniiec e, 100
Figure 5.4: Average Monthly Rainfall in a Year from 2011-2023 in Narsinghdi..............ccccccovviviiiniiininnnn. 101
Figure 5.5: Average Monthly Rainfall in a Year from 2011-2023 in Gopalgan] ...............uueveimimieinininininnnn. 101
Figure 5.6: Average Monthly Rainfall in a Year from 2011-2023 in BOQUIra .............vvveieieieieinininieininininnnn. 101
Figure 5.7: Average Monthly Rainfall in a Year from 2011-2023 in Chandpur...............eeeeeeimimimieimininin. 102
Figure 5.8: Average Monthly Rainfall in a Year from 2011-2023 in Kushtia..............uuuvvivieiiimimieiiinini, 102
Figure 5.9: Average Monthly Rainfall in a Year from 2011-2023 in Naokhali..............ccccccuvevvinieinininininnnn. 102
Figure 5.10: Average Monthly Rainfall in a Year from 2011-2023 in Khulna .........cccccoviiiiiiiiiinniee e 103
Figure 5.11: Average Monthly Rainfall in a Year from 2011-2023 in PirOjpUr........cueeieiiiiieeiniiie e 103
Figure 5.12: Average Monthly Rainfall in a Year from 2011-2023 in Kishoregan)..........cccccovcuveerniieeennnn 104
Figure 5.13: Average Monthly Rainfall in a Year from 2011-2023 in Brahmanbaria.............ccccccovvvveeennne 104
Figure 5.14: Average Monthly Rainfall in a Year from 2011-2023 in Satkhira .........cccocccveeiiiieeiiiieeee 105
Figure 5.15: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2 0 23 i n
BBIZAIN ...ttt s £ 1 £ st s8££ 5 £ f £ 85 s £ttt e b e b e b n b e bnbnn e 106
Figure 5.16: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
[ F= 1[0 T= Lo | TP PRPPO 106
Figure 5.17: Monthly (Maximum, Minimum, Average) Temperature (°C) in a year from 2011-2023 in
N E= 18] g o | Lo IR PRPT O 107
Figure 5.18: Monthly (Maximum, Minimum, Average) Temperature (°C) in a year from 2011-2023 in
L€ To] o= 1o F- 1 ] PP PEPOUPRPRPPPRPN 107
Figure 5.19: Monthly (Maximum, Minimum, Average) Temperature (°C) in a year from 2011-2023 in
L2 T0T0 U] PP PPN 108
Figure 5.20: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
L 3= o | 11 SRR 108
VI
Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag

Cox 6



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Figure 5.21: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in

LT ] PO PTRRPRP 109
Figure 5.22: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in

[N T T= 1 g = | RS PRPT 109
Figure 5.23: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
L1 g RO PPPTS 110
Figure 5.24: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
0] 018 | ST P PP P PP PTP PP 110
Figure 5.25: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
L] [0 =T - L SRR 111
Figure 5.26: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in
BraNMaNDAIIA. .....coeeieiiei iR e e e rn e 111
Figure 5.27: Monthly (Maximum, Minimum, Average) Temperature (°C) in a Year from 2011-2023 in

ST U1 (1] = PSPPSR PP 112
Figure 5.28: Temperature Map of Bangladesh...........ccooiiiiiiiiiii e 113
Figure 5.29: Humidity Map of Bangladesh ............c.ueioiiiiiii e 114
Figure 5.30: Wind Speed Map of Bangladesh ..o 116
Figure 5.31: Seismic Zoning Map of Bangladesh Represents the ProjeCt Areas .........cccccevvcveeeiviineee e, 118
Figure 5.32: Flood Hazard Map of Bangladesh Represents the ProjeCt Areas..........ccoccceevviieeeeiiiiiee e 121
Figure 5.33: Drought Map of Bangladesh Represents the ProjeCt Areas........cccocveeeeiiiieeiniiieennciiee e 123
Figure 5.34: Agro-ecological Zones Map of Bangladesh Represents the Project Areas.........ccccocueeenee 152
Figure 5.35: Bio-ecological Zones of Bangladesh ... 162
Figure 6.36: Bangladesh FOrestry INVENTOIY ..........uuuuiuuuieieiiieieiuunieieraieierereiererernrnrereee———————————————. 165
Figure 5.37: Terrestrial Flora Around the ProjeCt Ar€a..........uuuuuuuruiuruiuieinieieriierninrnininrninrninrnnn——. 176
Figure 5.38: Aquatic Flora Around the ProjeCt Ar€aS............uuuuuuuiuiuiuimiuiniuinreininininrninrernrninrn———.. 176
Figure 5.39: Terrestrial Fauna (Aves) Around the ProjeCt Area .............uuveveiuieiiiuinininiiinieiniiinininnennnnn. 188
Figure 5.40: Location and SiZ€ Of IBAS .....ccoiuiiiiiiiie et 196
Figure 5.41: Summary Multi-Site Report for Proposed Substations Location (Within 50 Km) ................. 197
Figure 5.42: Administrative Bounding Of StUAY Ar€a ........ccoiiuiiiiiiiiiie i 200
Figure 5.43: Google Earth Image of PEKUA SS........ccooiiiiiiiii e 210
Figure 5.44: Google Earth Image of Madhabpur SS ... 211
Figure 5.45: Google Earth Image of Monohardi SS...........cooooiiiiiiiii e 212
Figure 5.46: Google Earth Image of TUNQIPAra SS..........uuuuiuiuiiiuiiiiiiiiieiiieieieierene ... 212
Figure 5.47: Google Earth Image of DupchanChia SS.............uuuiiiiiiiiiiiiii e 213
Figure 5.48: Google Earth Image of Matlab Uttar SS............uuiiiiiiiiiiiiiiiiiiiieeeereereeeeneerernenennenneen 214
Figure 5.49: Google Earth Image of Kumarkhali SS...............iiiiiiiiiiiiiieeeeeeene e 214
Figure 5.50: Google Earth Image of Chatkhil SS..............uuuiiiiiiii 215
Figure 5.51: Google Earth Image of Paikgacha SS............cccociiiiiiiiiiiiie e 216
Figure 5.52: Google Earth Image of Mathbaria SS...........ccooiiiii e 216
Figure 6.1:  Location of Existing SS in the Bangladesh ...........ccccooiiiiii e 224
Figure 7.1: Google Map Location for Alternative Routes for LILO Of Matarbari PP i Banskhali PP

LI L0 1T 01535 (o ) o T = SO 277
Figure 7.2: Google Map Location for Alternative Routes for LILO of Anwara-Co x 6 s Bazar 230kYV
TraANSIMISSION LINE ...ttt s ket e skt e s st e e e e e e s nenne e e s nanneees 278
Figure 7.3: Google Map Location for Alternative Routes for LILO of Existing Matarbari 1 Chakaria 132kV
TPANSIMISSION LINE .ttt ettt oo oo ettt et e e e s e o e bbbttt et e e e s e e ab bbb e e e e e e e e e s aanbbbaeeaeeesaaannbbnneaaaeas 280
Figure 7.4: Google Map Location for Alternative Routes for LILO of Sripur-Ashuganj 230kV Double
TPANSIMISSION LINE .ttt ettt e oo ettt et e e a4 oo e hb bttt et e e e e e e ah bbb e e e e e e e e e s aanbbbaeeaeeesaannnbbnneaaaens 281
Figure 7.5: Google Map Location for Alternative Routes for LILO of Cumilla(N) i Shahjibazar PP 230kV at
Madhabpur TranSMISSION LINE ........eiiiiiiiiieeiie ettt ettt e e st e e e enbee e e e eneee 283
Figure 7.6: Google Map Location for Alternative Routes for Monohardi-Bajitpur 132kV Transmission Line
.................................................................................................................................................................. 284
Figure 7.7: Google Map Location for Alternative Routes for LILO of Shahjibazar i Brahmanbaria 132kV at
Madhabpur TranSMISSION LINE .........oiiiiiiiiei ettt e st e e s e e e s snbae e e e snbeee e e eneee 286
Figure 7.8: Google Map Location for Alternative Routes for Gopalganj-Tungipara 132kV Transmission
[T PP PEPTT 287
Figure 7.9: Google Map Location for Alternative Routes for the Satkhira-Paikgacha 132kV Transmission
[T PP PEPTT 290

Figure 7.10: Google Map Location for Alternative Routes for Kachua- Matlab North Transmission Line 291

VIl

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Figure 7.11: Google Map Location for Alternative Routes for LILO of Chowmuhani-Chandpur 132 at

RamMg@an] TranSMISSION LINE.......ciieeiiiiiiiiiei e e e e e scsti e e e e e s st e e e e e s e st e e e e e e s s aanteaeeeeeeesaannnteneeeeeeesannnnranes 293
Figure 7.12: Google Map Location for Alternative Routes for LILO of Bogura(S)-Naogaon 132kV
TFANSIMISSION LINE .ttt ettt e e e e e sttt et e e e e e s a bttt e e eae e s e s anbbeeeeeaeeeeaannbbeeeeaeeesaaannesneeaeaens 294
Figure 7.13: Google Map Location for Alternative Routes for LILO of Bheramara i Rajbari 132kV line at
Kumarkhali TranSMISSION LINE ......cooiiiiiiiiiiiie ettt e e e e s et e e e e e e s s anenbe e e e e e e e e e aannneeees 297
Figure 7.14: Google Map Location for Alternative Routes for Bhandaraia-Mathbaria 132 kV Transmission
T ST PRPT 298
Figure 9.1: IMpact ASSESSMENT PrOCESS........uviiiiiiiiee ittt 302
Figure 9.2: Solar Potential Map of BaNgladesh ...........ccooiiiiiiiiiic e 385
Figure 9.3: Proposed Renewable Energy Power Plants at Chattogram Area .........ccccccoevcvvvveeeeeeeveeinnnnn, 386
Figure 9.4: Grid Map Showing Pekua 400/230/132 kV Substation Connection .............cccccvvvvveeeeeeiinnnnen, 388
Figure 10.1: Overall Process of Stakeholder Consultation Meetings ........ccccovvvviveeeeeeeiiniciinieee e 393
Figure 10.2: Advertisement of Public Consultation MEEtiNg ...........ccccurriiiieeiiiiiiiieeee e 412
Figure 11.1: Grievance Resolving Process (FOrmMal TIErS) ....uuuuieeiiiicciiiiireee e sesiiiieeeee e e s sssnivnee e e e e e s snnnneees 427
Figure 12.1: Organogram for Environmental and Social Management of Project...........ccccoccceevviieeenen 655
Figure 12.2: Project Implementation OrganOgram...........eeeiiirieeiiiieeeariiee et e et et e e ebree e naeee 656

List of Tables

Table 1.1: EIAJIEE StUAY TEAM .....cco ittt 5

Table 2.1: Relevant Bangladesh Policies and Legislation ...........ccccccevviiviiiiiieeeeeeeeeee e, 17

¢FroftS HouwY wStES@OFyGd | SEIGK.LY.R.{.LESOLE. .[.L.64. . LY. .R28vdzZ S&
¢FrofS HodoY LYLX apOlie2 yIN2B.SIOF........ LN OO SR TN 00 R 31

Table 2.4: ADBO&6s Environment al Saf eg.uwar.ds..Cat.egbori zat
Table 2.5: Comparison of Environmental Safeguard PrinCiples............oooiiiiiiiiiiiii e 37

Table 2.6: Relevant Environment Related International Convention, Treaties and Protocols signed by

2 F T o] F= o [=T o EO PO P PP OPPPPON 41

¢FroftS odmY zFNARFO6fSa FyR !'.4a20AL0SR.5LG4E...L211S2Y ¢S
¢FrofS odHY %2yS 2F Ly.hdzSy.QS.. F2N.wSa2dNDSE.. . {.0dzRATSR

¢ o0fS nomyY {FfASyld CSIFGdNBa 2F (GKS bSé..nnnkHOALKMOH] I

¢FrotS nouwyY {lFftASyG CSIGdzaNBa 2.F..0KS..bSé..Mm0.4K.00.1.55 {dzoai

Table 4.3: Proposed Substations Name with Bay EXtension WOTIKS ..........c.cooiiiiiiiiiiieeiieee e 68

CFofS n®aW SYSY Gl 0.2y L.OKSRAZL.S...cooooiiiieeeeeeeeeeeeee e, 77

¢FoftS nodpY ! LIWNREAYLEGS . [LLY.R.CALEAYI. £26.d2Y .S 4. 81

CFOotS Mdo/ A 02y Ch.OAL A .S & e 83

¢FroftS naotryY wSySél 03ASy D yaSNHA &dzIlt) 21606 NJ.& dzd &/ .G/ K |...g.2.2NI8Y | NB |

¢FrofS noyY 9&0YLASR.LNR2SOU..L.2.8 0 e, 89

¢lroftS pomY DS23INF LIKAOFYSEAAGLNADAze.2.y...2.F....1.NR.2.50.0.90 2 Y LI

¢lroftS poHY 1 A&G2NROFE . | O] ANR.dzy . R..2.F... . {.SAAYAQALBUTAY (KS

¢FrotS pdoY wSadzZ G 2F..L.Y4aASY.0. LANL. v.dzh f.AG.8...1.y £ 2180 a

¢rotS ponyY wSadzZ & 2.F.h2AAS..[.50Sf..aS.4ad2NBEY.Sy.0... 133

¢l otS popX2wAHBANIIGE2 PR Sl 8. Ly R.DAIKAL...CAY.S . 135

¢FrotS podcY wSadzZ (a..2F..£A0NLo.2y.. . [.SASL...Ly.L..84AA4. 137

¢ ot Samplestwith high Fe and turbidity VAIUES...........ccccveviveviiiciireecicicceee e 139

¢FrotS poyY wSadzZ §a 27F DNR.dz/ R.4.L.G.SNl.v.dz. L. .A0.8..a.2y.A1412 NR y 3

¢FoftS pdpY wSadzZ Ga 2F {.dNFL.QS..2L0SN.v.dz. £. 404822145 (2 NRY

¢FotS pomnyY {2Af..vdzfAde. Ly Lf.8aAd. . wSadz (o, 148

¢FotS poemmY 9acC..a2yA02NAY. 3. wWSAdZ Do, 149

CFotS pdMHY %2y L. GNBS. 5ESY.AALL e, 166

¢FrotS pomoY [A&d 2F Cf 2NI..LRSY.a.USR..AY...¢dzy.3.A.LL.N67 6 D2 LI

¢-o6fS podmnyY [Aald 2F Cf 2NE..LRSY.aUSR..AY..1.L1LAL1.2L.OKIBS 0 Y K dz

¢FofS podmpY [A&al 2F Cf2NE..LRSY.aUSR..AY...Y.dzY.L.NL.KI168 06 Y dza

¢-o6fS podmcY [A&al 2F Cf2NE..LRSYy.aUSR..AY..al.0KGo.LNRIBY 6t A NB

¢-ofS pomtTY [A&alG 2F Cf2NE..LRSY.aUSR..AY..LKEGLLKAII7TODb 2 1 K

¢FotS pomyyY [A&d 2F .CL.2NE..LRSY.aUSR..AY..Y.A4K2NEIFY 2

¢FrotS pomepyY [Aad 2F..CL2NE...LRSY.aUSR..AY. ..{.L0]1.KANI71

¢lroftS pounyY [Aal 2F CL.2NL..LRSY.aUSR.AY....l NJI..K.Y.L.y..017INJ |

¢Fo6fS pdumY [A&lG 2F Cf2NE..LRSY.aUSR..AY..5dLIOKLY.QRALl 0. 2
IX

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢
¢ I
¢ I
¢ I
¢
¢
¢
¢
¢ I
¢ I
¢ I
¢
¢
¢
¢
¢ I
¢l
¢l

¢
¢
¢
¢l
¢l
¢l
¢l
¢
¢
¢
¢t
¢t
¢t
¢t
¢
¢
¢
¢
¢t
¢t
¢t
¢
¢
¢
¢

OO O OO0 O O O OO0 O OO0 OO OO OO0 OO OO OO OO O

O == 0O

O OO0 OO0 OO0 O O O O OO0 OOt OO O O O

~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h ~h —~h ~h ~h —h —h —h

B Thrhrh mh mh omhomhmh mh mhomh oh

DLW WLWLDWLDLWLDLWWWDWWWLDWWEDWDWWWWWW W W W W WU

— ~h ~h ~h ~h ~h ~h ~h —~h —~h —h —h

DDLU WULWULDLULDLWLD UL WULWL LWL WLWULLPW!WLWU!WDIPW!WLPWLPWIPWIP W W W WU W

pdPHHY [A&ld 2F Cf 2NL..LRSy.aUSR..AY..alL.0f.L.6..01B20 06/ KI
pdPHoY [A&ald 2F Cf2N)..LRSy.aUSR..AY..a2Y.2KLNRZX3 06bl N&
pdHnyY [AadG 2F Cf2NL..LRSyY.aUSR..AY..aLRKLOLWIRI 61 | 0A
pdHpY [AdalG 2F Cf2N} LRSy.aUSR..AY..t.8].dzh. k... 164 1 | NR |
pdHcY [AadG 2F CI dzyl...L.RSy.a.USR...AY...6.dz 3ALL.NF6 6 D2 LI
pOHTY [AdalG 27F Cl.dzyl.. . LRSY.aUSR..AY. .. YALK2NEIAIAY 2
pdHyY [A&ald 27F..Cl.dzyl.. .LRSY.aUSR. . .AY.. {.L.01.KANI178
pdPHDY [A&d 2F Cl.dzyl..LRSYy.aUSR..AY..... NJI..K.Y.L.y. .01FONK |
pdonY [A&ld 2F CI dzyl..L.RSy.a. USR..AY. . t.L.AL.3LOKIF9 6 Y K dzt
pdomY [A&ld 2F CI dzyl...LRSY.a.USR..AY..YX.dzY.l.NJ.KI1BOA 6 Y dza
pd®oHY [Aald 2F CI dzyl...L.RSy.a. USR..AY...al.0LKO.L.NRIBL 0t A NB
pdooY [AdalG 2F CI dzyl...LRSY.a USR..AY..LKEGLKATIBH b2 1 K
pdonY [AdadG 2F Cldzyl...L.RSY.a USR...AY..5dz2LIOKL.y. . QABA L 6. 2
pdopY [A&ld 2F CI dzyl...L.LRSy.a. USR..AY...alL.0f.L.6..01B4 o6/ KF
pdocY [A&ld 2F Cl dzyl ..LRSyY.a.USR..AY..a2Y.2.KL.NRS8 0bl N&
pdoTY [A&ld 2F CI dzyl...L.LRSy.a.USR..AY...al.RKL.6.LJE 61 | 0 A
pdoyY [A&ld 2F Cldzyll LRSy.a.USR..AY..t.8].dz.x....[187 1 | N&A |
pdodY [AdG 2F !ljdzad a0 Cldzyl .LRSy.s.USR..AY..IFR | NBd
poénnyY [Aad 2F !ljdzd a0 Cl.dzylk..LRSY.a.USR..AY..IFR | NBd
ponmY [Aad 2F !ljdzd a0 Cl.dzylk..LRSY.a.USR..AY..IFR | NBd
penHY [AdlG 2F ! dzZ s OYICY adyMAIL.RSY.8.USR. .AY..IFR I NBd
pdnoY [A&ld 2F !ljda a0O CI dzyl...L.RSY.5 D..S.R....A.y JFIgOR | N2 d
pdnnY [ ARSy»T SIRj dklys & YR dzyNE. dzy R....Y..sz.l...NJ[ :.£.19106 Y dz& K «
pdnpY [A&d 2F !ljdad aO ClI dzyl ..L.RSY.5 D.S.R....A..)[.....l 1gIR | N2 d
podncyY [AdaG 2F 'ljdz2d a0 CI dzyl... L..R Sy.a.USR..AY..IHgR | N2d
ponTtY [Aadad 2F !ljdzad a0 Cldzyl .LRSy.aUSR..AY..IMFR | NBd
ponyyY [Aad 2F !ljdzad a0 Cldzyl LRSy.aUSR..AY..IFR I NBd
pondY [A&G 2F !ljdzZ a0 CX dayh I NIREAWIEBRL.AY...I1gR | NBd
pdpnY [A&ld 2F !ldad a0 Cldzyl LRSY.a.USR..AY..IgR | NBd
p ®p mYC I drnyali LQR'_S)IQJ WBROAY | YR I NRdz/.R...t.S.].dzk.k 194 KI 1 | N.
p®pHY Li/b wSR [A&l 2F ¢KNBFGSYSR {LSOASa Ayofd
FRUOKRY pn 1Y 2F SFEOK aAdS . L.A..LISNLLENEL..2%. BD0d2NNB
pd®poY 5SY2INILKAQA. . .LY.R..1.2.LJz L8 2. Y i 201
p{IGEA M INA S dza 2y 2 T...0KS...|.0. son.s.fe ..... 1..1...:;1 ........................... 201
pdppY {SE tNRUfS. . 27%...08004SR.. YRGS 200 A
pdpcY t SNDBAGL22Y zs.ﬁ....m@.@.m.(fls.é.yuz ................................... 202
podpTtY [SGSt 2F 9.RdzOL.a.2y..2F. .. .08 00SR. . .1.21L0z2203 2 y
pdPpyY t NAYINE th |O©z4ul- ('a) my 2 F1. . NAL.SIOY. B.R..6..2 @32 203
pdppY LyO2YS . S@St (.5.0.6.8.R....1..2.L.Jdzf.. |..a..2.y... 204
pdcnyY al NRGFf2y.a4.k.d. dza ..... 2..I ..... LL.0.SOG.SR..t..2. L1dz.. I..a... 204
pdcmMY | 2dzaAy3 . L2Y.RAa2Y. .. 2F. t.NR2SQOMhI.. . L.NBL.A. 204
pdcHY ..{...2.dsz.s....2..I ..... 2k LSINT e 205
pdcoyY {FyAlloaz2y. . .caLISA. . 2F. . .6KS. {.0dzR2a. . 1. .NBI.5205
pecnyY | 2daSK2LR.LAASAA L0k 0.dZA2F. Ll 205
PPFYR hAY.SNEKALL.GELIS. ..t 206
pdccyY {GF Gddza .2.%.. D2ﬂSN¥X£ym ..... L.a.aAd0LyOS. .. 206
p®cTY tSNOSyidl3as 2F RaEJEEIJ ASKOt YBKAFAYDOENDPRY 3 A D4
pdcyY { 2dz2NDS. 2 ? 2k 1.2.028. 5. K2.£. R, 207
pdc Y {4l Gdza L2k N£ LJI 2..0.8..K2.dA.SK2.R. 208
pdTnyY aSRAOL ¢ { SNDIAQS.. A lfL.I-...[i.dzé.....c’)..a.dzf...a.LJf..S ..... w8832y asSo
pdT MY {2d2NDS 2F 9y SNH2.. éSR o8 0KS.LLLLLE2M [ AJKe
pOPTHY 9YySNHE {2dz2NDSa ! 5 SR. LJ0KSLLLLLF2.NJ2080 K SN 5
p5oir vl Y ASNEI@S @ {dz06 2 d8/ R fNXbEKW\rSS;/yﬁU...a..QJ .............................. 217
p3pSiniYAf & Fo2dzi fF yRA..F2NLANLY.AYALAA2Y. . L.ANSE
PpPTPY 5A4aGlyOSa 2BNENEEROD2f 2 BAIDY. S84 {. BNEK o 052 K
cdPmMY t NRLI2&ASR {dzaidl a2y.a.. hlYS. . 4ai0K.... L.2... 92821 Sy & A 2
O s o VR (8- - SO AN 72 T 225

X

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

ofS b@@¥YLJt)\I Y OSE.. 208 8NIBS R e 230
0fS demMWNBEOs @S ...l..f).a..z.;C.....t..f...l:..;[ ..................................................................... 232
0fS ToOMY / 2YLI Nroa@S ! yI.f.2AAA. Z.FF......D.L..{.....l-...)[R...' L{.28dz0 a0 o
0fS TOHY /2YLI NYoa@S !yl f.aadAd. 2% . hl.].k!).D. . ¢NL.Y.a2%¥K 33aA2Y
0fS TdoY /2YLINIa@S !ylLfeara 2F {AdS..{. ..f..SOaQZy(Q FG t S
0fS TodnY /2YLINIa@S !ylteara 2F {Ha8LHEEHSOa.2261 (G al
0fS TdpY /2YLINIa@S !'ylteara 2F {A0GS..{8i.850a.2264 I i a2
0fS Tdcs VENLBRAXRAD2TF {AGS { St SOe2y..L.G4..¢dzy 3ALISNI MOH
0fS TOdTY /2YLINYa@S !'ylteara 2F {A0.S..{.8:.50a.2260 | ij 5d
6fS ToOyyY /2YLINra@S !ylfeara 2F {NEs2ySt.S0a2204 I G al
0fS TOPY /2YLI NFa@dS !yl dakdod B{{LBR{{dHi.S0a.2266 I G Yd
0fS ToOmMAaY [/ 2YLINYa@S lylfteara 2F {AdS..{ Si SOazaw Fa o/
60fS/ ZWNIMNF 8 S !yl teara 2F {AGS {SfSQazy. L2781 3 OK
0fS TOMHY [/ 2YLI NIa@S !ylLfeara 2F { A0S {315092245/ FG a
0fS ToOMOY w2dzay3d hrtlel2yad] RIZINA [ Lfm] 2T N MaNDENK2Y [AY
e 7.14: Routing Options for LILO of Anwara-Co x 6 s BG@kY lAne...2.3..........ccccvvveeeeeniiicnnnen, 277
0ftS ToOmMpY w2dzay3d highBW &l RBERNJ o fh+2FNaY.aY. NBANKY [ AYyS
- 0f S TomcY Fue2Niko[yld HhaFEIPayIe LleeNdn | + ...¢.NLY.AYAZLALA2Y280AY S
-0t S TOMTY w2dzey 3 2Ll @yl MG [GTKISNI[ tLt[ hH R/F] 4 dRAdzd f  bOA
L YA TR 282
TOMYY w2dzy 3 haJe @L0dNITe NI a2y @NH.WRWKA.Z.48.A.2.y...283 v S
TOMPY w2dzay I h Ll .2NFEK YFRRYNT B NI yha Y2ATA. 3. AK2. yK. 2L AAGyF 8BS NJ
TOHNY w2dzoy R diyFA2Y NI F ZNE.FAMASARRS....[.AY.S... 286
TOHMY w@ Hz PRAANLI 20K FveoNd | £....¢.NIL. Y. A.Y.A.A 442y .. .R8OY S
TOHHY w2 dzoyad GH UJe02 yba2 NEIZKNJ ¢NL. QKEdPA. & A 4. 2.).....][..A.)/. 8§90
oY w2dzey3d hll2yad W2WIHVYE hm@F]| ¥ KEMIHZKY AYVAIA2¢ [ Ay S
TOHNY w2dzay3d hidd 2¥d 2%2 Wlo[HQ h CAF. YV AXAEENEH203[ Ay S
TOHPY w2dzay 3 h Ligndye®d | MANIMoH[1ht 26INL. YKYNIAEAIANGS [ AY S
TOHCY w2 dzey Ja hiL8sl20/TANKFI2 Nwio 2] . R yERYEE. YA &.4....... 297
yomMY LO9{/ & 2y tKeaAQLL. . QyY.@ANRY.Y.Sy.l. . L.y.R..2300 SN ws
youHY LO9{/a 2y [ IyaR.....AS. . .Ly.R...INRKRQOdMZ. {.dzNE... w8680 2 dzND
ydoY LO9{/ & 2y 902f.23A0Lf.. . wSa2.dz2NDSA. .. L.Y.R....30INR &
y ®n Y -SIOR{y/2& ADY WMSEQ@NMNNDSA.. L Y.R...e.KSANIL WL azyl BA a
pdmMY / KIF N} OGSNAR&a.04A.. . ASR..0.2..58543QNKG6.S....L.Y.L3040 i
PPHY aSiK2R..E2Nl.wl.ay. 3. . {.AIYAL0OLY.QS ... 306
hPpY {Syaioes.dS.. .. .AN.v.dz.f. A. G.8...wSOSLIL2NE................ 309

hPcY t NB2SOG ! ANJ vdzl £ AG.a.. . L.y.R...DNBSy.K2.dz3S.. 302

a
hPTY t N22SOG ! ANJ vdz f A..u.e......l.-..y.R....D.N.E.S.M.K.z.dzé.s..3m- a

u» N
Qx C

t
w

hPyY [/ 2yaiNHzOs2y...1.0a.0AaS4. . Ly.R..{.2.dz/R..[.503144
hdPY 9&aYIFIGISR b2rasS [ SASL.A. F2NL.£L.NK2.dz4..../324 & (i NHzO
poemnyY 9ft SOGNAROIE | yR .al.3dy.Sas.0.CASLRA..F.NRYII6ENF yaY
hdmMmMY b2A&S I-yR... JALONLLe.2.y 1 2.0.8 L a k. f L LY. L. O.(347
HPPMHY wSaAiRdzZ t ..h2A4S.. J...)[..R ..... +.A.0.NJ.a.2.y....L.Y.LJ.O.i347
pdmoY t20Sy.al. i LYLEQOGA. 02 {2 A0 8 . 321
peémnyY { 2Af.4..wS. EARAZE A L LI Ol B 321
hdmp Y DNEWFWS O RIG £ deBIF Iy .G5.N3.18.@2S.8.0.1.8.2 Y A ccooo... 323
p®dmcY DNBdzyR FyR {dzNFI OS 2| (SNL.wSOSLII2NE323Y SI N ¢

Y MG Sy e £ LYLI OdGa G2 | @RNRf.2.328x..2.L30SN.wS329 dzNDS a
hdmMy Y @SBERINRdE 23 &>y LA QiiSaNI w S 4.2.dzND.S A, Ly .R...2.L.BONI v dzI f

l—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—hl—h!—h!—hFhl—hl—hl—h!—h!—h!—hl—hl—hFhFhl—hl—hel—hFhFhFhl—h
nNnDwmWmWwwm W WU U d» DL ULDOULDLWULDWDDDWLDULDLLDOWUDLDLWLOULDLWLWDLWLWWWULDLWLWWULWDLW WU WU WU

poOmpY t20Syel.f. . DS2KLELILELNR..LY.LEQOLEA e, 332

DPHNY QEERAKRAELLENRAYLI QA e 332

hdrh v YL qUSHPORE £ | F o AGE G . L.y .R... 5..S.a;\ Jy.L.G.SR..{.AHS A
PPHHY DSYSNRO .L.2Y.40NHzQa.2.Y.. a8 LY.L .O0.4.. 337

D PH oY SCONIBSSRA 682 ¢oNS:..y L A.Y.A.A. a..2\.2..)[ ..... [...Z\.;[.S ............................ 338

PPHnY ! GSOGSR ¢NBSaE 2y..0KS..LELSLENRAYI. . w26.338 t NAQ
qomevzyuiéréﬁé/ﬁefﬁleéﬁa w2 s 2 ¢[é [ L[h 2. BROSNYY
pdPuHcY ¢NBSa (2..068.L0SQGLSR.. .f..dz0.4.0.k.8.2.y.4... 339

XI

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

¢rofS dponHBBaE] s”re@ubm $.R. ymma..e..f ...................................................................... 342

¢roftS dpdHyY t20GSyel f ..... L.Y.LJ..O0.4.. LCh.2.NJ.....L.y.R...C.l.dzy345

¢-otS dpduHdpY wS&ARMZ.f...CL.2.NL....L yR Cl. dzy b LY LIE.OM ... 346

¢rofS dpoonyY {20Alf L)[TNJ AL N.]iju dzNB...w.S A.A.Rdz.£...... L..Y.‘.L3I4&)u
¢rotS dprPomY [YR dzaSR '-F2NJ...{..dzoauI92ya LY RGENTY AR A AA2Y
¢FrotS prPoHY t2GSyelf LYLIOGA RdzS G.2..f.Ly.R..L.Ol.dzA381A a2y |
¢troftS ddPooY wSaARdzrf RdzS X&LI I @RYS;D:I;d éxazy Joy3RL ¢ SY LI
¢roftS dpodonY t20Syelf LYLI Od.A..RdzS...6.1.a0S8.. . Ly .R..&LI23BL YI VI
¢roftS dpdopyY 21FadGsS | yR Qiaz2A.f... Ak GSNREL.. WS A AR L. 365/ L]
¢roftS dpodocY t20GSyelt LYLI QLA 2. /2Yde3f}\ue .S LEE3EK YR
¢FotS dpdoTY /2YYdzyAde | SL.L.0K.. n YR {LESGE. wSAARIBE L YL
¢-o6fS dpdoyyY hOOdzLI a2yl KSIfGK lyR AlLFS(A2...A.44.08608 RdzNRA
¢rotS doodY t20Sye . . LYLLE.OGLA. .2Y. 22NLSNLALTSH.....363
¢roftS dpodnayY 2 2NJLSN.wSAARdz.f....L.Y.LIL. N YT T 364
¢trotS dponmyY tzuéyalt LYLE.QG4.4.. RO S0V VOO [.dzf..(.dzNJ..f366 | Yy Ra C
¢lroftS dpdnHY wSaARdzr £ t/.w..3a.../[.dz. {.dzNE.] [1 V.R&a.0L.L3S..366Y LI O a
¢ ofS Ppdn o Ve LY. LI Ol a LGN E e, 369

¢ 6fS ponny ¢2GFHt tN22SO0G LyaQAlLliSR..LYLLOGA.... 3882 NBE a

¢rofS dgdnpY LffdzAaAGNIaz2zy 27 WSa}\RdzI-f LYLE.QO.A..4A38%K aAo 3
¢-oftS dpodncyY wSySsloftS 9ySNBe t2aSNL.t.f.Ly.0. . t.NRL23BBR [ Aa
¢rotS mnomy ¢eLISa 2F { GL.1.SK2f.RSNA... 9..;[.313312 ..... AY...03R1S t N2 2
¢roftS MandHY {dzYYINE ¢l o6ftS F2NLLOLL.SK26.RSENIL.L.2Y.838Z (il a2y
¢roftS mMndoY +Sydz2Ss 51 GS FyR bdzyo SNIS»¥.Atalk.Nb.QA.LIN3gAI a 2 F
¢roftS mnodnyY {dzYYINE 27F & ij..|-...1..S.K.2..f...R.S.NJ Q2.y.a.da. 0l.a2y396SSsy 3
¢roftS mMnopyY wSLIEASE FTNBY .t.Dil...... T2NL.LA2ARLEY.OS...L.y388 { | FS3
¢rofS mMndcY {dzYYINER 2y YSe@ DSyRSNJ/zyadzfulszyasgwstlus
¢FofS mMndtyY C20642A5DODNRBHRDISH A/0AMEAZ Vi &k h YOALF £ &k h OOdzLI o 2
(oS TN P2 401

¢FrotS MnodyY {dzYYlI NE 27F ..C2.0dzA5....D.NR.dzLI1..5.A.4.0dz4.58.A.2.y...462CD5 0
¢FotS MpmPpiY2F YSe Ly.F2NNLEY.0. . AY.0SNEASGA .., 405

¢FoftS mnsdBuint AYE & 2F YSe Ly F2NNL.Y.0. Ay0SNASGA...... 406

¢CFotS mmEWMY WS 02 YYSyY.i.a.. 2% . t.L.NBOALL Y. LA . e, 413

¢roftS mMmmomY t NRBOSaa TQNJ WS A2 QA 3. 0.KS. . . DNRSQAL.Yy.0I35 L aadzS
CFotS MHOMY [LAAG...2F. L. .OL.L.3 S8 e, 430

¢FrotS MHDPHY [A&0 2F bSg {dzoaille22yad.lLy.R.{.dza.a.0..0430/ . I &
¢FofS MHDPOY / 2NNBOGyAS {WDAAY. a2 BY...2.F. . QEA e, 435

¢ oftS MUYWAANNBYYSY G al.yl.3SY.Sy il  tof hy i, 449

¢l ofS MHPDAYNE yvéy(] a2y Ad2NAY. 3. t.f.hy..09.a2L. 00 ... 615

¢lrotS mMudcY al Ay c') dzySyda .wSl.dZANBR..INBY..t.Dl....6AYR [ 2y
¢FrotS MHDPTY w2t S é FYR wSaLR.Y.AAO0ALASA. . F2NL.9.a.t. 666Y LI SYS
Table 12.8: PropoSEd TIAININGS ....ceoitteieiiiiiieeiiieee ettt ettt ettt e ettt e e s bb et e e s abbe e e e s abs e e e aanbs e e e s anbneeesaanneeas 661

¢FrotS MHDDPY YSe& 9at aAif Sa.02ySa. . Ay. .. LYLESYSyll.a.26§3 { OKSR
¢rofS MudmMnY 9at LYLI SYSyidl az2y.... dzEAo3! Bookmaxd nptarefiadd) o 2 y &
¢FotS mHXeMmMYLYLE SYSyidle2y . dzR3ISG FENG BoNBmAk Nokdefive@y [ Ay
¢FrofS MHOMHY 9at LYLX SYSy.il.a.2y.... dzEAS! Bookm@ak notki&ingd N2 2 S O

Xl

Lbe¢Owb![d ¢KAA AYF2N¥Ioa2y A& | 00SaaroctsS G2 !'5. alyl3ag



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Abbreviations and Acronyms

AAS Atomic Absorption Spectroscopy
ADB Asian Development Bank
BBS The Bangladesh Bureau of Statistics
BIWTA Bangladesh Inland Water Transport Authority
BMD Bangladesh Meteorological Department
cHEvP ContractorsSte-specificEnvironmental Management Plan
CSA Canadian Standard Association
DG Director General
DoE Department of Environment
DOF Deparment of Forest
EAAFP East Asiatustralasian Flyway Partnership
ECC Environmental Clearance Certificate
ECIL Enviro Care International Limited
ECPs Environmental Codes of Practices
ECR Environmental Conservation Rules
EHS Environment, Health, and fdy
EIA Environmental Impact Assessment
EMP Environmental Management Plan
EPA Environmental Protection Agency
EQS Environmental Quality Standards
ESMS Environmental and Social Management System
ESU Environment and Social Unit
FGD Focus Group Discsisns
FTA Federal Transit Administration
GHG Green House Gas
GoB Government of Bangladesh
GRM Grievance Redress Mechanism
IEE Initial Environmental Examination
IEPMP Integrated Energgnd Power Master Plan
IFC International Finance Corporation
LAP Land Acquisition Plan
LGI Local Government Institutions
MoEFCC Ministry of EnvironmentForestand Climate Change
NOC No Objection Certificate
NWRD National Water Resources Database
NYS Not Yet Set
O&M Operation and Maintenance
OHS Occupational Halth and Safety
PA Protected Area
PAPs Project Affected Persons
PCM Public Consultation Meeting
PD Project Director
PGCB Power Grid Company Bangladesh
PIU Project Implementation Unit
PPM Parts Per Million
RCC Reinforced Cement Concrete
RHD Roads ad Highways Department
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Row Right of Way

RP Resettlement Plan

SDG Sustainable Development Goal

SES SocieEconomic Survey

SIC Safeguards Implementation Consultant

SOPs Standard Operating Procedures

SPS Safeguards Policy Statement

SRDI Soil ResourceBevelopment Institute

TGNERE Transmission Grid Network ExpansfonRural Electrification
TL Transmission Line

ToR Terms of Reference

UN United Natiors

USEPA United States Environmental Protection Agency
WBG World Bank Group

WHO World Health Orgasation
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Glossary

Group of rice varieties grown in the monsoon season and harvested in the

post-monsoon season. This is generally transplanted at the beginning of

monsoon from July-August and harvested in November-Dec. Mostly rain-fed,

supplemental irrigation needed in places during dry spells;

It refers to raising a number of crops from the same field during one

Cropping Intensity agriculture year. It can be expressed as: Cropping intensity = (Total cropped
area / Net sown / Cultivated area) x 100;

Aman

COVID-19 Coronavirus disease;

Khal A canal, usually with flowing water and sourced from a river or a big lake;
Pre-monsoon and monsoon growing season. Cropping season linked to

Kharif monsoon between March-October, often divided into Kharif-1 (March-June)

and Kharif-1I (July-October);

An agricultural season (March-June) characterized by the uncertainty of
Kharif-I weather with alternating dry and wet spells. Some agricultural potential land

remains fallow in this season;

An agricultural season (July-October) comprises wet and cloudy environment
Kharif-II and heavy rainfall but uneven distribution, low solar radiation, high

temperature and humidity;

It is a type of administrative boundary corresponding to a specific land area
Mauza within which there may be one or more settlements; terminology used mainly
in the Indian sub-content;
This represents the total area sown/cultivated with crops and orchards. Area
sown/cultivated more than once in the same year is counted only once;

An agricultural season (November-February) mainly dry with little to no rain

Net Cultivable Area

Rabi and mainly marked with low sun intensity/daylight and low temperature;
Thana May mean either a local police station or an Upazila (former name of);
It is an administrative region (formerly known as ‘thana’) in Bangladesh.
Upazila Multiple Upazila form a 'Zila' or a district. Upazila(s) function as sub-unit(s) of
a Zila/ district;
Zila A district, terminology used in Bangladesh. Bangladesh has 64 districts.

Weights and Measures
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1 Acre Unit of area, equals 3 Bigha, 100 Decirf@lKathaor 4046.86 square meters

1 Bigha Equals 20 Katha or 33 Decimal

1 Decimal Unit of area, equals 435.60 square foot or 40.47 square meter

1 Hectare Unit of area, equals.27 Acre 7.5 Bighaor 247 Decimal

1 Katha Equals 1.653 Decimal

1 kg Kilogram, Sl unit of weight (1000 x gram)

1 Liter Unit of volume in Sl

1m2 Sl unit of area, equals 10.77 square foot

1 ton Unit of weight, 1000 kilogram

BDT Currency of Bagladesh

dB Decibel, Unit of loudness of sound

FY The fiscal year (FY) of the Government of Bangladesh and its agencies ends
Wdzy S® aC, ¢ o0STF2NB | OFft SYRIFNJ @SN R¢
FY202 ends on 30 June 2@2

km Kilometers, Unit of distance

kv Kilo Volts, Unit of Voltage

Lac 100,000 units

m Meters, Unit of length

mm A thousandth of a meter

MT Metric Ton, a unit of weight equal to 1,000 kilograms

MW Mega Watt, 1,000,000 x Unit of Power

S| Unit International Sgtem of Unit

$ Dollars- Currency of the United States

Tk Takag National currency of Bangladesh

Tk1.00 = 8.0085
$1.00 = Tk17.20
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Executive Summary

Introduction

¢KS LINRPLRA&ASR dat h29w ¢w! bANDINTEGRATION OR RENBEVIDABILEOEINERGH
t¢{LwWIO9UV pannkddpPower Grid Company of Banglade$hGCBJor rural parts of various
districts in Bangladesh (GopalgaKjulna,Kushtia Pirojpur, Noakhali, Bogura, Chandpur, Narshingdi,
Habiganj, Brahmanbarig Kishoreganj Satkhiral y R/ 2z&rQresultedl in the currennational
Environmental Impact Assessment (E8#)dy. The Asian Development Bank (ADB) will provide financial
support to the Government of Bangladesh (GoB) and PGCB in order to carry out this prigect.
national EIA study isquivalent to thelnitial Environmental ExaminatiofEg report required by ADB to
process theproject andis henceforth referred to as the EIA/IEEhis EIAIEE serves to guide
development, implementation, and operation of the project in compliance withrequirements of the
1'5.Qa {FS3dzax NR t2ftAade {GFGSYSyld 6HnnBMEEaSR | LIL
addressesunanticipatedimpacts due to the project that might result due to some changesitings or
routings of project componentsat detailed design stage. ThEIAIEE presentghe environment
safeguardsassessment andgpecific arrangements for management tfe identified environmental
impactsand risks(both negative and positive) includirsgipervision,monitoring and reporting fo the

project.

Background

The GoBhas committed itself to giving everyone in the natioaspecially those living in rural araas
access to modern, affordable, dependable, and sustainable energy. This is in line with the Sustainable
Development Goal (SDG)gifaranteeing that everyone has access to modern energy. Ensuring access to
electricity is a crucial aspect of the government's efforts to promote development and reduce poverty in
rural areas. By investing in infrastructure and services that enable tiedeof affordable and reliable
electricity to all parts of the country, the government can help to create a more equitable and
prosperous society.

Overall, the proposed project will help to meet the rapidly growing demands of electricity in the rural
parts of BangladesIThe project has three (3) outputs of whithio outputs, i.e.,h dz{i LJdz{iDisasterz y W
and dimate resilientand GESlesponsivepower transmission infrastructurenhanced and modernized

and Output 2 2 yintégration of Renewable Energy qgutedQwill have environmental impact. Another
output o h dzii LddziT o 2y Ly adziA 2y relates/td chflacdyidévelopehinctudng . A Y|
for safeguardsbut, since it will have no impacts on the grouighot considered further in thi€lAIEE

The project will be implemented over 5 yegaariod from 2025 to 2030.

Scope of theProject/Project Description
The project components included in this EIA/IEE are

9 Output 1¢ disaster and climateresilient and GESésponsive power transmission iaktructure
including (i) installationof 1,500 megavotamperes (MVA) of 230/13kilovolt (kV) and 1,710
MVA of 132/33 kV transformers at ningewly constructedsubstations in the districts of
Tungipara (Gopalganj), Paikgacha (Khulna), Kumarkhali (Rushgtnbaria (Pirojpur), Chatkhil
(Noakhali), Dupchanchia (Bogura), Matlab Uttar (Chandpur), Monohardi (Narshingdi),
Madhabpur (HabiganjXii) installing6.7 kilometers (km) (230 kV double circuit) and 141Ksn
(132 kV double circuit) of new transmissitines, and 75.0 km (132 kV double circuit) of
reconducbred transmission line using high temperature and low sag conductors; and (iii)
installing 10 numbers of 132 kV bay extensiahfve existing substations.
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9 Output 2(i) installing 2,160 MVA of 4008R/132 kV transformer capacities in a new substation
G tS1dzk 6/ KI {ahd\Nd insklling 85k §00.kV dowbk dircuit), 0.5 km (230kV
double circuit), and 1@3Bkm (132kV double circuit) of new transmission linss is tofacilitate
the integration of renewable energy generation from the VRE hub in southern Chatt@grm
enhance the reliability, resilience, and efficiency of national power. grid

Overviewof LandUsdLand Requirements

The Project Area is mixed with urban and ruralasiecharacterized by a low to medium population
density with all the associated environmental challenges: dust, noise, traffic and associated air pollution,
and insufficient waste management. In the parts of the project location at rural area, pollutiels lare
less.Lands in predominantly agricultural areas were selected for all substations and alternatives were
not identified, as these areas avoid the settlements, and individual homesteads. Only a few trees were
found in most of lands chosen for consttion of substations.The onlysubstation site which is
adzoaldl ylidAlrtte RAFTFSNBYG Ay OKINFOGSNI A& GKS LINEI
rural area, but the location is saltpan in character, still being used for salt farmrimgydiry season and

fish farming during monsoon, this is smsdhle local fish and shrimp cultivation mainly for local
consumption, with no largscale commercial fishing or export activities. Babstationsite lies adjacent

to a canal connected to aver which carries a lot of water during the rainy season but reduces in size
during the dry season. Thigea has beemeavily modified by the salt farmeritial desktop baseline
investigations did not identify any particular biodiversity value of titee $lowever, local people and the
orinothogists gave the impression migratory birds, which may also include threatened species, could be
supported so a bird surveywill be conductedby an avifauna expert during the detailed design
confirm the situatim. There are no indigenous people in the Project Ardae 22.55 km of
transmission lines follow low lying lands which is extensively farmed (mainly with paddy and seasonal
crops), and terrestrial lands with homesteads. The proposed transmission linesoss several rivers.
There will be 633 towers, of which 199 are angle towers and 434 are suspension towers to carry the
transmission line conductorsAlternatives for the nine LIL@nes and five transmission lines were
studied.

The new substations ohis proposed projecare locatedon a combination of cultivateagriculturaland
saltpanlandin rural areasof Tungipara (Gopalganj), Paikgacha (Khulna), Kumarkhali (Kushtia), Mathbaria
(Pirojpur), Chatkhil (Noakhali), Dupchanchia (Bogura), Matlab @tear(dpur), Monohardi (Narshingdi),

al RKFoLJzNJ 61 FoA3IFy_20s YR respéiivaly. kKohe bupstatich |-haviry/ 2 E ¢
400/230/132kVg At 0SS O2yaidNMzOGSR Ay tS1dzh k/ KF{FNRIZ [/ 2
kV will be constructed in Maaabpur, Habiganj and Monohardi, Narshingdi. Seven substations having
132/33 kV will be constructed in Tungipara (Gopalganj), Dupchanchia (Bogura), Matlab (N) (Chandpur),
KumarkhaliKushtia), Chatkhil (Noakhali), Paikgacha (Khulna) and Mathbaria (Pirgjgoextively. For

the construction of substatios) PGCB will get the land according ttee Resettlement Plan (RP)
prepared

The projectwill require an acquisition of total 78 acré®r Paikgacha substation, 5 acres of land have
already been acquired yower Gridl of agricultural and saftan land for new substationsaffecting909
landowners (affected households) ardl6 sharecroppersand leaseholdersLand for transmission
towers is not acquired, but93 affected households will be impacted by instadiat About 385.66 acres

of cultivated land will be cleared for transmission lines during construction, of which 44.01 acres is for
tower installation. Compensation will be provided per the RP with the help of the census and associated
land data collectedrdbm the local land officeOnce the tower construction is completed the area
beneath the tower can still be utilized for cultivation of crops including paddy.

The total number ofaffected households for botlsubstationand transmission line componentze
estimated to be 961comprising of 3,748 affected persqrg which 23 areconsidered as vulnerable and
7 are severely affectedNo transmission linewill be installedabove or adjacent to residentiploperties
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and locations intended for highly frequerituman occupancy4 of 32 structuresin the ROW 2
commercial, 1 residential cum commercial, and 1 community propetty not meet the horizontal
safety distance 1.6m for 132 kV line, 9.2n for 230 kV line, and 12.& for 400 kV line) requiring
relocation pe the RPprovisions

Sites and routesre away from ecologically sensitive areas, forest reserves, and protected areas in the
country. A total of 11,211 trees of varying heights were counted under tight of way RoW of
transmission lines in which 1@6 trees in ROW from private land and 590 trees along the government
land along the construction &32.55 km of transmission linesncluding reconductoring of5.00km of
132V transmission line) a4 upazilas in 13 districtsOut of the 10 substationspnly one new
substation, Tungiparand one existing substation bay extensi@&mandariawill affect trees. A total of

128 trees have been counted in the substations area, and all these trees are located at the Tungipara
Pakgacha,and Bhandariasubstaton. Of the total treesat Tungparia43 are fruit trees, 59 are timber
trees, and 12 are medicinal tree&t Paikgacha, 4 are fruit trees, and 3 are timber tré¢sBhandariap

are fruit trees, and 1 is timber tre@he followingree clearing RoW width are considered: 12.8 meters
for 400kV, 9.2 meters for 23&V, and 7.6 meters for 13RV. The full RoW widths of the transmission
lines are: 46 meters for 40KV, 40 meters for 23KV, and 28 meters for 13RV. The number of trees
countedconsistsof trees that belong to various heights. For the projpatpose, only treesn the tree
clearing RoW width andbove 5 meters will be cwdlong the transmission lingsvhilst all trees may be
lost at the substationslt is estimated that 79 number of trees Wl be cutfor the transmission lines
and 138 number of trees for the substationsFor the trees that will be cut according to the
compensatory rules of Bangladedl?,237 and 34 (in 1:3 ratio)treesrespectively for the transmission
line and substationgvould be planted again in the project area to preserve the biodiversity and prevent
the environmental degradationNo threatened species ofor protected treeswill need to be cutThe
EMP includes a budget for planting of seedlings, and it is recommehded trees be planted for every
tree that is removed, or as directed by the Bangladesh Forest Department.

Once detailed designs are completed these figures will be updated and the IEE and the RP updated
for ADB review, clearance and disclosiéthout these documents being updated afidst identifying

the impacted households, obtaining their approval, and providing full compensation, no project activity
will be initiated.

Objectives ofEIAIEE

The objectives oEIAIEE are (i) provide critical factsignificant finding and recommended actions
regarding environmental impacts and riskg) present the national legal and institutional framework

within which the environmental assessment has been carried out; (iii) provide information on existing
geographic,physical,ecological, social and temporal context including associated facilities within the
LIN2E2SO0GQa NBF 2F AyTFfdsSyOST oO6AQ0 |aaSaa GKS L
impacts to physical, biological including flofauna, especiallyavifauna, socioeconomic, and physical

Odzf GdzNF £ NBaz2dzZNOSa Ay GKS LINB2SO0Qa NBIF 2F AyT
negative impacts that cannot be mitigateelspecially related to biodiversity; (vi) describes throcess
undertaken during project design to engage stakeholdérs planned information disclosure measures

and the process for carrying out consultation with affected people and facilitating their participation
during project implementation; (vii) deBSdh 6 S (G KS LINP2SO0GQa 3INASOI yOS N
complaints about environmental performance; (viii) present the set of mitigation measures to be
undertaken to avoid, reduce, mitigate, or compensate for adverse environmental impadtgling

flora, fauna and avifauna; (ix) describe #gpervisionmonitoring measures and reporting procedures

to ensure early detection of conditions that necessitate particular mitigation measures; and (x) identify
who is responsible for carrying out the mitigatiand monitoring measures.

The scope of work of thEIAJEE (as peDepartment of EnvironmenDOB requirementy is: (a) Review
of existing information (allelevantdocuments) from secondary sources, and identify gaps to be filled
from primary surveysrelevant to the environmental screeningnd scopingneeds (such as GOB
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standards andyood international industry practice&5(IP guidelinelevek to be followed foranalysing

baseline investigations for air, water, soil, noise etc. ADB requires, if natemahtions differthat the

more stringentrequirementwill be followed. If less stringent levels are appropriate in view of specific
project circumstancegshe EIA/IEE wilbrovide full and detailegustification for this, includingdata on

the physical biological and socioeconomic characteristics of the subproject site alongheitproject

area of influence)(b) Provide a description of the environment. (c) Represent the primary survégis wh
include baseline (air, noisejibration, surface water, gpundwater, soil) environmental qualityand
electromagnetic frequencyeMB monitoring at representative and sensitive locations, and identification

of all macrof S@S SY@ANRYYSyil f AaadzSa oA l8ukvgy theKS L
environmentallysensitive locations on and along the projesites and routingsas well as within the
LINE2SO00Qa Ay TPINRIWES IANKRI(IEKE@ERSNBQ O2yadzZ G GA2Y
professions to find out their opinioaf the project. (f) Analysis of teknatives to the proposed project.

(9) Identify and assess potential environmental impacthéProject Impactrea (PIA), including on any
protected area, critical habitat for flora, fauna (focus on migratory birds or avifauhe to
implementation ofthe project and(h) Formulation of Environmental Management Plan (EMP)

Environmental policiesfules, regulationsand standards

Relevant GOB Policies, Acts, Rules, Strategies and Guidatimeas follows (1) Environmental
Conservation Act (ECA), 1998d Amendment$2010) (2) Environment Conservation Rules (ECR), 2023;

(3) National Environment Policy, n Woyrbd- 8 2y I f 9y @BANRYYSy Gt al ypbISYS)
.Fy3ftFRSAK 2AfREAFS 6t NBaSNDkE2WBER yH BR $ RH SMMB=o map!
blFra2ylf 2F3GSNJ alylaSYSyid tyb¢hS lnan2wy [of! LAINPHIONR Sia
¢CKS tNR(GSOs2y YR [/ 2yaTdNIbH a2y 27T ! GNA K dzZwietizREES ™ §
9YOolFYylYSyd I yR paNOAMY HFItIREAKmMpt AYFEIGS [/ KdbaymES {
v 5h9Qa 9L! DdzA & i Mynda 9T 25N (g Bndigib & NU I O 2 NF& AT o34

al yIr 3SYSyilamavoazd $& 1 | NR2-dzd AG@B§ 6 SS¥ Sl Himdet 93 A NR Y Y S
¢CKNBIFiSYySR | NBdzt Saah WidyFoWwES At AR 21 4GS ahyWwRSYISi

2 (I KdS NA

Il OO2NRAY3I (G2 GKS 9Y@ANRYYSYd [/ 2yaSNBId2NWRAWGE SHE S
OGNl yaYAadarzy f§ A¥FGlaoismpa pilaSYW!l @Y RS Va@HON2 Y YSY GG KS A Y L
O2y aiNUzOB A WRILKY BE Tl ffa dzyZRENOGKSAaWISROUHZA BY RNE K ¢
(KA a LINE2EOSI NBI MdIANBE | p a9k BFiReh® B XIeSNb UOF 6 STHR N (K
f 20t Hidi OSNREI®RO YAJSRIE2 / NBO8X gOSI (RBYWBANRY Y& [
/ £ SIENIYyOS /SNbUOFGS 69/ /0 ¥FNRY KBNS DH2LHAPETMO/RLY (2 -
of applicable VAT and clearance fees asfpnvironmeniConservatiorRules 20234 1 | dzahdzEnkba

0SSY dzy RSNIF 1Sy F2NJ GKS LlzN1J32&aS 2F 200l Ay®gS Sy
{AGS /fSIFENYyOS /SNBUOFGS o/ /0 o1& aSOdzZNBR 2y HH

I O02NRAY3I (2 (& S$olicy Statéent 2009),StHisizprdydateets the criteria for
classification undecategory Bas its potential adverse environmental impacts are site specific, few of
them irreversible and in most cases mitigation measwa&n be designed more readily thaategory A
projects. Thenational EIA studySeptember 20243ubmitted to DoBwvas updated (March 202%nd is
equivalent to the IEE report required by AQBhce detailed designs are completed the EIA/IEE will be
further updated for ADB review, clearanaad disclosureThe most recentipdate will be submittedby
PGCBo DOE with the renewal fa&CC.

EnvironmentalBaseline Conditions of the Project Area

This project falls in different locationscross Bangladesh.The EIAMEE considers thehysical
envirorment and ecological resources of Beproject areas.The meteorology, geology and sd|
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topography, environmental quality (air, noise, vibration, EMF, soil, and yvated natural hazards
baselineare discussed irthe physical environment section. On tlegher hand, bio-ecological zong
flora, fauna,and ecologicallysensitive areasare discussed irthe ecological resources section. Primary
and secondary data sources wdreth used to finalizehe EIAMAEE For instance, environmental quality
was assesskby primary dataollectedthrough field visis and environmental monitoringonducted in
April 2024.The analysis report of air, noise (both-Bdur collection) soil, EMF, vibration, and water
samplinghave been incorporated in Appendix Bampling methdologies have been explained in detalil
in this report. Sampling locations and monitoring locations have been also illustrated withattaps
the methodology part, all the parameters withe analysis method have been shoin a tabular form
and their hboratory certificates attacheddn thecontrary, other information(such agneteorologyand
natural hazards)have beendetermined according to the secondary data sources like Bangladesh
Meteorological Department, etc.

Social Baseline Conditions of the Reot Area

As per thediscussionabove, due to the geographical scope there d#versity in the existing social
baseline condition.Socio-economic resources such as demography, household size, age structure,
literacy, health facilities, migration, sanitatidacilities, income and expenditure, indigenous people and
so on have beeidentifiedin the EIAIEE Public utilitiesand cultural resources have also begentified.

Both primary and secondary data sources were used suchoageconomic survey by Teey and
Bangladesh Bureau of Statistics (Bf&@Spectively

Analyses of Alternative for Route and Substation Site Selection

For the selection of optimursites androutes, alternatives were mapped anthe following pointswere
taken into considerationin slecting the preferred option (i) the substation sites andoute of the
proposedtransmission linesloes not involveany human rehabilitation(ii) Any monument of cultural or
historical importance is not affected by tisge orroute. (iii) Thesite orroute does not creatany threat

to the survival of any community with special referencdrdigenoudPeople (iv) Thesite orroute does

not affect any public utility services like playgrounds, schools, other establishments etc. ijeTae
route is rot in ordoes not pass through amwildlife sanctuaries, national park etc. (vi) Téige orroute

does not infringeon areas of natural resourcesln order to achieve this, different alternatives were
studied for all thesubstation sites and longdransmission lines withan understanding that minor
alterationswill be undertakerby the contractoduring detailed desigrAccording to the RP,tatal of 32
structures, comprising 25 primary and 7 secondary structures, will be affeltest structures were
found to be at a safe distance from any direct impact, maintaining the following minimum safety
clearances: 7.6 meters for the 18¥line, 9.2 meters for the 23kVIine, and 12.8 meters for the 400/

line. However,4 of 32 structures in the ROW [2 comroe, 1 residential cum commercial, and 1
community property] do not meet the horizontal safety distance requiring relocation per the RP
provisions.Similarly, foresthave beeravoided but individual trees are present and will need to be.cut
Slt pans ad waterlogged areaalso sought to be avoideor both financial and environmental reasons
but this was not possible in case of Pekua, Paikgacha and other substation sitggavittound low

level inundation as they are in low lying areas

Existing Faaiies

Environmental audit of five substationsequiring bay extensionsas existing facilities has been
undertaken. A Corrective Action Plan (CARas been developed and will be implemented by PGCB
before access is given to its contractors for the bay esitanworks

Integration of Renewable EnergyAssociated Facility
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

The project will facilitate the integration of renewable energy generation from\thgable Renewable
Energy YRE Hub in Southern Chattogranfromising opportunites for solar power geneation have

been identified in Pekua, Chakaria, Teknaf, and other areas W& @azar districtThe VRE Hub
generation siteswill be developed by the private sectarho will be required to obtain environmental
clearance from the Department of Environmerilthough not funded by PGCB the VRE Hlb
associatedvith the project by virtue of having a twavay relationshipso due diligence of the VRE Hub
has beenincorporated into the EIAIEEbased on currently available information with a focus on
biodiversily impacts Even if not associated, renewable energy generation in the Southern Chattogram
areawould have cumulative and induced impaat habitats and avifauna

The coastal areagarticularly Sonadiand Moheshkhaliislands as the lastemaining mangro& habitat

in South East Bangladesfre sensitiveand provide acritical habitatfor migratory birdson the East
AsiargAustralasian FlywayConsultation with flyway experts has not raised any concern regarding the
impact of Pekua transmission lise the proposed6.75km 400 kV LILO line from Pekua substation will
connect to the Matarbarg Banaskhali 40@Vtransmission linavhich starts from Matarbari Ultra Super
Critical CoaFired Power Plant, Maheshkali. Howevtite substationwill evacuate power genated
fromaadNR dzL) 2F NBYySgl o6fS L2 6 SN LITd afdieds habNaR adny dRifaun& S/
risk, before connecting any project from the VRE hub with Pekua substation and the transmission
network in South Chattogram, Power Gwill ensure therequisite environmental clearances have been
obtained from DoEby the private sector developer, and work with other power and environment
related agencies to conduct ecological constraints mapping and to develop guidelines on avifauna
assessment and managent such that ecologically sensitive areas are avoided and no net loss of
biodiversity is ensured.

Significant Environmental and Social Impact Assessment and Mitigation Measures

Environmental screening and assessmentffier substation sites and transgsion lines were carried out

to identify the potential impacts and risks based on the collected baseline information/data by the
safeguard survey team, during feasibility studylost impacts are expected to occur during the
construction phase and are codsred to be temporary in nature.

Potentially significant impacts relate to construction, no significant impacts are anticipated during
operation subject to confirmation following migratory bird surveyy ecologists to be hired by
Contractorsfor Pekua andPaikgacha substationsmpacts and riskef the projectare summarized as
follows:

9 Dust generation affecting the public and occupants of properties in immediately adjacent
buildings due to land filling and levelling works, earthworks for constructionjramdportation
of materials.

9 Noise and vibration causing disruption and disturbance to the public and occupants of properties
in immediately adjacent buildings especially from piling work.

1 Use of hazardous materials, including transformer oils and bateand the generation of solid
and hazardous wastes includingvastes for disposal during both construction and operation.

1 Loss of trees and vegetation at substation sites and beneath the RoW of transmission lines
including potential disturbance to n#sg birds during site clearance and requiring 1:3
compensatory plantationdetails to be set out in @&ree Plantation Plato be prepared by the
contractor(s) after contract award and prior to design approvals

9 Electrocution and collision of avifauna dime transmission lines especially where they cross
waterbodies or run in proximity tohe coastwhere habitat suppod migratory and localbird
populations including threatened species.

1 No protected area, forest land or natural habitat is impacted. Tlaeeewaterbodies (salt pans)
around the Pekua and Paikgadimaturally lowlying land inundated round the yeasyibstations
and transmission lines. These habitats are of local importance tethmeatened bird species
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

and fish and provide various ecosysta@rvices to the local community they also have the
potential to support migratory birds based on consultations and must be subject to further study
prior to detailed design. Most of the project components do not impact on critical habitat,
however, the Bkua substation and VRE Hub area of analysis covering South Chattogram support
critical habitat with spotted greenshank (endangered species) recorded in the coastal habitat
near to the existing power plantAdditionally, there are some lolying areas aroond the
substations, whichare inundated year aroundHeight of these lands will be raised up to the
standard height of main access road during the construction stagerding to the design.

1 Occupational health and safety risks to workers including froonkimg at height, lightening
hazard, fall of materials from height and with electrical equipment.

1 Community health and safetgue to the presence of workers, electrical works in the public
domain and crossing roads, due to construction traffic, structsaééty of immediately adjacent
buildings due to vibrations from piling work etc.

9 Construction impacts that will adversely affect the baseline environment parameters already
above national standards and/or international guidelinesg., particulate leve)ssuch as the
WHO guidelines must be minimized through targeted mitigation measures and regular
monitoring of impacts.

T / 2y0OSNya 2F GKS O2YYdzyArAde |yR 2GKSNJ (S@& ai
violations of theenvironmental management plarEiP) that may affect them adversely as
noted by the consultees (related to noise, dust, health and safety etc.) need to be incorporated
into the detailed design and construction methods with supervision and monitoring to ensure
compliance by the contractor

The potential impactsaand risk2 ¥ G KS LINE 2 S Ol Q a the(pByyica)bidldtiCalaidsotial LIK | &
environment include soil erosicend sediment laden surface water rungfirticularly close to rivers and
khals; dust emissions caused by operatiomaichineryfor earthworks especially at the new substation
sites requiring landfill to raise their levelnd running vehicles on earthen tracks within the Row and
along the access routes; gaseous emissiand noisefrom construction vehicles, machinerand
generators;spills or leaks of fuels, oils and other hazardous matenialsase of wastwater effluents
and solidand hazardousvastes(spoil, piling mud,oil and sludge, domestic wagtéom construction
areas and camps causing soil and water comtation; discharge of piling mud causisgrfacewater
pollution; loss of or damage to agricultural landgss of vegetation and treest one substation andh

the RoW; and finally, occupational health and safety (OHS) hazards for the constructioarstasther
project site personnebnd community health and safety hazards for the pultlicluding access to
construction works in the public domain, disruption, disturbance #mdfic congestionadjacent to
overhead power line works

The potential impats of the transmission lines and substations during the operation and maintenance
stage includeslectrocution and collisionisk tobirds particularly in the vicinity of salt pangollution risk

to soil and waterfrom transformers,occupational health andsafety risks for theoperation and
maintenance workerssommunity health and safety riskiie to project infrastructure being within the
public domain and accessibteg.,electromagnetic radiation, and solahd hazardousvaste generation
(sanitary waste transformer oil and sludge, ddaced wastewater)with limited waste management
facilities available

Mitigation Measures

To address the potentially negative environmental impacts of the proga manage risksnitigation

will be through the applicabn of good international industry practice (GIIP) measures per the
International Finance Corporation Environmental, Health, and Safety (IFC EHS) Gaddlilig€3 Safety
and Health in Construction and worker accommodation guidamdgigation measures hay been
developed for all predicted adverse impacts and riskisigation and monitoring measures are set out in
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

the EMP for implementation by PGCB and their contractors. PGCB will ensurenitiégheO 2 y G NI OG 2 N
compliance.

Dust, noise and vibration dung construction will be managed and the community will be kept informed
through regular communicatiomMitigation measuresluring constructiorwill include water sprinkling to
suppress dust emissionsising modern, maintainedvehicles and machinery to minize exhaust
emissionsand noise and ensuring that nopiling mud, untreated wastevater effluent, solid and
hazardous wastesare released to the environmenby using appropriatewastewater treatment
mechanisns or suitably engineered waste management fdig$ for this purpose The construction
period will be kept to a minimum, nighitme construction in residential areas will be avoided, temporary
acoustically designed noise barriers will be used and onlyopeltated and maintained equipment will

be empbyed. Water spraying and use of screens will help to manage dust at the construction sites.
Contractors are to comply with all statutory requirements set out by domestic regulations as well as GIIP
for the use of construction equipment, establishment ofngmsites, waste disposalandfilling works,

piling mudmanagement concrete batchindf required etc. To further elaborate on the mitigatiorgs

part of their/ 2 y i NJsi@épedfiRanvironmental management plan SEMP)contractors will be
required toprepare and implement waste management and pollutiprevention plans; andundertake

risk assessments befopgeparing and implementing aoccupationaland communityhealth and safety

plan.

To address the risk of bird collision and electrocution duripgration, PGCB will attach bird divertors
(suitablyvisiblemarkersat 10m spacingto the upper wire of overhead transmission line sectifor the
entire route of the three Pekua transmission lipethe entire length of the Satkhifaikgacha
transmissio linewhere it crosses over inundated areasd for all transmission lineS00m either side
of crossings ofiversor large waterbodiesnd otherareassubjectto the findings ofecology studieso
be completed during detailed desigri-urthermore,suffident phase to phase and phase to ground
spacingor insultationwill be providedon transmission lineto avoid electrocution of birds found in the
area (including migratorgnd/or localbirds) owing to the size of their wingspado PCBs or asbestos
must be usedLeakage 08F6, a potent greenhouse gas used extensively in substation switchgeds
to be detected using SF6 meters. Maintaining SF6 equipmenteandringits storage and handling
follows international normswill minimize the risk of leakageTo ensure community safetyon
transmission linewill be installedabove or adjacent to residentigfoperties and locations intended for
highly frequent human occupancyall horizontal and vertical safety clearan@sl GIIP EMF levelsl|

be met.

Envronmental Management Plan

An Environmental Management Plan (EMP) has been prepared as part of the E&SHEE in order to
define the implementation mechanism for the abesiescribed mitigation measure®flecting national
requirements and internatiorlagood practice The EMP includea description ofthe institutional
arrangements, a mitigation plan, a monitoring plan, a training and capacity building lplaiget,
documentation protocols including serannual environment monitoring reporting to ADBverting to
annual following the completion of all construction worlesid a grievance redress mechanism (GRiV).
also includes the Corrective Action Plan informed by the environmental audit to address environment,
health and safety management at existisigbhstations.

The environmental management of the project will be achieved through implementation of a number of
plans: a) Environmental Codes of Practices (ECPs); b) mitigatidnmonitoring plans, and c)
Contractor@ site-specificEnvironmental ManagemérPlars (CEEMP) includingsite-specificBiodiversity
Management Plasiand other subplansThe ECPs provide generic guidelines and control measures to
addresstypical negative impacts encountered durindpe construction phase. The mitigatioand
monitoring plans, prepared on the basis of impact assessment carried out during the présahEE,
provides projectand sitespecific mitigatiorand monitoringmeasures and assigns implementation and
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

supervision responsibilities for these measurése environmenal monitoring planwill ensure that the
mitigation measures are effective, including the monitoring of health and safety incidetitisthe
requirement to submit regular environmental monitoring reports to ADBe CSEM®will be prepared
by the construabn contractor based upon the EMP included in the pred&®/EE and will comprise a
number of sukplans including pollution prevention plan, waste management plan, traffic management
plan,temporary facilitiesmanagement planhealth and safetylan, emergency preparednesglan and
others. Thesite-specificbiodiversity management plamas part of the CSEMPWIll reflect measures for
works affectingvegetation,trees, salt parhabitat, andyearround inundated lowlying landetc. These
will be prepared basd on ecology studiet® be conductedduring the detailed desigrhe EIA/IEE will be
updated or an addendum produced, to incorporate the results of bird surveys anespstafic
biodiversity managementrequirements or if any unanticipated environmentalmpacts become
apparent during project implementation

Institutional Arrangement and Capacity Building

Institutional arrangements are essential to implement the suggested mitigation measatisfactorily

and to executethe monitoring plan at different poject stages. The implementation of the EMP also
requires capacity building ®#GCB and the contracsthrough trainingand onthe-job support PGCB is

fully responsibleo implement andfollow upon all the relevant environmentaafeguard requirements
following the institutional arrangement. In addition consultans, contractos, DoE and Forest
Department (in respect of tree cutting requirementglso have a role in the institutional arrangement

t D/ . Qa t NP2SOl alayPGEB hesdfuartetmged the projectad|recto) andcontract
package teanfcomprisinga team of engineers, project manager anfield team) will be supported by a
Safeguards Implementation Consultant (SIC) and the environmental and social unit (ESU) of PGCB.
Enhancementoft6 O LJ OA (i & PMUrandE$USs raqiiréd.foRthe effective implementation of
proposed mitigation measures and monitoringquirements training programs and awarenessising
workshops will be providedby the SIC and under the capacity building poment of the project ESU
staffs areto be supported by the Safeguards Implementation Consultants (SIC) on environment
monitoring, health and safety, ecology et€he SIC witherefore include an Environment Specialist,
Health and Safety Specialist, $bdddevelopment Specialigtabor and stakeholder engagemerdahd
Ecologist. Contractors will be required to have on site counterpart officers to thé\®jQinanticipated
impacts or requirements for corrective action duritfee implementation will be repded by PGCB to
ADB

Grievance Redress Mechanism

A GRM will be operationalized for affected communities and workers (including sexual harassment
cases) with prompt resolution of all grievances raised. The GRM structure will have a first tier with the
PGCBield teans for each project componerdand bcal (Upazila) level GREsecond tieat project level

with the PMU team, and a third tier with a grievance redress commétesorporate levehs well as an
informal tier with the contractos. Training will b provided under the project for all people involved in

the GRM. Awareness will be raised with local communities and workers on ways to access it. Contact
details of the GRMuvill be displayed at the construction sites. The GRM is to promptly record and
address any informal and formal grievance received however minor and to keep adequate records and
documentation of timely grievance resolution. Each safegualated grievance received is to be
reported in the environment monitoring reports from the reporgimperiod of receipt until the reporting
period of closure. Records to include but are not limited to, name of the complainant and contact
details, date the complaint was received, details of the complaint and status, minutes of meetings held,
decisions mad, and agreements reached up to the resolution of the compldihe decision made by

the project level GRC will be binding on the project. The GRC will handle cases related to land
acquisition, resettlement, environmental quality of works on site, owngr&ind inheritance disputes,

and compensation payment, and provide resolution to environment and social related complaints.
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Overall, the grievance redress mechanism aims to ensure transparency, accountability, and fairness in
the implementation of the pr¢ O @ ¢ KS | IINASGHSR LI NI ekl FFSOGSR
judicial system any time during the project cycle independent of the GRM proposed for the Project. An
FIINRSGOSR LI NIe OFy RANBOGfe& 0O2yidl Ovance érprosdem NB & A
GKIGd dKS Dwa KFa FLILAESR (G2 NBaztgSoe ¢KS FFFSOUS
writing to the Complaint Receiving Officer at the ADB Headquarters in Manila as a last resort if they are
not satisfied with decision andf actions of the project GRM and resolution by the ADB.

Stakeholder Engagement, Public Consultation and Disclosure

A consultation process was undertaken during the presMIEE, in accordance with national and ADB
requirements. The key objectives digse consultations included informing stakeholdgrarticularly

the local communitiesabout the proposed interventions and soliciting their views, concerns, and
recommendatios concerningthe project and its impactsA participatory approach was adoptdd
conduct consultationsparticularly with the communities. A checklist was used to maintain uniformity
and relevancy in discussion and in properly recording the opinions and views of the participants. During
the consultations, the socieconomic, labor ad gender issues, agricultural, hydrological, fisheries, and
ecological issues were discussed in detail, including potential impacts of the interventions on the
environmental parameters. Institutional issues were also discussed regarding which the pamtgip
provided their opinions and suggestions freglytotal of 825 people which includes 448 male and 377
women of affected people and other interested stakeholders were consulted between during the study
leading up to preparation of this IEE/EIA repdtttotal of 32 project consultation meetingPCM$ and
gender consultations were carried out 3P different locations of the project areas duridgine 2024.
Participantscomprised various occupationgroups from the community including businesspersons
farmers, teaches, day labos, transport labos, service holdes, masors and shopkeepes; etc.27 focus
group discussionsFGD}¥ and 21 Key Informant Interviews (Ki) oneon-one mode withaffected
persons of different occupations and gendmsed groupswho live near the substations and
transmission line componentplus one national consultation at PGCB headquarteese also
conducted In addition to affected persons othstakeholders such as Fordpartment, NGOs, elected
heads of local government andllageswere consulted informal consultations were also conducted
during EIA/IEE preparation

General support for the project was expressed, as the need for a stable electricity supply in Bangladesh
is paramount. It was considered the project could pop development of the area and potentially lead

to more employment opportunities.The key concerns shared by thepnsulees during these
consultations included managing traffic congestion caused by the construction activities, maintaining
liaison and codlination with other departments and entities, minimizing blockage of access particularly
for essential facilities such as hospitals, removal of excavated soil and other debris from the construction
sites, and provision of employment opportunities to tloedl population.Concerns of the community
FYR 20G§KSNJ 1Se adlF{1SK2f RSNAE NB3IFNRAYy3I LRGSYGAlf
adversely as noted by the consultees (related to noise, dust, health and safety etc.) need to be
incorporatedinto the detailed design and construction methods with supervision and monitoring to
ensure compliance by the contractor.

Meaningful consultations and information disclosure will continue throughout project implementation
by PGCB and the contractoihe present EIA/IEE will bedaly disclogd along with any updates to it
and copies bthe environment monitoring report on the PGCB webside PGCB and local government
offices,andat the construction site officesnce establisheavith a translation of tle Executive Summary
into Bengali

Conclusions and Recommendations
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tD/ . Ad 62NIAy3I G2 ONBIKISI LEMISINI GNFWIROH A @A B 2 dzd
RSGSt 2LI¥Sy i e$2IKS ©ORtzyiNRB¢Ya (KS NRdAdzi$§SS8y¥ £KESNK
Ay GKS LINR2SOG S@Sy | DSNJ NBO2ayAT Ay3a GKS FF O
GNYyavyraarzy tAaAySo [20Ff LIS2LX S f2y3 (KEREKNE yay
LINE XS @ a2 3ASYSNIRRYSYWS 2 8IWRINT dzy A o S a-OZF 2 NG NitEGaY2 YR «
O2y aiNUzOo®@KS NI | girStatd 6S yS3IAl a @S A YLAYAIAS Sy il aNeB/a d
9atASYadNE VIKBRHGMBI2ARE YAYAYATS FyR Xa®®EotS &N
flryR I'OljdzAaAroaz2y YR O02YLISyales2y FTORAYIMWSYLR N2 WE LIR
F2N) GNBS t2aad {loaTlg@d 2 NPRo S9 alta aXMXNBRS Yoy (i F o AINP =
adzLISNIAaAAZ2Y | y®R2 WRBRLHIMN RAZNA Y I8 KS 02y ailiNUz@ 2y |
¢tKS RSGFAfSR RS&A3Ay g2dz R SyadsaNB AyOfdarizy 27

ALISOAUSR 2 NJISA RSy a1l prbandiizeaidBS y di 1 Sy Ayid2 | 002dzyi

ThisElA/IEEeport has been prepared for PTSHErEEording tahe environmental guidelines published by

the DOE.Submission oflEEreport is one of the requirements of the DOE for issuing necessary
environmental clearancedt is mandatory in the Banglagh Environmental Conservation Act (BECA),
2023and The Environment Conservation Rules, 2023 for any new industrial set up or phdjggation

and monitoring measures have been included in the Project Environmental Management Plan (EMP)
incorporated inb the IEE. PGCB will implement the EMP measures ensuring adequate budget and
human resources are allocated to this. PGCB will also complete the activities outlined in the Corrective
Action Plan (CAP) for existing substations.

Based on the findings of th&A study(as per BE) andIEEreport (as per ADB) the following
recommendtions will be taken up by PGCB

Q) ¢KS 9at 2F (KS 9LAY®BIRNY I yRA 4DI9s 26y S5BYORE YD BA
Ay Ot dZRSR AY GKS 6AR R2OSBEHOUILIDBIVILRGS GBI K & d
SELISNASYOSs adk¥Yy3 FyR .hv NBldANBYSYyiGa | yR
O2Yy(iNt OKSaRSUYyAa S GSNAAZY 2F (GKS 9at G2 08
RAaOf 2aSR 2y oilih 8id doBmentsondli Gst@até tha&d the EPC Contractor will be

responsible for the implementation of the requirements of the EMP allocated to them (including
specific design phase actions) through their own CSEMP which will adopt all the conditions of
the EMP and addbsite specific elements that are not currently known, such as the EPC

[ 2y GNF OG2NR&a aGd2NF3S FyR OFYLI f20F0A2yad ¢KA
the environmental requirements of the Project and its associated environmental costEMRe

FYR Fff AdG& NBIldZANBYSyila gAatft GKSy o6S | RRSR
implementation of the EMP a legal requirement according to the Contract.

b) ¢KS LINRP2SOG O02YLRySyida FINB FrftAy3d Ay AaNBR
environmental clearance. PGCB, through its consultant, shall obtain requisite environmental
clearance from the Department of Environment for all components in a timely manner before
contract award.

Out NB2y aiiNHzOsa 2y LIKE@&aAOlf SyDaNBEy283FE NY 2 Wil GRadA yf =
L do2 t@ 38 AXNDEBS | gk oh WR BRZMPSEDKE £S a50 SNB/A v
gAftt 0SS ORYRIZDPER (OB yoikNE O/(2yRENIHQ &2 NI LIS2YASY G |
SO2t 23240 (2 8dzaARAKISE RS | BOFKSH fadgmINEE 8 NP¢ [SO2 f ¢
adzZNSe NBLRNIA YR FROA&AS 2y AYLX SYSyllaz2y 2
LYLX SYSKRAiyde@WhNYyGdGAtt | faz2 AyOfdARE2 | GO2O@REHR DA .
ANBF®BSNARSS (GKS O2yGNF Ol2NXQa &dANPBe LIKE NI NB vy RE
NB LI2/NZiyaadh RSNA Y3 GKS aYAy3d 2F GKS 20SNBAYISNRY
Ad NBO2YYSYRSR (KId (KS SO2ft BANEISINI AaRI2Ng (@S
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GKS O2yiNIOG 2NE AT AYyO2NLERN}IGSR 6AGKAY GKS
RSaAdyao

d) TheEIAIEE will be updated or an addendum produced, to reftagt changes in sites or routes
during detailed degn, to incorporate the results of bird surveys and sfeecific biodiversity
management plansor if any unanticipated environmental impacts become apparent during
project implementation The EIA/IEE update or addendum is to be reviewed, cleared and
discbsed by ADB prior to the start of construction and will be submitted to DOE with the
renewal of the ECC.

e) Based on the EMP of tHelA(DOE)and IEE ADB and any updates to it prior to constructipn
Contracto® Site-specific Environment Management Plan SEMP)to be prepared by the
contractorfor approval by PGQBior to start constructioncontractors toact accordingly during
construction

f) The mitigation measures for the negative impacts and enhancement measures for the positive
impacts of the projectas well as monitoring requirements, capacity building activities and
reporting, as mentioned in the EMP must be implemented B&CB andhe contractors in
schedul@ time with corrective action taken timely in the case of amn-compliance®bserved

g ¢CKBFAY (22f F2N 6KS adz00S&aa¥fdzZ AYEHDSKRPEEAZY
Y2YAG2NRAY 3 RdAd2NAYy3 G NAR2dza adl ISKR-BHEI @aKS/ LINB 2
adzLJLJ2 NI SR T8 dif R a U 2LE a0t (iyHsakyS NS &0 y i 2 NBI y A
To ensure compliance with the CSEMP the EPC Contractor is required to employ an a team of
environment, health and safety experts to monitor and report on EMP activities throughout the
project construction phase. Safeguards impleméiota consultants will also include
environment, health and safety experts to support supervision and monitoring of Project EMP
implementation and to build the capacity of PGCB.

h) Should PGCBote any norconformance with the EMP (and CSEMP) the EPC Comtcactde
held liable for breach of the contractual obligations of the EMP.

ThiISEIMEENB LI2 NIi > Ay Of dzZRAYy3 9at i A& O2yaARSNBR adzF¥
Safeguard Policy Statement (2009) requirements for@agegory B project. Inase of any scope,
sites or routing change, and/or unanticipated impact during project implementation, théEH#nd
EMP will be updated as required BYCBor review and clearance by DOE (as required by law) and
ADB (as per ADB Safeguard Policy Staténi2®09) requirements) before any related works
commence or are allowed to continu&éhe EPC contractors will prepare their detailed designs and
CSEMP which will be approved and monitoredPiBCEand SIC Notably since théransmission line
routings assessl in this IEEEIA report are only indicative and will not be finalized until the
contractors are on board, during project implementation it will need to updated, reviewed and
clearedwith disclosure on the ADB website and locakgfore final routings ar@approved byPGCB
and works commence.
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1 Introduction

1.1 Background of the Project

1. Bangladesh, with a population of 165 million, is the seelangest economy in South Asia and

the 25" largest in the world by purchasing power parity. Its economy has adhieskust Gross
Domestic Produc(GDP) growth averaging 7.3% per annum during fiscal year (FY922096 Poverty

levels have fallerconsistently over the past decades, declining from 49.0% in FY2000 to 18.7% in
FY2022. Post coronavirulisease (COVHDO) pandemic, Bangladesh is one of the fastest growing
economies in the world wittannual GDP growth at 3.4% in FY2020, 6.9% in FY2021, and 7.1% in
FY202Z. Bangladesh's Eighth FiyeSI NJ t f Iy O0C, HAHMLC,  HAHpPO GF NBSG:
growth, furtherreducing poverty, and raising living standards of people of Bangladesh with the long
term aim of becoming an uppeniddle-income country by 2031 and a higiicome country by 2041

2. .y 3tFRSAKQA AAIAYAFAOFIYG SO2y2YAO0 ideBeinK Kl
St SOGNROAGE O2yadzYLliAzy o . Fy3aftlrRSAKQA St SOGNROAL
8.4% per annum from 36.5 terawathours (TWh) in 2010 to 82.0 TWh in 2d2fhd the power supply

capacity has also increased four folds fren® gigawatt (GW) in 2010 to 21.3 GW in 2062phe
government achieved its target of 100% electrification in March 20Rwever, the per capita
electricity consumption in 2020 was only 498 kilowaturs (kWh), still among the lowest in Asia and

the Padfic region’ ¢ 2 | OO02YY2RI S (GKS O2dzyiNRBQ&a adSIRe LRL
industrialization, and increasing demand for improved living standards, the government of Bangladesh
has set a target of increasing the generation capacity to WOlg 2030 and 60 GW by 20%Eurther,

the government of Bangladesh attaches high priority to agriculture and rural development to reduce
L2 OSNIie YR AYLINRGS F22R aSOdaNAdGe F2NJ GKS O2dzyi
essential for griculture and rural development.

3. While the power generating capacity has substantially increased in the past decades, the
corresponding power transmission and distribution network infrastructure remains aged and
inadequate, resulting in frequent load gtding, power supply interruptions, voltage drops, and
increased electricity losses that constrain economic activities, affect industrial productivity, and provide
negative environmental and health effectdhe government has therefore placed a high ptjoon
expanding and modernizing the power transmission infrastructure by employing advanced smart grid
technologies to provide uninterrupted and reliable power supply across the country including rural
areas.ensuing optimized grid operational efficiency.

! ADB. 2021. Country Partnership Strategy: Bangladesh, 20217 20258 Sustain Growth, Build Resilience, and Foster
Inclusion. Dhaka.
% ADB. 2023. Asian Development Outlook. Manila.
% Government of Bangladesh. 2020. Eighth Five-Year Plan FY2021i FY2025. Dhaka.
* International Energy Agency. Bangladesh (accessed 14 September 2023).
° Bangladesh Power Development Board. 2022. Annual Report, 20217 2022. Dhaka.

Government of Bangladesh. Ministry of Power, Energy, and Mineral Resources. Power Division. Power Cell.
Bangladesh Power Sector at a Glance. Dhaka.
" International Energy Agency. (accessed 14 September 2023). In 2022, annual per capita electricity consumption
was 2,880 kWh in Asia and the Pacific; 928 kWh in India; 980 kWh in Indonesia; 643 kWh in Sri Lanka; and 2,320
kWh in Viet Nam.
8 Bangladesh Power Development Board. 2022. Annual Report, 20211 2022. Dhaka. 34 projects for a total capacity of
13,103 megawatts (MW) are under construction, 22 projects of 2,577 MW are in the signing process, and 4 projects of
550 MW are in the tendering stage. All of these (a total of 16.2 GW) will be implemented during the period of 2022-
2027.
9 During power outage, diesel generators are used as a back-up leading to GHG emissions and local pollution.
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

4. Under its Updated Nationally Determined Contributions (NI9@)e government of Bangladesh
elevated its unconditional emissions reduction target from 12 million tons of carbon dioxide (MtCO2) to
27 MtCO2 by 2030 compared to business as usual with igsshfimate mitigation actions that include
increased uptake of renewable energy. In line with its climate and energy commitments under NDC, the
government pledged to incorporate up to 40% clean energy sources into its power generation mix by
2041. To effetively support the goal, the government has embarked on building a Variable Renewable
Energy (VRE) Hub in Southern Chattogram, aiming to develop approximately 1,500 megawattf (MW)
renewable energy generation projects, which requires significant investento expand the associated
transmission system to integrate the increased renewable energy generation into the national grid.

1.2 Objectives of the Project

5. ¢CKS LINRPLI2AaSR ath29w ¢w! b{aL{{Lhb {¢w9bD¢I 9blL
ENERGY (PTSIRE) PRO®#@anned by Power Grid Company of Bangladesh (PGCB) for rural parts of
various districts in Bangladeshhe project is aligned with the following impacts: (i) reliable and efficient
power transmission system for a higicome country established, and)(climate resilience of power
infrastructure enhanced. The project will have the following outcome: quality, reliability, and efficiency

of power supply system in the project area improved

6. The objective of the proposed project is to support the governmim (i) enhancing the
reliability, resiliency, and efficiency of the power transmission grid in the rural are&opélgan;,
Khulna,Kushtia Pirojpur, Noakhali, Bogura, Chandpur, Narshingdi, HabiBahjmanbaria Kishoregan)j
Satkhira located in theBangladesh Economic Corridor (BEC) régamd (ii) integrating the anticipated
increase in renewable energy generation in the Variable Renewable Energy (VRE) Hub in Southern
Chattogrant? This will serve the fagirowing demand for electricity in the BE€jion, while reducing
reliance on diesel generators, reduce transmission system losses, and facilitate the integration of
renewable energy resources. The project will employ advanced smart grid techndfobigl] the
institutional capacity of the PoweGrid Company of Bangladesh Limited (PGCB) by developing a
roadmap and action plan for commercial borrowing for PGCB and training on operation and
maintenance (O&M) and emergency management of transmission system, and support inclusiveness in
t D/ . Q& ond LW dtderigthening and monitoring gender equality and social inclusion (GESI)
requirements during and after project implementation.

7. The project will construct new substations, extend bays at existing substations, and lay
transmission lines to upgrade ¢htransmission grid in the middle and southern parts of Bangladesh to
provide a reliable and efficient electricity supply and promote solar enatgyelopment. The project
outputs will include: (i) construction of new 230/132/33 kilovddY/) substationsand transmission lines,
augmentation ofan existing 132kV line (single circuit to double circuit enhancement) including High
Temperature Low Sag lines for enhanced reliability and loss reduction, to address voltage drops, losses,
and frequent power intemuptions in the rural area ofopalganj,Khulna,Kushtia Pirojpur, Noakhali,
Bogura, Chandpur, Narshingdi, Habig&ghmanbaria KishoreganjSatkhira and (ii) construction of a

new 400/230/132kV substation and transmission lines for the Variable Reai@es Energy Hub in
Southern Chattogram area. These new infrastructure willésigned to beesilient to extreme weather
conditions contributing to climate adaptation and will also contribute to climate mitigation by reducing
transmission losses and thdxg loweing greenhouse gas (GHl@missions.

1% Government of Bangladesh. Ministry of Environment, Forest, and Climate Change. 2021. Nationally Determined
Contributions (NDCs) 2021 Bangladesh (Updated). Dhaka.

ADB. 2023. Bangladesh Economic Corridor Development Highlights. Manila
12 The government of Bangladesh aims to encompass 1,500 MW renewable energy projects in the Pekua and Chakaria area by
%omoting public and private sector investments.

It includes substation automation systems, digital fault and disturbance recorder, protective equipment to identify power fault
locations, etc.
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

8. The project will also strengthen the capacity of PGCB in inclusive development by setting up
GESInclusive targets for education, training, and awarenressing initiatives. The training programs

will be expanéd during the project implementation to include practical and comprehensive business
skills training to provide employment opportunities for both skilled and unskilled workforce, including
women and disadvantaged groups. PGCB is expected to continuengp@liEiSiesponsive elements to

its future projects. The project will also help develop a roadmap and action plan for strengthening PGCB
capacity for accessing commercial borrowing including by identifying improvements in governance,
internal financial conbl, operation efficiency, etc., and providing appropriate training on these.

1.3 Scope of Work for the Project

9. The project has three (3) outputs of which two output, ile.dzii LJdziDisasterand clihate

resilient and GESésponsive power transmissionfiastructure enhanced and modernizeaid Output 2

2y WLYGSANIXrdGA2y 2F wSySgloftS 9y SNH-EAndghdrlautiiNI S R Q
OhdzliLddziT o 2y Ly aadziA?2ylrelatestb tdpalty dedeloghiEntincliding forA Y LINE
safeguardsand, as it will not result in environmental impact on the grouighot considered further in

this EIAMEE The project will be implemented over 5 years period from 2025 to 2030.

Output 1. Disaster and climateresilient and GESilesponsive power transnssion infrastructure
enhanced and modernizedThis output will support building disasteand climateresilient and GESI
responsivé* power transmission infrastructure through (i) construction Hh500 megavoltampere
(MVA) of 230/132 kilovoltkyY) and 1,710 MVA of 132/33kV transformers installed in 9 substations at
Monohardi Dupchachia, Tungipar&ushtia Mathbaria, Paikgacha, Matlabladhabput and Chatkhil,
(i) installing6.70 km 230kV double circuit andl41.30km 132kV double circuit of new disast- and
climateresilient transmission lines, and .0® km (132kV double circuit) of reconducting transmission
lines by using high temperature and low sag conductors, and (iii) installing 10 numbers k¥ hag
extensions. This output will improve rdbidity through constructing disasteand climateresilient power
substations and transmission lines, which provide an extra component to complete a redundancy
network system®*

Output 2: Integration of renewable energy supportedrhis output will facilitee the integration of
renewable energy generation from the VRE hub in Southern Chattogram and enhance the reliability,
resilience, and efficiency of the national power grid by (i) installing 2,160 MVA of 400/23RX.32
transformer capacities in a new disa®r- and climateresilient and GESésponsive substatigrand (ii)
installing 6.75 km 40KV, 0.50 km 23V and 1.30 km 13XV new disaster and climateresilient
transmission line

Output 3: Institutional capacity of PGCB improvedhis output will stragthen the capacity of PGCB by
OA0 AYONBlFaAy3d tDI/. aldlr¥FQa o6dr: 2F NBE SOy
technologies including those related to climate fiskponsive design, operation and maintenance skills,
emergency management of ¢hpower transmission system, and environmental and social safeguards;
(ii) strengthening the ihouse corporate environmental, gender and social unit, including in respect of
corporate environmental and social safeguard procedures; (iii) developing aratg@BESI strategy; (iv)
developing a roadmap and action plan for commercial borrowing for PGCB, and identifying areas where
GKS OFLIOAGE 2F tD/. OFy 068 AYLNROSRT FyR 690
management.

* A redundancy network system ensures that if a component experiences an interruption or an outage,
another source can supply that component to some capacity, maintaining continued operation and
minimizing service disruptions.
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1.4 Obijectives of the EIA/IEE

10 ¢KS LINPLIRASR dth29w ¢w!b{aL{{Lhb {¢w9bD¢l 9blL
9b9wD, o6t ¢{LwWO9O twhwWw9/ ¢é& NBadZ G6SR Ay (GKS OdzNNEB)
study. The Asian Development Bank (ADB) will provide financial support to diierrgent of
Bangladesh (GoB) and PGCB in order to carry out this project. The national EIA study is equivalent to the
Initial Environmental Examination (IEE) report required by ADB to process the project and is henceforth
referred to as the EIA/IEE.

11. Safddzr NR NBIjdZANBYSyda F2NJ Fff LINRP2SOGA FdzyRSR
Statement (2009) which establishes an environmental screening, assessment and management process.
All ADB projects must comply with its requirements and OperatitMehual F1, 2013 to ensure the
environmental soundness and sustainability of projects and to support the integration of environmental
considerations into the project decisianaking process. In accordance with its environmental
assessment requirements, tHEE provides a road map to the environmental measures needed to avoid,
minimize, and/or mitigate the adverse environmental impacts and risks associated with the project on
biological, physicalkocial, and physicalultural resources in the project area fitug the construction

and O&M phases. More specifically, the IEE:

Describes the project design, construction activities and operational parameters;

Describes the existing soedmvironmental conditions within the project area of influence;
Describes the @gnt, duration and severity of potential direct, indirect, cumulative, and induced
environmental impacts and risks;

Analyzes all significant environmental impacts and risks; and

Formulates the mitigation actions and presents it all in the form of an Emviental
Management Plan (EMP) for implementation following project approval.

>\ >\ >\

> >

12. The scope of work of the EIA/IEE (as per Department of Environment (DOE) requirements) is: (a)
Review of existing information (all relevant documents) from secondary sourceglemtify gaps to be

filled from primary surveys, relevant to the environmental screening and scoping needs (such as GOB
standards and good international industry practice (GIIP) guideline levels to be followed for analysing
baseline investigations for aiwater, soil, noise etc. ADB requires, if national regulations differ, that the
more stringent requirement will be followed. If less stringent levels are appropriate in view of specific
project circumstances, the EIA/IEE will provide full and detaildififiadion for this, including data on

the physical, biological and socioeconomic characteristics of the subproject site along with the project
area of influence). (b) Provide a description of the environment. (¢) Represent the primary surveys which
include baseline (air, noise, vibration, surface water, groundwater, soil) environmental quality and
electromagnetic frequency (EMF) monitoring at representative and sensitive locations, and identification

of all macrelevel environmental issues within the pra} Qa Ay Tt dzSyOS | NBI o
environmentally sensitive locations on and along the project sites and routings as well as within the
LINEP2SO00Qa AyFfdzSyOS I NBIFI® 6S0 I NN y3S adl ({SK2f

professions to find ot their opinion of the project. (f) Analysis of alternatives to the proposed project.

(9) Identify and assess potential environmental impacts in the Project Impact Area (PIA), including on any
protected area, critical habitat for flora, fauna (focus ongratory birds or avifauna) due to
implementation of the project, and (h) Formulation of Environmental Management Plan (EMP).

1.5 Category of the Project

13. According to the Environment Conservation Rules (ECR), 2023, the proposed Project regarding
electricity transmission lines (>25 km) and ssthtions is likely to have environmental impacts especially
during the construction phase, and it mainly falls under the RED category, as classified under the serial
number 67. This project requires a Feasibility StudyoRepational EIA, and No Objection Certificate
(NOC) from the local authority to be submitted to receive a Site Clearance Certificate (SCC) and then
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Environmental Clearance Certificate (ECC) from the Department of Environment (DoE). The draft
national EIA(Payment of applicable VAT and clearance fees as per Environment Conservation Rules
2023, 20 August 2024) has been undertaken for the purpose of obtaining environmental clearance from
the DoE, Bangladesh.

14. For each ADB project, screening and categorinatoconducted at the earliest stage of project
preparation when sufficient information is available and is undertaken to (i) reflect the significance of
potential impacts or risks that a project might present; (ii) identify the level of assessment and
ingtitutional resources required for the safeguard measures; and (iii) determine disclosure requirements.
1'5. dzasSa | OflFaaArFTAaOrGAazy &aeadsSy G2 NBFESOU GK
AYLI OGad ! LINRP2SOGQa Ol tagdry 2NtB moktZenviRBrier8alyysensitv® 0 &
O2YLRYySYyilz AyOtdzZRAY3a RANBOGEI AYRANBOGIZI Odzydz I (Ac¢
Each proposed project is scrutinized as to its type, location, scale, and sensitivity and the maghitude

its potential environmental impacts. Based on the ADB Safeguards Policy Statement (2009), this Project
Frftfa dzzRSNI ! 5. Qa Sy JdAiNR ewityhientdl impa&sdazeNibepecific, fe& K S
if any of them are irreversible, and in most eagnitigation measures can be designed more readily than

for category A projects. This is due to the following facts: (i) components are located hurbamiand

rural areas which do not support high biodiversity valus (i) no protected areas or ietnationally

or nationally recognized biodiversity areas or physical cultural resources will be passed by new overhead
transmissionlines, or reconductoring on one existing linand (iii) construction of substations will the

largest civil or structural wis involved, the majority of the works will be electrical. As a result,
significant adverse irreversible, diverse, or unprecedented environmental impacts are unlikely to arise.
For a Category B project, an Initial Environmental Examination (IEE) incdndigP is required by the
borrower.

1.6 EIA/ IEE Study Team

15. ThisElAIEE has been prepared on behalR@&CBy a team of ADB funded TA consultamtsd
the consultants appointed by?GCB and Environment & Social UgESU) ofPGCBto conduct the
national ElAstudy.

Table 1.1: EIA/IEE Study Team

ADBFunded TAGonsultants

No. | Name Designation

1 Rajat Jain International Environmental Specialist
2 Raisin Akhter Feroz Environmental Specialist (National)
Consultants Appointed by PGCB

No. | Name Designation

1 Engr. Md. Akhteruzzaman Route Survey Expert

2 Muhammad Abul Foysal Environmental Expert

3. Md. Aminur Rahman Social Development and Gender Expert
4 Mohammad Abul Hashem Socie EconomisResettleanent Exper

5 Sharmin Sultana JuniorSociaExpert

6 Md. Kamrul Hasan Biodiversity Expert

7 Md. Mojibar Rahman Agronomist

8 Md. Rajedul Islam Water Resources Specialist

9 Shorove Roy Pollution Control, Prevention and Monitoring Specialist
10 Md. Shamim Biswas JuniorGISExpert

Environment & Social Unit (ESU) of PGCB

No. | Name Designation

1 Nafisa Sher Manager

2 Tareque Ahmed Bhuiyan Deputy Manager
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3. Tabassum Hasan Tanisha Assistant Engineer
4 Kazi Md. Abir Aman Abed Assistant Manager
5 Sumon Chandra Roy Assistant Manager
6 Nusrat Jahan SubAssistant Engineer
7 Md. Nur Alam Ziku SubAssistant Engineer

1.7 Structure of the EIA/ IEE Report

16. The report has been structured in compliance with the requirement©OE andhe ADB
Safeguard Policy Statement (2009)

Chapter 1 Introduction:

The introduction chapter presents a brief overview of tBRAIEEassignment along with the project
background objectives and scope of work.

Chapter 2 Legislative and Administrative Framework:

Chapter 2 outlinepolicy andlegislaton on environment, health and safety issues.
Chapter 3: Approach and Methodology:

Thischapterdescribes the approach and the methodology followed in conductind=tAdEE
Chapter 4 Description of the Project

Chapter 4 describes the project intervemni® including the project location, project components and
various activities to be undertaken during different phases of implementation, work schedule and
project costs.

Chapter 5: Environmental and Social Baseline:

This chapter describes the environmentalseline conditions (physical and biological) of phagject area

of influence. This chapter also describes the social baseline conditions (population, demographics,
settlements, housing, traffic and transport, utilities, economy and employment eted physical
cultural resourcesf the project area of influence.

Chapter 6:Substation Environmental Audits
Provides the findings of the environmental awsdif existing substations and corrective actions required.
Chapter7: Alternative Analysis:

This chaptr outlines the alternative analysis of the main project components i.e., the substatimhs
transmission lines.

Chapter8: Important Environmental and Social Components:
Presents the environmental and social components likely to be impacted by the ppogject
Chapter9: Potential Impact Prediction and Analysis:

Presents the potential adverse impacts on the environmental and social components with mitigation
measures to be adopted for the pnstruction, construction andperation and maintenancphases
of the project.

Chapterl0: Stakeholder Consultatios

This chapter presents a description of the extent of stakeholder consultation that was undertaken and
its outcome.

Chapter 1L: Grievance Redress Mechanism:
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The Grievance Redress Mechanism (GRN¢hwwill be adopted by?GCBo address community and
worker concerns is outlined in this chapter.

Chapter 2: Environmental Management Plan:

This chapter describes the environmental management, mitigation and monitoring measures that will be
put in placeto reduce the anticipated adverse environmental impacts of the Project to acceptable levels.

Chapter B: Conclusions and Recommendations:

This chapter presents the findings, conclusions and recommendations Bl A1EE

pg. 7
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2 Legislative and Administrative Framework

2.1 Introduction

17. This chapter is about the applicability of national laws and regulations, international
agreements, and ADB safeguards requirements to the project. The chapter also lays out the various
permissions required for the project from nahal authorities.All relevant environment, health and

safety (labor) policies and legislation pertaining to the Government of Bangladesh (GoB), particularly the
Environment Conservation Act (ECAP95 (with subsequent amendments) and the Environment
Corservation Rules (ECR) 2023 were assessed. The ECA and ECR are the main legal instruments relate
to the environmental impact of project development, obliging all project activity to have the necessary
clearance certificatein place. In the following seatns,a summary of relevant policies and legislations is
presented.PGCRwill ensure adherence to all applicable regulations and standards for environmentally
acceptable operation of this Project.

2.2 Environmental Legislation Framework

2.2.1 Overview of the Environm  ental Approval Process

18. Key legislation governing the environmental approvals process for the proposed project is the
Bangladesh Environmental Conservation Act, 1995 (ECA, 1995) and the Environmental Conservation
Rules (ECR, 2023ccording to Rule 5 of BC 2023 proposed developments within Bangladesh are
classified as one of four categories, as follows:

() Green;

(ii) Yellow;

(iii) Orange; and
(iv) Red.

19. The category of a project determines the procedure for issuance of an Environmental Clearance
Certificate (ECC). All praged industrial units and projects that are considered to be low polluting are
classified under "Green" and shall be granted Environmental Clearance. For proposed industrial units
and projects classified under the Yellow, Orange and Red Categories,Glegitence Certificate aral
subsequent ECC are required from the DOE depending on geographical location of project, extent of
project activities and pollution load, and possible adverse impactshoman health and the
environment. A detailed description tfie approval process for the four categories of industry/projects

are documented in Schedule 1 of ECR, 2023.

20. Key milestones in the approvals process are outlin€hinle2.1. These comprise:

(i) Site Clearance Caeficate: An SCC will be issued by DOE upon approval of all requirements
GCompliancewith the site selection requirements all that is required fol¥ellowQcategory
projects. In addition to compliance withe site selection requirementsn IEE study isequired
for Wrang&rategory projects andn EIA study folRedTategory projects; and

(i) Environmental Clearance Certificateflhe ECC will be issued by DOE upon approvaill of
requirements. ECC is issued &reerQ)category project upon approval of th&eneral
Description ofthe Project; to Wellowprojects after issuance of the SCC; and¥rang&xand
RedXxategory projects after issuance tife SCGnd confirmation by DOE of compliance with
SCC requirementsecommendations of the EIA etc
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2.2.2 Procedur e for Obtaining Site Clearance Certificate and Environmental
Clearance Certificate

21. The environmental assessment process consists of three stages: screening, IEE, and detailed EIA
per ECR, 2023. The ECR also contains the procedures for obtaining the QT dmoim the DOE for
different categories of proposed industrial units or projects. Any person or organization wishing to
establish an industrial unit or project must obtain an SCC and ECC from the Director General of DOE. The
application for such certifate must be in the prescribed forms provided together with the prescribed

fees laid down in Schedule 6 and Schedule 7, through the deposit of a Treasury Chalan in favor of the
Director General of DOE. The procedure of getting th€ &@ ECC of four categes of project are

briefly described as follows.

(i) Green:Projects categorized as Green projects are listed in Schedule 1. The proponent has to
submit an application in a prescribed format Form 3: Site Clearance/Environmental Clearance
Certificate Applicabn, Rule 9 SuRule (1), Rule 10 S#ule (1), Rule 11 Stule (1), Rule 12
SubRule (1), Rule 14 Sdtule (1), and Rule 23 SRle (4) along with specified documents;

In addition, as per Schedule 9: Industry or Project Site Selection Guideline, Sul&8le (kha),
Rule 9 SuliRule (2), Rule 10 Sdule (2), Rule 12 Situle (2), and Rule 14 SRule (2) must be
followed by the proponent;

The proponent must deposit pay the mentioned amount of fees to DOE per Schedule 7: Site
Clearance or Environment@learance Certificate Received and its Renewal Fee; RuleRu&ub
(3), Rule 10 SuBRule (3), Rule 12 Sirtule (6), Rule 84 Sdule (3), Rule 21 Sdrule (14), Rule
22 SubRule (1), and Rule 23 SBile (4)and

DOE will provide the ECC to the applicaithin seven (7) days of application subject to their
site investigation and satisfaction on the submitted documents. The ECC needs to be renewed
every 5 years.

(i) Yellow: Projects categorized as Yellow are listed in Schedule 1. The proponent has to submit a
application in a prescribed format Form 3: Site ClearAaneironmental Clearance Certificate
Application, Rule 9 SdRule (1), Rule 10 S#ule (1), Rule 11 Strtule (1), Rule 12 Situle (1),

Rule 14 SufRule (1), and Rule 23 SRle (4)along with secified documents;

The proponent must epositpay the mentioned amount of application processing fee to DOE

per Schedule 6: Site Clearance or Environmental Clearance Certificate Application Process Fee,
Rule 10 SulRule (2), Rule 12 StrRule (2), Rule 14uB-Rule (2), related documents and detail
information and per Schedule 9: Industry or Project Site Selection Guideline, which shall be
followed;

The relevant DOE office will conduct a site visit to the project and prepare a report with
justification and onion. Within 8 working days of receiving the application, the concerned DOE
office will notify the applicant to pay the fee specified in Schedulprovided the information in

the application is satisfactory and th@-gite inspection is completed,;

The proponent must deposit pay the mentioned amount of site clearance fee to DOE per
Schedule 7: Site Clearance or Environmental Clearance Certificate Received and its Renewal Fee;
Rule 9 SuliRule (3), Rule 10 StRule (3), Rule 12 Stiule (6), Rule 84 SdRuk (3), Rule 21 Sub

Rule (14), Rule 22 St#tule (1) and Rule 23 SdRule (4); and

After issuance of SCC, the Client submits its application for issuance of ECC to DOE. DOE will
provide the ECC to the applicant within seven (7) days of application sulbjeitieir site
investigation and satisfaction on the submitted documents. The ECC needs to be renewed every
2 years.
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(i) Orange Projects categorized as Orange require proponents to submit an application in a
prescribed format Form 3: Site Clearance / Environtale€learance Certificate Application for
Site Clearance, along witteposit /paymentof the mentioned amount of fees for the project to
DOE per Schedule 6, related documents and detail informatiatbmission of an Initial
Environmental Examination (IEGjudy report, and compliance with Schedule 9: Industry or
Project Site Selection Guideline. After approval, phgponentmust deposit/paythe mentioned
amount of fees for the project to DOE per Schedule 7 for obtaining the Site Clearance for the
project;

The relevant DOE office will visit the project site and prepare a report. This report, along with
the application, will be sent to the appropriate ECC committee based on the project's serial
number listed in Schedule 1. The ECC committee will review thicafion and the report and
make a decision. The applicant will then be notified to pay the fee listed in Schedule 7 for the
SCC issuancand

Within 21 days from payment of fees per Schedule 7, DOE issues the SCC. Upon obtaining the
SCC, th@roponentwill apply for an ECC from the DOE. The DOE office will then perform a site
visit to ensure SCC compliance and review relevant issues. A report justifying the issuance or
rejection of the ECC will be prepared and forwarded, along with the application, to the
appropriate ECC committee. The committee will make a decision within 20 working days of the
application date and issue the ECC. If an initial environmental examination of an Orange
Category project reveals significant pollution impacts, the ECC Committgerecommend an
Environmental Impact Assessment (EIA). With approval from the Director General, the
proponent must conduct the EIA. The ECC needs to be renewed every year.

(iv) Red Projects categorized as Red Projects require proponents to submit an ajgpli¢ata
prescribed format Form 3: Site Clearafteavironmental Clearance Certificate Application for
Site Clearance, along witteposit /paymentof the mentioned amount of fees for the project to
DOE per Schedule 6, related documents, detail informatioaft Terms of Reference (ToR) of
Envirommental Impact Assessment (Elégmpliance with Schedule 9: Industry or Project Site
Selection Guideline

Per Schedule 1Environmental Impact Assessment Scope of Works Guidelines, Rule 14 Sub
Rule (3), a draft Tersof Reference (TOR) will be prepared for the conduct of an Environmental
Impact Assessment and submitted to the DOE for approval,

The relevant DOE office will visit the project site to review the documents and all pertinent
issues. A report with justifitmns and findings on the rationale for issuing the site clearance
certificate and draft ToR for the EIA will be forwarded to the ECC Committee. Upon receiving the
documents, the ECC Committee will review and evaluate them, then submit a report to the
Director General (DG) for approval. With the DG's approval, the concerned office will approve
the ToR for the EIA within 30 working days

'y 9L! &dddzRe akKlfft o6S LINBLINBR o6FaSR 2y 5h9Q
Plan should be prepared as an igtal part of the EIA study according to Schedule 11: Industry

or Project Environmental Impact Assessménidy Preparation Guidelines, and Rul® Sub

Rule (3). Public consultations for the Etddy shall be carried out; and

The proponent has to submit ¢hEIA report to the ECC Committee as per Schedule 11. If the EIA
is approved by the DG, the proponent has to pay the fee specified in Sckéduhin a
maximum of 7 working days and the SCC will be issued within 7 working days of submission of
fee to the concerned DOE officeAfter issuance of the SCC, proponent will submit the
application for issuance of ECC. The relevant DOE office will conduct a site visit to verify the
conditions of the SCC and the recommendations of the EIA etc. A report will bargdepnd
forwarded to the ECC committee. Upon reviewing the reports and documents, the ECC
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Committee will make recommendations to the DG regarding the issuance of the ECC. Once the
DG approves these recommendations, the concerned office will issue theiEEGC30 working
days. The ECC needs to be renewed every year.

22 C2NJ Iyed awSRé¢ OFGS3I2NE LINRP2SOG Kértificatd (SC@®Y Rl G 2
start the construction work and later the Environmental Clearance Certificate (ECC) willmméed t
obtained to start the operation of the project from the Department of Environment (DoE). The first step

is to get approval of the Terms of ReferenfeoR)for preparation ofthe Environmental Impact
Assessment (EIA) requitéor the project. Later afir getting approval of the ToR for the EIA stualy

well as obtaining the site clearance, the respective concerned authority will proceed for the construction
activities. This site clearance will need to be renewed every yatiirthe ECC is issue@nceissual the

ECC will be valid for 1 year and requires renewal each year.

2.2.3 Government Environmental Categorization

23. Environmental Conservation Rules, 2023 clearly defines the classification of all industrial and
project schemes into four broad categories. ™ategorization considers all the physical interventions in
implementation of those projestor industries and operational procedures and risk associated therein.
Susceptibility of the location where the projects would be implemented also determines tbgoties;
sometimes stringent management issues are levied on the project implementation and ope£&iticn.

the project includes the construction ¢én substationsand 232.55 km of transmission lineéncluding
reconductoring of75.00km of 13XV transmission line)according to the ECR 2023 categorization, the
project involveselectricity transmission lines (>28n) and substationsand somainly falls under the
Gw95¢ Quhdér$ha seNdknumber 67

24, ! aw95¢ OF 1S32NE LINE 2B ihe éndronthghSandshiimadicaltkK and | Y
must reduce its environmental impact by protecting the environment and taking pollution control
measures. This category requires mandatory submission of an Initial Environmental Examination (IEE)
and an Environmedal Impact Assessment (EIA) including EMP by the project propoR&ERBto the

529 F2NJ NBOSAGAYy3a GKS W{AGS [/ tSFENIyOS / SNIATFAC
I SNIAFAOIGSQ 09/ /0 UGKNRdAZAK | LILINE @haterialg de ta #Hs6 be9 L !
submitted with the application:

A FeasibilityStudyReport for the Project (where applicable)
A No Objection Certificate from relevant Local Authority (where applicable)
A Other necessary information (where applicable)

25. The DoE has issdegyuidelines on undertaking the EIA for several industrial sectors and activities.
Each Project Proponent shall conduct an EIA and is expected to consult and follow the DoE guidelines.
The DoE has issued an application procedure for obtaining site antemeéntal clearanceslable2.1
Figue21a K2 ga UGKAA LINRPOSRdAZNBE FT2NJ 200l AyAy3 (GKS Syoga
category of projects under the Environment Conservation Rules Zi2fs to bedllowed for obtaining

the Environmental Clearance CertificdE8CClor this Projectare shown in Figur2.2. The Site Clearance
Certificate (SCC) was secured on 22 October 2024.
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Application to concemed DOE office (Form-3)
Application process fee (as per Schedule-6)
Relevant documents

Project descrniption

Draft terms of reference (as per Schedule-10)

-

Site wisit and report preparation by concemed
DOE office

Submitting the report and draft TOR to ECC
Committes of DOE HO

-
Approval of TOR NO Notify within 7 working days of
(Within 30 working days of application) decision
l NES:: @300 B D 3 avece: oo N e o i)
= Application for public opinion with draft EIA
Preparation of EIA report and Executive Summary in Bangla (3
(According to approved TOR and following the copies) to concernad DOE office.
guidelines of Schedule-11) = Anotice (including date. time, and place of
public consuiltation) to be published in 7
J' wiorking days after submission of application
Public Opinion in 2 wadely circulated local and national daily
{Public opinion should be completed within 45 NEWSDapers.
working days of submission of draft EIA: = Detail imformation regarding public
addmional 15 days can be extendad) consultation be available on website of DOE
T and project proponent (if any). .
-« Feedback can be given on the website or at
Submission of Final EIA report DOE office in 30 working days of public notice.
(Necessary changes should be made in BEA and = Public opinion should be completed withing 45
BEMP according to feedback received) wiorking days of submission of draft EIA
l {additional 15 working days can be extended).
= Approval of mesting minutes within 7 working
Evaluation of EIA days of meeting conducted.
I B S e T S L e s )
Approval of EIA NO Notify within 7 working days of
(Within 30 working days of submission of EIA) decision
l YES =
Corrective actions should be taken
ECC fee {as per Schedule-7) within 7 working days of notice
(Within 7 working days of approwval of EIA)
v
Site Clearance After getting site clearance proponent can
(Within 7 working days of submitting Challan) start land development. construction,
Publishing approved ElA on DOE website opening letter of credit (LC), etc.

¥

Application for Environmental Clearance 1o
Concerned DOE Office

-
= Site visit and report preparation by concemed
DOE office
- Submitting the report to ECC Committee of
DOE HO
=

Environmental Clearance
(Within 20 working days of ECC application)

Notify within 7 working days of
decision

Figure 2.1: Process for Getting Clearance Following the DoE Guidelines

2.3 Procedure for No Objection Certificate

H ¢ @ The No Objection Certificate (NOChri&ey documentequired while applying for th&CC and
ECC online. This is required as part of the approval of the local goverrautdrities (e.g., Union
Parishad Chairman, Upazila Parishad Chairman, Pourashava Chairman etc.) in support of th&lpisject.
approval represents a commitment to environmental sustainability as well as the project's efficacy.
Without the NOC, the DoE de not proceed for issuing ECC. The collected @@ to be attached in

the EIA or separatelyand submitted to the DoE both hard and soft copies.

27. A NOC letter basically contains a description of the project including location, justification to
obtain NOC from that agency, and proposed measures under the project. In this Project, PGCB will
submit the NOC letter to the agencies mentioned above. Once obtained PGCB submits the NOC letter or
submits the standard NOC form of DeBapplicable. The stepsex

1 PGCBends letters to head of the agency;
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1 The requesting agency then evaluates the NOC request that may require field
investigation for verification;

PGCBuill pursue this andt generally requires constant follow up to get a result; and
Once the NOCare receiveesigned, they are forwarded lGCBo DOE.

=a =4
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o I e - ._}. ? ‘:«} Eé

L= '-E|,l|;'§.'_|,lr |-\.'I:_ in Farm F II|,.|:- STHTH Y AT [.l-_n.-.-.'. S|
Completed Cerfificie

Document to be submitted- No
Objection Certificate (NOC), general
information about the project/ m

Issuance of ECC
within 7 days of

! oo . receipt of

industry, description of raw materials application

and finished products.

Document to be submitted-NOC, | ;

general information about the ssuance o Issuance

__ YELLOW  — project/ industry, description of raw __ Site Clearance of ECC

materials and finished products, within 15 days = within 7
process flowchart, layout plan, of receipt of days
effluent disposal system. application
Document to be submitted-NOC,
Feasibility Report (project/ industry),

. NS Issuance of lssuance
pollution minimization, IEE, EMP (for Site Clearance of ECC

__existing project/industry), outline of o - =
ORANGE . e — within 21 days within 20
relocation/ rehabilitation plan. of receipt of days

application

Document to be submitted-NOC, \
Feasibility Report (project/ industry),
pollution minimization plan, EIA (with

approval of TOR from Director Issuance of Issuance
General within 30 days of receipt of Site Clearance of ECC
application), EMP, layout plan (with — within 60 days within 30
effluent treatment plan), process of receipt of days

flowchart, design and schedule of application
effluent treatment, outline of
relocation/ rehab Plan, emergency
plan.

Figure 2.2: Government of Bangladesh Environmental Assessment Process (as per ECR, 2023)

2.4 Environmental Standards

28. Environmental quality standasdof Bangladesh for varying water sources, industrial effluent,
discharges and emissions are prescribed under the Environment Conservation Rules 2023. The standards
intend to impose restrictions on the volume and concentration of liquid waste and emistigstsarged

into the environment. In addition, a number of surrogate pollution parameterg.,Biochemical Oxygen
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Demand or Chemical Oxygen Demand; Total Suspended)3obdspecified in terms of concentration
and/or total allowable quality dischargeth case of wastewater discharges. Additionally, specific
parameters depending on the manufacturing process are specified such as Phenol, Cyanide, Copper,
Zinc, Chromium etc. Air emission standards refer mostly to concentration of mass emission of various
types of particulates, sulfur dioxide and oxides of nitrogen and in some cases volatile organic compounds
and other substances. Whilst the previous version of the Environment Conservation Rules contained
standards for ambient air quality, they do not anymoStandards for ambient air were moved to the Air
Pollution Control Rules (APCR) 202@nilarly, the ambient noise standards are provided for within the
Noise Pollution (Control) Rules 2006.

29. The Bangladesh standards, in general, are less stringent cechpa the developed countries.

This is to ensure that they are not too restrictive and thus hinder industrialization in the country. The
Bangladesh standards are not for any specific period e.g., 1 hour, 24 hours meaning they cannot be
directly compared @ international environment quality guidelines. There is no provision for partial
compliance either.

30. Howeverl & LISNJ!5. {t{ Hnnd aRdAdNAYy3I (KS RSaArAdy:
borrower/client will apply pollution prevention and contri¢échnologies and practices consistent with
international good practice, as reflected in internationally recognized standards such as the World Bank
DNR dzLJQa 9y @ANRYYSyGs | SFHEGK FyYyR {FFSi& DdzARStAY
measureghat are normally acceptable and applicable to projects. When host country regulations differ
from these levels and measures, the borrower/client will achieve whichever is more stringent. If less
stringent levels or measures are appropriate in view of #mecproject circumstances, the
borrower/client will provide full and detailed justification for any proposed alternatives that are
O2yaAraisSyld ¢A0K (GKS NBJdANBYSyGa LINBaASY(dGSR Ay (F
31. Applicable corresponding standardsidelines for monitoring environment parameters for

project activities is attached in Appendix X.

2.5 Organizations Related to Enforcement of Environmental :
Health and Safety Legislation

32. Roles and responsibilities of various Ministries and Departments involved in the enforcement of
environmental requirements are described below:

Ministry of Environment, Forest and Climate Change

33. The Ministry of Environment, Forest and Climate Change (MoEFCC) is the key Government
institution in Bangladesh for all matters relating to national envinemtal policy and regulatory issues.
Realizing the evencreasing importance of environmental issues, the MoEFCC replaced the Ministry of
Agriculture and Forest in 1989 and is at present a permanent member of the Executive Committee of the
National Econone Council. This is the major decisimaking body for economic policy issues and is also
responsible for approving all public investment projects. The MoEFCC oversees the activities of the
following technical and implementing agencies.

Department of Envimment

34. In order to expand the scope of environmental management and to strengthen the power for
achieving it, the Government adopted the Environmental Pollution Control Ordinance in 1977. The
ordinance provided the opportunity for the establishment of aaviEonmental Pollution Control Board,

which was assigned with the responsibility of formulating policies and proposing measures for their
implementation. In 1982, the Board was renamed as the Department of Environmental Pollution Control
(DEPC). Six diasal offices were established in Dhaka, Chattogram, Khulna, Barishal, Sylhet and
Rajshahi. A special presidential order renamed the DEPC as the Department of Environment (DoE) and
placed it under the newly formed MoEFCC in 1989.
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35. The DoE is a Department thle MOEFCC and is headed by a DG. The power of the DG, as given
under the Act, may be outlined as follows:

A The DG has the power to close down activities considered harmful to human life or the
environment. The operator has the right to appeal and proceduage in place for this.
However, if the incident is considered an emergency, there is no opportunity for any appeal.

A The DG has the power to declare an area affected by pollution as an ecologically critical area.
The DoE governs the type of work or praeagich can take place in such an area.

A Before undertaking any new development project, the project proponent must take
Environmental Clearance Certificate (ECC) from the DoE. The procedures to take such clearance
are in place.

A Failure to comply with any gt of the Environment Conservation Act (ECA), 1995 with
subsequent amendments may result in punishment by imprisonment or a fine of or both.

Forest Department

36. This department is responsible for the protection and management of all reserve forests in the
country. Department personnel extend down to the union level in areas where there are reserve forests.
The department has recently started some agroforestry programs and its officers are also responsible for
the protection of wildlife in the forests.

Othe Related Organizations

37. There are several other organizations which have certain social and environmental functions.
These organizations include:

A Ministry of Land: Land Reform and Land Acquisition Directd®ate

A Ministry of Water Resources: Bangladesh Waievelopment Boar®
A Ministry of Fisheries and Livestock: Directorate of Fisheries
A

Ministry of Labor and EmploymeriDepartment of Labor

2.6 National Legislations Relevant to Environment

38. National Policies, Legislation, Acts and Rules that are relevant tqitbosed project are
discussed in the following Table 2.1. Of these, the Environment Conservation Rules (ECR) 2023, are the
key legislation.

39. In 2023, MOEFCC approved the ECR 2023 as a replacement to the ECR 1997, strengthening the
requirements and clajing the procedures for industries or projects to assess and manage
environmental impacts associated with their activities. The ECR 2023 detail provisions for the
environmental clearance process, such as on scoping, project categorization, site clearance,
environmental assessment, cresaector and stakeholder consultations, compliance monitoring of the
conditions of the ECC, among others. Additionally, the ECR 2023 regulates access to information and
stakeholder participation throughout the environmentaleatance process, particularly for those
activities that require a full EIA. This was absent from the previous ECR, 1997. The ECR 2023 has updated
the water quality and sewerage standards, as well as waste emissions and liquid waste standards for
industriesand projects. However, the ECR 2023 do not include noise and odor standards, which were
part of the ECR 199%tandards for ambient air were moved to the Air Pollution Control Rules (APCR)
2022and noise standards are contained in the Noise Pollutiont(@GpmRules 2006.

40. Although the ECR 2023 are expected to improve the ECC process, additional guidelines are
required to clarify assessment criteria and procedures related to key themes, such as: screening of
projects that are not preategorized inthe EGR | yF f @ AA & 2F LINRB2SOG-324£ (SNJ
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option), mitigation hierarchy approach, monitoring program after ECC issuance, resource efficiency,
occupational health and safetyh | { 0Z fF062NJ YR $2N] SNEQ NRKaBl&(as
groups in the assessment and management measures, among others.

41. Although the list of Ecologically Critical Areas has been removed from the ECR 2023, it has been
regularly updated through gazette notifications (DoE, 2019). The ECR 2023, as inthekd®n, kept
fAYAGSR LINPZAAAZ2YA 2y 5290a NBalLlRyaroAftAliAaSa 27
monitoring and enforcement (including, for example, the use of new technologies for oversight

activities).

Table 2.1: Relevant Bangladesh Policies and Legislation

Policy/Act/Rules Compliance Requirements Applicability
National This policy provides a framework f¢ The PGCB must follow the policy a
Environment Policy, | establishment of legislation foprotecting | comply with provisions whilg

2018 and Action Plan

the environment. It outlines all the criteri
for IEE and EIA approval as well as provi
basic framework of environmental action fq
sustainable development.

implementing the prgect.

National
Environmental
Management Action
Plan, 1995

NEMAP 1995 is an environmental plann
initiative aimed at improving natural an
human environments, reducin
environmental degradation and promotin
sustainable development. It was develop
in consultation with stakeholders acrog
various sectors, aligning with th
commitments made under Agenda 21. T
plan addresses environmental issues such
pollution, deforestation, and sustainabl
resource management, proposing actional]
interventions tomitigate these challenges.

NEMAP 1995 is applicable to the PG

project as the project's activitieg
including construction of nev
substation, bay  extension an
transmission line may caus

environmental impacts. Compliance wi
NEMAP ensures that the pemjt aligns
with national environmental goals
particularly those related to sustainab
development, protection of natura
resources and environmental impa
mitigation

The Environment
Conservation Act,
1995 and amended
till October 5, 2010
(hereinafterreferred
as ECA).

This Act is the key legislation in relation
environment protection in Bangladesh. It
promulgated for environment conservatiot
standards, development, pollution contro
and abatement. It has repealed th
Environment Pollution Coral Ordinance of
1977. The Act has been amended in 20
2002, 2007 and 2010. Failure to comply w
any part of the Environment Conservatig
Act, 1995 may result in punishment to
maximum of 10 years imprisonment or
maximum fine of BDT 1,000,000 or hot

This project triggers this act because t
project proposes for construction an
the provisions of the act apply to all th
project intervention phases during th

project life cycle to ensure th
environment is protected ang
conserved.

The Environmen
Conservation Rules,
2023 (hereinafter
referred to as ECR)

These rules categorize all the industries g
projects as well as the types
environmental assessments that should
conducted in relation to each category
industries or projects. Additionly, this
regulation establishes national criteria f
environmental quality in water quality an
sewerage and waste emissions.

The proposed project falls into the RE
category, for which SCC/ECC is requi
upon submission ofEEreport and EMP
Moreover, PGCBneeds to follow the
guidelines presented in the ECR

prepare the documentation required t
apply for and obtain the clearance
required to initiate any intervening
activities from the DoERPGCBwill follow
the EMP mentioned in this EIA repa
and follow the environmental quality
and other applicable standard
mentioned in ECR. SCC/ECC will be
for 1 year from the issuance date ar

LbeOwb! [ & ¢KAA
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Policy/Act/Rules

Compliance Requirements

Applicability

shall be renewed at least 30 days prior
expiry. PGCBwill notify the Director
General (DG) of &k in case of glutant
emission/ discharge in excess

prescribed standards or where there is
possibility of the same.

Solid Waste
Management Rules,
2021

These rules require (i) source segregation
waste into dry and wet waste, (ii) standar
for composting, (i)i anaerobic digestion an
waste to-energy projects, (iv) guidelines fq
landfilling, and (v) standards for th
placement of secondary storage bins, a
primary and secondary collection of waste.

Applicable as the project needs |
manage solid wastes dug construction
and operation.

Hazardous Waste {e
waste) Management
Rules, 2021

The Ewaste rule covers the products listg
in the Schedule (home appliance
monitoring and control equipment, medicg
equipment, automatic machines, IT ar
communicationequipment), and establishe
obligations for manufacturers, assemble
collectors, sellers, and consumers of t
products. The rule also sets provisions
limit the use of the 10 substances cover
by the European Union (EU) Restriction
Hazardous Substaes (RoHS) Directive. Th
regulation entered into force upor
publication. The main provisions of th
regulation are: i. Manufacturers, trader
sellers, transporters, repairers, collectig
centers, recyclers, dismantlers, etc. of t
subject products & required to register
with a prescribed form to the DoE. Whe
applying for registration, they shall als
submit the Waste Electrical and Electror
Equipment (WEEE) management plan;
Registered manufacturers, recyclers, €
shall obtain environmentalclearance in
accordance with the Bangladeg
Environmental Protection Rules, 1997

Manufacturers must establish individual

joint collection centers and set aside fun
for the implementation of the WEEE; iv. H
fluorescent lamps and mercury incandest
lamps, if they cannot be recycled, they ne
to be handed over to collection centers f
storage and disposal; v. Manufacture
importers, etc. shall meet the collectio
targets for the WEEE as specified in
Schedule (10% in the first year of tf
implementation, 20% in the second yea
30% in the third year, 40% in the 4th yei
and 50% in the fifth year and thereafter).

In order to facilitate the proper managemer
of the WEEE, the name, address and con
information of the trader or sellerawell as
the information on the registered collectio

Applicable as the project needs |
manage ewastes during constructior
and operation.

LbeOwb! [ & ¢KAA
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Policy/Act/Rules Compliance Requirements Applicability

center shall be displayed on the product
on the product label, or this informatio
shall be provided to consumers or larg
consumers; vii. Traders, sellers a
collectors of the WEEE shall receiveermn
from consumers at designated points af
transport them to collection centers.

Air Pollution Control | APCR, 2022 contains air quality standa These rules are applicable to this proje
Rules (APCR), 2022 | based on WHO Guidelines (Interim Goal| as it will involve emissions (primari
emissions limits and technical specificatio dust and exhaust emissions) durif
for key sectors; mandates and coordinati¢ construction.
mechanisms among relevant line ministri
to control both household and outdoor a
pollution. The rules elevated the air qusli
management (AQM) dialogue and leaderst
beyond the environment sector, b
establishing the National Committee on A
Pollution Control (NCAPC), a ms#ictor
decisionmaking body presided by th
Cabinet Secretary to coordinate the AP
implementation ad instruct relevant
agencies on specific interventions to comy
with the new rules. The NCAPC is mandat
for example, to impose emergency measur
depending on the levels of air pollution, su
as restricting activities of industries (¢
projects, vehites, or any source of a
pollution in a certain area, and closure
educational institutions. APCR also envisg
the objectives and minimum requirement
of its implementation management tools
such as a National Air Quality Plan (a
covering HAP inteantions and targets)
degraded airsheds declaration an
management plan; publication of list ¢
highly air polluting industries and activitie
prevention plans; monitoring and contrg
systems. Other relevant regulator
development for AQM refers to the 29
Amendment of the Brick Manufacturing ar
Kiln Installation Act, 2013. The amendme
set phased targets to reduce the use of el
fired bricks in public works from 2019 t
2025, except for the construction ¢
base/subbase of the higlways. However
implementation of this phased reform i
delayed.

Electricity Act, 2018 | Under the Electricity Act 2018, any individy PGCB here the Licensee, shall need
or entty may obtain a license to supp| obtain necessary perission, provide
electrical energy and to install electric supy appropriate compensation followin
lines, either above or below land. TH national laws/Act, and comply with a
licensee is required to provide prior writte| the requirements described in this Act.
notice to landowners, allowing them

reasonable amount of time to respon
before commacing any work. This procej
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Policy/Act/Rules

Compliance Requirements

Applicability

is governed by the guidelines outlined

Section 13 (Right of Way). If land acquisit
is necessary for such projects, the liceng
must adhere to the existing land acquisitig
laws, as specified in Section 14 (L3
Acquisitdn).

In the course of their work, the license
must seek permission from the appropria
authorities before disrupting or excavatin
public infrastructure such as street
railways, tramways, or other similg
facilities. This rule also applies to layi
electric lines near or across canals, tunne
or waterways, as per Section 6 of the Act.

When working near other utility service
(such as gas, water, or sewer lines), t
licensee must obtain the necessd
permissions and provide notice prior to th
commencement of work, except i
emergency situations, as outlined in Secti
8. Additionally, the licensee is responsil
for repairing any damage caused during th
operations, including roads, pavements,
sewage systems. They must also refill g
excavatel areas and manage the disposal
waste generated by the work, in accordan
with Section 9.

If the work impacts telecommunications (¢
internet infrastructure, the licensee i
required to notify the relevant servic
providers before commencing work.
emergency situations, work can beg
without prior notice, but notification must
be given once the work is completed, as
Section 10.

The construction of overhead power ling
across or along roads, railways, canals,
waterways can only be carried oufter

obtaining  prior approval from the
government, as outlined in Section 1
Furthermore, the licensee is responsible f
compensating for any damage
inconveniences, or disruptions caused

their activities or those employed by then
as per Section 12

This comprehensive structure ensures th
the licensee operates within the leg
framework, respects public and priva
property, and takes responsibility for ar
impact caused by their work.

| Oljdzh Ao 2y

Land acquisition and requisition i

The project

requires both

land

LbeOwb! [ & ¢KAA
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Policy/Act/Rules Compliance Requirements Applicability

Requisition of Bangladesh is governed bythg Acquisition| acquisition and land requisition for
Immovable Property | and Requisition of Immovable Property A{ which clauses described i€hapter2
Act, 2017 2017 (henceforth, the 2017 Act). The 20| and Chapter3 are applicable foPGCB

Act provides certain safeguards for th PGCBnust comply with these clauses f
owners and has provision for payment | either or both acquisition or/ang
GFF AN @I £ dzS¢ T2 NJ G K| requisition.
Chapter2: Acquisition

1 The DeputyCommissioner (DC) in all cas
RSGSNXYAYySa GKS avl
assets on the date of notice of acquisitig
(notice under Section 9 of the 2017 Ac
The assessment of this market value
done considering the average price
immovable properés of the same class
with similar facilities and within thg
GAOAYAGER 2F (GKS
acquired land and assets

1 The DC then adds 200% and 30
premium of the assessed value for ca
compensation under law (CCL) of the la
and assets includinigouse for government
and nongovernmental acquisitions
respectively.

9 For any other losses as specified above,
from (b) to °, the DC adds 100% premiu
of the assessed value to pay
compensation.

i 1f land acquired has standing cro
cultivated by tenat (bargadar) under &g
legally constituted written agreement, th
law requires that part of the compensatio
money be paid in cash to the tenants
per the agreement. If there is a dispu
regarding the amount of compensatiof
there is an option for arbittion and the
procedures for such is in place.

Chapter3: Requisition

9 When any property is required temporari
for a public purpose or in the publi
interest, the Deputy Commissioner cg
make a requisition of theroperty.

1 The Deputy Commissioner may &a
possession of the requisitioned proper
and use it for thepurpose for which it was
requisitioned.

9 The amount of compensation payable f
the requisition of any property sha
consist of:

0 A recurring payment, in respect (¢
the period of requisition, ofa sum

15 (b) loss of crops or trees; (c) loss of affected immovable property separated from existing immovable property; (d)
loss of other immovable property or movable property or income; (e) transfer cost of affected residential and
commercial properties.
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Policy/Act/Rules Compliance Requirements Applicability

equal to the rent which would hav

been payable for the use an

occupation of the property

0 Such sum as may be found necess
to compensate the person
interested for all or any of the
following matters, namely:

V Expenses on account of vacati
the requisitioned property;

V Expenses on account of -r¢
occupying the property upor
release from requisitioned; and

V Damages, other than norma
wear and tear, caused to th
property during the period of
requisition, including the
expenses that may have to b
incurred  for restoring the
property to the condition in
which it was at the time of
requisition.

1 If the persons entitled to compensation d
not consent to receive or if there be n
person competent to receive th
compensation, or if there be any dispu
as b the title to receive the compensatio
or as to the apportionment of it, the
Deputy Commissioner shall keep tk
amount of the compensation in a depos
account in the Public Account of th
Republic which shall be deemed payme
of the compensation for theequisitioned
property without any prejudice to the
claim of the parties to be determined b
the Arbitrator.

1 Where any requisitioned property i
released from requisition, the Deput
Commissioner shall restore it to th
person from whom the property wa
requisitioned or to his successén-
interest or to such other person as mé
appear to the Deputy Commissioner to |
entitled to such restoration.

Wildlife This Act provides for the conservation al There is a possibility of damage a
(Conservation and safety of biodiversity, forest and wilt#i of | disruption of wildlife species and the
Security) Act, 2012 | the country by repealing the previous lav] habitats due to the proposed activitig
i.e., Wildlife (Preservation) Act of 1973. T| for which mitigation measures need t
Department of Forest (BFD) has the primg be implemented. Thefere, PGCB mus
responsibility for implementing this Act. Th comply with this Act for ensuring wildlif]
key features of this Act are: conservation and their security.

1 Prohibition made in relation to wilg
animals and plants that no person ca
hunt any wild animal without a license ¢
willfully pick, uproot, destroy or collect an
plant;
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LbetOwb! [ d ¢KAA AYF2N¥Io2y VR { OOB®@ alAbd t VB & 20 § 534 K laNF/R 35d



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Policy/Act/Rules

Compliance Requirements

Applicability

9 Determination of vulnerable, endangere
and critically endangered species of w
animals and plants;

1 Declaration of sanctuary for the
conservation of forest and habitat ¢
wildlife and prohibitions made on suc
sanctuary;

9 Requirement of license to cultivate
extract, manufacture, rear, export O
import any wild animal or part of its body
meat, trophy, uncured trophy or any plgn
and

1 Restriction on import, export and ¢
export of wild animals and plants.

Bangladesh Water
Act, 2013

The Water Act 2013 is based on the Natio
Water Policy, and is designed for integrat

development, management, extractiof
distribution,  usage,  protection  ang
conservation of water resources i
Bangladesh.

As per this Act, all forms of water (e.
surface water, ground water, sea watg
rainwater and atmospheric water) within th
territory of Bangladesh belong to th
government on behlf of the people. The
private landowners will be able to use th
surface water inside their property for a
purposes in accordance with the Act.
worthwhile initiative is the requirement fo
permits/licenses for large scale wats
withdrawal by individubs and organization
beyond domestic use. Without prig
permission issued by the Executi
Committee, no individual or organization w
be allowed to extract, distribute, use
develop, protect, and conserve wate
resources, nor they be allowed to buildya
structure that impedes the natural flow @
rivers and creeks.

The proposed transmission lines w
cross rivers, canals and waterbodies, g
eventually may obstruct water use ar
deteriorate the water quality. Therefore
PGCB must comply with this Act\asll

as following the mitigation measure
described in thelEEreport during the
construction and operation period of th
project.

The Coastal Zone
Policy, 2005

This policy provides a comprehensi
framework for managing Bangladesh
coastal areas sustaably. It aims to balanct
development activities with environmentg
conservation, ensuring the protection ¢
coastal ecosystems, including mangrov
wetlands, and beaches. The poli
emphasizes community participatior
integrated coastal zone managemerdnd
disaster risk reduction.

The Coastal Zone
Management (CZM)
Plan, 1996

The CZM Plan outlines strategies 4
measures for managing and developing t
coastal zone while minimizing environment
degradation and addressing the needs
coastal communities. It identifies differer
coastal zones based on their vulnerabil

tSldad Ay [ 2EQ&
coastal zone in Bangladesh. The

regulations and policies collectively for
the legal and policy framework fa
managing the ecology and biodiversity
Pekua. Overall,implementation and
enforcement are crucial for ensurin
sustainable development, conservir
coastal ecosystems, and enhanci
resilience to climate change and natuf
disasters in coastal areas.

LbeOwb! [ & ¢KAA
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Policy/Act/Rules

Compliance Requirements

Applicability

and sensitivity to natural hazards and ham
activities.

The Coastal
Embankment Act,
1962

This act regulates the construction ari
maintenance of coastal embankments
protect coastal areas from tidal flooding ar
erosion. It aims to safeguard coast
communities and infrastructure  whil
minimizng adverse environmental impacts.

The Coastal Are
Regulation Act, 1990

This act provides for the regulation of lar
use and development activities in coas
areas to prevent unplanned and haphazg
development that could exacerbat
environmental degadation and increasg
vulnerability to natural disasters.

Bangladesh National
Building Code
(BNBC), 2020

The purpose of the Code is to establi
minimum standards for design, constructio
quality of materials, use and occupang
location and maintenancef buildings within
Bangladesh in order to safeguard, with
achievable limits, life, limb, health, propert
and public welfare.

BNBC, 2020 is applicable as this proj
will involve construction of building
along with substations.

The National
Fisheres Policy, 1999
and Protection and
Conservation of Fish
Act, 1950 (as
amended in February
16, 1995) and Rules,
1985.

The policy broadly aims at fisherig
development, regulation of aquaculture
biodiversity conservation and formulation (¢
laws to ban thedisposal of any untreate
industrial effluents into the water bodieg
The act was promulgated for conservation
fish and their protection from indiscriminat
fishing, poisoning due to industrial effluer
disposal into water, oil spills, etc.

There areseveral waterbodies in thg
Project area. Most of these wate
bodies are home to aquatic specig
Therefore, the Protection an
Conservation of Fish Act, 1950 a
Rules, 1985 are both applicable for th
Project. PGCB shall ensure that t
aquatic speciesof this area are not
adversely affected due to the proje
activities.

Noise Pollution
(Control) Rules, 2006

The Noise Pollution Rules, 2006 addres
that the sound levels to be no more tha
50dB in Silent Zon&sduring daytime (6 an
to 9 pm) and 40 dBt nighttime (9 pm to 6
am). In residential areas these levels are
dB and 45 dB, in mixed aré&0 dB and 50
dB, in commercial and industrial areas 70
and 60 dB and in industrial areas 75 dB
70 dB for daytime and nighime
respectively.

A

(e

Material transportation, earthworks
piling and vehicle movements w
generate noise in and around th
construction sites. Most of the lan
along the RoW of théransmission lines
coverhead ¢ are residential in nature
with some Silent Zones. Several of th
substation sites are very close t
residential receptors. PGCB should tzg
these locations into consideration an
abide by the Noise Pollution (Contrg
Rules, 2006 by implementing mitigatic
measures.

Environmental Court
Act, 2000

The Environment Court Ac2000 has beer
enacted in order to establish environment
courts in each administrative division
Bangladesh. This Act sets out policy
effective pursuance and completion of leg
proceedings related to environments

crimes. Under this Act the Direr General

According to this act, government cé
take legal actions if anyngironmental
problem occurs due to projec
interventions.

'® The area within 100 meters from hospital, academic institutions, or places identified/identifiable by the government.
7 An area, which is primarily a residential area with either or both commercial and industrial parts in it
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Policy/Act/Rules

Compliance Requirements

| Applicability

of the DOE has the power to impose hed
penalties to industrial polluters who ar|
dumping untreated wastewater into the
environment or not operating their legall
mandated ETPs.

National Land Use
Policy, 2001

The National Land Use Policy was adopted
Bangladesh government in 2001, setting ¢
guidelines for improved lardse and zoning
regulations. The main objectivesf ahis
policy are to ensure criterihased uses o
land and to provide guidelines for usage
land for the purpose of agriculture, housin
afforestation, commercial and industri
establishments, rail and highway and for t
and rubber gardens. Overallthis policy
promotes sustainable and planned utilizatiq
of land.

The main contents of this policy are:

i Stopping the high conversion rate

agricultural land to nonagriculturg
purposes;
9 Utilizing agreecological zones tq

determine maximum land use eff@icy;
1 Adopting measures to discourage tf
conversion of agricultural land for urbg
or development purposes;
1 Improving the environmenta
sustainability of lanelse practices.

The proposed project must adhere
this policy so that environmenta
sustainabity of landuse practices i
assured.

National 3R (Reduce,
Reuse & Recycle)
Strategy 2010

The 3Rs are considered in order

importance ¢ WNB RdzOSQ F2¢ ¢
YR GKSy WNBOeéOf SQ
management strategies according to thg
desimbility. The National 3R goal for was
management is to achieve comple
elimination of waste disposal on ope
dumps, rivers and floodplains by 2015 a
promote recycling of waste throug
mandatory segregation of waste at source
well as create a markdor recycled products
and provide incentives for recycling of wast

Based on the guiding principles and k
issues, four general strategies: i) raisi
public awareness; ii) engaging an affordal
mix of technical options; iii) strategies f
sustainablity and iv) strategies for financing
and five sector specific strategies: i) domes

waste; i) hazardous waste  froj
manufacturing industry; iii) waste fron
agriculture; iv) medical waste and

addressing occupational safety and hea
management) havebeen recommended tq
promote 3R in waste sector.

This policy is relevant as the project w
generate different kind of wastes durin
construction and operation stages.

Wetland Protection

Act, 2000

The Bangladesh Water Development Bog

Act, 2000 was erwed for the development

The project components will cross
several canals and/khals which m
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Policy/Act/Rules

Compliance Requirements | Applicability

and efficient management of wate
resources. The Water Development Board
established under the Act, with the power 1
control the flow of water in all rivers
channels and underground aquifers.

cause disturbance to the water flow.

National Forestry
Policy 2016

This policy specifically states the followi
relevant objectives (among many othg
objectives): (i)to arrest deforestation, ang
degradation of forestresources, enrich an
extend areas under tree cover, throug
appropriate programmes and projects, |
ensure that at least 20% of the count
comes under tree cover by 2035, with

least a canopy density of 50%; and (ii)
significantly increase tree coveutside state
forest, through appropriate mechanisms,

both public and private land including urbg
areas.

The development

components will have potential tree

cutting.

of

project

The Forest Act (1927
and the Forest
(Amendment) Act
(2000)

The Forest &t (1927) was enacted to contrg
trespass, illegal resources extraction frg
forests and to provide a framework for th
forestry revenue collection system. It is th
main legislative context for forestr
protection and management in Bangladeg
The Act albws for the notification of forest
reserves in which the government, throug
the Forest Department, regulates the fellin
extraction and transport of forestry produc
in Bangladesh. The Act grants t
government several basic powers, largely
conservaion and protection of governmen
forests, and limited powers for privat
forests.

The Act is relevant to the project &
construction of the project will require

cutting of trees.

Ecologically Critical
Area Management
Rules, 2016

The Rules provide differén committee
systemsfor the management of ECAs fro
the nationalto village level. The Rules at fir
provide for the establishment of a Nationg
Committee consisting of a Chairperson ar
19 othermembers including academics and
NGO activists. The Deparient of
Environment(DoE) provides the secretari
assistance to theNational Committee. The
Rules then describeresponsibilities and
functions of the NationalCommittee. The
National Committee plays aivotal role in
the management of ECAR recommendig
a site, the NationalCommittee will conside
existing naturalconditions and biodiversity|
forests, wildlife, protected areas, wetland
etc. and causes foecological degradation
possible threats, andoreventive measureg
for this. The Committeewill al take into
account livelihoods, religiousand social
culture of local inhabitants, and tharesence
of archeological sites. The Nation

PGCB shall ensure compliance wébal
requirements under suclprovisionsfor

ECAs
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Policy/Act/Rules

Compliance Requirements

| Applicability

Committee will also make recommendatio
regarding the generation of alternativ
livelihoods for the people dependerin an
ECA.

Bangladesh Climate
Change Strategy and
Action Plan 2009

The GoB prepared the Bangladesh Clim
Change Strategy and Action Plan (BCCSA
2008 and revised in2009. This is @
comprehensive strategy to address clima
change challenges in Bangladesh. Banglag
Climate Change Strategy and Action P
built on and expanded the NAPA. It is by
around the following six themes:

1 Food security, social protection, an
health to ensure that the poorest ang
most vulnerable in society, includin
women and children, are protected fror
climate change and that all progran
focus on the needs of this group for fog
security, safe housing, employment af
access to basic secés, including health
Comprehensive disaster manageme
G2 TFdzZNIKSN) aidNBy
already proven disaster manageme
systems to deal with increasing
frequent and severe natural calamities.
Infrastructure to ensure that existing
assets (e.g., coastal and rivel
embankments) are well maintained ar
fit for purpose and that urgently neede
infrastructure (cyclone shelters an
urban drainage) is put in place to de
with the likely impacts of climatg
change.

Research and Knowledge manageme
to predict that the likely scale and timin
of climate change impacts on differer
sectors of economy and socioeconon
groups; to underpin future investmen
strategies; and to ensure thg
Bangladesh is networked into the late
global thinking on climate change
Mitigation and low carbon
development to evolve low carbon
development options and implemen
(KSas +a GKS 02 dy
over the coming decades.

Capacity building and Institutional
strengthening to enhance the capacity
government ministries, il society, and
private sector to meet the challenge
climate change.

There are 44 specific programs proposed
the BCCSAP under the above six themes.

Relevant as the country is vulnerable
climate change and risks have be
identified for the projet.

National Adaptation

With an underlying objective of reducin

The project will deal with climats
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Policy/Act/Rules Compliance Requirements | Applicability

Program (NARR022 | risks and vulnerabilities to climate chan( resilience structures and climate sma
impacts, the NAP envisions building a climi productions and technologies.
resilient nation through effective adaptatio
strategies that foster a robust sty and
ecosystems and stimulate sustainak
economic growth.

Balumohal and Soil | Balumahal and Soil Management Act, 20 The Project will require extraction (¢
Management Act provides to overcome the hazards faced aj sand and soilfrom existing licensed
2010 extraction of sand/soil in a planned mann{ sources
during leasing out of Balumahal. The 2
imposes the restriction of extraction of sar
from specified areas on certain condition
This act includes the illegal extraction ahsl
as an offence and subject to trial for pena
of such activities.

2.7 National Legislations Relevant to Health and Safety

42. During construction, the project will confortio the labour laws and occupational and health
related rules as outlined ihable2.2.

7

¢l ovts wSt SOyid 1SHEdK FyR {IF8ie [l 64

Title Overview
Bangladesh Labor Act, Provides for safety of work force du“ring construction period. The act provides gui
2006 2F SYLX 2&8SNNa SEGSyid 2F NBaLR2yaroAt

case of injury caused by accident while working.

Social Security nder the| According to the Act social impact assessment includes the processes of ang
Act, 1923 and ai monitoring and managing the intended and unintended social consequences,
amendment in 1980 positive and negative of planned interventions (pis, programs, plans, projects) a
any social change processes invoked by those interventions.

Labor Relations undg General concerns during the project implementation state that the project man
Labor Laws, 1996 must recognize labor unions.

Publc Health (Emergeng Calls for special provisions regarding public health. In case of emergency|
Provisions) Ordinancqg necessary to make special provisions for preventing the spread of dis
1994 safeguarding the public health, and providing gdate medical service, and oth
services essential to the health of respective communities and workers d
constructionrelated work.

The Employees Stal Health, injury, and sickness benefit should be paid.
Insurance Act, 1948
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Title

Overview

Electriéty Rules, 2020

This rule has been formulated under section 59 of the Electricity Act 2018. It prc
clear guidelines on electricity production, transmission and distribution. In additic
this, it also gives clear direction regarding maintenance and changeedtrieity line,
cable etc.

RoW and safety clearance with voltage levels relevant to the Project are given [
There is no specification for Ol but as same poles are used as forkMso 11kV
RoW and safety clearances used for kv4

Voltage Leel kV) | Width of Right of way (o Minimum safe distance from
each side from the oute| conductive overhead wires (B
conductor) (Meter) 7354) (Meter)
11 2.50 2.50
33 3.50 2.80
132 14.00 3.80
230 20.00 4.60
400 23.00 6.40
765 43.00 10.30
Labor Act, 2006 (¢ KS wnnc [F02NJ ! OdG o6a! OGév FYSYRSR g

amended through 2018)

The laws and regulations prescribe working hours, weekly vacations, annual
medical leave etc. In addition, it also stip@atthat children under 18 years are n
allowed to be employed during the project life cycle in hazardous works.

Chapters pertaining to occupational health and safety, and compensation dt
accidents are entailed below:

Health and hygiene cleanliness bany facility, drinking water supply, ventilatio
lighting, dust, etc.

Safety- issues regarding safety of building and machinery, precautions in case ¢
fencing of machinery, work on or near machinery in motion, hoist and lifts prote
of eyes,explosive and inflammable dust/gas etc.

Special provisions related to health, hygiene, and safety for hazardous operations

Welfare- provisions to be facilitated in the facility regarding first aid appliances, s
record books, washing facilities, daans, shelters, room for children, etc.

Chapters pertaining to labor benefits and entitlements are as follows:

1 Condition of Service and employment

1 Employment of Adolescent

1 Maternity Benefits

9 Working Hours and Leave

1 Wages and Payment

12 2N] YSYy Q& [/ vnjos/ hy@Acddanssy
Trade Unions and Industrial Relations Regulation of Employment and Safety o
Workers

Disaster
Management
Act, 2012

The Act specifies the duties and responsibilities of relevant Ministries/Divisions
Government and provides for establishment of higlével National Disaste
Management Council (NDMC) headed by the Prime Minister and other committe
local levels.
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Title Overview
ClHal f I OOA | This Act was promulgated to provide compensation to families fordosasioned by
10tz myyp the death of a person caused by actionable wrong. The company will be liable 1

compensation in case of death of any worker/employee or damages in case ded
not ensued but such circumstances could have resulted in death.

Section 4 of the Fire Prevention and Extinction Act 2003 provides that if any p
. N ~__°| wants to use any building as warehouse or workshop, he shall have to taksd
t ){ R 9E» VAO 1 from the Directorate General of Fire Service and Civil Defense. Contravention
! Olﬂ Z . GIMINED T | gection will cause imprisonment for 3 years or fine and the building along with ¢
LINE @Sy 82y I keptin it shall be forfeited. Section 7 depicts, notwithstanding anything éoethin
9EayOazy any other law, without approval of the Directorate General of Fire Service and
wdzft S&3 wnmn| Defense regarding fire prevention or extinction, no structural design or layot
multi-storied commercial building shall be approved or amended. Sectior
conndes that contravention of section 7 shall be dealt with imprisonment fo
months or fine. Section 8 (3) directs every owner of the building to take precau
and other measures necessary for public safety. The Fire Prevention and Ext
Act 2003 issupplemented by the Fire Prevention and Extinction Rules 2014 vy
enumerates that owner of the building shall have to apply for occupancy certifice
the building at the end of the construction (Rule 22). These enable the author
inspect the builing, to examine whether the owner met all the requirements of
building code for public safety or not.

RESaNES t NBJSy

The Employer's Liabilit Covers accidents, risks, and damages with respect to employment injuries
Act, 1938

Maternity Benefit Act| Framed ules for female employees, who are entitled to various benefits for materr
1950

Bangladesh Factory Aq Workplaces provisions: these Act and Labor Laws require medical facilities, fir
1979 accident and emergency arrangements, and childcare serticeég provided to the
workers at workplace.

28 ADB6s Safeguard Po2009cy Statement,

43. ADB's environmental and social safeguards form the cornerstone of its support for inclusive
economic growth and environmental sustainability in Asia and the Pacifiulyr2009, ADB's Board of
Directors approved the new Safeguard Policy Statement (SPS) governing the environmental and social
safeguards of ADB's operations. The key safeguard areas which must be addressed are (i) environmental;
(i) involuntary resettlemet; and (iii) indigenous peoples.

44. The environmental objectives of the SPS are to ensure the environmental soundness and
sustainability of projects and to support the integration of environmental considerations into the project
decision YI { Ay 3 LINPohéstivés @lso intlude helping borrowers strengthen their safeguard
systems and develop the capacity to manage environmental and social risks.

45, ADB adopts a set of specific environment and social safeguard requirements that borrowers or
clients are regired to meet in addressing environmental and social impacts and risks associated with a
ALISOATAO LINRB2SOU® !'5.Qa SYy@ANRYYSyGl f adF ¥FS3dzZ NF
comprehensive EMP. Key elements of EMPs are mitigation measures, nmgnjpoograms, budgets,

and institutional arrangements for implementation. In addition, the environmental assessment process
emphasizes meaningful consultation, information disclosure, and consideration of alternatives.

46. ADB will not finance projects thabchot comply with its safeguard policy statement, nor will it
FAYIFIYOS LINR2SOGa GKIFIG R2 y20 O2YLXeé& gAGK GKS
regulations. The safeguard policy statement applies to all AibBnced and/or ADBdministered
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soveaeign and norsovereign projects, and their components, regardless of the source of financing.

47.

In line with Safeguards Requirements 1: Environment (Appendix 1 of SPS 2009 guideliries),

2.3 below summaues theimplicationsof ADB SPS 2009 foretproject:

¢ outbd YLIX AOlF a2y 2F 15, {t{ wunnd (2 LINR2SOI

SI. No. SPS 2009 Principles Description

1 Use a screening process for each proposed | The  components  with environmental
project, as early as possible, to determine | implications have been identified under
the appropriate extent and type of | outputs 1 and 2 of the Project: (a) construction
environmental assessment so  that | of 10 new substations; (b) bay extensions at
appropriate  studies are undertaken | existing 5 substations; and (c) construction of
commensurate with the significance of | 232.55 km transmission lines. A rapid
potential impacts and risks. environmental assessment checklist was

completed for these components, and the
environment category based on SPS 2009, is
category B requiring an IEE.

2 Conduct an environmental assessment for | An IEE following the requirements of SPS
each proposed project to identify potential | 2009 was conducted for the components with
direct, indirect, cumulative, and induced | environmental impacts.
impacts and risks to physical; biological;
socioeconomic  (including impacts on
livelihood through environmental media,
health and safety, vulnerable groups, and
gender issues); and physical cultural
resources i n t he co
area of influence. Assess potential
transboundary and global impacts, including
climate change. Use strategic
environmental assessment where
appropriate.

3 Examine al ternat i vegqAlernative sites, where appropriate, were
location, design, technology, and | considered and included in the IEE.
components and their potential
environmental and social impacts and
document the rationale for selecting the
particular  alternative  proposed. Also
consider the fino proj

4 Avoid, and where avoidance is not possible, | An EMP is included in the IEE for each of the
minimize, mitigate, and/or offset adverse | components with environmental impacts. The
impacts and enhance positive impacts by | EMP will provide guidance to the construction
means of environmental planning and | contractor and their subcontractor (if any) who
management. Prepare an EMP that | will be engaged during project implementation,
includes the proposed mitigation measures, | as well as PGCB for the O&M stage to ensure
environmental monitoring and reporting | compliance with the relevant provisions in
requirements, related institutional or | SPS 2009.
organizational  arrangements, capacity
development and training measures,
implementation schedule, cost estimates,
and performance indicators. Key
considerations for EMP preparation include
mitigation of potential adverse impacts to
the level of no significant harm to third
parties, and the polluter pays principle.

5 Carry out meaningful consultation with | Several consultation events were undertaken

affected people and facilitate their informed
participation. Ensur
in consultation. Involve stakeholders,
including affected people and concerned

during the preparation of the IEE.
Consultations will continue through the PMU
during project implementation.
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technologies and practices consistent with
international good practices as reflected in
internationally recognized standards such

Sl. No. SPS 2009 Principles Description
nongovernment organizations, early in the | A three-tiered grievance redress mechanism
project preparation process and ensure that | (GRM) is included in the IEE including the
their views and concerns are made known | proposed composition of the grievance
to and understood by decision makers and | redress committee (GRC). The
taken into account. Continue consultations | implementation of the GRM will be monitored
with  stakeholders throughout project | by the PMU established under the PGCB.
implementation as necessary to address
issues related to environmental
assessment. Establish a grievance redress
mechanism to receive and facilitate
resolution of the af
and grievances rega
environmental performance.

6 Disclose a draft environmental assessment | The IEE will be endorsed by the PGCB for
(including the EMP) in a timely manner, | public disclosure through the ADB website
before project appraisal, in an accessible | and locally.
place and in a form and language(s)
understandable to affected people and
other stakeholders. Disclose the final
environmental assessment, and its updates
if any, to affected people and other
stakeholders.

7 Implement the EMP and monitor its | At the construction phase, the contractor will
effectiveness. Document monitoring results, | primarily be responsible for implementing the
including the development and | EMP and will be supervised and monitored by
implementation of corrective actions, and | the PMU to ensure this, whilst during
disclose monitoring reports. operation PGCB will be responsible for EMP

implementation.

Environmental monitoring  reports  and
corrective actions (if needed) will be prepared
by the PMU and will be disclosed on the ADB
website and locally.

8 Do not implement project activities in areas | All the proposed project interventions with
of critical habitats, unless (i) there are no | environmental impacts are located in modified
measurable adverse impacts on the critical | habitats and away from any natural or critical
habitat that could impair its ability to | habitats as defined by SPS 2009.
function, (i) there is no reduction in the
population of any recognized endangered or | However, presence of critical and natural
critically endangered species, and (iii) any | habitats (mainly along the coastline-within 10
lesser impacts are mitigated. If a project is | km) is considered in relation to associated
located within a legally protected area, | facilities (proposed IPP based renewable
implement additional programs to promote | energy plants and their evacuation lines) of
and enhance the conservation aims of the | the VRE hub.
protected area. In an area of natural
habitats, there must be no significant
conversion or degradation, unless (i)
alternatives are not available, (ii) the overall
benefits from the project substantially
outweigh the environmental costs, and (iii)
any conversion or degradation is
appropriately mitigated. Use a
precautionary approach to the use,
development, and management  of
renewable natural resources.

9 Apply pollution prevention and control | Construction activities will generate waste and

may increase ambient dust and noise levels.
There will be fuel, oil and chemicals used in
construction and operation with potential for
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Sl. No. SPS 2009 Principles Description
as the World Bank Gr|spils and leaks. Vegetation and land clearing
Health and Safety Guidelines. Adopt | will be done. No hazardous chemicals will be
cleaner production processes and good | used in vegetation clearing. GIIP pollution
energy efficiency practices. Avoid pollution, | prevention and control measures have been
or, when avoidance is not possible, | referred.
minimize or control the intensity or load of
pollutant  emissions and discharges, | Contractors will be required to comply with the
including direct and indirect greenhouse | EMP mitigation plan and implement the
gases emissions; waste generation; and | Environmental Codes of Practice. Compliance
release of hazardous materials from their | will be monitored by the SIC and PMU.
production, transportation, handling, and
storage. Avoid the use of hazardous
materials subject to international bans or
phaseouts. Purchase, use, and manage
pesticides based on integrated pest
management approaches and reduce
reliance on synthetic chemical pesticides.

10 Provide workers with safe and healthy | Construction works may cause hazardous
working conditions and prevent accidents, | conditions and injuries to workers or
injuries, and disease. Establish preventive | community members. Contractors will be
and emergency preparedness and | required to comply with the EMP mitigation
response measures to avoid, and where | plan and implement the Environmental Codes
avoidance is not possible, to minimize, | of Practice. Compliance will be monitored by
adverse impacts and risks to the health and | the SIC and PMU.
safety of local communities.

11 Conserve physical cultural resources and | The sites are located mostly in open
avoid destroying or damaging them by | agricultural land or within existing premises
using field-based surveys that employ | and are not known to have physical cultural
qualified and experienced experts during | resources found within the project footprint as
environmental assessment. Provide for the | defined by SPS 2009 but mosques within
use of Achance findo|500m may be disturbed. Chance find
a  pre-approved management  and | procedures will be adopted.
conservation approach for materials that
may be discovered during project
implementation.

281 ADB6s Environmental Safeguards Requiremen
48. 1'5. Q& {F F¥S3dzZ NR t'2defihdd the reqiiiternedty t8 peifolloved mithdagards
to project screening and classificatioinformation disclosure, consultation and participation, due
RAfAISYOSsE Y2yAd2NAY3 YR NBLR2NIAy3Is 20! f
Mechanism.

49.  Project Screeningand Classification:! 5. Q& { F FS3dzr NR t2f A0 {0}
screening as early as possible to (i) determine the significance of adverse impacts; and (ii) identify the
level of assessment and institutional resources required; and (iii) determine disclosure requirements. A
LINE 2SO0 Qa OF (S 32 NEost ervirorfSnially NskhaityieS dompon@nt, Mnciudling Wirect,

I N

AYRANBOGSE OdzydzZt A PSS YR AYRdAZOSR AYLI Ola Ay (K¢
to its type, location, scale, and sensitivity and the magnitude of its potential emaotal impacts.

50. Categoryof the Project:

51. Table24LINBaSyida !'5.0a aeadsSy 2F tNRra2SOdG /lFaGaS3zi

categorizedBQas no significant irreversible, diverse or unprecedented asvenvironmental impacts

18 Full document at https://www.adb.org/sites/default/files/institutional-document/32056/safequard-policy-statement-
june2009.pdf
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are anticipated. The projected environmental impacts are-sgecific and mostly will occur during the
construction phase. They can be readily mitigated through the implementation of an Environmental
Management Plan following natnal requirements and good international industry practice.

52. Environmental Audit of Existing Facilitiedzor projects involving facilities and/or business
activities that already exist or are under construction, the borrower/client will undertake an
envirorment and/or social compliance audit, including-site assessment, to identify past or present
concerns related to impacts on the environment. The objective of the compliance audit is to determine
GKSHGKSNI OlAz2ya 6SNBE Ay | OpiachpRd §nd Sequieinénts fol 5. Q:
borrowers/clients and to identify and plan appropriate measures to address outstanding compliance
issues. Where noncompliance is identified, a corrective action plan agreed on by ADB and the
borrower/client will be prepared. T plan will define necessary remedial actions, the budget for such
actions, and the time frame for resolution of noncompliance. The audit report (including corrective
action plan, if any) will be made available to the public in accordance with the infomrmdisclosure
requirements of the Safeguard Requirementdfh project involves an upgrade or expansion of existing
facilities that has potential impacts on the environment, the requirements for environmental impact
assessments and planning specifiedSafeguard Requirements 1 will apply in addition to compliance
audit.

53.  Information Disclosure:! 5. Q& {F FS3dza NR t2fA0& {GFaSYSyid «
environmental safeguard issues to be made available in a timely manner, in an accessiblernglacey

form and language(s) understandable to affected people and other stakeholders, including the general
public, so they can provide meaningful inputs into project design and implementation. For illiterate
people, suitable communication methods vii# used. During project implementatid®GCBvill need to
adzoYAG GKS F2fft2Ay3 FT2N LRadAy3a 2y 15. Q4 ¢Soaa
upon receipt by ADB; and (ii) environment monitoring reports submittedP&CBduring project
implementation upon receipt by ADB.

54.  Consultationand Participation:! 5. Q& {F ¥S3dz2 NR t 2t A0& {4l dSYSy
groups, or people affected by proposed projects, and civil society to be engagf&GO®hrough
information disclosure, con#tation, and informed participation in a manner commensurate with the

risks to and impacts on affected communities. Meaningful consultation processes are defined as those
that are, (i) beginning early in the project preparation stage and being carriedroan ongoing basis
throughout the project cycle; (ii) providing timely disclosure of relevant and adequate information that is
accessible to affected people; (iii) being free of intimidation and coercion; (iv) being gender inclusive and
responsive; and jvenabling the incorporation of all relevant views of affected people and other
stakeholders in decision making. The consultation process and its results are to be documented and
reflected in the IEE report.

55. Unanticipated Environmental ImpactsiWhere unanicipated environmental impacts become
apparent during project implementation, tHeGCBwill update the environmental assessment and EMP
to assess the potential impacts, evaluate the alternatives, and outline mitigation measures and
resources to address tlse impacts.

56. Occupational Health and Safetyfhe PGCBwill provide worker§ with a safe and healthy
working environment, taking into account risks inherent to the particular sector and specific classes of
hazards in theGCR A& 62 NJ | NB | & Ychemjcdd bidigitay, and tatkotogicalBazérds. The
PGCBuill take steps to prevent accidents, injury, and disease arising from, associated with, or occurring
during the course of work by (i) identifying and minimizing, so far as reasonably practtbebtauses

of potential hazards to workers; (i) providing preventive and protective measures, including
modification, substitution, or elimination of hazardous conditions or substances; (iii) providing

19 Including nonemployee workers engaged by the borrower/client through contractors or other intermediaries to work on project
sites or perform work directly related to the projectédés core funct
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appropriate equipment to minimize risks and requiriagd enforcing its use; (iv) training workers and
providing them with appropriate incentives to use and comply with health and safety procedures and
protective equipment; (v) documenting and reporting occupational accidents, diseases, and incidents;
and (V) having emergency prevention, preparedness, and response arrangements in place.

57. The PGCBWwill apply preventive and protective measures consistent with international good
practice, as reflected in internationally recognized standards such asWbedd Bar D NR dzLJQ a
Environment, Health and Safety Guidelfles

58. Community Health and SafetyThe PGCBuwill identify and assess the risks to, and potential
impacts on, the safety of affected communities during the design, construction, operation, and
decommissioningf the project, and will establish preventive measures and plans to address them in a
manner commensurate with the identified risks and impacts. These measures will favor the prevention
or avoidance of risks and impacts over their minimization and reduactimnsideration will be given to
potential exposure to both accidental and natural hazards, especially where the structural elements of
the project are accessible to members of the affected community or where their failure could result in
injury to the canmunity. ThePGCBuvill avoid or minimize the exacerbation of impacts caused by natural
hazards, such as landslides or floods, that could result from land use changes due to project activities.

59. The PGCBwiIll inform affected communities of significant potisd hazards in a culturally
appropriate manner. The borrower/client will be prepared to respond to accidental and emergency
situations. This preparation will include response planning document(s) that addresses the training,
resources, responsibilities,ommunications, procedures, and other aspects required to respond
effectively to emergencies associated with project hazards. Appropriate information about emergency
preparedness and response activities, resources, and responsibilities will be discloséft:cted
communities.

60. When structural elements or components, such as dams, tailings dams, or ash ponds, are
situated in higkrisk locations and their failure or malfunction may threaten the safety of communities,
the PGCBwill engage qualified and expericed experts, separate from those responsible for project
design andtonstruction, to conduct a review as early as possible in project development and throughout
project design, construction, and commissioning.

61. Bid and Contract Documentsto ensure that @ntractors appropriately implement the agreed
safeguardgneasures, the PGCB will include the safeguard requirements in bidding documents and civil
g2N]l a O2y NI Olad 2KSNB yliAz2ylft &l ¥ SSHagaPlicyJ2t A O
Satement including Safeguard Requirementg4] ADB' the PGCB wilachieve whichever is more
stringent. However, if any measures less stringent is requested, then both PGCB and A@Buldte

FYR 3INBS 2y &LISOATAO YS! adzNF drindiples aSd/réqdzbdentsiakel G !
fully complied with.

62. Conditions for Award of Contract and Commencement of Workie PGCB will ensure that if

the project will have any changes, therrevisedInitial Environmental Examination arihvironment
ManagementPlan will be prepared during the implementation of the project. Projects \pibkentially
significant impacts will need adequate contingency funds to address impacts that are identified during
project implementation. PGCB will ensure that such funds areilseadailable ESU an&ICwill prepare

the update, and will submit it to ADB for reviemnd clearancédefore any contracts are awardedr for

20 \World Bank Group, 2007. Environmental, Health, and Safety General Guidelines. Washington, DC.

“pPara 33 of SPS stateso®o During the design, construction, and oper
prevention and control technologies and practices consistent with international good practice, as reflected in internationally

recogni zed standards such as the World Bank Groupds Environment, f
performance levels and measures that are normally acceptable and applicable to projects. When host country regulations differ from

these levels and measures, the borrower/client will achieve whichever is more stringent. If less stringent levels or measures are

appropriate in view of specific project circumstances, the borrower/client will provide full and detailed justification for any proposed
alternatives that are consistent with the requirements presented i
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design and build contracts before any works commence on site, including site establisit@mwill
help ESWipdatethe EIA/IEE and the EMP

63.  Monitoring and Reporting! 5. Q& {F ¥FS3dzr NR t 2f A0& PGGRom@yY Sy
with national laws and regulations and implements the EMP as provided in the legal agreements,
submitting periodic environment monitong reports to ADB on their implementation performance.
Given the Project is category B for environmeRGCBis required to (i) establish and maintain
procedures to monitor EMP implementation and progress toward intended outcomes; (ii) document and
discbse environmental monitoring results, identifying necessary corrective actions, in periodic
environmental monitoring reports; (iv) follow up on these corrective actions to ensure progress toward
the desired outcomes; and (v) submit the periodic environmaémhonitoring reports as agreed with
ADB. In this case semnnual environmental safeguards monitoring reports are requitedbe
submitted up until the completion of construction reverting to annual throughout the operation period
until project closureand issue of the ADB project completion repoDB will also monitor projects on

an ongoing basis until a projecompletion report is issued.

64. Local Grievance Redress Mechanisamsl ADBQa | OO2 dzy (i I 6 At 5h.(®& a{SIOKS F/d
Policy Statement (2009) geires that PGCBset up and maintain a GRM to receive and facilitate
NEBaz2tdziazy 2F | FFSOGSR LIS2L)X SaQ O2yOSNya FyR 3
project level. It should address affected people's concerns and complaints promptly, asing
understandable and transparent process that is gender responsive, culturally appropriate, and readily
FOO0SaaArotsS G2 it asS3avySydaa 2F GKS FFFSOGSR LIS2L
Accountability Mechanism as a last resort, altgbuthey should approach the local GRM in the first
instanceg followed by BRM ifinable to resolved dziT G KS Dwa aK2dzZ R y2iG AYLISR

judicial or administrativeemedies

65. Environmental GuidelinesThe project will follow the more strirgt standards of national and
international good practices related to environment, health and safety including those set out in the IFC
Environment, Health and Safety (EHS) General Guidelines 30 (30 April 2pp&hdix Xpresents
national standardsand World Health Organizatioguidelinesfor noise and air quality referred to by
these guidelines. The IFC EHS Guidelines for Electric Power Transmission and Distribution (30 April 2007)
also need to be considered while designing the substations and tranemiasd distribution lines, and

in undertaking the environmental assessment. These guidelines require consideration of terrestrial and
aquatic habitat alteration, electric and magnetic fields, hazardous materials, occupational health and
safety and communjt health and safety. The project is required to comply with these guidelines
regarding assessment of potential impacts and management measures, performance indicators and
monitoring guidelines. As a project proponeRIGCBhall follow the IFC EHS Guidesirfor this project

and shall also ensure that all appointed contractors and their subcontractors follow these guidelines.

66. I 5. fikahibited investment activities list will also apply. Thus, any use of CFCs, PCBs, and
asbestos containing materials will beopibited. In relation to child labor, considering capacity for
supervision, no under 1gears will be permitted to work on the construction site or in operational areas
due to the hazardous nature of work involved.

Table24: ADB&s Environment al Safeguards Categorization and Re
Category | Definition Assessment Requirement
A Likely to have significant adverse environmental impacts | Environmental Assessment

that are irreversible, diverse, or unprecedented, and may | (EIA) Impact
affect an area larger than the sites or facilities subject to
physical works.

B Likely to have adverse environmental impacts that are less | Initial Environmental
adverse than those of Category A. Impacts are site-specific, | Examination (IEE)

few if any of them irreversible, and in most cases mitigation
measures can be designed more readily than Category A.

C Likely to have minimal or no adverse environmental impacts. | No environmental
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Category | Definition Assessment Requirement

assessment is required but
the environmental
implications of the project will
be reviewed.

FI Project involves investment of ADB funds to or through a | FIs will be required to
Financial Intermediary (FI). establish Environmental and
Social Management System
(ESMS) commensurate with
the nature and risks of the
FI's likely future portfolio to
be maintained as part of the
FI's overall management
system.

Source: ADB. Safeguard Policy Statement 2009, p. bé@p://www.adb.org/sites/default/files/institutionat
document/32056/safeguargholicystatementjune2009.pdf

2.9 Compliance with PGCB Health Environment and Safety
Requirements

67. PGCB has its own policy and requirements for comgdiarelating to environment, health and
safety issues for its operations. The company is committed to managing its operations in a safe, efficient
and environmentally responsible manner. The PGCB's Hdaitlironment and Safety (HES) manuals,
guidelines, pocedures, and plans are important tools indicating their commitment. HES manuals
include:

Environmental Impact Assessment Module;
Guideline on Integrated Impact Assessment;
Health Impact Assessment Module; and
Social Impact Assessment Module.

> D >

68. In addition, the requirement for impact assessment is affirmed in the PGCB's Statement of
General Business Principles. The PGCB is committed to:

A Pursuing the goal of no harm to people;
A Protecting the environment; and,
A Managing HES as any other critical business 8ctivi

69. The mandatory company Operations Management System, Environmental Care
Element/Standards, issued in March 1997, refers to Environmental Assessment indicating that "EIA
(including a consideration of social impacts) shall be conducted prior to all nivities and facility
developments, 0B A Ay AFTAOlI yi Y2RAFTAOFIGAZ2Yya 2F SEAAGAYy3 2y

2.10 Comparison of Environmental Safeguard Principles between
ADB and Bangladesh

70. Table2.5 presents a summary comparing the environrtersafeguard principles/requirements
of ADB and the government.

Table 2.5: Comparison of Environmental Safeguard Principles

SPS 2009 Government Gaps (if any)
No. Principles Delivery Process
1 Use of smeening| Uses sectespecific rapid| ECA, 1995 and ECR, 2023 | No major
process to| environmental screening criteria  to  classiff gaps, the
determine the| assessment checklist fq industries/projects based ol national EIA
appropriate screening and assign potential environmenthimpacts as| for Red
pg. 37
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SPS 2009 Government Gaps (if any)
No. Principles Delivery Process
environmental categories based of follows: Green (pollution free), | category
assessment potential impacts: Yellow, Orange and Re project under
TEIA required (envirqnmentgl - impacts).  Th ECR, 2023 i
. . . screening criteria are based g equivalent to
(ireversible, diverse o j industry type and do ng an IEE for ADE
unprecedented advese pro;e.ct or Industry yp .
environmental impacts) consider the scal_e and location. T catggory B
. category determines the level g project
TB-IEE requwgd environmental assesnent.
1 C - no environmental
assessment  requireq
but a review of
environmental
implications
9 FI- ESMS required
2 Conduct an Y EIA and IEE Identify | Requirement for environmenta No major
environmental potential impacts on| assessment based o gaps, this
assessment physical, biological| industry/project category. For Re| EIAIEE has
physical cultural categoy both IEE and EIA al been
resources, and required. prepared to
socioeconomic aspect meet national
in the context of the and ADB
LINE 2SO0l Qa requirements
influence
9 Assess potential
transboundary and
global impacts,
including climate
change
3 Examine 1 For Category A project Regulations (i.e., ECA, 1995 & Not required
alternatives analyze alternatives t¢ ECR, 2023) do not requif by law but the
the project's location, specifically the identification an{ ToR for EIA
design, and technology| analysis of alternativé approved by
9 Document rationat for the DOE and
selecting the project the  EIA/IEE
location, design, ang includes a
technology discussion on
9 Consider "no project’ analysis of
alternative alternatives
4 Environmental 1 Follow the mitigation| EMP and procadres for monitoring| No major
planning and| hierarchy ¢ avoid, | included in the IEE and EIA (i.e., | gaps, the EMF
management minimise, mitigate,| Red category projects) has been
offset prepared to
1 Key considerations meet national
include no significan and ADB
harm to third paties, requirements
polluter pays principle
the precautionary
approach and adaptive
management.
1 EMP to include

% Not required by Law but the TOR for EIA/IEE (Appendix |) approved by DOE now includes a discussion on analysis
of alternatives.
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SPS 2009 Government Gaps (if any)

No. Principles Delivery Process

mitigation, monitoring,
performance indicators
emergency procedureg
capacity development
schedule, budget ang
implementation

arrangements.

5 Carry out| ¥ Starts early and Y Public consultation isequired as| No major gaps
meaningful continues during| per ECR 2023 for
consultaton  and| implementatin 1 Grievance redress mechanism | consultation,
GRM f Undertaken in an not mentioned in ECA1 1995 ar| but no

atmosphere free off ECR 2023 requirement
intimidation T EIA format required by Dol for GRM.

f Gender inclusive an¢ Ay Of dzRS a g However,
responsive consultation GRM is

1 Tailored to the needs o established
vulnerable groups per the ADB

1 Allows for the requirement
incorporation of all
relevant  views of
stakeholders

i Establish a grievanc
redress mechanism

6 Timely disclosure o] I Draft IEE prior tq No requirement for  publig No
draft environmental| appraisal disclosure of environmental report| requirement
assessment 9 Final or updated IE| but DOE posts the minutes of th for public
(including the EMP) |  upon receipt meeting on the application for disclosure of

environmental clearance certificat|{ environmental
to its website, | reports,  but
http://www.doegov.bd. No | the  EIAIEE
requirement for public disclosure g and
environmental reports. envionmental
monitoring
reports will be
locally
disclosed per
the ADB
requirement

7 Implement EMP ang § Monitor and document| Environmental clearance is subjel No major gaps
monitor progress  on EMF to annual renewal based o| except
effectiveness implementation. compliance of the conditions set [ disclosure,

1 Corrective action if non| DoE environmental
compliance is identified monitoring

1 Disclose environmenta reports will be
monitoring report locally
submitted by borrowers disclosed per
upon receipt the ADB

requirement

8 Biodiversity 9 Avoid areas of critical ECA, 1995 and ECR, 2023 identij No major

habitats ecologically critical areas and th gaps,

9 Procedures for| rules to protect them biodiversity
implementing projects impacts  are
in natural habitats, considered in
critical habitats, and the  EIAIEE
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SPS 2009

No. Principles Delivery Process Government Cepps Qremy),
Legally Protected Areag per national
T Use of precautionary and ADB
approach to the use requirements
development and
management of
renewable natura
resources
9 Pollution prevention|  Use pollution| 7 Effluent  standards, emissio| No major gaps
and control prevention and control standards included in ECA1 19| but the most
technologies and and ECR 2023 stringent
practices consisten{ 1 Ambient air quality in Air Pollutiof levels will be
with international good| Control Rles (APCR) 2022 applied to the
practices 1 Ambient noise levels included i Project,
T Refers to IFC/Worl¢ Noise Pollution Control Rulg pollution
Lyl Qa 9y d 2006 impacts  are
Health and Safety (EH considered in
General Guideline the  EIAIEE
2007 (or any update) per national
1 1f national regulations and ADB
differ, more stringent requirements
will befollowed
9 If less stringent level
are appropriate in view
of  specific  project
circumstances, providg
full and detailed
justification
10 | Healthand safety Provide workers with saf§ Occupational health and safef No major

and healthy working standards  included in  thq gaps, health
conditions  Refers tq Bangladesh Labor Law 20( and safety

IFC/WB EHS Gener amended to 2018, and Banglade] risks are
Guidelines 2007 (or an| Labor Ruls 2015. considered in
update) the EIAIEE
per national
and ADB
requirements
11 | Physical Cultural § Conserve Physicq Preservation and protection d No major
Resources (PCR) Cultural Resource{ cultural resources are within th¢ gaps, PCH
(PCR) and avoi{ Antiquities Act 1968. impacts  are
destroying or damaging considered in
them the EIAIEE
TUse of fieldbased per national
suneys and experts ir and ADB
the assessment requirements

9 Consult affected

communities on PCH

findings

1 Use chance fing
procedures for guidancy

ADB = Asian Development Bank, DoE = Department of Environment, EARF = Environmental Assessment and Review
Framework, ECAL1 = Environment Conservation Act, ECR = Environment Conservation Rules, EHS = Environmenta
Health and Safety, EIA = Environmental Impact Assessment, EMP = Environmental Management Plan, ESMS =
Environmental and Social Management System, FlI = Financial Intermediary, IEE = Initial Environmental
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Examination, NGO = NdBovernmental Organization, RC= Physical Cultural Resources, ToR = Terms of

Reference, WB = World Bank.

2.11 International and Regional Treaties, Agreements and
Conventions

71. Bangladesh has signed and ratified most of the major international treaties, conventions and
agreements. The Consttion of Bangladesh explicity mandates to protect and improve the
environment and to preserve and safeguard the natural resources, biodiversity, wetlands, forests and
wildlife for the present and future citizens (Article 18A). A screening was carriedf dbése treaties
regarding their applicability to this project. Key international/regional conventions and declarations
agreements that Bangladesh is signatory to and relevant for the project are providebie2.6. The
interventions proposed under the project shall be implemented in compliance with the requirements of
these applicable international regional conventions and declarations to which Bangladesh is a party.

Table 2.6: Relevant Environment Related International Convention, Treaties and Protocols signed by

Bangladesh

International Convention and Treaties

Status and Remarks

International Labour Organization (IL
conventions and protocol

ILO conventions ahprotocol conventions and protocol ratified b
Bangladesh related to the core labor standards.

Occupational hazards due to air pollutig
noise and vibration (Geneva|
19770ccupational health Service
(Geneva), 1985

To promote a safe and healthy workiegvironment

United Nations Framework Convention (
Climate Change (Rio De Janeiro, 1992)

Applicable as the proposed project might emissions GHG {
project components from all GIS substations.

The Vienna Convention for the Protectiq
of the Ozone Lagr,1985

The Vienna Convention, concluded in 1985, is a framey
agreement in which States agree to cooperate in relevant rese
and scientific assessments of the ozone problem, to exchg
AYF2NXYIEGA2YE YR (2 | R2LI a
activities that harm the ozone layer.

Basel Convention (1993)

Applicable; Bangladesh is a signatory to Basel Convention but
not sign the Basel Ban Amendment that deals particularly
wastes and hazardous wastes management and its transboun
movement.

Stockholm Convention of Persiste
Organic Pollutants (POPs) (1972)

This ensures environmentally sound management and the disg
of POPs including PCBs. Bangladesh singed this convention
May 2001. The convention gives governments until2262 phase
out "ingplace equipment" such as electrical transformg
containing PCBs, as long as the equipment is maintained in g
that prevents leaks. It grants them another three years to dest
the recovered PCBs. The recovered PCBs must be treaigc
eliminated by 2028.

WeKS wiz2 5850f I NI @
1992 United Nations Conference ¢
Environment and Development

Fy3aftlrRSAK Aa I aA3IylG2NEZ
sustainable development, environmental protection shol
constitute an integral part of the development process and cani
be considered in isolation from it

Convention on the Conservation
Migratory Species of Wild Animals, Bor|
1979 (Amended 1988)

This provides a framework for agreements between count
important to the migration of species that are threatened

Convention on International Trade
Endangered Species of Wild Fauna ¢
Flora, Washington, 197®dpularly known
as CITES)

This provides a framework for addressing over harvesting

exploitation patterrs which threaten plant and animal specie
Under this convention governments agree to prohibit or regul
trade in species which are threatened by unsustainable

patterns

LbeOwb! [ & ¢KAA
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International Convention and Treaties Status and Remarks

OnProtection ofBirds (Paris) 1950 Protection of birds in wild state

Develop a National Biodiversity Strategy and Action Plan
Conventdn on Biological Diversity, 1992 | incorporates the articles of the Convention into national law &
statutes

The IPPC is the intergernmental treaty that aims to protect the
world's plants, agricultural products and natural resources fr|
plant pests. Ratified by 185 contracting parties, the IPPC deve
adopts and promotes the application of Internation
Phytosanitary Measures @#$s) as the main tool to safegua
global food security, facilitate safe trade and protect t
environment.

International Plant Protection Conventig
(IPPCG)Rome (1951)

It has been ratified by 175 states. This defiresl conserves the
g2NI RQa KSNRGIFIS o6& RNIgAy3
whose outstanding values should be preserved for all humanity
the 730 total sites, there are currently 144 natural, 23 mixed,
563 cultural sites that have beensicribed on the World Heritag
List (distributed in 125 State parties)

The Convention concerning the Protecti
of the World Cultural and Naturg
Heritage, Paris (1972)

2.11.1 International Best  Practice Equivalence

72. The Project is required to meet the ADB SPS guidelines as well as international standards of the
IFC, which is part of the World Bank Group. Titernational environmental and social safeguard
policies of these organizations are outlined below.

0 22NIR .lFyl DNRdzZIQa 9YDANRYYSYyidz I SFIfGK +FyR {73
Construction and Demolition.
0 22NI R . Iyl DNXReddaiEtctrié Pover DrdmbnitsSiénsand Distribution.

0 International Labor Organization (ILO%afety and Health in Construction, and worker
accommodation guidelines.

73. The Environmental, Health and Safety (EHS) Guidelines of the World Bank Group
(WBG)/Intenational Finance Corporation (IFC), 2007 is the safeguard guidelines for environment, health
and safety for the development of the industrial and other projects. They contain performance levels
and measures that are considered to be achievable in newitiegiht reasonable costs using existing
technologies. When host country regulations differ from the levels and measures presented in the EHS
Guidelines, projects are expected to achieve whichever is more stringent. If less stringent levels or
measures tha those provided in these EHS Guidelines are appropriate, in view of specific project
circumstances, a full and detailed justification for any proposed alternatives is needed as part of-the site
specific environmental assessment. This justification shaldthonstrate that the choice for any
alternate performance levels is protective of human health and the environment.
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3 |IEE Approach and Methodology
3.1 Approach

74. Environmental Impact Assessment (EIA)ratial Environmental ExaminatiofiEE isa process

for estimating potential environmental impact of a proposed project, done within a very short time
based on preliminary information at hand or information which can be readily acquired through
environmental reconnaissan@nd baseline survey3heEIAIEEreport has been prepared based on the
project activities supplied byPGCBas presented in Chapter 4. Environmental and social data from
different sources (BBS, DdBangladesiMeteorologcal Department and otherlEEEIA reports) of the
proposed project area are collected to prepare an environmental baseline profile as set out in Chapter

5. The ADB TA consultants aRdedback Infrdecvy Energy IV 2 y & dzf ( | -gfstigidary| FEAEIAL A
team of experts undertook exploratory and reconnaissance site visitsstmhze the condition of the

project site and its surroundings and to identify considerations for the assessmeriEl AleEstudy has

been done based on both primary and secondary data. Primary environmental and social data was
collected through field wik and a questionnaire. A composite and interdisciplinary approach has been
developed for thisEIAMMEEstudy based orDOE andhe ADBSafeguardsPolicy Statement2009 (SPS,
2009)requirements The approach to impact identification includes the applicatbexpert judgment,
systematic and sequential approaches, spatial analysis through the applicasatebite image analysis

and GIS, and local community participation. The identification of interactions between the project
activities and the importanenvironmental and social components was made based on a checklist. This
checklist was preparedonsidering ADBSPS, 200%he DoE guidelines for selected industries (DoE,
2021), Environmental Guidelines for selected industrial and water development pso{éd@B, 1990),

5. Q0a w9! [/ KSOlftAaG> I Yy Reedha&iSInfriTecvy Eredgy JO2 y a dzt G y i
SELISNASYOS 6AGK AAYATI NI LINP2SOGad tdzot A0 O2yadzd (
suggested in theguidelines consideredThe project components, environmental baseline, possible
environmental impacts, mitigation measures and environmental management plan are presented in this
NBLEZ2NI F2ff2¢6Ay3 | 5. BIAHEESsuby2mDspeciitaih RIBWed yhe Stdps ¢ K S
described below.

3.2 Methodology

75. The EIAIEEstudy of the proposed project has followed a number of steps and the process
shown inFigure3.1. The activities undertaken at each of the steps of HHAIEEprocess are @scribed
in the following sections.
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Project Design & Description

Environmental & Social Baseline

Scoping

Bounding

Major Field Investigation
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Impact Quantification & Evaluation

Environmental Management Plan

IEE Report Preparation

Figure 3.1: Steps for Initial Environmental Examination

3.2.1 Step 1: Project Design and Description

76. Environmental impacts are triggered by physio&rventions in natural and human systems for
which it is essential to understand the proposed interventions while condu&ingEEstudies. The
multi-disciplinary EIAMJEE team members attained a thorough understandirgf the proposed
interventions andtheir possible environmental consequences by collecting detailed information about
the project from PGCB This informationalso helped in designinghe baseline data collectiorand
consultationprograms.

77. The following issues have been included in theftuiescription of the project:

Location of the project and its accessibility;

Rationale of the project;

Physical features and project activities;

Use of raw materials, their quantities, characteristics, arrangements for transport to site, and
storage facities;

List of main equipment and machinery, buiitpollution control equipment; and

Description of the detailed construction process, operation and maintenance work.

T I > D

3.2.2 Step 2: Environmental and Social Baseline

78. The study team conducted the baseline syrwvéth the help of keyhole marked up zipped (KMZ)
files and Google Earth maps of the proposed area to determine the exact routes and locations of various
project components. At this stage only the substation locations and indicative routes for the
transmission linesare available, so further baselimsay need to be collected for thénal transmission

line routes during project implementation and the IEE updated. TBEteam has collected primary
baseline data, both environmental and social, from the fidldling the field investigations. Secondary
data have also been collected from government and -gomernment (with proper credentials)
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organizations as well as from the data repository already available in the organization.

3.2.2.1 Physical Environment

79. The profesional observations of the multiisciplinary team members backed by feedback from
the local community during field visits were the main tools for determining the physical environment of
the area. The determination of the physical environmental conditimas backed by secondary data,
high resolution recent satellite images and field observation. Primary data has been collected by the
Feedback Infri ecvy Energy Bfudyteam forair, soil,and waterquality and noise levels discussed in
Chapter 4 and aged in Appendix I

80. The meteorological data such as rainfall, evéamspiration, temperature, sunshine hours,
humidity, and wind speed and wind direction have been collected from different Bangladesh
Meteorological Department (BMD) stations which aredt®d near the proposed project sites. The
general geological features and the seismicity of the project and its surrounding areas have been
collected from available secondary literature and the Geological Survey of BangléG&)
Information on water esources have been collected from secondary sources. Data on specific fields of
interest on special hydrological events such as drainage congestion, water logging, egosion
sedimentation etc. have been collected. The baseline for land resources has keetopbd by
considering the criteria of AgrBcological Zone (AEZ), land typith net cultivable area (NCA), lande

and soil texture. The AEZ of the proposed project area has been identified using information from
secondary sources {Bangladesh AgriqeltResearch Council (BARC), 2012)}. Information on land type,
soil texture, and soil nutrient status has also been collected from different publications of Soil Resource
and Development Institute (SRDI). The secondary data on these parameters have bet aefield

level through physical observations as well as through consultation with the local people during field
visits.

3.2.2.2 Biological 9 Y JANBY YSy

81. Agricultural ResourcesData was collected on agricultural resources include existing cropping
patterns, cop variety, crop calendar, crop yield, crop damage and agricultural input. Agriculture data
have been collected from primary sources through extensive field survey by developing questionnaires
and in consultation with local people and relevant agricultwficials. Data on agricultural resources
have also been collected from secondary sources.

82. Ecological ResourceEcological data have been collected from primary and secondary sources.
The primary sources were Line Transect Walks (LTWs) and Key Infomeawviews (KIIs). Secondary
sources of information were the Forest Department, International Union for Conservation of Nature
6L!/bvz . ly3afFRSaK !aAlGAO {20ASieqQa 9yoOeOf 2LISR.
sources through literatwe review. In addition, the Bi&cological Zone (BEZ) classification of Bangladesh

by IUCNBangladesh (2003)as been used for the biecological zoning of the study area, and an IBAT
proximity report has been run.

83. Fishery Resourcedrisheries data have ba collected for thislEEstudy by considering the
seasonal variance of dry and wet seasons. Prior to data collection, a checklist/questionnaire was
developed. The checklist included Fish Habitat, Fish Produetimhi-ish species diversity of the study
area. The data have been collected by informal discussionladgtd communities, specific attention was

paid to the fishing community in the larger waterbodies that are adjacent to the substation sites.
Fisheries Resources Survey System (FRSS) of Depaotriéstierievas the main source of secondary
data.

3223 Socio 902y 2YAO0 wSa2dNDSA

84. To establish a baseline for tHEEstudy, socioeconomic data have been collected from different
sources which can be grouped into two categories:

85. Primary sourcesData have bee collected from the project area and concerned unions and
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municipalities of the districts through rapid rural appraisal (RRA) tools such as
mapping/diagramming/ranking, consultation meetings, and informal interviews.

86. Secondary sourcesto prepare the badine situation of the study area, information on some
important socieeconomic parameters was collected from the reports of the Bangladesh Bureau of
Statistics (BBS), 22.

87. Technique of data collection:Different techniques have been used to gather reldva
information on the existing socieconomic condition of the study area. Quantitative and qualitative
data have been collected from secondary and primary sources. Quantitative data have been collected
through literature review, survey, group discussig@ds) and key informant interviews (KIIs), informal
interviews and consultation meetingsgble3.1).

¢l oot +I NAIFo6fS&a FyR ! aa20AFGSR 51 a1 / 2¢¢

Vaiables Techniques
Demographic and household information Literature review
Quality of life RRA, Survey
Safety net andyerty reduction measures RRA, informal interview
Peopl ebs perception Consultation meetings, RRA

88. The data collected from consation meetings, RRAs and informal interviews were analyzed
using appropriate statistical tools and instruments. The sum and percentage of total values were used to
specify the percentage of households containing different values on different variables.

3.2.3 Step 3: Scoping

89. A scoping process was followed for identifying Important Environmental and Social Components
(IESCs), which are likely to be impacted by the transmission lines and substations. This was done in two
stages. Individual professionfdEteam members made a preliminary list of the components pertaining

to their disciplines, which could be impacted by the project. The second stage included affected person
scoping sessions where stakeholder perceptions were obtained about the environmental aall soci
components, which could be impacted by the project interventions. Professional judgment BIANEE

team members as well as the stakeholder opinions obtained in the scoping sessions were considered in
selecting the IESCs.

3.2.4 Step 4: Bounding

90.  The geogrphical boundary of the "General Impact A¢aDL ! b | YR GKS LR ISy (A
Area-5L! ¢ gSNB RSt AySIl (i SRAEEtudy. ThaBIA idzheNiBy¥iGotatich &f thé K S
proposed transmission lindgRoWs)nd the substations of the pregt while the "GIA" covers the entire
geographic extent of the environmental and socioeconomic impacts resulting from the implementation

of the proposed project during construction and during operation and maintenadb®.locations for
Substations and trasmission linesre also attached in AppendixIKand also discussed on Chapter 5.

3.2.5 Step 5: Major Field Investigation

91. Further data on the IESCs were collected through RRA, Participatory Rural Appraisal (PRA), and
FGD using checklists for water resourcegriculture, ecosystems and soe&gonomic components.

| 2yadzZ GFGA2yY 6A0GK GKS f20L¢ O2YYdzyAide 41 a OF NN
participation. The multidisciplinarZlAIEEteam members also made professional observations during

the field visits. The historical status of the IESCs and the possible condition of the same against the
proposed interventions was considered during this step.

3.2.6 Step 6: Environment and Social Impact Assessment

92. Once the potential impacts are identified, each @uotial impact was described in terms of its
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various relevant characteristics (e.g., type, scale, duration, frequency, extent).

3.2.7 Step 7:Impact Quantification and Evaluation

93. The potential impacts were qualitatively assessed based on the above characsetisti
determine whether they are potentially significant or not. The significance of potential impacts was
assessed using an assessment methodology that considers impact magnitude and sensitivity of
receptors. The potential implications of the project hdeen categorized as major, moderate, minor or
minimal based on consideration of parameters such as i) duration of the effect; ii) spatial extent of the
impact; iii) reversibility; iv) likelihood; and v) legal standards and established professionah ciitesi
detailed method of impact assessment is presented in Ch&pter

3.2.8 Step 8: Environmental Management Plan

94. The environmental management plan (EMP) has been compiled once the impact assessment has
been completed and mitigation measures have been idmatif During the EMP compilation,
institutional arrangements for environmental and social management of the project have been
recommended, mitigation and monitoring plans have been formulated, documentation and reporting
protocols have been defined, traigmeeds have been assessed and the cost of EMP implementation
has been estimated.

3.2.9 Step 9: Preparation of  EIA/ IEE Report
95. Finally, thisElAMMEEReport was prepared, based on the findings of HAIEEStudy.

3.3 Zone of Influence

96. Taking into consideration thbaseline information reported earlier in this document, potential
impacts were estimated for the following environmental resources/topic issues in their respective zones
of influence in table below:

¢l ooths %2y S 2F LybdzSyOS T2NJ wSaz2dz2NDOSa

LYLI) OGlake¢e2LIA0 %2yS 2F LybdzSyOS
[FYR ! 4S3 ¢2LR|5ANBOG AYLI OlGa 6AGKAY b yVIRNIAWHBRE
ONR&A2Y YR / N&adzoaille2y 02dzyRINRSSAE | Ty RO Al fAfo SNEB tal

Ol YLJ

[ fTAYFGS / KFy3SpDtz2zolt O2yOSNYy

AN vdzZl t Ade | ywSOSLIi2NR dzLJ G2 pnn Y 2F GN}YAaYA&:
FIOAfAaSa &adzOK a GSYLRNINEB I okW]
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'aS 2F blrddz2Nytfbla2ylf 02y OSNY

OYIFUSNALFf ao

21 a0 S NIDRY S5AGAaA2YyLFf O2y OSNY

l'FoAGlIG YR @SB5EANBOG AYLI Ola 6AGKAY YR AYY SHRNLEY
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4 Description of the Project

4.1 Project Rationale

97. In recent years, Bangladestas made significant progress in its efforts to become a middle
income country. This progress is reflected in the strong growth of its economy over the past decade. One
1S58 TFFOG2NJ O2yGNROdziAy3a (2 GKAA 3 NEgon. kn 260D, &nlyo SSy
47% of people in Bangladesh had access to electricity, but today, that number has increased to 100% of
people having access to electricity coverage. As a result, Bangladesh has joined a select group of
countries in South Asia that hawehieved universal electricity coverage, meaning that 100% of their
populations have access to electricity. This is a significant achievement and has likely contributed to the
overall economic development of the country.

98. The Government of Bangladesh plaegekigh priority on agriculture and rural development to
reduce poverty and improve food security for the country's poor. This focus is recognized in the
country's constitution, which stipulates that the government should take effective measures to hadical
transform rural areas. These measures include promoting an agricultural revolution, providing rural
electrification, developing cottage and other industries, and improving education, communication, and
public health. These efforts aim to progressivelimamate the disparity in living standards between
urban and rural areas.

99. Agriculture is a key sector of the economy in Bangladesh and plays a vital role in the livelihoods
of many rural communities. By promoting agricultural development and providingosufgprural areas,

the government aims to improve the economic prospects and living standards of these communities,
while also helping to reduce rural poverty. Additionally, by investing in infrastructure and social services
in rural areas, the governmertiopes to create a more balanced and equitable society, with fewer
disparities between urban and rural areas. Overall, the government's efforts to promote agriculture and
rural development are an important part of its strategy for achieving sustained @gizngrowth and
reducing poverty in the country.

100. The Government of Bangladesh is committed to providing access to affordable, reliable,
sustainable, and modern energy for all people across the country, particularly in rural areas. This aligns
with the Sustiable Development Goal (SDG) target of ensuring access to modern energy for all. The
use of modern machinery in agricultural production, particularly in rural areas, has increased in recent
years and has created new opportunities for livelihoods in thaseas. However, if affordable and
uninterrupted electricity were more widely available in rural areas, it could further contribute to
economic growth and improve the living standards of the rural population. Ensuring access to electricity
is a crucial asp# of the government's efforts to promote development and reduce poverty in rural
areas. By investing in infrastructure and services that enable the delivery of affordable and reliable
electricity to all parts of the country, the government can help toateea more equitable and
prosperous society.

101. The demand for higlguality electricity is increasing in Bangladesh due to the rapid adoption of
modern technologybased crop production methods, which have replaced traditional farming
techniques. To meet thigrowing electricity demand, robust transmission systems are crucial. These
systems play a key role in delivering affordable and uninterrupted power to all parts of the country,
including rural areas. In order to ensure a reliable electricity supply irethesas, it is necessary to build

new grid substations and transmission lines. These infrastructure investments are necessary to support
the transition to modern technologpased agriculture and to meet the increasing demand for electricity

in BangladeshBy investing in a strong and reliable transmission system, the government can help to
support economic growth and improve living standards across the country.
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4.2 Type of Project

102. 'd4 YSYGA2ySR Ay [ KFLIISNI n GKAA LIDB)R2whdh A a
NEBljdZANSa 'y 9Yy@BANRYYSydGlrft LYLIOG !'aaSaavySyid o9L!
2009, the project is classified as category B, requiring an IEE with EMP. This document represents the
required IEE, but it is referred to aset EIA per national requirements.

4.3 Major Components of the Project

103. The Power Transmission Strengthening and Integration of Renewable Energy Project (PTSIREP)
contains two main components as listed below.

4.3.1 Component 1

104. 400/230/132 kV Air Insulated SubstatiorfAl§ at PekuaChakaria, 230/132/33kV AIS at
Madhabpur, 230/132/3 kV AIS at Monohardi. The project will construct and commission substations
with a total capacity o#4140 MVA, transmission lines an@ x 132kV AIS bay extension at Bajitpur
Substation.

4.3.2 Component 2

105. 132/33 kV AIS at Tungipara, Dupchanchia, Matl@), Kumarkhali, Chatkhil, Paikgacha and
Mathbaria. The project will construct and commission substations with a total capacity of 1,230 MVA,
transmission lines and 13RV AIS bay extension at Gdpanj, Kachua, Satkhira and Bhandaria
Substations.

4.4 Project Location

106. This project is located in a combination of cultivatagficultural and salt patand,in rural areas

in Tungipara (Gopalganj), Paikgacha (KhulKajmarkhali(Kushtia), Mathbaria (Pirojpy Patuakhali
BakerganjChatkhil(Noakhali), Dupchanchia (Bogura), Mat@) (Chandpur), Monohardi (Narshingdi),

al RKI 0LJzNJ 61 I 6A3lFya2ao0oz | yiespectadlydZhe locatikn map dddpbojead / 2 E Q
has been showin the followingFigure4.1 and Figure4.2.
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

4.5 Brief Site Description of Proposed Substations and Bay
Extension Site s

451 Salient Features of Substations

107. The proposed 10 AIS substations of 400/230/132k3Bwill be constructed in the digcts of

/| 2EQ& . I TFEN 6/ KF{FNAFktSldzZ 0 1 FoA3Ily2 oal RFoKL
Bogura (Dupchanchia), Chandpur (Matlab), Kushtia (Kumarkhali), Noakhali (Chatkhil), Khulna
(Paikgacha), and Pirojpur (MathbariaBesides, 5existing substatiors - Kishoreganj (Bajitpur)
GopalganjGopalganj Old)ChandpufKachua) Satkhira(Satkirajand Pirojpur(Bhandaria will have new
extensionbays to accommodate addbinal transmission line provide connectivity to downstream
substations.

108. Atotal 78 acres areequiredfor the new substations, resulting in permanent impacts. For the
Paikgacha substation, 5 acreslafid have already been acquired by PGCB021 For the remaining 9
substations, 73 acres of land will be acquired following>?ARA017and the RP for the projecThesel0
substations are crucial components of electrical power systems, serving as hubs for transmitting and
distributing electricity from power plants to engsers. The salient features of $0bstationsare in Table
4.1and Tablet.2.
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Salient Features

SN Name of the Transformer Capacit Required Bay Extension| Future
proposed substatiorl  Bus Type pacity LandType of | at another end| Required Interconnection Details Required Bays|
(MVA)
Land(Acre) SS Bay
1 | 400/230/18%AIS: | One and Half | 3x520 MVA (400/23p & | 32 - 40V 4 LILO of Existing Matarbaii BRnskhal| 400kV
Pekua/Chakaria, 40\ & 2x225/300 MVA (230/13 Salt Pan Area 23KV 4 PP 40kV line at Pekua 6.75 km | LB=4 (Matarba
Cox 06s Ba z| Doublebus kV) 13k\V 4 (Conductor: Quad ACSR Finch) PRBanskali: 4)
(230kV, 132 =2,160 MMaximum LILO of AnwairaCo x 6 s R\Hize; TB3
GPS Location: kV) at MatarbarD.® km (Conductor: Tw
21°4%.07N ACSR Mallard) 230k
91°59'33.45"E LILO of Existing Matarb@32/33)i | LB=4 (Anwara:
Chakaria 1R¥line at Matarbati30km| 2Co x 6 s
(Conductor: ACSR Grosbeak) Bazar:2)
TB: 5
BCBL
132kV.
LB: 4 (Chakarig
2, Matarbari: 2)
TB: 2
BCBL
2 | 230/132/3VAIS: Double bus 2x225/300 (230/132= | 10 - 23KV 3 LILO of Cumilla (N)Shahjibazar P 230kV
Madhabpur, Habiga 900 MVA maximum Paddy Field 13XV 3 23&V double circuit line at Madhall LB=4Comilla
&2x80/120 (132/83 = 120km(Conductor: Twin ACSR Mallg (N): 2,
GPS Location: 240 MVA miamum LILO of ShahjibaBarhmanbaria k82 Shahjibazar PH
24°727.29N double circuit line at Madavb?r km | 2)
91°18'56.47"E (Conductor: CFCC type HTLS equi TB3
to ACSR Grosbeak) BCB%
Reconductoring of Shabhijibé
Brahmanbasisshuganj 13XV line:| 13XkV.
(58+17) = ™0km)(Proposed Conduct LB:4
CFCC type HTLS equivalent to 4 TBS
Grosbeak) BCB%
3%V
TB=2
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Salient Features

SN Name of the Transformer Capacit Required Bay Extension| Future
proposed substatioffl  Bus Type pacity LandType of | at another end| Required Interconnection Details Required Bays
(MVA)
Land(Acre) SS Bay
3 | 230/132/33/AlS: Double bus 2x250/350 (238XV)= | 10 2x13XkVAIS 23KkV 3 LILO of SripurAshuganj 2BV doublel 23KV
Monohardi, Narshin 700 MVA maximand Paddy Field | bayextension at| 13XV 3 circuit line at Monohar8di50 km| LB=4 (Sripur:2,
2x80/120 (13&\V) = 240 Bajitpur (Conductoffwin ACSR Mallard) Ashuganj PP: 2
GPS Location: MVA maximum Substation MonohrdiBajitput 13% double circu TB=2
24°91.10N line:21.00km Proposed Conductor: T BCB#
90°4224.54E ACSR Grosbeak)
13XV
LB=2
TB=4
BCB#
3%V
TB=2
¢l ot { I fASYyd CSI {dzNK&dzo2H pakK atg§ s mMoH KOO
Salient Featuse
Name of proposed . . Future
SN . Transformer | Required Bay Extension at : . . .
substation Bus Type Capacity (MVA Land (Acre another end SS Reéq:)l/red Interconnection Details Required Bays
1 | 132BXVAIS: Double 2x80/126 240 | 4 2x13RVAIS bay 13kV 3 Gopalganjungipara 1BZ double circu] 13XV
Tungipara, Gopalgal Bus MVA maximum| Paddy Fielg extension at Gopalga line:19.00km (Proposed Conductor: Al LB=2 (Gopalganj:
o (Old) Substation Grosbeak) TB=2
GPS Location: BCB4
22°557.12N
89°54'14.12"E 3%V
TB=2
2 | 132/3RVAIS: Double 2x50/75 150 | 3 -- 13%k\V:3 LILO of Bogura i{Spogaon 1R¥ line at| 13XkV
Dupbanchia, Bogurg Bus MVA maximum| Paddy Fileg Dupchanchi2.50km (Existing Conduc| LB=4 (Bogura:
ACCC Grosbeak) Naogaon: 2)
GPS Location: ;ngzi
24°531.60N
89°933.59E 3%V
TB=2
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

Salient Featuse

SN Namebof prpposed Transformer | Required Bay Extension at Futu.re . i .
substation Bus Type Capacity (MVA| Land (Acre another end SS Reg;)l/red Interconnection Details Required Bays
3 | 132/3RVAIS: Matlab| -- 2x50/7% 150 | 3 2x13RVAIS bay 13kVv 3 KachueMatlab (N) 182double circuitdin 13XV
(N), Chandpur MVA maximum| Paddy Fielg extension at Kachua 33.00 km (Proposed Conductor: A| LB=2 (Kachua: 2)
230/13RVSubstation Grosbeak) TB=2
GPS Location: BCB#
23°24'47.28"N
90°38'2.24"E 33XV
TB=2
4 | 132/3RVAIS: Double 2x50/75% 150 |4 -- 13k\Vv 3 LILO of BheraméRajbari 1¥¥ line at| 13XV
Kumarkhali, Kushtia| Bus MVA maximum| Paddy Fielg Kusthia (E)0.® km (Existing Conduc{ LB=4 (Bharamara:
ACCC Hawk) Rajbari: 2)
GPS Location: TB=2
23°52'16.03"N BCB4
89°13'19.45"E
3KV
TB=2
5 | 132/3RVAIS: Double 2x80/126 240 | 3 -- 13k\V 3 LILO of Chowmulig&tamganj 1RB¥® | 13kV
Chatkhil, Noakhali | Bus MVA maximum| Paddy Field double circuit line at Chatkhid km| LB=4 (Ramgan;:
(Existing Conductor: ACSR Grosbeak)| Chowmuhani: 2)
GPS Location: TB=2
23° 3'24.69"N BCB%
91° 4'51.40"E
33XV
TB=2
6 | 132/3RV AIS:| Double 2x50/7% 150 | 5(acquired) 2x13RVAIS bay 13kV 3 SatkhirdPaikgacha 18Zdouble circuit lin 13XV
Paikgach&hulna Bus MVA maximum| under extension at Satkhira 30.00 km (Proposed Conductor: A| LB=2 (S&hira: 2)
PGCB Substation Grosbeak) TB=2
GPS Location: ownership BCB%
22°34'4B7'N
89°17H2.21E 33XV
TB=2
7 | 132/3RV AIS:| Double 2x50/75 150 | 4 2X13XVAIS bay 13%kV: 3 BhandaritMathbaria 28V doubd circuil 13XV
Mathbaria, Pirojpur | Bus MVA maximum| Paddy Fielg extension at Bhandar transmission 1ine32.00 km (Propose| LB=2 (Bhandaria: 2)

GPS Location:

Substation

Conductor: ACSR Grosbeak)

TB=2
BCB2
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SN

Name of proposed
substation

Salient Featuse

Bus Type

Transformer
Capacity (MVA

Required
Land (Acre

Bay Extension at
another end SS

Future
Required
Bay

Interconnection Details

Required Bays

22°13'55.01"N
89°58'19.45"

3%V
TB=2
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Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

109. The ADB TAstudy team visited all of théen new substation sites jointly witPGCBand the
feasibility study consulting tear#\ lrief description of the proposed sites is given beltnwaddition, the
bay extension sitewere visited as part of the environmental audit and a brief descriptionhokesites
is included iMppendix XI{Audit Report of Existing Facilitie®yppendixlll depicts proposed substation
layouts.

A. 400/230/132 kV New AIS Substatonat Pekua/ Chakari a, Coxb6bs Baz

110. The proposed AIS stgtation is located at Paschim Bara Bheola Union underatibdidpazila of
Cox's Bazar District. It is located at 40 km aveayidl distance) from Cox's Bazar towhhe proposed
substation is located in Salt Pan arélae site is regularly floodefibr salt production in the dry season
During the wet season it is extensively inundated and then used for local fish/local shrimp mwritivat
The site is 2m from an existing paved road which can be used for attae2s3 m below the road level
so will need to be raised by sand fill to facilitate developmettih appropriate drainage facilities

=
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B. 230/132/33 kV New AIS Substation at Madhabpur, Habigan;j

111. The proposed AIS swdtation is located at Andiurauk Union under Madhabpur Upazila of
Habiganj District. It is located &0 km away (erial distance) from Habiganj townlhe proposed
substation is located in Paddy Field ariégaupportsa low land(where water collectsgear around. The

site is7m from an existing paved road which can be usedsitaraccesslt is about4m below the road
level so will need tde raised by sand fill to facilitate developmenith appropriate drainage facilities

CHA®Y t K2G23INJ LKA 2F t NELR2ASR al RKF 6 LIdzNJ
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C. 230/132/33 kV New AIS Substation at  Monohardi , Narsingdi

112. The proposed AIS stgdbation is located aMonohardi Paurashava undeavionohardiUpazila of
Narsingdi District. It is located at 25 km awagri@ distance) from district townThe proposed
substation is located in Paddy Field ar@ae site isTm from an existing paved road which can be used
for accesslt is 3-4m below the road level so will need to be raised by sand fill to facilitate development
with appropriate drainage facilities
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113. The proposed AIS stgtation is located at Patgati Union under Tungipara Upazila of Gopalgan;j
District. It is located at 15 km awaye(al distance) from district townThe proposed substation is
located in Paddy Field are# supportsa low land(where water collectsyear aound). The site is
adjacentan existing paved road which can be used for site accesS-#insbelow the road level so will
need to be raisedy sand fill to facilitate developmemith appropriate drainage facilitiesThe site
supports 114 trees.
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114. The proposed AIS stgtation is located at Dupchanchia Union under Dupchanchia Upazila of

Bagura District. It is located at 22 km away (arial distance) from district. tbtwn site is adjacent an
existing paved road which can be udedsite access. Isabout2m below the road level so will need to
be raised by sand fill to facilitate developmenmith appropriate drainage facilities
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115. The proposed AIS stgbation is located at Gajra Union under Mdtlblttar Upazila of Chandpur
District. It is located at 20 km awaye(al distance) from district townThe proposed substation is
located in Paddy Field areBhe site is 6m from an existing paved road which can be used for site access.
It is approximatey 2m below the road level so will need to be raised by sand fill to facilitate
developmentwith appropriate drainage facilities.
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116. The proposed AIS stdtation is located at Nandalalpur Union under Kumarkhali Upazila of
Kushta District. It is located at 10 km awaelfal distance) from district townl'he proposed substation

is located in Paddy Field arekhe site is adjacent to an existing paved road which can be used for site
accesslt is approximately 4m below road levelso will need to be raised by sand fill to facilitate

developmentwith appropriate drainage facilities
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117. The proposedAlS sukstation is located at Chatkhil Paurashava under Chatkhil Upazila of
Noakhali District. It is located at 10nkaway (arial distance) from district townThe proposed
substation is located in Paddy Field ari#asupports dow land(where water collects year aroundjhe

site is 35m from an existing paved road which can be used for site access; requiring strefcint of
access road to be built. i 3-4m below the road level so will need to be raised by sand fill to facilitate
developmentwith appropriate drainage facilities
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118. The proposed AIS subtation is located at Laskar Union undeaikgacha Upazila of Khulna
District. It is located at 35 km awaye(&al distance) from district townThe proposed substation is
located infisheryarea waterlogged The land is owned by PGEiBce 2021while the surrounding areas
are used by local mple for smakliscale local fish and local varieties of shrimp cultivation using pumped
water. Thesite isadjacentan existing paved road which can be used for site accasabout3 m below

the road level so will need to be raised by sand fill toliftaté developmentwith appropriate drainage
facilities
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119. The proposed AIS sdbation is located at Gulishakhali Union under Mathbaria Upazila of

Pirojpur District. It is located at 35 km away (arial distance) from district tdt proposed substation

is located in Paddy Field arekhe site is adjacent to an existing paved road which can be used for site
access. lisabout2m below the road level so will need to be raised by sand fill to facilitate development
with appropriate dainage facilities
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4.5.2 Salient Features of
120.

CAImueNS [ 20l a2y f

Total5 substations have been proposed in this projimtbay extensionThe overall scenario of

Bay Extension

al L) 27

t N2 L2 &SR

the proposed substations with their bay extension has been shawhe followingTable4.3:

Table 4.3: Proposed Substations Name with Bay Extension Works

{dzoaidl a:

Bay Extension Work
Name of th&xisting Bay Extension and
SN Substation Additional Land Fu_ture Required Bays
. Required Bay
Requirement
1 Bajitpur Substatiq 2x13RVAIS bay extensior] 23kV: 3 230kV.
Kishoreganj Additional land: not requl 13XV 3 LB=4 (Srip2; Ashuganj PB).
as per Substation Deg TB=2,
Department, Power Grid BCB%
13kV.
LB=2
TB=4
BCB1
3&kV
TB=2
2 Gopalgan;j (Olf 2x13RVAIS bay extensior] 13XV 3 13XV
Substatigiisopalganj | Additional land: not requ LB=2 (Gopalganj: 2)
as per Substation Deg TB=2
Department, Power Grid BCB%
3%V
TB=2
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Bay Extension Work
SN Name of th&xisting Bay Extension and Future
Substation Additional Land . Required Bays
. Required Bay
Requirement
3 Kachua 230/182| 2x13RV AIS bay extensi( 13XV 3 13XV
SubstatigiChandpur | Additional land: not requ LB=2 (Kachua: 2)
as per Substation Des TB=2
Department, Power Grid BCB%
33XV
B2
4 Satkhira Substati¢ 2x13RVAIS bay extensior] 13XV 3 13XV
Satkhira Additional landot require LB=2 (Satkhira: 2)
as per Substation Deg TB=2
Department, Power Grid BCB=1
33XV
TB=2
5 Bhandaria Substatign 13XV AIS bay extensioh| 13XV 3 13X\
Pirojpur nos LB=2 (Bhandaria: 2)
Additional land: not requ TB=2
as per Substation Des BCB=1
Department, Power Grid
3KV
TB=2

121. The five substationsthat have beenproposed in this projecfor bay extensions have been
treated as Existing Facilities of the project on which some partial construction will take place.
Accordingly, an existing facilities audit conforming to SPS 2009 has beduacted and all details are

placed in Appendix XII and its corrective action plan has been added to the EMP in Section 12.
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4.6 Physical Features of the Transmission Lines

122. The proposed232.55 km of 400kV, 230kV, and 132kV double<circuit transmission lines will

help to establish transmission infrastructure and evacuate bulk electricity. This will help meet the rapidly
growing demands of resideiati, commercialand industrial consumers in Dhaka, Chattogram, Sylhet,
Barishal, Rajshahi, and Khaldivisions and adjacent areas.

123. The construction 0633 towers, of whichl99 are angle towers and 434 are suspension towers
About 385.66 acres of cultivaddand will be cleared for transmission lines during construgtadthough
the land is not equired. According to the RRhe total extent of land required for the tower footings at
ground level for 199 angle towers is approximatély.44 acre (17mx17m fo 13XV, 19mx19m for
230kV and 20mx20m for 400/ and 10% has been added with total square meter) and ard@ih87
acre land require for 633 suspension towers (15mx15m acre fok\M327/mx17m for 23KV and
18mx18m for 40RV and 10% has been added with tosjuare meter). Around 44.01 acres of land will
be required for construction of all transmission towers.

4.7 Detailed Design and Construction Works

124. Construction activities to be undertaken include the indicative steps listed in the following
sections with tle contractor responsible for developing the construction method statement.

4.7.1 Construction Equipment and Materials

125. A bulldozer, a motorized wateruck, a piling machine, a sandarrying vehicle, a concrete
mixing truck, a crane, a forklift, a cable drumirailer, a boom truck, a drum puller, a sagging dozer, a
static wire reel, a trailer, and a dump truck are among the tools needed to build the proposed
transmission lines. Augers, backhoe front loaders, concrete trucks, water trucks, dump trucks,
excavatas, trailers, crew trucks/car haulers, skid steer loaders, batching p(B@&€B usually does not

use any batching plants in any substations as ongoing practice, but in future contractors may use
batching plants if requirex drill rig trucks with trailerscompressors, construction fork loaders, vibrating
rollers, light pickups, cranes, bucket trucks, boom trucks, trailers, fork lifts, and overhead line rigs are
among theconstruction equipment requirements for substationghe contractor will bring theiown
construction equipment and machineries including transport vehicles for workers and equipment, heavy
materials handling facilities like mobile cranes, pile drivers, forklift, pile driving machine, temporary
diesel generator etcAll equipment will be ésted forpollution under control before bringing on to sites

for construction.

126. Cement, coarse and fine aggregates, sand, reinforcement steel, 4gawgh lumber, checker
plate, anchor bolts, and electric cables are among the building materials usedldosbbistations and
transmission linesAll construction materials must be sourced from existing licensed sources and no new
borrow pits, quarry or river dredging will be allowed under the project.

4.7.2 Temporary Facility Locations

127. Al construction activitiesincluding the identification and provision of temporary storage areas
and other construction facilities, such as construction camps, sanitary and welfare facilities, will be the
responsibility of the contractor who will be contractually bound to meet tbguirements of the EMP in
siting such related facilitie§.o avoid @, concrete sludge etdrippingfrom construction equipmentit

needs to be parked on hasthndingarea andthe washing of such equipment and drainiogwashing
wastes needs to be segrated fromsurface water drainage and sanitamastewater streamsln cases
where sufficient land is not available within the substation sites for related facilities the contractor will
need to find and privately negotiate for the land requiredonstrucion camps to contain all basic
requirements (beds and beddings, lockers, mosquito nets, artificial lights, natural lights, windows and
ventilation, fans, emergency exits, firefighting equipment, kitchen and dining halls, mobile charging
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points, toilets andvashing facilities connected to the sewerage system or septic tanks with soak ways,
LGl ofS RNAY(lLAYy3a 461 GSNE NBONBIFGAZ2YyLFE &aLJ) OSo LISH
requirements.

128. Construction equipment and materials may be kept on landskwhiill be requisitiord through
Deputy Commissioner (DC) or lease land with negotiated settlement which may cause temporary
impacts to the land owners and share croppef&ntral stores will be used for cable reels etith
required materials transportedo site as neededConstruction camps willikely make use of existing
buildings within thenearby residential areas

4.7.3 Site survey

129. Environmentalbaselinesurveys determind the characterization ofthe projectareato inform
this EIA/IEBprior the approvalof the project and establiséd the initial environmental statusSurveys
will need to be repeated by the contractor particularly if there are changes to the sites and routes
where information could not be collected to inform the draft EIA/IEEconn&sance involving thenap
study, walkover survey and preliminary sunamg conducted. It forms the most important aspect of a
transmission line survey as the cost of the transmissioniginefluenced to a great extent by the route
chosen

130. Topographicalsurvey. The geographical area maps will be used by the contractor which also
cover the topography of the land at an additional distance of 10 km on both sides of the proposed line.
The scale of these maps shall be 1:50,000, i.e., 1 cm. = 500 metresmd@Esare also required for the
purpose of obtaining various clearances for the line route. These maps give details of the location of
villages, towns, cities, ponds, lakes, rivers, nalas, raagsved roadsorchards, plantations, religious
places, hillarea, sand dunes, etc. After a study of these maps, a tentative line route is selected based on
the criteria developed by PGCB. This is also done for substation locations.
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4.7.4 Temporary Facilities  Establishment

139. Temporary facilities play a crucial rolén supporting the construction, maintenance, and
operation of substations and associated lines. Here are some common temporary facilities and
associated facilities used for substatiand transmission linevork:
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140. Thesetemporary facilities are essential for supporting the efficient and safe execution of
construction, ensuring that all necessary resms, infrastructure, and support services are available to
complete the work successfully

4.7.5 Construction Manpower

141. PGCB usually employs engineering, procurement, and construction firms to build the
transmission line and substatienThe contractor will assigcompetent labor in accordance with their
needs to finish the project. Excavators, pile drivers, laborers for the foundation and superstructure,
carpenters, electricians, heavy equipment operators, ironworkers, masons, plasterers, plumbers,
pipefitters, $ieet metal workers, steel fixers, and welders will all be called upon as needed throughout
the various stages of construction. The technical workforce will consist of supervisors, technicians from
several trades, electrical and civil engineers, and tecamsc To prevent a labor influx, unskilled labor

will be employed from the nearby communityhe exact size of the workforce including the number of
unskilled, semiskilled, and skilled shall be determined by the contractor based on the project scheduling.

4.7.6 Detailed Design and Construction Works for Substations and Bay
Extensions

9 Contractor and construction worker recruitment (it is anticipated about6@0skilled and
unskilled construction workers will be needed to build each substation or bay extension)
Qrvey work

Detailed design, including provision of seismic design, climate riskadagtation, pollution
control (e.g., 110% bunding of transformers, impermeable bunded oil and waste storage areas),
safety (e.g., fire management) requirements

Establishmenof construction camps for the workers

Establishment of temporary access routes (no m@smanentaccess roads, provision of signage
etc.)

Establishment of material storage areas and work sites

Site clearance

Demolition works, where necessary (collectamd removal of demolition waste)

Land fillto achieve the required site level (sand fill)

Earthworksto create development platform

Sourcing and transport of materials and equipment to site

Civil works (e.g., piling of building foundations, cable tresatte.)

Structural works (e.g., gantries, control buildings etc.)

Electricakequipmentinstallation

First aid and firefighting arrangements

Testing and commissioning of electrical equipment

= =4

=a =

=4 =4 =8 =4 -8 -8 -8 -8 -8 o8 s

s
~
\l

Detailed Design and Construction Works for Transmission Lines

Contractor and construction worker recruitment (it is anticipated about205skilled and
unskilled workers will be needed to install &rh stretch of transmissioline)

Routing plans for construction af00 kV, 230 kV, and 132 kV transmissionlines incliding
maintaining safety clearances

=

=
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=

Detailed desigrtower foundations, including seismic and wind loading requirements, climate
risk and adaptation measures

Establishment of construction camps for the workers

Establishment of temporary access routes (Bwraccess roads, provision of signage etc.)
Establishment of material storage areas and work sites

Clearing of RoW

Sourcing and transport of materials and equipment to the sites

Towerfoundation and installation

Conductor stringing and earthing

Connectim at the start and end points

Testing and commissioning of transmission lines

E N N T

4.8 Work Schedule

142. The project construction activities have been divided into two phases, namely preconstruction
activities and construction activities. In pecenstruction phase comon activities viz, document
preparation, tendering, evaluation and approval, contraegotiation and signing have been considered
which are carried out by PGCBie EMP must be included in the bid documents; for the Pekua contract
package as this has e&ady been bid out incorporating an initial draft EMP, the revised draft EMP as
disclosed on the ADB website must be incorporated before contract award. The fotBerontract
packages have yet to be bid out. Contracting is followed bycprstruction adwities of the design and

build contractor, including completion of detailed design, updating of the EIA/IEE report, and CSEMP
preparation.Construction activities may comprise®{siX) packagesThe detailed work program will be
prepared by the contradr. Estimated implementationschedulefor the project is attached iffable4.4.
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¢l ot LYLX SYSyiGloez2zy { OKSRdz S

Pre-construction Activities

1 Document Preparation

2 Tendering, Evaluation and Approval

3 Contract Negotiation and Signing

Construction/Implementation Activities

Package Pekua 400 0 A pstatio 0 A (400 0 anad 0[0) A 0 a 0 e Oo atarbari Power Pla Ba all Power Pla double
10[0) e at Pekua pstatio g double owe Quad A R ond 0 O of A ara 0 0 B a a 0 e a Pe a

ond or) .0 Oo g Matarba akaria e at Pekua pbstatio gle A R osbea ond 0

1 Site Preparation (land development,
crop compensation)

2 Detailed Drawing, Design and
Approval

2.1 Civil Work

2.2 Equipment Design

3 Equipment & Materials Manufacturing

4_| Stringing and Installation 00

4.1 Stringing

4.2 Equipment Installation

4.3 Pile Foundation and Trench

4.4 Tower Erection & Insulator Fitting

4.5 Underground Cable

5 | Testing and Commissioning

5.1 Testing and pre-
commissioning

5.2 Commissioning
Package-2: Madhabpur 230/132/33 KV AIS Substation with 3x225/300 MVA (230/132kV) and 2x80/120 MVA (132/33 KV) transformers, Monohardi 230/132/33 KV AIS Substation with 2x225/300
MVA (230/132kV) and 2x80/120 MVA (132/33 KV) transformers, 132 kV AIS Bay Extension at Bajitpur Substation:2nos, LILO of Cumilla(N) i Shahjibazar PP 230kV double circuit line at
Madhabpur Substation(Twin ACSR Mallard Conductor):1.2km, LILO of Sripur-Ashuganj 230kV double circuit line at Monohardi Substation(Twin ACSR Mallard Conductor):5.5km, Monohardi-
Bajitpur 132kV double circuit line (Single ACSR Grosbeak Conductor):21km

Site Preparation (land development, crop
compensation)

2 Detailed Drawing, Design and Approval

2.1 Civil Work

2.2 Equipment Design

3 Equipment & Materials Manufacturing

4 [ Stringing and Instaltion 5 S e

4.1 Stringing

4.2 Equipment Installation

4.3 Pile Foundation and Trench

4.4 Tower Erection & Insulator Fitting
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4.5 Underground Cable

5 | Testing and Commissioning
5.1 Testing and pre-
commissioning

5.2 Commissioning
Package-3: Paikgacha 132/33 KV AIS Substation with 2x50/75 MVA (132/33 kV) transformers, Mathbaria 132/33 kV AIS Substation with 2x50/75 MVA (132/33 kV) t
Extension at Satkhira Substation:2nos, 132 kV AlS Bay Extension at Bhandaria Substation:2nos
Site Preparation (land development,
crop compensation)
Detailed Drawing, Design and
Approval

2.1 Civil Work

2.2 Equipment Design

3 Equipment & Materials Manufacturing
4_| Stringing and Installation [ [ —
4.1 Stringing

4.2 Equipment Installation

4.3 Pile Foundation and Trench

4.4 Tower Erection & Insulator Fitting
4.5 Underground Cable

5 | Testing and Commissioning

5.1 Testing and pre-
commissioning
5.2 Commissioning
Package-4: Dhupchanchia 132/33 kV AIS Substation with 2x50/75 MVA (132/33 kV) transformers, Kumarkhali 132/33 kV AIS Substation with 2x50/75 MVA (132/33 kV) transformers, Matlab North
132/33 kV AIS Substation with 2x50/75 MVA (132/33 kV) transformers, Chatkhil 132/33 kV AIS Substation with 2x80/120 MVA (132/33 kV) transformers, 132 kV AlS Bay Extension at Kachua
Substation:2nos

Site Preparation (land development, crop
compensation)

Detailed Drawing, Design and Approval
2.1 Civil Work

2.2 Equipment Design

3 Equipment & Materials Manufacturing

4_| Stinging and Installation (N —
4.1 Stringing

4.2 Equipment Installation

4.3 Pile Foundation and Trench

4.4 Tower Erection & Insulator Fitting
4.5 Underground Cable

5 Testing and Commissioning

5.1 Testing and pre-
commissioning

5.2 Commissioning
Package-5: Satkhira-Paikgacha 132kV double circuit line(Single ACSR Grosbeak Conductor):30km, BhandariaMathbaria 132kV double circuit line (Single ACSR Grosbeak Conductor):32km,
Kachua- Matlab North 132kV double circuit line(Single ACSR Grosbeak Conductor):33km,LILO of Chowmuhani-Ramganj 132kV double circuit line at Chatkhil Substation(Single ACSR

ransformers, 132 kV AIS Bay

Grosbeak Conductor):2km, LILO of Shahjibazar i Brahmanbaria 132kV double circuit line at Madhabpur Substation(Single ACCC Grosbeak Conductor) :1.2km, LILO of Bogura(S)-Naogaon

pg. 78

LbecOwb! [ ® ¢KA& AYT2NXIo2y VR { OOB® alAd { ¥ & 20 3 54 K laNB/R 325d



Power Transmission Strengthening & Integration of Renewable Energy (PTSIRE)

|Q-2 Q3 Q4 |05 [0-6 [Q7 | Q8 [Q9 [Q10] Q11 [Q-12 | Q-13 | Q-14 | Q-15 | Q-16 | Q-17 | Q-18 | Q-19 | Q-20 |

132kV line at Dupchanchia Substation(Single ACCC Grosbeak Conductor) :2.5km, LILO of Bheramara i Rajbari 132kV line at Kumarkhali Substation(Single ACCC Grosbeak Conductor) :0.6km,
Reconductoring of Shahjibazar-Brahmanbaria-Ashuganj double circuit 132kV line(Single ACCC Grosbeak Conductor) :75km
1 Site Preparation (land development, crop
compensation)
2 Detailed Drawing, Design and Approval
2.1 Civil Work
2.2 Equipment Design
3 Equipment & Materials Manufacturing
4_| Stiinging and Installation ' - | |
4.1 Stringing
4.2 Equipment Installation
4.3 Pile Foundation and Trench
4.4 Tower Erection & Insulator Fitting
4.5 Underground Cable
5 | Testing and Commissioning
5.1 Testing and pre-
commissioning
5.2 Commissioning
Package-6: Tungipara 132/33 kV AIS Substation with 2x80/120 M
circuit line (Single ACSR Grosbeak Conductor):19km
Site Preparation (land development, crop
compensation)
Detailed Drawing, Design and Approval
2.1 Civil Work
2.2 Equipment Design
3 Equipment & Materials Manufacturing
4 | Stringing and Installation
4.1 Stringing
4.2 Equipment Installation
4.3 Pile Foundation and Trench
4.4 Tower Erection & Insulator Fitting
4.5 Underground Cable
5 | Testing and Commissioning
5.1 Testing and pre-
commissioning
5.2 Commissioning

VA (132/33 kV) transformers, 132 kV AIS Bay Extension at Gopalganj Substation:2nos, Gopalganj-Tungipara 132kV double

Note: - ActiVitieg=—— Intermittent Activities
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4.9 Materials/Equipment

4.9.1 Construction Equipment

143. A bulldozer, anotorized water truckpiling machine,a sandcarrying veltle, a concretenixing

truck, a crane, a forklift, a cable drum, a trailer, a boom truck, a drum puller, a sagging dozer, a static
wire reel, a trailer, and a dump truck are among the tools needed to build the proposed transmission
lines. Augers, backhoeoht loaders, concrete trucks, water trucks, dump trucks, excavators, trailers,
crew trucks/car haulers, skid steer loadebstching plantsdrill rig trucks with trailers, compressors,
construction fork loaders, vibrating rollers, light pickups, cramesket trucks, boom trucks, trailers,
forklifts, and overhead line rigs are among the construction equipment requirements for substations.

4.9.2 Construction Material Transport

144. Cement, coarse and fine aggregates, sand, reinforcement steel, 4sawh lumber, cacker

plate, anchor bolts, and electric cables are among the building materials used to build substations and
transmission linesEquipment such asgransformers, substation control, protection, and automation
equipment, 400kV, 230kV, and 132V AIS swithgear with control panel, steel structures, conductors,
insulators, connectors of 40KV, 230kV, and 132kV, earthing and lightning protection, communication
equipment, cables etc. will be required in equipment installations at various locations acress th
country. All these items will be transported to various sites and stored at locations designatia by
contractors in agreement with PG@Beach siteTransformers are large, bulky devic€antractors will
submit CESMP and Traffic Management Planchwvhiill provide details on how the transformers will be
transported to each siteand materials will be storedFor this project, mechanical and electrical
components will be imported, however, all local materials will be used for civil construction.e&slg r

less domestic resources will be required in the installation process; instead, local materials like bricks,
sand, cement, rods, etc. will be employdd. finalizing the EIA/IEE the contractor will confirm the
anticipated traffic movements for impast; especially the number of traffic movements for the sand fill.

4.9.3 Hazardous Materials and Construction Waste

145. Hazardous materials and inert, solid and hazardous waste produced during construction works
needs environmentally safe and sound storage, handtimsportation and disposal in accordance with
national regulations and the EMP. Nbazardous waste (inert and solid) includes all domestic and
kitchen waste, packaging wastes including plastics, paper, cardboard, wood, etc. construction waste
such as ancrete, brick, rubble, iron scrap etc. Hazardous waste includes used transformer oil, empty
metal or plastic fuel/oil/chemical containers, transformer oil or solveoaked rags, used batteries,
defunct solar PV panels, broken or used electrical equipnfemiaste) etc. All wastes will be stored
onsite prior to offsite transport, ideally close to the site entrance for ease of loading-ditefétorage is

used due to size restrictions of the site not allowing for temporary waste storage the locatioa to b
selected based on the EMP and with approvaPGCB anthe appropriate authority. The oesite or

offsite storage area should have an impermeable bunded surface with enclosed containers etc. For the
reuse, recycling or disposal of solid and hazardougey#isensed contractors wile usedPGCRa w ¢ {
departmenthas itscapacity to centrifuge the transmission oil wherisitrequiredas well as to addil to
transformersduring operation.Disposalbf malfunctioned or out of serviced transformersll be done
through auction.

4.10 Construction Activities

4.10.1 Construction of Substations and Bay Extensions

A. Land Filland Earth work for Foundation s

146. Landfill will be required ahll the new substatiorsites to achieve the desired site level where
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land is below the levadf the adjacent access roado infill the usual practice in Bangldesh is for wooden
shutters to be installed around the site boundary into which sand is placed, the sand will be left to settle
with any water in the sand matrix draining to the grouma Table 4.5 below are approximate sand fill
requirements for the substation siteBetails and the sand fill transport and method to be used (pipeline
or road transport)will be updated in thdinal EIA/IEBy the contractor(s) after theontractawardand
detailed design

147. Sand fill levels arganging from 1.58m to 4.35 m land filling depth required for all the
substations.Once the desired site level is achieyedrthwork excavation for the foundation up to the
necessary depth is necessary for the substaticonstruction. Whilst foundation construction is
undertaken the excavated earth should be stored in a suitable empty location. Local soil and sand will
be used to backfill the dug are@he design of substation yard and transformers to ensure considerati

of the highest flood levehllowing for climate changas well aghe standard height from main access
road.

148. Sourcing ofsand which in Bangladesh is modtisedgedfrom rivers and soil/gravel for filling
inside substations is important for this projecthe contractor must ensure sourcing/selection of
government licensedandgravel suppliers from legally permitted sites i.e. ensure no illegally extracted
sand and gravel is used for the project which may negatively impact any aquatic life and hydfalegy o
adjoining river systems at the sites. The consultant team will identify the nearest government approved

sand sourcing site as a part of their feasibility study.
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B. Foundation Treatment

149. The design of the structure foundations will be aided by geotechnicalarelse which will
determine whether or not foundation remediation is necessary. The type of treatment, in situ concrete
piling, or precast RCC piling, will be recommendeyl the contractorbased on the findings of the
geotechnical studyGiven soil conditins in Bangladeshilps wouldlikelyd6 S dza SR Ay | € f
buildings/equipment erectionDifferent soil types have led to different depths for pili@gnging from9¢
20 meters. The PGCB&andard designrecommendations will help the accountableortractor
determine the type of piling.

y S

150. Followingissues must be focusexh while carrying outpiling activities
A Noise limitsmethod andtiming near houseto enable compliance with-hour LAeq levels
A Usenoiseattenuatingscreens at the substation badary if housesand schoolsare very close
(e.g.Paikgacha)
A To avoid wastepiling mudflowing to adjacent land anavaterbodies.
A Drilling rig and the piling method must utilize modern equipment to manage health and safety
risks
C. Back Filling with Local Sand
151. Back filling of the excavated area of the foundation and floor of the building will be cauied

with local sandAs abovethe contractor must ensure that governmelitensed suppliers of sand and
gravel are sourced from legally permitted sites.

D. RCC Work

152. The RCC (Reinforced Cement Concrete) works would be required for column, beam, floor, circuit
breaker structure and steel structure, etc.

E. Brick Work up to Plinth Level and Superstructure

153. Brickwork will be done for the construction of substation bunggiwith first class bricks and
coarse sand and cement up to roof level.
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F. Plastering and Finishing

154. Insidelux requirements for each site will béone andlightsbulbs and switchboards are to be
provided. Plastering of walls inside and outside as well asrdloé of the building will be done in
accordance with curing for at least three weeks. Following that, distemper or plastic painting will be
done on the walls and roof of the building.

D ®wWood Works/ Aluminum, Windows and Glass Fittings

155.  Wood/aluminum works a to be done on door shutters and windows of the building along with
glass fittings.

H. Sanitary Works

156. Sanitary works such as lying of sewerage line (either PVC or RCC), installation, fittings and fixing
of toilet accessories will be done in tlsibstationbuildings. The toilets will need to be connected to
dedicated septic tanks with soakaways at substation sites as there is no sewerage system nearby any of
the substations.

157. The size and design of the septic system will determine how many toilets it can rmocate.
Three (3) toilets in an area with good soil percolation will need a igafion septic tank and a
soakaway 6 toilets including 3 for male and 3 flamalewould beconsideredfor each 230/132/3kV
substation. Therefore, minimum-2 septic tank g required to be built for each substation. 4 toilets
including 2 for male and 2 for female would bensideredfor each 132/33kV substation. Therefore,
minimum 2 septic tank is required to be built for each substatior. the Pekua400/230/132 kV
substdion, 8 toilets including 4 for male and 4 for female would be considered and minirairseptic
tank need to be built there. A totalf 21 or 23septictanks needto be constructedn the project sites

to accommodate all toilets

¢honte® {FyAdla2y CIOAfAaSa

SN List of Substation Toilet (Male)| Toilet (Female) No. of Septic tank

01 | 230/132/3BVAIS: Madhabpur, Habigan;j 3 3 2-3
Subtotal: 6

02 | 132/3BVAIS: Paikgacha, Khulna 2 | 2 2
Subtotal:4

03 | 132B%VAIS: Tungipara, Gopalganj 2 ‘ 2 2
Subtotal:4

04 | 132/3BVAIS: Chatkhil, Noakhali 2 | 2 2
Subtotal:4

05 | 132/3BVAIS: Matlab (N), Chandpur 2 | 2 2
Subtotal:4

06 | 132/3BVAIS: Kumarkhali, Kushtia 2 ‘ 2 2
Subtotal:4

07 | 132/3RVAIS: Matlaria, Pirojpur 2 ‘ 2 2
Subtotal:4

08 | 132/3BVAIS: Dupchanchia, Bogura 2 ‘ 2 2
Subtotal:4

09 | 230/132/3&/AIS: Monohardi, Narshingdi 3 | 3 2
Subtotal: 6

10 [400/230/18¥A1 S: Pekua/ CH 4 | 4 34
Subtotal:8

TOTAL 48 21 or23
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I.  Water Supply System

158. The water supply system where available will be activated for the workers and staff of the
substation.Otherwise, submersible pumm®uld be set up where there is no supply systémpermitted

to drawing rights by local authoritiend with local community agreemenThesubstationscannot take
water from local surface water posds that is used by the local community afwt paddy fields. If
surface water is tapped, it can oridg used byusing a river source which may be nearby amkimitted

to drawing rights by local authoritieend with local community agreemernit is noted that, like other
nearcoastal regions of Bangladesh, Paikgacha faces challenges with groundwater containing high levels
of iron and salinity. Residents depend bottled water for drinking and surface water for bathing and
washing.The salinity issue regarding drinking watgrality will be taken care of by installingore
extensivedrinking watertreatment facilitiesat substationdike PaikgachaAll drinkingwater supplies will
need to meet the GOB drinking water standards

J. Boundary Fencing with Concrete Pillar and Barbed Wire

159. The substation areas will be protected from any unauthorized entrance of public by fencing the
boundary with a six feet height wallitw barbed wire fitted with concrete pillars three (3) meters apart.

K. Electrical Works

160. Circuit breakers, transformers, lightning arresters, panel boards, insulators for batteries and
battery chargers, current transformers, potential transformers, etc. allilbe installed at theonnecting
substatiorsin accordance with design specifications and standrdsrds the completion ofubstation
construction work

4.10.2 Construction Work for Transmission Lines
A. Piling Works

161. The pile foundation will be located in tHattice tower's basement. Each leg of the tower will
have piles and a pile cap at the top. A drilling rig will be used to bore a hole in the ground for the piling
process. To stabilize the borehole, steel tube or bentonite slurry will be utilized. Afténgun a
reinforcement cage, concrete casting will be done. In general, four piles are cast for a pile foundation,
though at least three are used. The outcome of the geotechnical study will determine the quantity and
depth of pilesFollowingissues musbe focusedn while undertakingpiling activities

1. Noise limitsmethod andtiming near houseto enable compliance with-hour LAeq levels

2. Usenoise attenuating screenaround transmission tower sitei§ houses are very cloge the
drilling rig and pihg activities.

To avoid vastepiling mudflows toadjacent land anevaterbodies

4. Drilling rig and the piling method must utilize modern equipment to manage health and safety
risks

®Excavation

162. After the completion of piling work, the topsoil will be exesed up to specified depth. The
excavation work could be done usihgnd toolsor usinganexcavator. To prevent soil erosion during the
exavation work, environmentally soundtorage of excavated top soil is needgsing cotton meshes and
side protectiorwalls of tin etc

C. Pile Cap Casting

163. At the finishing of excavation, top and bottom reinforcements will be placed. Then concreting of
pile cap will be performed. The pile cap transflerad to the sub soil through the piles. Floods/rains can
affect towers bundations inlow-lying paddy fields/riverine areas/salt pans and therefore tower
foundations need to be designed for flood/salt water resilience though increased height of foundations
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D. Erection of Tower

164. The towers will be constructed to take the load bettower itself, conductors, accessories as
well as wind load and earthquake load. The towers in paddy fields will adequate clearance to
maintain sag (lowest point on lin@er the standardsThe steel sections of the tower will be joined by
bolt to erect the tower. Crane may be used to lift the steel sections at different elevation.

E. Drawing of Transmission Lines

165. The transmission line will be drawn keeping suitable clearance at all locations. During stringing
work, the lowest sag point will be maint&id as per approved drawing and design. Stringing under OHL
activitiesincludesbut not limited to pilot line, conductor, pulling, sagging, splicing, removing rollers, final
insulators, etc. Transmission lines may cross irrigation canals that have a plamdation of trees on

020K aARSa o027F tSaa GKIYy I FS¢ YSGSNARAQ S6ARGKO |
Electricity Rules 2020 keeping prescribed vertical distance over the canals without any cutting or
trimming of trees.However, the gard structures for OHlprotection may be required in certain
locations.

166. Preexisting roads will be involved. Traffic management plan will be developed and implemented
to manage interference with prexisting roads and facilitate safe access and passagegdangoing

works; traffic signs to be put up wherever a transmission line crosses the road network. Scaffolding will
be used during stringing of transmission lines over running roads. If necessary, diversions to be put in
place to ensure safety of driver

167. For reconductoring the existing conductors will be removed before restrining. Scaffolding will be
used to ensure safety during removal.

4.10.3 Testing and Commissioning of Equipment

168. After installation of all the equipment, each and every piece of equipmeihboe tested as per
specification and standard. The substati@msl transmission lines will be commissioned accordingly if all
the tests are successful.

4.10.4 Reinstating the Site

169. Following construction of the substations and the laying and stringing ofrémsmissionlines,
site reinstatement will be undertaken including embankments and other areas around the boundary
fence lines.

4.11 Operation and Maintenance of Substations and T ransmission
Lines

170. The contractor will hand over the assets R&CBonce the commigening is done. However,
they will be required to rectify, repair, or replace any defect/s in the design, engineering, materials, or
workmanship found and notified during the defect liability peri®sCBas its own staff who will be
posted to the substabns to look after the O&M of the assets, undertake inspections, and any
maintenance works.

171. The substation locations will be maintainéd guarantee the substation's dependability and
security. There are three types of maintenance work: yearly, weeklyd daily. Usually, a yearly
assessment and inspection is done, and any necessary maintenance is completed. A substation can last
between 40 and 50 yearsefore needing a major overhauPeriodically, it can be necessary to do
refurbishment and replacement avk. This could entail reconstructing certain substation parts, which
could take several months, or replacing some aged equipment over the course of a few days or weeks. It
is alsonecessaryfor substation stafto routinely monitor substation equipmenbn a weekly and daily

basis including transformers and related bay equipment, bus bar couplers, capacitor banks, batteries
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and battery chargers, relays, and subterranean cables, following substation installation. Measurement of
leakage in line current andentral current of transmission lines, air cooler servicing and maintenance,
refilling and maintenance of firefighting equipment, gardening, plantations, water supply and sanitation
are also considered necessary for sound operation of substatioraddition, SF6 pressure will be
monitored periodically by the &V personnelat the substation In case of low pressure, there will be
arrangement of refilling SF6 fronefilling bottle. Moreover, the SF6 will also be identified by SF6 leak
detector.

172. The transmissin line alignments are designed to pass at a safe distance away from habitation
such that vertical and horizontal clearances in the Bangladesh Electricity Act 2018 will be maintained.
There shouldbe no householdor other regularly occupiedstructure comirg under the RoW of
transmission linesAnti-climbing devices are to be installed on each transmission tower to prevent injury
to anyone climbing the structur&ransmissio line operation and maintenance (O&M) operations rely
heavily on the overhead cabléstegrated monitoring systems, which enable the detection of short
circuit or open circuit issues. The most common cause of a short circuit is a damaged cable splice or
insulation that exposes the conductors. When an end connector, splice, or conduetiksbran open
circuit ensues. Modern technology enables the malfunctioning line or lines to be automatically
disconnected from the system in a matter of milliseconds. Following the disconnection, the fault's
position is found by sending and receiving slgnand after the fault's cause and location have been
established, personnel must be mobilized

173. PGCB O&M will engage imformation, education, and communication efforts to build
awareness in the project area for population living in proximity to transimis infrastructure.
Transmission infrastructure will be required to comply with the international EMF norms for general
public exposure to protect communities. Communities need to be made aware on corona noise from
conductors and precautions during breagiof conductor which may cause death without any safety
awarenesgraining.

4.12 Existing and Associated Facilities

174. Environmental audit of five substations requiring bay extensions as existing facilities has been
undertaken. A Corrective Action Plan (CAP) Ibean developed and will be implemented by PGCB
before access is given to its contractors for the bay extension works.

175. The only associated facility of the project is related to preposed 400/230/132 kV Pekua
substation

176. 400/230/132 kV Peku&ubstation The proposed 400/230/132 kV Pekua substation is located
approximately 5 km awayfrom the Bay of Bengal coastline. Presently the site is being used for salt
cultivation by the local farmers. Usually, people produce salt in the land for four monthsesr aviien

the day has longer and intense sunshine. However, during the monsoon period the area is flooded with
high tidal force and rainwater and people use the land for ceatdl smallscale local fish and shrimp
cultivation, mainly for local consumptiowjth no largescale commercial fishing or export activitid$ie
proposed site is a lovand and approximatel?-3m (average)yand filling is required to raise the lang

to the existing road surface.

177. There are three proposed 400/230/13%/LILO linesssociated with the Pekua substatiorhe
proposed 6km 400 kV LILO will be connected existing Matarbari Power Plant (1200Bdxgkhali
Power Plant (1320 MW) 400 kie. Both theexistingMatarbari and Banshkhali Power Plants are Coal
Fired”® but the LILO iad substation aréeingproposed to evacuate power from 1140 My¥generation

% ElAs of both Matarbari and Banshkhali Coal-fired Power Plants were approved by DOE and are
available 7 Matarbari- https://doe.portal.qgov.bd/sites/default/files/files/doe.portal.gov.bd/npfblock//2023-05-
31-07-52-9ce771dd5aacl6ald2b8e587c775f559.pdf and for Banshkhali-
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from a group of renewable power plant® be developed: N2 dzy R G KS /.Na@afthe | T | NJ
renewable energypower plants willconnect directly with the substatigrinsteadthey willinterconnect

with the existing 40kV and 132 kV and under construction 230 kV transmission system to enhance its
capacity and N contingency criteria of reliability of the 400 kV transmission. [lHewever, mce the

Pekua substation is requirddr facilitating theVRE Hub to evacuate power from Southern Chattogram,

and the VRE Hub is the rationale fbe project anddeveloping the substation it is an associated facility

of the project.

178. Pekuasubstationwill be used fowsolar and wind power eacuation from the Chittagong area and

will facilitate the integration of renewable energy generation from the VRE Hub in Southern Chattogram
area on the preliminary coordinatesattached inTable 4.7. Promising oppdunities for solar power
generation have been identified in Pekua, Chakaria, Teknaf, and other areas of Cox's BazaiQdistrict.
thesesite 10(solar)has the highest potential to support migratoapnd/or localbirds as itis insalt pan 1

2km from the castline with sites 4 (wind) and (solar)also in salt pan (inlandijaving medium potential.
These power plants will be set up by IPP and will be required to obtain ECC frofd3&don currently
available information, ie VRE Hub would be away fraime most sensitive coastal habitatparticularly
Sonadia and Moheshkhali islands as the last remaining mangrove habitat in South East Bangladesh,
which are sensitive and provide a critical habitat for migratory birds on the East @¥siatralasian
Flyway

179. Bangladesh Power Development Board (BPBBading on development of the VRE Hub Rid
power plants are only at the initial stages of preparation (no feasibility spuelgared yet)and likely to
connect after 2029If the government approves th&Epower plants listed the Independent Power
Producer PP may start its activities like transmission line route selection, substation design,
construction, etc. in 202&fter commissioning of Pekua substatidfven if not associated, renewable
energy generatiorin the Southern Chattogram area would have cumulative and induced impact on
habitats and avifauna.
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4.13 Estimated Cost of the Project
180. The estimated cost of the Project is staiedrable 4.8
SR t Ner2SOG /2ad

¢l ontpB 9 & o Y

T

I OA f

Funding Lac BDT Million USD**

Government of Bangladesh 102,240 86.63
PGCB 62,162 52.68
ADB 236,000 200.00

Total 400,402 339.32
Source: DPP, PGOBc¢tobeR024
2% 1$ = 118.00 BDT; As Per DPP
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5 Environmental and Social Baseline

5.1 Introduction

181. This chapter discusses the current cdimi of the study area prior to any intervention. It is
important to identify the environmental and social baseline conditions to comprehend the changes or
impact due to the project interventions. The physical environment, the agricultural, ecologibatjds

and socieeconomic resources of the study area are investigated and their current statuses are captured
in this chapter.

182. The current state of the environment surrounding the proposed Projecs st&known as the
environmental baseline. It has beeramined by evaluating environmental features such as the physical
and biological state of the study location as well as environmental components such as air, water, land,
noise, and soil. By gathering information from secondary as well as primary sahebsaseline state of

the research area's water and land resources, agriculture, fisheries, and natural resources has been
established. The Bangladesh Bureau of Statistics (BBS), Bangladesh Meteorological Department (BMD),
Bangladesh Water Development Bda(BWDB), National Water Resources Database (NWRD), and
Bangladesh Inland Water Transport Authority (BIWTA) were among the secondary sdorcgecify

the sociceconomic resources of the project areas, various elements and factors within the project
ard Qa O2 Yhutdoyithibiité to its social and economic weking such as administrative bounding

of the project area, demography, household size, age structure, literacy rate and bavenbeen
identified.

5.2 Location Setting and Extent

183. The PTSIREomporents and subprojects are located irifferent regiors of the country
stretching overa number of districtsin Bangladesh. Theroject componentsare distributedin 13
districts namely/ 2 E Q & , Habigan} Né¥singdi, Gopalganj Bogura Chandpur,Kushtia, Noakhali,
Khulna, Pirojpur, Kishoregar§atkhira,and Brahmanbaria Theadjacent districtsare characteristically
almost same in terms of ecology, biodiversity, and geology. The small physiographical differences among
the districts are mentioned and explned in the baseline section as appropriate. The geographical
distribution and its similarity according to the componemd subprojectocations is given in the below
Table5.1.

CFoptd DS23INILIKAOIE 5AadGNROdze2Yy 2F t Npes

Sl. No.| Components | Districts | Division
New Substations and Bay Extension
1 400/230/1B¥ AlS: Pekua/Chakaria Cox 6 s B a Z Chattogram
2 230/132/33/AlS: Madhabpur Habigan;j Sylhet
3 230/132/33/AIS: Monohardi Narsingdi Dhaka
4 132/3BVAIS: Tungipara Gopalganj Dhaka
5 132/3RVAIS: Dupchanchia Bogura Rajshahi
6 132/3BVAIS: Matlab (N) Chandpur Chattogram
7 132/3BVAIS: Kumarkhali Kushtia Khulna
8 132/3RVAIS: Chéhil/ Noakhali Chattogram
9 132/3RVAIS: Paikgacha Khulna Khulna
10 132/3BVAIS: Mathbaria Pirojpur Barishal
11 2x13XVAIS Bay Extension at Bafgpbstation Kishoregan;j Dhaka
12 2x13RVAIS Bay Extension at Kachua 2R0R38station Chandpur Chattogram
13 2x13RVAIS Bay Extension at Satkhira 28U8R2station Satkhira Khulna
14 2x13RVAIS Bay Extension at Bhandaria 230E18%tation Pirojpur Barishal
15 2x13RV AIS Bay Extension at Gopalganj (Old) BR3( Ggalgani Dhaka
Substation
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Sl. No.| Components | Districts | Division
LILO &fransmission Lines

1 LILO of Existing Matarbarii FPanskhali PP 40 Line af Co x 6 s B a z Chattogram
Matarbar8.75km (Conductor: Quad ACSR Finch)

2 LILO of AnwaiaC o x 6 s E¥lane at Mat@EDID KmM| Co x 6 s B a Z Chattogram
(Conductofwin ACSR Mallard)

3 LILO of Existing Matarbari (13R/83)akaria 13RV Line af Co x 6 s B a z Chattogram
Matarbari: 3 Km (Conductor: ACSR Grosbeak)

4 LILO of Cumilla (Nphahjibazar PP R¥®ouble Circuit Lingl Habigan; Sylhet
MadhabpufLl20 km (Conductor: Twin ACSR Mallard)

5 LILO of ShahjibaBaahmanbaria k82Double Circuit Line| Habigan;j Sylhet
Madavpur:. 2D km (Conductor: CFCC type HTLS equivd
ACSR Grosbeak)

6 Reconductoring of ShahjilgadmaoariaAshuganj 1R¥?Line:| Brahmanbaria, Chattogram
(58+17) = 7 km) (Proposed Conductor: CFCC type| Habiganj Sylhet
equivalent to ACSR Grosbeak)

7 LILO of SripuAshuganj 2BU Double Circuit Line at Monolj Narsingdi Dhaka
5.50km (Conductor: Twin ACSRuldgl

8 MonohardBajitput 18% Double Circuit Li2d:.00km (Propose Narsingdi, Dhaka
Conductor: Twin ACSR Grosbeak) Kishoreganj

9 Gopalganj Tungipara 182 Double Circuit Lin£9.00 km | Gopalgaj Dhaka
(Proposed Conductor: ACSR Grosheak)

10 LILO of Bogura {SNaogaon 1R¥Line at Dupchanchia0km| Bogura Rajshahi
(Existing Conductor: ACCC Grosbeak)

11 Kachua Matlab (N) 182Double Circuit LiB8.0&km (Propose Chandpur Chattogram
Conductor: ACSR Grosbeak)

12 LILO of BheramaraRajbari 1¥¥ Line at Kusthia (B) km | Kusthia Khulna
(Existing Conductor: ACCC Hawk)

13 LILO of Chowmuh@nRamganj 1B¥ Double Circuit Line| Noakhali Chattogram
ChatkhilChatkhiP.® km (Existing Conductor: ACSR Grosbg

14 Satkhirdaikgacha 18ZDouble Circuit LiB€.00km (Proposg Satkhira, Khulna | Khulna
Conductor: ACSR Grosbeak)

15 Bhandariathbaria 18ZDouble Circuit Transmission34r@0| Pirojpur Barishal
km (Proposed Conductor: ACSR Grosbeak)

5.3 Physic al Environment

5.3.1 Geology and Soil

184. Bangladesh is situated to the east of the Indian-sabtinental plate. Nearly 85% of Bangladesh

is underlain by deltaic and alluvial deposits of the Ganges, Brahmaputraylagtina Rivesystems.
Geologically Bangladesh sednts belong to the Recent (floodplains), Fhilaistocene (terraces) and
Mio-Pliocene (hills) periods. About 10% of the land consists of Pleistocene sediments with an average
elevation of more than 15m above sea level.

185. Bogura is predominantly composed sedimentary deposits. These deposits are primarily from

the Pleistocene and Holocene epochs. The area is characterized by fertile alluvial plains formed by the
deposition of sediments brought down by rivers, particularly the Brahmaputra and Jamuna Titers
predominant soil type in Bogura is alluvial soil. Alluvial soil is known for its fertility and is ideal for
agriculture due to its high nutrient content, especially nitrogen, phosphorus, and potassium. Alluvial soil
in Bogura typically consists ofryang proportions of silt and clay, with some sand content. The presence

of silt and clay contributes to the soil's moistenetaining capacity and fertility.

186. Narshingdi lies within the Bengal Basin, which is a sedimentary basin formed by the
accumulationof sediments eroded from the Himalayas over millions of years. The region is primarily
composed of alluvial deposits brought by the numerous rivers originating from the Himalayas, such as
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the Ganges, Brahmaputra, aiMkghna RiverThese rivers have been plesiting sediment for centuries,
shaping the landscape and contributing to the fertility of the soil. The predominant soil type in
Narshingdi is alluvial soil, which is highly fertile and suitable for agriculture. Alluvial soil is formed by the
depositionof silt, clay, and sand carried by rivers during floods. It is known for its richness in nutrients,
making it ideal for cultivating a variety of crops.

187. Khulnais a large sedimentary basin formed by the accumulation of sediments from the
Himalayas over nibns of years. Khulna is crisscrossed by numerous rivers, including the Ganges,
Brahmaputra, and Meghna, which contribute to the deposition of alluvial sediments and influence the
region's geology. The dominant soil type in Khulna is alluvial soil, iskmildarshingdi. Alluvial soil is
highly fertile, rich in nutrients, and wedluited for agriculture. It is formed by the deposition of sediment
carried by rivers, resulting in a soil texture that varies from sandy loam to clay loam.

188. Kushtia, like much oBangladesh, lies within the Bengal Basin, which is characterized by
extensive sedimentary deposits. These deposits have accumulated over millions of years and consist of
layers of sand, silt, clay, and gravel. The district is influenced by the GangearmRivigs tributaries,

which have contributed to the deposition of alluvial sediments. Fluvial processes, including erosion and
sedimentation, play a significant role in shaping the region's geological features. The predominant soil
type in Kushtia is allisd soil. Alluvial soil is highly fertile and wsllited for agriculture due to its rich
nutrient content and good drainage properties. It is formed from the deposition of sediments carried by
rivers and streams. Alluvial soil in Kushtia typically cangita mixture of sand, silt, and clay, with
varying proportions depending on the specific location within the district. The composition of the sail
influences its texture, fertility, and water retention capabilities.

189. Noakhali, a district located in southstern Bangladesh, has geological and soil characteristics
influenced by its location in the Bengal Basin and its proximity to the Bay of Bengal. Noakhali lies within
the Bengal Basin, a vast sedimentary basin formed by the accumulation of sedimenttdrbtimtalayas

over millions of years. This basin extends across much of Bangladesh and parts of India. The
predominant soil type in Noakhali is alluvial soil, similar to other regions in Bangladesh. Alluvial soil is
highly fertile, rich in nutrients, and vlesuited for agriculture. It is formed by the deposition of sediment
carried by rivers, resulting in a soil texture that varies from sandy loam to clay loam.

190. Pirojpur is situated within the Bengal Basin, a geological region characterized by extensive
sedimentary deposits. These deposits have accumulated over millions of years and consist of layers of
sand, silt, clay, and gravel. The predominant soil type in Pirojpur is alluvial soil. Alluvial soil is highly
fertile and wellsuited for agriculture due tas rich nutrient content and good drainage properties. It is
formed from the deposition of sediments carried by rivers and streams. Alluvial soil in Pirojpur typically
consists of a mixture of sand, silt, and clay, with varying proportions depending @péiedic location

within the district. The composition of the soil influences its texture, fertility, and water retention
capabilities.

191. Chandpur lies within the Bengal Basin, a geological region characterized by extensive
sedimentary deposits. These dejitsshave accumulated over millions of years and consist of layers of
sand, silt, clay, and gravel. The district is situated in the delta region formed by the confluence of the
Ganges, Brahmaputra, and Meghna rivers. As a result, Chandpur experiencepdséiole of deltaic
sediments, contributing to its geological formation. The predominant soil type in Chandpur is alluvial
soil. Alluvial soil is highly fertile and weilited for agriculture due to its rich nutrient content and good
drainage propertiesit is formed from the deposition of sediments carried by rivers and streams. Alluvial
soil in Chandpur typically consists of a mixture of sand, silt, and clay, with varying proportions depending
on the specific location within the district. The compositadrthe soil influences its texture, fertility, and
water retention capabilities.

192. Gopalganj lies within the Bengal Basin, a geological region characterized by extensive
sedimentary deposits. These deposits have accumulated over millions of years arsd obifesyers of
sand, silt, clay, and gravel. The district is intersected by several rivers and waterways, including the
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Padma (Ganges) and its distributaries. Fluvial processes such as erosion, sedimentation, and channel
shifting play a significant rol@ ishaping the region's geological features. The predominant soil type in
Gopalganj is alluvial soil. Alluvial soil is highly fertile and-swétiéd for agriculture due to its rich
nutrient content and good drainage properties. It is formed from the depwsof sediments carried by

rivers and streams. Alluvial soil in Gopalganj typically consists of a mixture of sand, silt, and clay, with
varying proportions depending on the specific location within the district. The composition of the soil
influences itdexture, fertility, and water retention capabilities.

193. Habiganj, a district located in northeastern Bangladesh, exhibits geological and soil
characteristics influenced by its location within the Bengal Basin and its proximity to the Meghalaya
Plateau andhe Surma Basin. Habiganj lies within the Bengal Basin, a large sedimentary basin formed by
the deposition of sediments from the Himalayas and other geological formations over millions of years.
This basin covers much of Bangladesh and parts of India.rétieminant soil type in Habiganj is alluvial

soil, typical of regions within the Bengal Basin. Alluvial soil is formed by the deposition of sediments
carried by rivers, resulting in fertile soils rich in nutrients. It is-aailed for agriculture and sygorts a

variety of crops.

194. Kishoreganj is part of the Bengal Basin, characterized by sedimentary deposits from the Ganges
and Brahmaputra rivers. This geological setting includes layers of alluvial sediments that have been
shaped over millennia. The regisngeology consists primarily of soft, unconsolidated sediments like
clay, silt, and sand, resulting from riverine processes. The subsurface layers affect groundwater
Y2@SYSYyl FyR &adzaNFIFOS 61 SN AydSNI Ol A 27hadomihahtl & A y -
soil type is alluvial, formed by the deposition of sediments during floods. This soil is rich in nutrients,
making it highly fertile and ideal for agriculture. The soil typically features a loamy texture, which
balances sand, silt, and clayhis composition allows for good water retention while ensuring adequate
drainage, essential for crop growth. Farmers in Kishoreganj often use traditional practices, such as crop
rotation and organic fertilizers, to maintain soil health and fertility.

195. Sathkira, located in the southwestern part of Bangladesh. It is situated in the Ganges Delta,
characterized by a lowying landscape with proximity to the Sundarbans, the largest mangrove forest in
the world. The region is primarily composed of young alludggdosits from the Ganges River system.
These sediments include a mixture of sand, silt, and clay, shaped by historical river dynamics and tidal
influences from the Bay of Bengal. The geological formation consists of unconsolidated sediments that
are rich n organic material, affecting local hydrology and drainage patterns. The predominant soil types
in Satkhira are alluvial and clayey soils, often influenced by saline conditions due to proximity to the
coastal areas and tidal influences. The soil in thigior tends to be heavy clay, which can retain
moisture but may also pose drainage challenges. This texture supports various crops but requires careful
management to prevent waterlogging.

196. Brahmanbaria lies within the Ganges Delta, characterized by dylog flat landscape with a
network of rivers and water bodies. The region is predominantly composed of alluvial sediments
deposited by the Ganges and Meghna rivers. These sediments consist of a mix of clay, silt, and sand,
shaped by both riverine processesd seasonal flooding. The geological formation typically includes
unconsolidated layers, which contribute to the area's hydrology, affecting groundwater movement and
surface water drainage. The primary soil types in Brahmanbaria are alluvial and cldgeyhsse soils

are rich in nutrients due to the periodic deposition of sediments from flooding. The soil is generally
fertile, with a loamy texture that balances sand, silt, and clay. This texture promotes good water
retention while ensuring adequate dreage for crops.

197. Cox's Bazar, a district located in southeastern Bangladesh, is known for its extensive coastline
along the Bay of Bengal and the world's longest natural sandy sea beach. Cox's Bazar is situated within
the Bengal Basin, a large sedimentdrgsin formed by the accumulation of sediments from the
Himalayas over millions of years. The district's geological formations primarily consist of sedimentary
rocks, including sandstone, siltstone, and shale, deposited by ancient rivers and marine gocésse
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predominant soil type in Cox's Bazar is alluvial soil, characteristic of coastal areas within the Bengal
Basin. Alluvial soil is formed by the deposition of sediments carried by rivers and coastal processes,
resulting in fertile soils rich in nutngs. However, the soil composition may vary across different parts of
the district due to factors such as topography, drainage patterns, and proximity to the coastline.

5.3.2 Topography

198. Bangladesh's topography is made up of roughly 12.5% hilly terrain in tile-east and south
southeast, 8.5 percent terrace land free of flooding in the north center and north west, and 79 percent
level land subject to varying depths of seasonal flooding. A 600 km long, highly uneven deltaic coastline
lies to the south, split e open by numerous estuary rivers and channels that pour into the Bay of
Bengal. The Lower Gangetic Plain, often known as the Bengal Plain, is the bigger plain that includes the
alluvial plain. Less than 10 meters separate the plains' elevations frofevas#gand in the coastal south,

these elevations even lower to almost sea level.

199. Inthe context of the project area, Khulna, and Pirojpur falls in Ganges tidal fitzma. The
boundary between thisinit andthe Ganges flood plain tgaditional. Thetidal landscape has a low ridge

and a basin relief crossed by innumerable tidal rivers and creeks. Local differences in elevation generally
are less than 1m compared with-3n on the Ganges floodplain. The sediments are mainly- non
calcareous clays, but theyeaasilty and slightly calcareous on riverbanks.

200. Gopalganj and Kushtia falls in Low Ganges River Floodplain. Ganges alluvium is calcareous when
deposited, but most basin clays and some older ridge soils have been decalcified and acidified in their
upper layes; lime is found only in the subsoil or substratum

201. Chandpur and Habiganj falls timle Middle Meghna RiveFloodplain. Thanain channebf the

Meghna upstream from its junction with the Dhaleshwari and Ganges as far as Bhairab Bazar is known as
the middleMeghna. The sediments are mainly silty and clays and sandy Brahmaputra sediments occur at

the surface on some ridges in the north. Seasonal flooding from the Meghna is mainly deep. Basin sites

are submerged early and drain late.

202. Noakhali falls in Old Megla Estuarine Floodplain. Thendscape irthis extensive unit is quite
different from that on river and tidal floodplains. The relief is almost level, with little difference in
elevation between ridges and basins. Natural rivers and stremmegarapart n the southern part and
drainage is provided by a network of marade canalskhal).

203. Bogurafalls inBarind Tract, between the Ganges and Brahmaputrahe south, the Barind

Tract is an older Pleistocene terrace forming a small plateau avitat or - in some sectors a slightly
undulating surface. The Barind unit is comparatively at higher elevation than the adjoining floodplains.
The contours of the tract suggest that thear two terrace levelsone at 40m and the other between
19.8 and 22.9m.

204. Narshngdi falls in Old Meghna Estuarine Floodplain. The relief is almost level, with little
difference in elevation between ridges and basins. The sediments are predominantly deep and silty, but
a shallow clay layer in some basin centers overlies them. SeaBoading is mainly deep, but it is
shallow in the southeast. Some basin centers stay wet throughout the dry season.

205. Kishoreganj is predominantly flat, typical of the Ganges Delta. This flatness contributes to the
I NBF Qa SEGSyaids fluemeshwateztirdinmelpatteris) Kjshoreday] R crissgrossed by
numerous rivers, including the Meghna River and its tributaries. These rivers not only provide water for
irrigation but also contribute to the fertility of the soil through periodic floodiagd sediment
deposition. The elevation in Kishoreganj is relatively low, often ranging from a few meters above sea
level.

206. Satkhira is predominantly flat and lelwing, with an elevation generally ranging from 1 to 5
meters above sea level. This flatnesskas the region susceptible to flooding, especially during the
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monsoon season. The district is crisscrossed by numerous rivers, including the Kobadak, Ichamati, and
Bhairab, which play a crucial role in its ecosystem and agriculture.

207. Brahmanbaria, locatedni eastern Bangladesh, features a predominantly flat and-lomg
landscape, typical of the Ganges Delta region. The topography is characterized by gentle undulations,
with elevations generally ranging from a few meters above sea level to around 15 rimesensie areas.

The district is intersected by several rivers, including the Meghna and the Titas, which are essential for
irrigation and transportation. Brahmanbaria is also home to numerous wetlands and marshes, which
support diverse flora and fauna.

208. /| 2 <£Razar falls ithe Chittagong Coastal Plain. Flooding is mainly shallow and fluctuates in
depth with the tide (except where this is prevented by river or coastal embankments). The average daily
rise in the tide is about twoneters. Somesoils on tidal ad estuarine floodplains become saline in the

dry season.

209. Overall, there are #ot of depressionsnatural khals, bounded by the rivers in the project area
FOO2NRAY3A G2 GKS G(G2L1INILKeQa Of dzaliSNW» | 246SIPSNE
surface features including relief, vegetatioover, waterbodieswith the inclusion of the locations of

hats (marketplace3, petrolpumps, educatiorinstitutes, ruralnarrow roads, etc. Besides, the general
topography of the proposed project areaomprises floodplains in the majority of the road and terraces.

5.3.3 Morphological Study

210. A morphological study of the Khulna and Pirojpur regions in the Ganges tidal floodplain éhvolve
analyzing of the topography, sediment composition, river channels, erosigerpat and land use. The
topography of the Khulna and Pirojpur regions in the Ganges tidal floodplain is characterized- by low
lying flatlands with subtle elevation changes influenced by the river systems and tidal dynamics. The
sediment composition of th&hulna and Pirojpur regions in the Ganges tidal floodplain is predominantly
alluvial in nature, consisting of a mixture of figeained particles such as silt, clay, and sartriver
channels and erosion patterns in the Khulna and Pirojpur regionseofGinges tidal floodplain are
dynamic and influenced by a combination of natural processes and human activities.

1 Gopalganj and Kushtia falls in Low Ganges River FloodplaiGopalganj and Kushtia, situated
within the Low Ganges River Floodplain, sevkegl geomorphic features and processes shape
the landscape: Gopalganj and Kushtia are located within the Low Ganges River Floodplain,
characterized by relatively flat terrain. The topography is generallylyowg, with elevations
close to sea level. Thernldscape may feature subtle variations in elevation, including riverbanks,
levees, and natural depressions. The sediment composition in Gopalganj and Kushtia is
predominantly alluvial, consisting of firgrained particles such as silt, clay, and sand. S=uiisn
are primarily sourced from upstream areas and transported by the Ganges River and its
tributaries. Organic matter from vegetation and wetlands also contributes to the sediment
composition, particularly in marshy and swampy areas. The Low GangesFRigdplain is
crisscrossed by an extensive network of river channels, including distributaries, tributaries, and
meandering main river channels. These channels serve as primary drainage pathways and are
essential for sediment transport, water flow, and rgation. Channel morphology varies, with
widths ranging from narrow distributaries to broader main river channels, influenced by
sediment deposition, erosion, and human interventions. Erosion is a significant geomorphic
process in Gopalganj and Kushtiayen by factors such as river flow, sediment load, and human
activities. Riverbanks, unprotected coastlines, and embankments are vulnerable to erosion,
especially during higllow events, monsoon floods, and tidal surges. Erosion patterns may vary
spatialy and temporally, with some areas experiencing gradual bank erosion, while others may
be subject to rapid erosion during extreme weather events or anthropogenic disturbances.

1 Chandpur and Habiganj falls in Middle Meghna River FloodpldamChandpur and Hbganj,
situated within the Middle Meghna River Floodplain, several key geomorphic features and
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processes influence the landscape: Chandpur and Habiganj are located within the Middle
Meghna River Floodplain, characterized by relatively-liong terrain. Tie topography is
generally flat to gently undulating, with subtle variations in elevation across the region. Low
lying areas are susceptible to inundation during periods of high flow and monsoon floods,
contributing to the dynamic nature of the landscapéhe sediment composition in Chandpur
and Habiganj is predominantly alluvial, comprising -fin@ined particles such as silt, clay, and
sand.

Sediments are primarily sourced from upstream areas and transported by the Meghna River and
its tributaries. Orgami matter from vegetation and wetlands also contributes to the sediment
composition, particularly in marshy and swampy areas. The Middle Meghna River and its
tributaries form an extensive network of river channels that traverse the floodplain. These
channe$ serve as primary drainage pathways and are vital for sediment transport, water flow,
and navigation. Channel morphology varies, with widths ranging from narrow tributaries to
broader main river channels, influenced by sediment deposition, erosion, datldiynamics.
Erosion is a significant geomorphic process in Chandpur and Habiganj, driven by factors such as
river flow, tidal forces, and land use practices. Riverbanks, unprotected coastlines, and
embankments are vulnerable to erosion, especially duhiightflow events and tidal surges.
Erosion patterns may vary spatially and temporally, with some areas experiencing gradual bank
erosion, while others may be subject to rapid erosion during extreme weather events or
anthropogenic disturbance.

1 Noakhali fals in Old Meghna Estuarine Floodplailm Noakhali, situated within the Old Meghna
Estuarine Floodplain, several key geomorphic features and processes shape the landscape:
Noakhali falls within the Old Meghna Estuarine Floodplain, characterized blyifmnterrain
close to sea level. The topography is generally flat with subtle elevation changes, influenced by
sediment deposition from the Meghna River and its distributaries.-lyiivg areas are prone to
inundation during high tides and monsoon floods, ciniting to the dynamic nature of the
landscape. The sediment composition of Noakhali is predominantly alluvial, consisting-of fine
grained particles such as silt, clay, and sand. Sediments are primarily sourced from the erosion of
upstream areas and trapsrted by the Meghna River and its distributaries. Organic matter
derived from mangroves and wetlands also contributes to the sediment composition,
particularly in coastal areas. The Meghna River and its distributaries form a complex network of
river chanrmls that traverse the floodplain. These channels serve as primary drainage pathways
and are vital for sediment transport, water flow, and navigation. Channel morphology varies,
with widths ranging from narrow distributaries to wider main river channefyemced by tidal
dynamics and sediment deposition. Erosion is a significant geomorphic process in Noakhali,
driven by factors such as tidal forces, river flow, and human activities. Riverbanks and
unprotected coastal areas are vulnerable to erosion, esdgcduring higilow events, tidal
surges, and cyclonic storms. Erosion patterns may vary spatially and temporally, with some areas
experiencing gradual bank erosion, while others may be subject to rapid erosion during extreme
weather events

9 Bogura fallsin Barind Tract:Bogura, located within the Barind Tract, typically exhibits a gently
undulating topography. The terrain is characterized by low hills, shallow depressions, and flat
plains, with elevations ranging from relatively low to moderate. The ¢opphy is
predominantly flat to gently sloping, with subtle variations in relief across the region. The
sediment composition in Bogura is largely influenced by the geological characteristics of the
Barind Tract. Sediments consist mainly of residual depositluding sandy and silty soils with
varying degrees of clay content. The sediment composition may also include alluvial deposits
from nearby rivers and streams, contributing to the soil fertility of the region. Bogura is not
directly situated along may river channels; however, it may be influenced by nearby rivers such
as the Atrai and the Karatoya. River channels in the vicinity of Bogura may exhibit varying
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morphological features, including meandering courses, braided channels, and occasional
sandbas. While Bogura itself may not have extensive river channels, nearby water bodies and
drainage systems play a role in the region's hydrology and sediment transport. Erosion patterns
in Bogura are primarily influenced by rainfall, soil characteristics,|amdl use practices. Areas
with sandy soils and low vegetation cover are more susceptible to erosion, especially during
heavy rainfall events. Erosion may lead to the loss of fertile topsoil, degradation of agricultural
land, and sedimentation in nearby vea bodies.

1 Narshingdi falls in Old Meghna Estuarine FloodplaiMarshingdi falls within the Old Meghna
Estuarine Floodplain, characterized by iywg terrain close to sea level. The topography is
generally flat with subtle elevation changes, influenceyl sediment deposition from the
Meghna River and its distributaries. Ldying areas are prone to inundation during high tides
and monsoon floods, contributing to the dynamic nature of the landscape. The sediment
composition of Narshingdi is predominan#ijfuvial, consisting of firgrained particles such as
silt, clay, and sand. Sediments are primarily sourced from the erosion of upstream areas and
transported by the Meghna River and its tributaries. Organic matter derived from mangroves
and wetlands alsaontributes to the sediment composition, particularly in coastal areas. The
Meghna River and its distributaries form a complex network of river channels that traverse the
floodplain. These channels serve as primary drainage pathways and are vital foresedi
transport, water flow, and navigation. Channel morphology varies, with widths ranging from
narrow distributaries to wider main river channels, influenced by tidal dynamics and sediment
deposition. Erosion is a significant geomorphic process in Nadhidriven by factors such as
tidal forces, river flow, and human activities. Riverbanks and unprotected coastal areas are
vulnerable to erosion, especially during hiiww events, tidal surges, and cyclonic storms.
Erosion patterns may vary spatiallycatemporally, with some areas experiencing gradual bank
erosion, while others may be subject to rapid erosion during extreme weather events.

1 Kishoreganj, located in central Bangladedkatures a diverse and dynamic morphology shaped
by its geographical @hhydrological characteristics. The region is predominantly flat, with some
low-lying areas and a few elevated parts. It is situated within the GaBggsmaputra delta,
which influences its topography and soil composition. Kishoregan;j is intersectedvbyalse
NADSNEE AyOfdzZRAY3 (KS aS3aKyl sz gKAOK O2y (i NROdz
a critical role in drainage, irrigation, and transportation, impacting both the landscape and local
agriculture. The area primarily consists of alluviall, sich in nutrients and suitable for
agriculture. Soil fertility varies across the region, influenced by the proximity to rivers and
historical sedimentation processes. The morphology supports diverse vegetation, including
agricultural crops, trees, angetlands. Agriculture is the dominant land use, with rice, jute, and
various fruits and vegetables being the primary crops. The region supports various ecosystems,
including wetlands and agricultural landscapes, which are vital for local biodiversityildiitew

9 Satkhira, Khulna, Pirojpur falls in Ganges Tidal Floodpldihis region occupies an extensive
area of tidal floodplain land in the southwest of the country. The greater part of this region has
smooth relief having large areas of salinity. Rivaksagenerally stand about a metre or less
above the level of adjoining basins. Noalcareous grey floodplain soil is the major component
of general soil types. acid sulphate soil also occupies a significant part of the area, where it is
extremely acidic dring the dry season. Most of the topsoils are acidic and subsoils are neutral to
mildly alkaline. Soils of the Sundarbans area are alkaline. General fertility level is high, with
medium to high organic matter content.

1 Brahmanbaria falls in Old Meghna Estine Floodplain:This region occupies a large area,
mainly lowlying land between the south of the SurAfaishiyara floodplain and the northern
edge of the young Meghna estuarine floodplain. Silt loam soils predominate on highlands and
silty clay to clay o lowlands. Organic matter content of the soils is moderate. Topsoils are
moderately acidic, but subsoils neutral in reaction. General fertility level is medium. The
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floodplain is predominantly lodying and is formed by sediment deposits from the neaitgrs,
including the Meghna and its tributaries. This landscape can vary in elevation, with some areas
more prone to flooding than others. The soil is primarily alluvial, rich in fertility, supporting
diverse agricultural practices. However, some areas mgyerience challenges related to
salinity and erosion. The floodplain supports diverse ecosystems, including wetlands, marshes,
and aquatic habitats. This biodiversity is vital for maintaining ecological balance and supporting
fish populations, which arenportant for local livelihoods.

5.3.4 Meteorology

211. The project entails building transmission lines and substations. The Tungipara (Gopalganj),
Paikgacha (Khulna), Kumarkhali (Kushtia), Mathbaria (Piroj&hgtkhil (Noakhali), Dupchanchia
(Bogura), MatlaN) (Chandpur), Monohardi (Narshingdi), Madhabpur (Habiganj), and Pekua/Chakaria
6/ 2EQ& . FTFND INBla g2dd R 0SS (KS O2yaidNHzOiAZYy &
data were gathered from the adjacent BMD stations within the study regiacluding rainfall,
temperature, relative humidity, wind speed, evaporation, and sunshine hours. The following sections
provide a brief discussion of the data state following analysis.

I dRainfall

212. The single most dominant element of the climate of Bangsdis the rainfall. Because of the
country's location in the tropical monsoon region, the amount of rainfall is very high. Therefore, the
annual rainfall is about 1,600 mm (63.0 in), most parts of the country receive at least 2,300 mm (90.6 in)

of rainfal per year. About 80% of Bangladesh's rain falls during the monsoon season. However,
FOO2NRAY3I G2 GKS LINR2SOG FNBIFQa O2y0SE(zT GKA& I
Figure5.1 depicts the average monthly rainfall throughout the timperiod (20112023) in the project

area.

213. In Khulna, maximum rainfall is recorded during May and the lowest rainfall occurs in December
during winter season. In Narshingdi, maximum rainfall is recorded during July and the lowest rainfall
occurs in Decembatturing winter season. In Bogura, maximum rainfall is recorded during May and the
lowest rainfall occurs in November, December, and February respectively during winter season. In
Habiganj, maximum rainfall is recorded during April and the lowest rainfallredn December during
GAYGSN) aSlaz2yd Ly /2EQ& . FTFNE GKS YIFEAYdzZY NI Ay
in December during winter season. The overall scenario of rainfall in the project area has been portrayed

in the mapgivenbelow.
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214. In Gopalganj and Noakhali, Maximum rainfall is recorded during July and the lowest rainfall
occurs in December during winter season respectively. In Kushéisimumrainfall is recorded during

June and the lowest rainfall occurs in December during winter season respectively. In terms of the
intensity of rainfall in FPojpur and Chandpur, the rainfall pattern is about similar and the maximum
rainfall is recoréd during August and the lowest rainfall occurs in December during winter season.

Average Monthly Rainfall (mm) of 400/230/132 KV AIS Substation Area at Pekua,
Cox's Bazar
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Source: Bangladesh Meteorological Department (BMD)
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Average Monthly Rainfall (mm) of 230/132/33 KV AIS Substation Area at
Madhabpur, Habiganj
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Average Monthly Rainfall (mm) of 230/132/33 KV AIS Substation Area at
Monohardi, Narsinghdi
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Tungipara,
Gopalganj
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at
Dupchanchia, Bogura
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Matlab
Uttar, Chandpur
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Kumarkhali,
Kushtia
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Sonarmuri,
Noakhali
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Paikgacha,
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Average Monthly Rainfall (mm) of 132/33 kV AIS Substation Area at Mathbaria,
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Average Monthly Rainfall (mm) of 2x132kV AIS Bay
Extension Area at Bajitpur Substation Kishoreganj
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Average Monthly Rainfall (mm) of 132kV Line at
Brahmanbaria
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Average Monthly Rainfall (mm) of 2x132kV AIS Bay
Extension at Satkhira 230/132kV Substation Area at Satkhira
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B. Temperature

215. January is the coldest month in Bangladesh, averaging temperature FaNémY & & M ©

hy GKS 20KSNJ KFYyRZ !'LINRE (&8 &IEaNMBévérFigars 6.55 toi S Y LIS
5.27 illustrates the monthly maximum, minimum and average temperatures in all the project
implemented areas. Maximum, minimum, antkan temperature was observed the mastApril at all

the project areas throughout the time period. On the other hand, similarly as Bangladesh climatic
perspectives, January experienced the least value of temperature in all segments such as maximum,

minimum, and mean.
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from
2011-2023 at Pekua, Cox's Baza
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from 2011-
2023 at Madhabpur, Habiganj
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Temperature in ("C)—
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2023 at Monohardi, Narsinghdi
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2023 at Tungipara, Gopalganj
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from 2011-
2023 at Dupchanchia, Bogura
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Figure 4 26: Monthly Maximum, Minimum, and Average Temperture (C) in a year
from 2011-2023 at Matlab Uttar, Chandpur
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from 2011-
2023 at Kumarkhali, Kushtia
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from 2011-
2023 at Sonarmuri, Noakhali
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Figure 4 29: Monthly Maximum, Minimum, and Average Temperture (C) in a year
from 2011-2023 at Paikgacha, khunla
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Monthly Maximum, Minimum, and Average Temperture (C) in a year from 2011-
2023 at Mathbaria, Pirojpur
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Monthly Maximum, Minimum and Average Temperature (°C)
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e Min. Temp.  19.2 213 252 304 282 289 304 313 275 245 233 216
e Avg. Temp. 219 252 27.85 33.75 3145 32.25 33.45 3465 303 29.05 269 2425
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in a Year from 2011-2023 in Brahmanbaria
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Month

Source: Bongladesh Meteorological Department (BMD)
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Monthly Maximum, Minimum and Average Temperature (°C)

in a Year from 2011-2023 in Satkhira
40
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N \§
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Temperature in(°C)

10
5

0
Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

e Max. Temp. 20.5 246 265 334 316 321 33 343 301 304 285 243

e Min. Temp. 15.3 143 21.1 252 241 26 265 257 23 226 193 17

e Ayg. Temp. 17.9 19.45 23.8 293 27.85 29.05 29.75 30 2655 265 239 20.65
Month

Source: Bongladesh Meteorological Department (BMD)
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