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EXECUTIVE SUMMARY

This IEE Report has been updated which was prepared and approved by the World B&mk in
2018. The IEE report is updated due to change of three substation laotatéonely Chandina &
Laksam at Cumilla district and Kosba at Brahmanbaria district. Census, IOL, market survey and
consultation were conducted during updating of tH&E The reasons of changed locations are:

9 To avoid impacts on private land and due to i&flity of Government land, PGCB has
changed the location of Chandina at Cumilla District.

1 Land owners requested PGCB to change the project locations as initially proposed for the
Laksham at Cumilla District and Koshba at Brahmanbaria district festatidn location.
PGCB has conducted several consultations with the APs and they did not agree to provide
the land. So PGCB with the suggestions of DC office proposed new land adjacent to the
previous location. New land owners are also consulted and agregudvide land for the
sub-station. Proposed new lands are adjacent to the previously selected land and so
transmission line route is almost same for Laksham and Kosba and for Chandina
transmission line route increased about 3.17 km (previously it waskéh&nd now 13.0
km).

1. INTRODUCTION

The Government of Bangladesh (GOB) has set long term goals for the power sector in the country.
Providing access to affordable, reliable and quality supply of electricity to the majority of the people
of Bangladesh by 2@2are the goals of the GOB to users the next millennium. In line with the above
stated goals, the GOB is expected to obtain financial support from the International Development
Association (IDA) for the proposed Enhancement and Strengthening of PowerorkiétwEastern
Region (ESPNER) project to ensure reliable and quality supply of electricity to the rural and urban
consumers in Bangladesh through improvements in technical efficiency of the distribution system.
The proposed project is exped to construd sub-stations (SS), transmission lines (TL) lahdlines

of the PGCBinder the Power Cell, Power Division, Ministry of Power, Energy and Mineral Resources
(MOPEMR) of the GOB. Main components of the project include:

i Construction of new 230/132 kV twolsstations and ne& 132/33 kV10 substations;
9 Construction dnew288.642 knong 132 kV230kVand 400kMransmission lines (TLand
9 Construction é6newLILOlines (L);

The present power network in Greater Comilla, Noakhali and Chittagong areas ofd@shgaaged

and suffering numerous problems as system demand is growing rapidly. The greater Comilla and
Noakhali areas are the second largest demand areas after the capital city of Dhaka. The greater
Chittagong area is on the verge of massive industatitin as the government is taking initiatives to

set up multiple economic zones, upgrade port facility and transportation network. Hence, the
project was conceptualized with a rationale to expand the 230 kV transmission systems and to
strengthen the 132 ¥ transmission systems in the project area, in order to, eliminate the
operational bottlenecks caused due to inadequacy of the existing system. The project will also
provide an adequate infrastructure for the future power sector development of the area.

The TOR has prepared to carryolliEfor the project in accordance with the relevant laws and
regulations of the GOB and the WB. The specific environmental guideline for the power sector is not
available in Bangladest{owever,the DOE environmental guideés for the industries provide a
general framework for conducting environmental study for the entire secidrerefore, the
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proposed IEEwill be conducted following the DOE environmental guidelines. In addition, it is
suggested to follow the Environment&l Social Management Framework (ESMF) of Rural Electricity
Transmission and Distribution Project of PGCB and BREB as well as WB environmental guidelines for
the power sector.

The scope of work of thiEEEincludes: (aReview of relevant all documents/infmiation/data from
secondary sources, and identify gaps to be filled, relevant to the environmental screening needs
from primary surveys. (b) Provide a description of the environment (such as baseline data on
physical, biological and soesonomic charactéstics of the subproject sisalong withsub-project
influence area (SP)A(c) Represent the primary surveys where include baseline (air, water, noise,
and riverbed) environmental quality monitoring at representative and sensitive locations, and
identification of all macrdevel environmental issues withthe SPIA(d)Survey the environmentally
sensitve locations on and along the syioojects andwithinthe SPIA (e)Arrange stakeholder
consultation with the local peoplgom all profession to find out tkir opinion within the subproject.

(f) Analysis of alternatives to the proposed subprage€t) Identify and assessment of potential
environmental impacts due to implementation of the subproject. (h) Formulation of Environmental
Management Plan (EMP)

2. ENVRONMENTAL POLICIEBLES, REGULATIGNNWD STANDARDS

Both the GOB and WB have formulated environmental regulatory framework and made provisions
to implement them towards the protection and conservation of the environmental components
from negative impact®f the project activities. Major GOB and WB environmental policies, rules,
regulations and standards are as follows:

Relevant GOB Policies, Acts, Rules, Strategies and Guidelines: (1)Environmental Conservation Act
(ECA), 1995 and Amendments; (2)Environir@onservation Rules (ECR), 1997 and Amendments;
(3)Environmental Policy, 1992; (4)Environmental Action Plan, 1992 ; (5)National Environmental
Management Plan (NEMAP), 1995; (6)Bangladesh Wildlife (Preservation) Order, 1973 (Amended in
1994) ;(7)NationaWater Policy, 1999; (8)National Water Management Plan, 2001 (Approved in

2004); (9)The National Fisheries Policy, 1999; (10)The Protection and Conservation of Fish Rules,
1985 (11)National Agricultural Policy, 1999; (12)The Embankment and Drainage A2f, 195
6mMo0. Fy3afFrRSaK [/ EAYFGS [/ KFEy3aS { (IEEiicl8dhg EMPY R | Of
Guidelines for Industry, 1997; (15) Environmental Code of Practices,; and (16) Electricity Act 1910

and Amendments.

22NI R . Fy1Qa wSft SOyl ic9: IPamMBP V. FISEiNIronnentdseFs@ehidzl NR  t
(2) OP/BP 4.04 Natural Habitats; (3) OP/BP 4.11 Physical Cultural Resources; (4) OP/BP 4.36 Forestry;

(5) OFBP 4.12 Involuntary Resettlement; & (5) WB Group Environmental Health and Safety (EHS)
Guidelines.

Applicable National/International Standards: There are environmental standards in operation in
Bangladesh also promulgated under ECR of 1997 and these anedter; ambient air; noise; odor;
industrial effluent and emission discharges; and vehiculassions, etc. The standards, commonly
known as Environmental Quality Standards (EQS), are legally binding. The international standard for
heavy metals of soil of USA, EPA, 2000 has also been used.

Categories of Projects: Under the ECR, 1997, a classiiicgstem was established for development
projects and industries on the basis of location, size and severity of potential environmental
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pollutions. There are four categories of projects: green, orange A, orange B and Red with
respectively no, minor, mediumand severe environmental impacts. According to the guidelines,
illustrated in ECR, 1997 of DOE, this project falls under the red category of projects. Therefore, for
this project, it needs to prepare an Environmental Impact AssessnieBti due coursdollowing
prescribed format and be submitted to the DOE for getting the Environmental Clearance Certificate
(ECC) of the project. According to WB and impact assessment as mentioned in ESMF, this project
falls under category B and therefore needs to camytbe Initial Environmental Examination (IEE).

3. PROJECT DESCRIPTION

The project components such 42 substations,8 transmission and LILOlines are located in the
seven districts (such as Chittagong, Feni, Noakhali, Laxmipur, Comilla, Chalistpats of
Chittagong divisiorand Munshiganj districismall part which is in Dhaka divisionf) the eastern
NEIAZ2Y 2F t./. Q& 2d2NRARAOUGAZY o

Main components of the project include:

9 Construction of new 230/132 kV two substations anavri32/33 kV .10 substatien
1 Construction 6new 132 kV230kVand 400kMransmission lines (Tiahd
1 Construction énew Total 25.731 knLILOlines (LL);

Initially three sites have been selected for the proposed each substation and 3 routes for the
proposed each transmissioimé which are located at different seven districts in Bangladesh. From
these threesites, environmentallyriendly one site for each substation and one route for each TL
have been finally selected (Chapter 4) whiggiven in the following tabular form:

S. . o .
Name of the NewSubstation(SS) | Name of the New Transmission Line (TL)

230/132 kV GIS Substati t . .

1 ) ubstation a Chowmuhoni; Kachua 230 kV M/C Ling9.05 km
Chowmuhoni
230/132 kV GIS Substati t . .

2 ubstation a Gazariag Kachua 230 kV M/C Lird5.09 km
Kachua

3 132/33 kV GIS Substation at LILOof Comilla (N}, Daukandi 132 kV D/C Line at
Muradnagar Muradnagarg 0.5 km

4 132/33kV GIS Substation at Kachualaksham 132 kV D/C Lin80.93 km
Laksham
132/33 kV GIS Substati t . . .

5 . ubstation & Chowmuhoni; Maijdee 230kV D/C Line 20.55 km
Maijdee

5 132/33 kV GIS Substation at Pati LILCof Dohazart, Sikalbaha 132 kV D/C Line at Pagya

1 1.16 Km

132/33 kV GIS Substati t

7 _ vbstation & Comilla (N, Chandina 132 kV D/C Lindm 13km
Chandina

8 132/33 kV GIS Substation at New LILOof HalishaharKhulsi 132 kV S/C (ekt 2&3) Line at
Mooring (Anand Bazaar) New Mooring0.630 km

9 132/33 kV GIS Substation at Two CkiLILOrom Fenic Chowmuhoni 132 kV D/C
Basurhat line at Basurhat 2.74 km
132/33 kV GIS Substati t

10 . ubstation a Chowmuhoni¢ Laxmipur 132 kV D/C Lin@7.38 km
Laxmipur

11 132/33 kV GIS Substation at Kos| Muradnagarg Kosba 132 kV D/C Lin82.79 km

12 400/230 kV GIS Substation at Korerhat Chowmuhoni 230 kV M/C Ling2.73 km
Korerhat LILOCof Modunghatg Meghnaghat 80 kV D/C Line

Page |xi



IEE of Enhancement and Strengthening of Power Network in Eastern Region of PGCBProject

SH . . .
No Name of the NewSubstation(SS) | Name of the New Transmission Line (TL)

at Korerhatc 0.4 Km

LILOof Comilla (N)/ Ferqf BSRM/ Hathazari 230 kV D/C
Line¢5.728 Km

LILOof Feni/ Baroihat, Hathazari 132 kV D/C Lige.8
Km

Extension of Mirsharaj BSRM 400 kV D/C Line to
Korerhatg 11.314 Km

4. Analyssof Alternative for TL/LiloRouteand Substation Sit&election

Forthe selection of optimum route, the following points are taken into consideratioti) The route

of the proposed TLilo does not involve any human rehabilitation. (i) Any monumentwdfural or
historical importance is not affected bydlroute of the TiLilo. (iii) The prposed route of TiLilo

does not create any threat to the survival of any community with special reference to Tribal
Community. (iv)The pmpsed route of TLilo does not affect any public utility services like
playgrounds, schools, other establishments etc. (v)The line route doespass through any
sanctuaries, nationalgrk etc. (vi) The line route does not infringe with area of natural resources.

In order to abieve this, different alternatives were studied for all the major transmission lines with
understanding that minor alterations often added to avoid environmentally sensitive areas and
settlements at execution stage.

As a rule, alignments are generally dit#0-15 km away from major towns, whenever possible, to
account for future urban expansion.Similarly, forests are avoided to the extent possible, and when it
is not possible, a route is selected in consultation with the local Divisional Forest Officaratisas
minimum damage to existing forest resources. Alignments are selected to avoid wetlands and
unstable areas for both financial and environmental reasons.

In addition, care is also taken to avdihvironmental Protective rAas (EPA), critical aredsrest

area, homesteads, culturaitesetc. Keeping above in mind the routes of proposed lines under the
project has been so aligned that it takes care of above factors. As such different alternatives were
studied with the help of Google Eartind Surveyf Bangladesh (SOB)pographical survey sheets

etc. to arrive at most optimum route which can be taken up for detailed survey and assessment of
environmental & social impacts for their proper management.

Three differentroute alignmentswere studied forthe selectionof TLLilowith the help of published
data/Google maps and walkover survey to arrive at most optimum route for detailed survey.

For substation site selection also analysihree alternativessites hasbeen carried out based on
environment and social aspects and technical requirements. Such analysis considers various site
specific parameters that include availability of infrastructure facilities such as access roads, water
routes, distance from railway linegype of land (Government/privatndlanduse); social impacts

such as number of families getting affected; Common Property Resources (CPR) including feasibility
of acquisitionetc.. The finalization of substation land done based on above analysasd site
visit/verification. The soclaaspects are provided due weightage after technical requirement in
decision making for selection/finalization of land for substation.

5. DESCRIPTION GNVIRONMENTAL BASELINE
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The subproject areas of the substation andLlb lines of the project are locad in a typical
monsoon climate with three main seasons, summer (February to May), monsoon (June to
September) and winter (October to January). The environmental baseline conditions and Important

Environmental Features (IEFs) of eachssation (SS) subpject, Transmission Line (TL) subproject
andLiloLinesare summarized in the following Table 1.
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Tablel: Environmental Baseline Data of the Subprojedif t5he Substations (SS) and Transmission Line(i€iLlilo Lines

Inundati ' water Affecte
. Bodies in Major Fauna Famil | CSin| Cultural Traffic Cond.
Subproject . on Topograph | Earthqua . o d Land o
Site/Route Location durin ke Zone Air & (mainly in in ROW y ROW | Sitesin on nearby
HFLg y crossing SPIA) (acre) (Nos) | of SS SPIA Roads
e
sparrow,
kingstork,
dove, crow,
Partially2 fox, mouse, trucks, buses,
cropped grew musk microbus
230/132 kV Bequmaani agricultur Flat 65.3 shrew, sedan car's
GIS at umaans 1 o lanek Yes ; Zone3 Dusty ’ No squirrel, No 5 0 0 0 ) ’
. Noakhali. . Terrain 2 taxi, vans,
Chowmuhoni partially bengal -
. motorbikes
fellow monitor,
etc.
land common
house lizard,
snakes, frog
etc.
sparrow,
Kingstork, trucks, buses,
dove, crow, .
3 cropped fox, mouse Mosque microbus,
230/132 kV Kachua, a ricE?tur Yes Flat Zone2 Good 62.8 No re,w musk’ No 5 0 0 at about sedan cars,
GIS at Kachua| Chandpur 9 Terrain 4 9 ’ 200m taxi, vans,
al land common )
. east motorbikes
house lizard,
etc.
snakes, frog
etc.
shalik,
sparrow,
kingstork,
dove, crow, trucks, buses,
fox, mouse, microbus
132/33 kv GIS Muradnagar, 3cr_0pped Flat 57.9 grew musk sedan cars,
at ) agricultur Yes . Zone2 Good No shrew, No 5 0 0 0 )
Comilla Terrain 3 . taxi, vans,
Muradnagar al land squirrel, , -
motorbikes
bengal
A etc.
monitor,
common
house lizard,
snakes, frog
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Inundati water Affecte
. Bodies in Major Fauna Cultural Traffic Cond.
Subproject . on Topograph | Earthqua o d Land o
) Location : & (mainly in . Sites in on nearby
Site/Route during . in ROW
HEL crossing SPIA) (acre) SPIA Roads
ROW
shalik,
sparrow,
kingstork,
dove, crow, trucks, buses,
fox, mouse, microbus
132/33 kV GIS| Laksham, 3cr9pped Flat 56.3 sh_rew, sedan cars,
. agricultur Yes ; Zone2 Good No squirrel, , No 2 0 )
at Laksham Comilla Terrain 4 taxi, vans,
al land bengal -
monitor motorbikes
common ete.
house lizard,
snakes, frog
etc.
sparrow,
kingstork,
dove, crow, trucks, buses,
fox, mouse, microbus
- 2 cropped grew musk ’
132/33 kV GIS| Maijdee, . Flat 66.8 sedan cars,
= . agricultur Not ; Zore-3 Good No shrew, No 5 0 .
at Maijdee Noakhali Terrain 8 . taxi, vans,
al land squirrel, -
common motorbikes
house lizard, ete.
snakes, frog
etc.
shalik,
sparrow, trucks, buses,
kingstork, .
2 cropped dove, crow Mosque microbus,
132/33 kV GIS| Patiya, . Flat 67.2 ’ ’ at 200m sedan cars,
- . agricultur Not ; Zone2 Dusty No fox, mouse, No 5 )
at Patiya Chittagong Terrain 3 east of taxi, vans,
al land shrew, back, .
bengal the SS motorbikes
monitor, ete.
shakes, frog
shalik,
sparrow, trucks, buses,
Govt kingstork, microbus,
132/33 ky GIS Debndwar, Barren No Plain lands|  Zone2 Dusty 715 No dove, crow, No 2 0 sedgn cars,
at Chandina Comilla land 1 fox, mouse, taxi, vans,
grew musk, motorbikes
squirrel, etc.

stripped keel
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Inundati water Affecte
. Bodies in Major Fauna Cultural Traffic Cond.
Subproject . on Topograph | Earthqua o d Land o
) Location : & (mainly in . Sites in on nearby
Site/Route during y ke Zone . in ROW
HEL crossing SPIA) (acre) SPIA Roads
ROW
back,
common
house lizard,
shakss, frog
etc.
shalik,
JL. 1, Mouza: sparrow,
Madha kingstork 2 trucks, buses,
132/33 KV GIS| o~ gstork, microbus,
at New Halishahar, 2 cropped 575 dove, crow, Mosques sedan cars
8 A Thana: agricultur Not Undulation | Zone2 Dusty ’ No fox, mouse,,| No 20 ,and a . !
Mooring/Anan 5 . taxi, vans,
Bandar, al land squirrel, School at -
d Bazar o motorbikes
District: common ch 400 etc
Chittagong house lizard, ’
shakes, frog
shalik,
sparrow,
dove, crow, trucks, buses
fox, mouse, , )
132/33 kv GIs| Bashurhat, 1o e 57.5 squirrel, Mosque srgécéﬁbcﬁ;
9 Daganbhuiya opp Not Flat terrain | Zone2 Good ’ No 136 bengal No 2 at 100m ) ’
at Bashurlat .| agri.Land 5 . taxi, vans,
n, Noakhali monitor, east. -
motorbikes
common etc
house lizard, ’
snakes, frog
etc.
shalik,
sparrow, ,
fox, mouse, trucks, buses,
Laksmipur 2 cropped grew musk microbus,
10 132/33 lfv GIS Sadar, agricultur | Yes Flat_ Zone2 Dusty 68.3 No shrew, No 5 0 sed_an cars,
at Laxmipur . Terrain 5 Bengal taxi, vans,
Laksmipur al land . ;
monitor, motorbikes
common etc.
house lizard,
snakes, frog
sparrow, trucks, buses,
Kosba 2 cropped kingstork, microbus,
11 132/33 kv GIS Brahmanbari | agricultur Yes Flat_ Zone2 Dusty 59.6 No dove, crav, No 5 0 sed_an cars,
at Kosba Terrain 4 fox, mouse, taxi, vans,
a al land -
grew musk motorbikes
shrew, etc.
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Inundati water Affecte
. Bodies in Major Fauna Cultural Traffic Cond.
Subproject . on Topograph | Earthqua o d Land o
) Location : & (mainly in . Sites in on nearby
Site/Route during . in ROW
HEL crossing SPIA) (acre) SPIA Roads
ROW
squirrel,
snakes, frog
shalik,
sparrow,,
crow, fox, trucks, buses,
400/230kV | Korerhat, 2 cropped o5 | Smal ?I?rlg/ve S'Z:jcgﬁbc‘fr's
12 | GIS at Mirsarai, agricultur Not Flat terrain | Zone2 Good ’ seasonal | 2945 Y No 25 0 ) ’
. 7 squirrel, , taxi, vans,
Korerhat Chittagong al land Khal -
common motorbikes
house lizard, etc.
snakes, frog
etc.
Started at kingstork,
Chowmohuni dove, crow,
substation, fox, mouse,
uz: grew musk A trucks, buses,
. . Two to .
Chowmuhoni | Chowmohuni shrew, mosque microbus,
Kachua 230 Dt:Noakhali three 30Khals squirrel at sedan cars
1|6 . cropped Yes Flat Zone3 Good - &10Pond | 2836 at : No 149.42 h . ’
kV Double and ended at aaricultur s stripped keel distance taxi, vans,
Circuit TL Kachua ;’I lands back, ach motorbikes
substation, common 0+030 etc.
UZ: Kachua, house lizard,
Dist.: snakes, frog
Chandpur
Startedat kingstork,
Kachua dove, crow,
substation, fox, mouse, trucks. buses
UZ: Kachua, -Two to grew musk micré)bus ’
Kachua Dt: Chandpur three 12Khals shrew, sedan carvs
2 | Gazaria 230 and ended cropped Yes Flat Zone2 Good - 2544 | squirrel, No 132.00 o] . ’
. ; & 7Ponds - taxi, vans,
kv TL Gazaria agricultur stripped keel -
. motorbikes
substation, al lands back,
. etc.
UZ: Gazaria, common
Dist.: house lizard,
Munshigan;j snakes, frog
Started at -Two to kingstork, trucks, buses,
Kachua Kachua three Khals dove, crow, microbus,
3 | Laksham 132 | substation, cropped Yes Flat Zone2 Good - 2990 | fox, mouse, No 101.46 0 sedan cars,
B . &Ponds .
kv TL UZ: Kachua | agricultur grew musk taxi, vans,
Dt: Chandpur| al lands shrew, motorbikes
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Subproject
Site/Route

Location

Inundati
on
during
HFL

Topograph | Earthqua

Water
Bodies in
&
crossing
ROW

Major Fauna
(mainly in
SPIA)

Affecte

d Land

in ROW
(acre)

Cultural
Sites in
SPIA

Traffic Cond.
on nearby
Roads

and ended at squirrel, etc.
Laksham stripped keel
substaton, back,
uz: common
Laksham, house lizard,
Dist.: Comilla snakes, frog
Started at kingstork, ,
Chowmohuni crow, fox,
substation, mouse, grew
uz: musk shrew, trucks, buses,
. .| -Twoto . .
Chowmuhoni | Chowmohuni three squirrel, , microbus,
¢ Maijdee 230 | , Dt:Noakhali 6Khals common sedan cars,
kV Double and ended at acr(r)igﬂﬁl(jr Yes Flat Zones Good &5Ponds 1795 house lizard, No 63.04 0 taxi, vans,
Circuit TL Maidee g snakes, frog motorbikes
) al lands
substation, , etc.
uz:
Chowmohuni
, Dt:Noakhali
Started at kingstork,
Comilla dove, crow,
(North) fox, mouse,
. trucks, buses,
substation -Two to grewmusk Microbus
Comilag Dt:Comilla three shrew, sedan car's
Chandina 132 | and ended at | cropped Yes Flat Zone2 Good 1 khal No squirrel, No 33.49 0 . !
. ; - taxi, vans,
KV DC TL Chandina agricultur stripped keel -
_ motorbikes
substation, al lands back, bengal
. etc.
uz: monitor,
Chandina, snakes, frog
Dist.: Comilla
Started at kingstork,
Chowmohuni dove, crow,
substation, fox, mouse, trucks. buses
Chowmuhoni | UZ: -Two to grew musk L ’
. . microbus,
¢ Laxmipur Chowmohuni three 12Khals shrew, sedan cars
132 kv , Dt:Noakhali | cropped Yes Flat Zone3 Good 1740 | squirrel, No 94.56 0 ) ’
N } &7Ponds taxi, vans,
Double Circuit | and ended at | agricultur bengal -
. ; motorbikes
TL Laxmipur al lands monitor,
. etc.
substation, common
Dist.: house lizard,
Laxmipur snakesfrog
Muradnagarg | Started at Two to Yes Flat Zone2 Good 14Khals | 337 | kingstork, No 68.95 0 trucks, buses,
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Inundati

Water

Affecte

Subproject . [o]] Topograph | Earthqua EEEIES () Ma“’f Fal_ma d Land CL_JIturgI UIFENTE S,
) Location : & (mainly in . Sites in on nearby
Site/Route during . in ROW
HEL crossing SPIA) (acre) SPIA Roads
ROW
Kosba 132 KV | Muradnagar three &4Ponds dove, crow, microbus,
DCTL substation, cropped fox, mouse, sedancars,
uz: agricultur grew musk taxi, vans,
Muradnagar, | al lands shrew, motorbikes
Dt: Comilla squirrel, etc.
and ended at stripped keel
Kosba back, bengal
substation, monitor,
UZ: Kosba, common
Dist.: B. house lizard,
Baria. shakes, frog
Started at Kingstork, A
dove, crow, mosque
Korerhat
. fox, mouse, at 40m
substation, .
uz: shrew, distance
- . squirrel, at ch trucks, buses,
Mirersoral, Two to stripped keel 49+250 microbus
Korerhat Dt: CTG and three Zone2 & 30Khals bacpkp bengal at R/S sedan car's
8 | Chowmuhoni | ended at cropped Not Flat Good &10Pond | 8010 N 9 No 160.56 . ’
. . 3 monitor, , and a taxi, vans,
230KV MC TL | Chowmuhoni | agricultur S -
. snakes, frog graveyar motorbikes
substation, al lands-
uz: dat25m etc.
) . distance
Chowmuhoni
oL at L/S at
, Dist.:
Noakhali Ch
' 10+000.
Lilo Lines
1 | LILOof 132 | 0+00G Two to Yes Flat Zone2 Good 30Khals No | dove, crow, No A trucks, buses,
KV DC Feni 2491 three &10Pond fox, mouse, mosque microbus,
cropped s grew musk at sedan cars,
C_homeha 5 agricultur shrew, distance taxi, vans,
ni, al lands squirrel, ach motorbikes
L=2.915km, stripped keel 0+030 etc.
back,
common
house lizard,
snakes, frog
2 | LILCof 230 | 0+000 -Two to Yes Flat Zone2 Good 12Khals No | kingstork, No o} trucks, buses,
KV DC 5+19 three & 7Ponds dove, crow, microbus,
cropped fox, mouse, sedan cars,
Kare_rhatc 1 agricultur grew musk taxi, vans,
Comilla, al lands shrew, motorbikes

Page |19




IEE of Enhancement and Strengthening of Power Network in Eastern Region of PGCBProject

Water

. I Bodies in Major Fauna AN Cultural Traffic Cond.
Subproject . on Topograph | Earthqua o d Land o
Site/Route Location during & _ (mainly in in ROW Sites in on nearby
crossing SPIA) SPIA Roads
HFL ROW (acre)
L=5.735 squirrel etc.
common
house lizard,
shakes, frog
LILOof 132 | 0+000 - Two to Yes Flat Zonel Good Khals No dove, crow, No 0 trucks buses,
KV DC 3+32 three &Ponds fox, mouse, microbus,
cropped grew musk sedan cars,
Karerhat 7 agricultur shrew, taxi, vans,
Hathazari- al lands squirrel, motorbikes
Fseni stripped keel etc.
6 back,
common
house lizard,
shakes, frog
LILCof 0+000 - Two to Yes Flat Zonel Good Seasonal| No crow, fox, No 0 trucks, buses,
8132 KV DQ 0+75 three ponds/kh mouse, grew microbus,

. cropped als musk shrew, sedan cars,
DohazaH 0 agricultur squirrel, , taxi, vans,
Shikalbaha al lands common motorbikes

house lizard, etc.
shakes, frog
LILOof 132 | 0+000 - Two to Yes Flat Zonel Good Seasonal| No | kingstork, No 0 trucks, buses,
KV DC 1+10 three ponds/kh dove, crow, microbus,

. cropped als fox, mouse, sedan cars,
Halishahar S agricultur grew musk taxi, vans,
Kulshi al lands shrew, motorbikes

squirrel, etc.
stripped keel
back, bengal
monitor,
shakes, frog
LILCof 400 | 0+000G -Two to Yes Undulated | Zone2 Good Seasonal | | kingstork, No 0 trucks, buses,
KV DC 11+8 three ponds/kh sma dove, crow, microbus,
cropped als fox, mouse, sedan cars,
Korerhat 50 agicultur Il'to grew musk taxi, vans,
BSRM al lands med | shrew, motorbikes
jum | squirrel, etc.
: common
size house lizard,
fore snakes, frog
st

Page |20




IEE of Enhancement and Strengthening of Power Network in Eastern Region of PGCBProject

Water

Inundati e . Affecte .
Subproject . [o]] Topograph | Earthqua EEEIES () Ma“’f Fal_ma d Land Cglturgl UIFENTE S,
) Location : & (mainly in . Sites in on nearby
Site/Route during . in ROW
crossing SPIA) SPIA Roads
HFL ROW (acre)
tree
S
(not
den
sely
)
fro
m
ch
3+4
50¢
11+
700
LILOof 000-0+775| Twoto Yes Flat Zone2 Good - Seasonal kingstork, No 0 0 0 trucks, buses,
132 KV DC three ponds/kh dove, crow, microbus,
cropped als fox, mouse, sedan cars,
MOdhunag agricultur grew musk taxi, vans,
hat- al lands- shrew, motorbikes
Meghnagh squirrel, etc.
at stripped keel
back, bengal
monitor,
common
house lizard,
snakes, frog
+ Two to Not Flat Zone2 & | Good - Seasonal kingstork, No 0 0 0 trucks, buses,
LILOof 400 | 0+000
KV DC 0+42 three 3 ponds/kh dove, crow, microbus,
. cropped als fox, mouse, sedan cars,
Com'"a(N)_ 4 agricultur shrew, taxi, vans,
Daudkandi) al lands- squirrel, motorbikes
stripped keel etc.
back, bengal
monitor, ,

shakes, frog

Source: Literature revieviL,opo Survey, SES & Environmental Survey in 2017.
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6. ENVIRONMENTAL SCREENMRBACT ASSESSMENT OF THE SUBPROJECT

The environmental impacts due to implementation of the subproject of Substatiand
Transmission LinésILO Lines during construction and opetion stages have been identified
through baseline environmental survey including environmental quality survey, public consultations
and literature review. During the field visits, Environmental Screening/Assessment Checklist
(AppendixB: Substation, Forrda and Transmission Line, Form @bthe ESMF Guidelines, 2013) has
been filled up for the initially selected 3 sites of each proposed substation and 3 routes of
Transmission Line to identify the potential environmental impacts. From these 3 sites (for
substation) and routes (for TL), environmentally suitable site (for substation) and route (TL) have
been finally selected.

Based on the enviranental baseline dataand enwonmental screeningpotential environmental
impacts assessment for the finallyleged subprojects (Substation$yansmission Lirse&LILdines)

have been done. Potential environmental impacts of the finally selected subproject of substation
and TL have been categorized into: (i) general/common impacts, which are typical common impacts
to be experienced in most subprojects and (ii) subproject specific impacts which are given below:

General/Commonand subproject specific Impacts due to finally selectedall 12Substation
Subprojectsare as followsTable 2

Table 2 Environmental Impactsf the Selected SubstatidBubprojects

Sl. No. S_ubprolect Selected Sit CommonEnvironmental Impacts Subproject Specific
Site/Route Impacts

230/132 kV GIS at
1 |Chowmuhoni Site'l insignificant
Noakhali Pre-construction/Construction Phase:
i. Land Acquisition
230/132 kV GIS at - . :
2 huaChand Site-l ii. Clearing oVegetation insignificant
Kachua Chandpur iii. Disturbance of Fauna (wildlife)
132/33 kV GIS at _ iv. Loss of Top Soil o
3 Muradnagar comilld ~ >'e? v. Hydrology/Drainage Congestion | Insignificant
132/33KY GIS at vi. Ground Water Pollution
4 : Sitex | Vii. Noise Pollution insignificant
LakshamComilla viii. Air and Dust Pollution
132/33 KV GIS at _ ix. Soil P_ollutlon Surface_ water
5 Maiidee Noakhall Site'l X. Pollution due to Wastes (perennial pnd at
aljdes Noaxnhal xi. Traffic Congestion/Road Accidentlabout 50m faraway)
132/33 kV GIS at xii. Siting of Constructio@amps
6 . . Site-1 xiii. Occupational Health and Safety | insignificant
Patiya Chittagon . .
'va ~hiftagong xiv. Community Health and Safety
132/33 kV GIS at ) xv. Employment Generation/Income
7 ChandinaComilla Site-1 Op_eratlon Stage: _ _ Barren Government
i. HydrologyDrainage Congestion |Khash Land
132/33 kV GIS at ii. Landscape
8 |New Mooring/Anang  Site'l ii. Community Health and Safety insignificant
BazarChittagong iv. Occupational Health and Safety
v. Improvement of Social & Economi Construction Stage:
Life i. 136TreesCutting
132/33 kV GIS at . L .
9 . Site'l vi. Short Circuit/Accident ii. Loss of terrestrial
Bashurhat Feni )
habitat
iii.Surface water
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Subproject

Site/Route

Selected Sit]

132/33 kV GIS at

10 Laxmipur Laksmipur Site-1

1 132/33 kV GIS at Site1
Kosba Brahmanbari ite
400/230 kV GIS at )

12 Site'l

Korerhat, Chittagon

CommonEnvironmental Impacts

Subproject Specific
Impacts
(PerenniaPondat
about 30m faraway
pollution
iii. A mosque at
100m faraway
at east side o
the SS.

insignificant

insignificant

Construction Stage:

i. 2945TreesCutting

ii. Loss of terrestrial
habitat

General/Commonrand subprojectspecificImpactsdue to finallyselected 8 TRubprojectsare as
follows (Tables):

Table 3 Environmental Impacts of the SelectedSlubprojects

Subproject Site/Route SS':C:: Environmental Impacts | Subgoject Specific Impactd

1 230Chowmuhon'r; Kachua 230 kV | Route
Double Circuit TL 01
2 |230KachuaGazaria 230 kV TL R%lite
3 132KachuaLaksham 132 kv TL R%‘fe
4 230Ch)wmuhonic Maijdee 230 kV | Route
Double Circuit TL 01

constructlon/Constructlon

Phase:

Vi.
Vii.

viii.

Xi.

Xii.

Xiii.

Clearing of
Vegetation
Disturbance of
Fauna (wildlife)

PreconstructionConstructior
Stage
. Surface water Pollution
ii. 2806Trees may be
partially affected by
trimming.
. Loss oferrestrial habitat

Loss of Top Salue
to tower

Noise Pollution
Air and Dust
Pollution

Soil Pollution
Pollution due to
Wastes

Aquatic Habitat

Traffic
Congestion/Road
Accident

Construction Stage:

i. Surface Véter Pollution

ii. 1740Trees may be
partially affectedoy
trimming.

ii. Loss of terrestrial habitat

v. Disrubtion of boat
movementand water
pollutionin the Meghna
GumtiRiver during
construction of the TL
along with tower at both
river banks.

Siting of
Construction Camy
Occupational
Health and Safety
Community Health

Construction Stage:

i. Surface water Phlotion

ii. 299Trees may be partiall
affectedby trimming

ii. Loss of terrestrial habitat

and Safety
Employment
Generation/Income

Construction Stage:
i. Surface water Pollution
ii. 1795Trees may be
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Environmental Impacts | Subpoject Specific Impactd

Operation Stage: partially affectedoy
i. Landscape trimming.
ii. Community Healthlii. Loss of terrestrial habitat
and Safety I Construction Sta:
iii. Occupationa i
& 1a ComillaNorth) cChandina 132 K. Route Heanﬁ and Safety . ﬁglrlfuaticsnwater
DCTL 01 iv.  Improvement of i.  Loss of terrestrial
Social & Economic habitat
Life

Construction Stage:

V. Short _ i. Surface water Pollution
6 |132Chowmuhonk Laxmipur 132KV Route | CircuiVAccident i 2544 Trees may be
Double Circuit TL oL | W E.Ielcdtr(c:EI\'/\IAaFg)netlc partially affectecby
ie

trimming.

ii. Loss of terrestrial habitat

Construction Stage:

Route | Surface water Pollutign

7 |132|Muradnagarg Kosba 132 KV DC 01 ii. 377Trees maybe partially

affectedby trimming

ii. Loss of terrestrial habitat

Construction Stage:

i. Surface water &llution

ii. 8010Treesmay be
partially affected by
trimining

ii. Loss of terrestrial habitat

v. Disrubtion of boat

Korerhat Chowmuhoni 230KV M Route movement in the Feni

TL 01 River(perennial 3water
body)during construction
of the TL along with towe
at both river banks.

v. A mosque at 20m far awi
at RS of the TL.

vi. A grave yard at 25m

faraway at L/S of the TL.

8 230

All Lilolineshavemore or less samenvironmental impacts exceftiloline of 400 KV DC Korerhat
BSRM and therefore screening of impacts hasn done for the &.ilolines in the following sam
table excepthe Liloof 400 KV DC KorerhBISRMand given in the following Table 4

Table 4 Common/General & Subproject Specfic Environmelmgacts of the SelectédloLine Subprojects

Subproject Site/Route CommonEnvironmental Impacts

Pre-construction/Construction Phase:
i.  Clearing of Vegetation
il Disturbance of Fauna (Wilife)
iii. Loss of Top Sailue to Tower
iv. Noise Pollution
v.  Air and Dust Pollution
Vi. Soil Pollution
Vii. Pollution due to Wastes
viii. Lossof Terrestrial bitat
ix.  Traffic Congestn/Road Accident
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Subproject Site/Route CommonEnvironmental Impacts

x.  Siting of Construction Camps
xi.  Occupational Health and Safety
xii.  Community Health and Safety
xiii.  Employment Generation/Income
Operation Stage:
i. Landscape
ii. Community Health and Safety
iii. Occupational Health and Safety
iv.  Improvement of Social & Ecomic Life
v.  Short Circuit/Accident
vi. EMF

h

Construction Phase:
i. Trimining of Trees ( pocket hills with small to medium
forest trees(not densely) from ch 3+45011+700; and
. Disturbance of wildlife (specially birds)

LILOof 400 KV DC Korerhat

1 400 BSRM

Note: *Prior to start construction, permission from FD of Bangladesh is to be required.

7. ENVIRONMENTAL MANAGEMENT PLAN

Based on all the identified environmental impacthiring preconstruction/construction and
operation stages due to implementation of various subproject (Substation & TL)
components/activities and associated development, Environmental Management Plan (EMP) has
been prepared for the subprojects of the sulista and TL.

Environmental Mitigation Plan: Environmental mitigation measures have been proposed for each of
the identified impact of the subproject of the substatorand TILilo lines Responsible
institutions/departments for the implementation and supésion of each of the environmental
issues have also been illustrated. Mitigation measures have been suggested based on the knowledge
of the environmental specialist, suggestions of the stakeholders, collected during public
consultation, and opinions fromther relevant specialist§Table 4)

Table5 : Mitigation Measures for the General/Common Impacts of the Substation Subprojects

Implement
ation
Agency

Supervisio
n Agency

Environmental
Impacts

Environmental
Issues/Parameters

Mitigation Measures

(a) Preconstrution/Construction Stage
Aloss of 86 acres lan APrior to commence construction activitiediet owner
(mainly  agricultural) of the affected land must be noticed and provid
permanently for| proper compensation in time as per GOB and
Land twelve substation| guidelines;
acquisition/ sites. AAs per GOB & WB guidelines, RAP should be preg DC DSC/PGCE
requisition ATemporarily loss o for land acquisition/requisition/compensation an
land (requisition) for| follow it.
construction  camps AUse GIS instead of AIS order to reduce land
etc. requirement.
Top soil ATop soill loss (abpou APri.or to.s.tart filling the.site, collgct and storage t Contractor | DSC/PGCE
0.5m thick) due to| soils (minimum 0.5m thick) for using on the surface
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Environmental
Issues/Parameters

Environmental
Impacts

Mitigation Measures

Implement
ation

Supervisio
n Agency

construction of

Agency

| construction  of| the site boundry and access road side slopes | | |

substation sites

protection from side slope erosion.
AThe topsoil, excavated from the propose

construction sites should be 1spread in areas to b

landscaped.
AFollow ECOB

Clearing of
vegetation

Aloss of standingrops
(if any), grass an(
bushes of substation
sites and constructior
camp sites

APrior to start clearing of vegetation; provide adeque
compensation to the owners in time.
AFollow ECORS

Contractor | DSC/PGCI

Fauna (Wildlife)

ADisturbance of wildlife
specally birds due to
project activities such
as earthworks, moving
of project equipment
& transports especially
during night time.

APrepare construction management plan (CMP) by t
contractor and follow it properly.

AFollow GOB rules and regulations on noise.

AProject workers should not disturb or kill any wildlife

AFollow ECORS

Contractor | DSC/PGCI

Construction
Waste

AGeneration of
construction  wastes
from the construction
materials.

AUse of durable, lontasting materials that will not
need to be replacedsaoften, thereby reducing the
amount of construction waste generated over time

AProvision of facilities for proper handling and storag
of construction materials to reduce the amount of
waste caused by damage or exposure to the eleme

APurchase of perishaé construction materials such a:
paints incrementally to ensure reduced spoilage of
unused materials

AUse of building materials that have minimal packag
to avoid the generation of excessive packaging was

AUse of construction materials containing reegtl
content when possible and in accordance with
accepted standards.

AAdequate collection and storage of waste on site ar
safe transportation to the disposal sites and dispos
methods at designated area shall be provided.

Contractor | DSC/PGCI

Drainage
congestion and
flooding

AReducing  floodplair
storage area anc
increase local flooding
ADue to earth filling of
substation sites anc
access roads abov
highest flood level
(HFL).

ADrainage congestion |
the surrounding the

sites are blocked by

AProvide culvert in the access road of the substation

AEnsure adequate monitoring, especially if
construction works are carried out during the
monsoon period.

A Provision for pumping of congested water, if neede

AConsider of HFL during design of substagito avoid
inundation.

AFollow ECOR.

Contractor | DSC/PGCI
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Implement | Supervisio

Environmental Environmental L )
Mitigation Measures ation n Agency
Issues/Parameters Impacts
Agency
the earth
embankment

AUse of noise plug in heavy construction equipment;
Alt is recommended that no constructioshould be
allowed during night time (9 PM to 6 AM)
AAvoid using of construction equipment produci
excessive noise at night;
AConstruction activities should not be during night tir
AAvoid prolonged exposure to noise (produced
equipment) by workers; red
ARegulate use of horns and avoid use of hydra
horns in project vehicles.
AGenerator should be placed within room (concre
walls with roof).
AMonitoring of noise level at construction sit
construction camp as and when required.
AAIll vehicles (e.g., trucks, equipment, and ott
vehicles that support construction works) shall be w
maintained and noemit dark or smoky emissions
excess of the limits described in the EQS.
ASpecific training will be focused on minimizing d
and exhaust gas emissions from heavy construc
vehicles. Drivers of vehicles used during construc
will be under strict nstructions to minimize
unnecessary trips and minimize idling of engines. [
suppression facilities (back pack water sprayer) s
be available where earth and cement works &

ANoise pollution due to

construction activities,
Noise level generators and
construction  vehicle
movement.

Contractor | DSC/PGCI

AAir pollution and dust

eneration due to required.
. . g . ... | ASpray water on dry & loose surface of
Air quality &| construction activities, . .
construction sites redarly; Contractor | DSC/PGCI
dust generators and ; . .
. .| AMaintain adequate moisture content of soil durir
construction  vehicle

transportation, compaction and handling;

AConstruction materials (sand, gravel, and rocks)
spoil materials will be transported trucks covered w,
tarpaulins.

ASprinkle and cover stockpiles ofoke construction
materials (e.g., fine aggregates, sand);

AAvoid use of equipment such as stone crushers at
which produce significant amount of particula
matter.

ADust masks should be provided to all personne
areas prone to dust emissions thrchaut the period
of construction.

AlLaboratory analysis of the river bed materials to

Soil quality ASoil pollution confirmed prior to start collection from the river; ang Contractor | DSC/PGCI

APrevention of spillage and leakage of hazardous lic

movement.
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Environmental
Issues/Parameters

Environmental
Impacts

Mitigation Measures

Implement
ation

Supervisio
n Agency

Agency

| | atconstrgtionsite &camp. | | |

AEnsure not to use transformer containing PCB to a
soil & air pollution.

ARemoval of vegetatior
such as grass, standir
crops (if any) anc
bushes.

APrior to start clearing of vegetation; provide adeque
compensation to the owners in time.
Alocate construction camp away from resident

Sitting of AEnvironmental settlements, cultural sites, water bodies ce Contractor/
construction pollutions (such as ’(minimum 0.5km). DSC PGCB
camps air/dust, noise, water,| ATry to use fallow land to avoid crops damage
wastes & soil) AJust after completion of the construction, hand ov
affecting nearby thel the camp sites to the owners as in earlier condition
settlements, AFollow ECOR
AFollow Bangladesh Road Traffic Authority (BR
traffic rules and regulations;
ASchedule deliveries of materials/ equipment duri
off-peak hours
ATraffic congesbn and | AEngage flagman specially at the entry of t
Traffic road accident due tg substation sites and construction camps for traf
congestion/roa | movement of| control Contractor | DSC/PGCI
d accident construction vehicles. | AEngage experienced drivers to drive project vehicle
AArrange for signal light at night
APrepare and follow proper traffic management; and
AAvoid stockpiling of materials specially at the ro
sidesthat could disturb traffic movement.
AFollow ECOR4
ASolid wastes collection system will be essa&ntvhich
should include separation and collection of so
wastes in the dustbins/waste containers throughag
the work site, construction yard/labour camp.
: . AThe wastes such as piece of rods and woc
APollution due to :
. newspapers, containers etc. can be sold to
wastes  (constructior .
Pollution due tol  wastes from vendess and rest wastes can be dumped into t
. _ nearby road side waste containers/ waste bins fr¢ Contractor | DSC/PGCE
wastes construction activities )
where will send these wastes to the nearest land
& general wastes fromn . .
62N]1SNEQ O 'dumplng site by the Contractors..
AA log of the disposal of toxic and other was
materials is to be kept by éhContractors.
APrior to start cpnstruction, contractor should prepa
waste management plan (WMP) based on the EMF
AFollow ECORO
Community ACommunity H&S Af::}i?r/uct;;rrzlzirteénd warning ggi  surrounding the
health and| nearby the substatior| ' . Contractor | DSC/PGCI
. AGenerators should be placed in the closed room
safety (H&S) site

AFormulate and implement emergency i
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Environmental
Issues/Parameters

Environmental
Impacts

Mitigation Measures

Implement
ation
Agency

Supervisio
n Agency

management plan by the contractor
AFollow ECORO.

AAn experienced Health & Safety (H&S) Manager n
be engaged by the contractor prior to sta
construction

AOnly permitting trained and certified workers to wo
with any electrical equipment.

ASafety induction by the H&S Managehosid be
provided for the workers

APrior to start work, tool box meeting should k
arranged by the H&S Manager for the workers

AFirst Aid Box and personal protective equipment, F

Occupational | AHealth & safety risks (such as safety helmets, safety shoes, eye protec
health and| of construction| glasses, ear plugs/muff waist belts, masks, han Contractor | DSC/PGCI
safety (H&S) workers. gloves, body protective aprons and insulatipgots)
must be provided to the workers and ensure to u
these PPE by the workers;
ASafety signs, health signs, prohibition sign, warr
sign, mandatory sign, emergency escape digstaid
sign, information sign, signboard, supplementz
signboard, safety collar, symbol, pictogra
illuminated sign, acoustic signal, verk
communication and hand signal must be fitted at t
designated sites of the subproject areas.
AFollow ECOR9.
Employment e for the actuites as muon s possle,
generation/inco . ' Contractor | DSC/PGCI
me local people especialll
for PAPs.
(b) Operation Stage:
AA total of 7000 various APlantation of 7000 saplings to replace felled trees o
local tree species ca| the side slopes of thecaess roads during monsoon
be replanted at the| period.
Tree access road side slof é\The dead saplings should be replaced by new sapli D PGCB
replantation @ 2.50m interval. ANursing period of planted sapling should not less th
AAmong the planted 2 years.
saplings, some (abou AFollow ECOR7.
10%) may be dead.
ADrainage congestiol AClean the drains, specially during monsoon regular
will be occurred in the AEnsure adequate monitoring.
Dralnag-e surface dra-uB Wlthln. PGCB PGCB
congestion the substation area if
O&M is not done
regularly.
Community ACommunity H&S ASafety b.arrle.r and warning sign sounding the PGCB PGCB
health and| nearby the substatiorf construction site;
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Implement
ation

Supervisio

Environmental
n Agency

Environmental
Issues/Parameters

Mitigation Measures

Impacts

Agency

safety site AGenerators should be placed in the closed room;
AFollow ECORO
AEnsure security of substation in collaboration with |

Safety & ARisk to continuous ’enforcing aggncies. ' ' '
Security of power supply and AKef:p complf:un ?ookvm the substation ior recording PGCB PGCB
workers even damage O ] LIS2L) SQa O2YLIX FAyao

substation AEnsure availability of adequate safety gears

substation operations
ADue to adequate AO&M of the substations should be done in time for

reliability of power| adequate power generation.
Power Supply supply, . social _Ii_fe an( AFollow ECOR PGCB PGCB

econonic condition of

the people will be

improved

ADue to short circuit of
Short the substation,| . . A
Circuit/Accident| disruption of power AO&M_Of substations should be done in-time PGCB PGCB
. . experienced personnel.
and accident will be
occured.

Table6 : Mitigation Measures for the Specific Impacts of the Substation Subprojects

. Environmental e Implementa | Supervsion
Substations Mitigation Measures .
Impacts tion Agency| Agency

(a) Preconstruction/Construction Stage

400 kV ASite  clearance ATry to avoid tree cutting as many as possible;

Korerhat will be required| AReplantation of minimum 5900 numks of various

Substation, ar.ld 2945 trees I0(.:al saplings aflong the access.road slopes. and ¢ Contractors| DSC/PGCE

Mirsarai, will need to be| private land during monsoon period of operation sta

Chittagong | felled. E

AFollow ECOR8 & 19
ASite  clearance
will be required
and 136 trees ATry to avoid tree cutting as many as possible;
will need to be| AReplantation of minimum 272 numbers of various lo

132/33 kv: felled. saplings along the access road slopes during mons

Basurhat GIS A Water of | period of the operation stage

2x50/75 nearby pond will AFollow ECORS & 19

MVA ] be polluted in| ANeed to prepare waste management pl& follow it. Contractors| DSC/BCB

Substatlon., case of dumping AAIl project vehicles must be washed in the designa

Dagan.bhwya of project | project garage but not in the nearby pond.

n, Feni wastes into| A Dust should be controlled by watering regularly.
pond and| ANoise level should beninimisedby noise barrier (by
washing of| tin/polythene fence).
project vehicles.

ADue to earth
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. Environmental e Implementa | Superision
Substations Mitigation Measures .
Impacts tion Agency | Agency

work, a mosque

at about 100m

far away will be

affected

specially by dus

and noise.

A.

132/33 kV: A
Chandina AL G QA
GIS 2x50/75 Government . .
MVA | Land. Land it ANeed to prepare waste management plan & follow it Contractors| DSC/PGCE
Sub.statlon, now in barren A
DeblFiwar, condition  and
Comilla ready for any

construction.

ANearby khal

water will be
Maijdee. polluted |.n case ANeed to prepare waste management plan & follow it
Substation, of .dumpmg of AAIl project vehicles must be washed in the designa Contractors | DSC/PGCE
Noakhali project wastes .
into the khal| Proiectoarage.
and washing of
project vehicles
(b) Operation Stage:

AA total of 2945 APlantation of minimum5900 saplings to replace fellec
various local trees on the side slopes of the access roads during
tree species car monsoon period.

400 kV be replanted at AThe dead saplings should be replaced by new sapli
Korerhat the access roaq ANursing period of planted sapling should not less th:
Substation, | side §|0De @ 2years. FD PGCE
Mirsarai, 2.50m interval. | AFollow ECO®R7.
Chittagong | AAmong the
planted saplings
some (about
10%) may be
dead.
AA total of 136| APlantationof minimum 272 saplings to replace felled
various local trees on the side slopes of the access roads during
132/33 kv: tree species car monsoon period.
Basurhat GIS be replanted at AThe dead saplings should be replaced by new sapli
2x50/75 the access roaq ANursing period of planted sapling should not less th:
MVA ) side slope @ 2years. FD PGCB
Substation, 2.50m interval. | AFollow ECORY.
Dagan_bhuiya AAmong the
n, Feni planted saplings
some (about
10%) may be
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. Environmental e Implementa | Superision
Substations Mitigation Measures .
Impacts tion Agency| Agency

dead.

132/33 K-
Chandina
GIS 2x50/75
MVA
Substation,
Debidwar,
Comilla

AA total of 420
various local
tree species car
be replanted at
the access roac
side slope @
2.50m interval.

AAmong the
planted saplings
some (about
10%) may be

dead.

APlantationof minimum840 sapligs to replace felled
trees on the side slopes of the access roads during
monsoon period.

AThe dead saplings should be replaced by new saplir

ANursing period of planted sapling should not less th:
2 years.

AFollow ECOR?.

FD

PGCB

Table7 : Mitigation Measures for the Geeral/Common Impacts of TL/Lilbine Subprojects

Environmen
tal
Issues/Para
meters

Environmental
Impacts

Mitigation Measures

(a) Preconstruction/Construction Stage

Implementa
tion Agency

Supervisio
n Agency

A20252 treeswill

APrior to start clearing of vegetation; provide adeque

be partially| compensation to the owners.
affected by| AFollow ECOR7
trimming as well
Clearing of as standing
. . Contractor | DSC/PGCB
vegetation crops (if any)
and bushes
along the ROW
also will be
affected.
Land Aloss of 804 . . .
- APrior to commence construction activities, the own
Requigiion acres land . .
. of the temporarily affeatd land must be noticed an|
(Temporary temporarily for rovided proper compensation as per GOB and
loss of 804 the 884 nos. of © o p P P P
acres land| tower bases of guidelines;
| AAs per GOB & WB guidelines, RAP should be pref DC DSC/PGCB
for the | the TL/LILO line L . .
. for land acquisition/requisition/compensation an
construction .
eriod of follow it.
P AUse GIS instead of AIS in order to reduce |
about 3 .
requirement.
years)
ADisturbance of APrepare construction management plan by the
wildlife specially, contractor and follow it.
Fauna birds due to| AFollowGoB rules and regulations on noise.
- . o P . . . Contractor | DSC/PGCB
(Wildlife) project activities| AProject workers should not disturb or kill the birds.

such as moving
of project

AFollow ECORS
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Environmen
tal
Issues/Para
meters

Environmental
Impacts

Mitigation Measures

Implementa
tion Agency

Supervisio
n Agency

equipment &
transports
especially
during night
time.

AGeneration of | AUse of durable, lontpsting materials tht will not
construction need to be replaced as often, thereby reducing the
wastes from the| amount of construction waste generated over time
construction AProvision of facilities for proper handling and storage
materials. of construction materials to reduce the amount of

waste caused by damage or exposuréhe elements

APurchase of perishable construction materials such |
paints incrementally to ensure reduced spoilage of

Construction ) unused m.atferlals . N | Contractor | DSC/PGCE
Waste AUse of building materials that have minimal packagit
to avoid the generation of excessive packaging wast

AUse of constration materials containing recycled
content when possible and in accordance with
accepted standards.

AAdequate collection and storage of waste on site an
safe transportation to the disposal sites and disposa
methods at designated area shall be provided.

ANoise pollution| AUse of noise plug in heavy construction equipment;
due to | Alt is recommended that no construction should |
construction allowed during night time (M to 6 AM)
activities, AAvoid using of construction equipment producil
generators and excessive noise at night;
construction AConstruction activities should not be during night tim

Noise level vehicle AAvo.id prolonged exposure to noise (produced Contractor | DSC/PGCE
movement. equipment) by workers; and
ARegulate use of horns and avoid ugengdraulic horns
in project vehicles.
AGenerator should be placed within room (concre
walls with roof).
AMonitoring of noise level at construction siti
construction camp as and when required.
AAir pollution | AAIl vehicles (e.qg., trucks, equipment, and other vehic
and dwst | that support construction works) shall be we
generation due| maintained and not emit dark or smoky emissions
Air quality &| to _c_o_nstructlon 'exces_:f; bth(_a I_|m|ts _descnbed in the EQS N Contactor | DSC/IPGCB
dust activities, ASpecific training will be focused on minimizing dust ¢

generators and exhaust gas emissions from heavy construct

construction vehicles. Drivers of vehicles used during construct

vehicle will be under strict instructions to minimiz
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Environmen
tal
Issues/Para
meters

Environmental
Impacts

movement.

Mitigation Measures

unnecessary trip and minimize idling of engines. Dt
suppression facilities (back pack water sprayer) shal
available where earth and cement works are require

ASpray water on dry & loose surface of the construct
sites regularly;

AMaintain adequate moisture conteé of soil during
transportation, compaction and handling;

AConstruction materials (sand, gravel, and rocks) |
spoil materials will be transported trucks covered w
tarpaulins.

ASprinkle and cover stockpiles of loose construct
materials (e.g., fineggregates, sand); and

AAvoid use of equipment such as stone crushers at
which produce significant amount of particula
matter.

ADust masks should be provided to all personnel
areas prone to dust emissions throughout the peri
of construction.

Implementa
tion Agency

Supervisio
n Agency

Soil quality

ASoil pollution

APrevention of spillage and leakage of hazardous lic
at construction site & camp.

AEnsure not to use transformer containing PCB to a\
soil & air pollution.

Contractor

DSC/PGCB

Sitting of
construction
camps

ATemporarily loss
of land for the
construction
camps etc.

AcClearing of
standingcrops if
(any), grass an
bushes

AEnvironmental
pollutions (such
as air, noise
water, wastes &
soil)  affecting
nearby the
settlements,

APrior to commence construction actigs, the owner
of the temporarily affected land must be noticed al
provided proper compensation as per GOB and |
guidelines;

AAs per GOB & WB guidelines, RAP should be pref
for land acquisition/requisition/compensation.

APrior to start clearingf vegetatiory provide adequate
compensation to the owners in time.

AlLocate construction camp away from resident
settlements, cultural sites, water bodies etc (minimt
0.5km).

ATry to use fallow land

Alust after completion of construction, hand over tf
camp #e to the owners as in earlier condition.

AFollow ECOR.

Contractor/
DSC

PGCB

Traffic
congestion/r
oad accident

ATraffic
congestion and
road accident
due to
movement  of
construction

AFollow BRTA traffic rules and regulations;

ASchedule deliveriesf material/ equipment during off
peak hours

AEngage flagman specially at the entry of the substat
site and construction camps for traffic control

AEngage experienced drivers to drive project vehicles

Contractor

DSC/PGCB
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Environmen
tal
Issues/Para
meters

Environment
Impacts

vehicles.

al

Mitigation Measures

AArrange for signal light at night

AProper traffic mangement; and

AAvoiding stockpiling of materials specially at the rc
sides that could hamper traffimovement.

AFollow ECOR4

Implementa
tion Agency

Supervisio
n Agency

Pollution
due
wastes

to

APollution due to

wastes

(construction

wastes
construction
activities
general
FTNRY
camps)

from

&

vastes

z 4
g 7

ASolid wastes collection system will be essential, wt
should include separation and collection of sa
wastes in the dustbins/waste containers througho
the work site, construction yard/labour camp.

AThe wastes such as piecef rods and woods
newspapers, containers etc. can be sold to the venc
and rest wastes can be dumped into the nearby rc
side waste containers/ waste bins fromhere will
send these wastes to the nearest land fill dumping ¢
by the Contractors.

AA log of the disposal of toxic and other waste materi
is to be kept by the Contractors.

AContractor should prepare waste management pl
based on the EMP

AFollow ECOR0

Contractor

DSC/PGCB

Community
health and
safety (H&S)

ACommunity H&S

along

the

distribution line

ASafety barrier and warning sign surrounding t
construction site;

AGenerators should be placed in the closed room

AFormulate and implement emergency i
management plan by the contractor

AFollow ECORO

Contractor

DSC/PGCB

Occupationa
| health and
safety (H&S)

A Health & safety

risks
construction
workers.

of

AAn experienced H&S Manager must be engaged by
contractor prior to start construction

AOnly permitting trained and certified workers to wo|
with any electrical equipment.

AFirst aid box amh personal protective equipment, PF
(such as helmet, safety shoes, eye protection glass,
plugs, waist belt, mask, hand gloves, body proteci
apron, ear muff and insulatingooots) must be
provided to the workers and ensure to use these F
by the wokers;

ASafety signs, health signs, prohibition sign, warr
sign, mandatory sign, emergency escape sign-dids
sign, information sign, signboard, supplement:
signboard, safety collar, symbol, pictogra
illuminated sign, acoustic signal, verbal commioation
and hand signal must be fitted at the designated si
of the subproject area.

AFollow ECOR9

Contractor

DSC/PGCB

Employment

AEmployment

AEmploy local people specially PA&sthe project

Contractor

DSC/PGCB
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Environmen
tal
Issues/Para
meters
generation/i
ncome

Environmental
Impacts

opportunities
for the local
people
especially  for
PAPs.

Mitigation Measures

activities as much as possible.

Implementa
tion Agency

Supervisio
n Agency

(b) Operation Stage:
- <A . . . .
:]Zonlﬁr:unityd A;c;r:;unlty I—tlif; AS::;guctt)ii:useirte:smd warning sign surrounding t
s::e:y an distribution éGenerators should be ated in the closed room. PGCB PGCB
lines AFollow ECORO
AEnsure security of substation in collaboration with |
Safety & ARisk to ,enforcing aggncies. . . .
Security of cOntiNUOLS AKefap compIAaln.thooka the substation for recording PGCB PGCB
workers power supply ,LJS 2 Lt S?QIB...S. ozY
AEnsure availability of adequate safety gears
substation operations
ADue to | AO&M of substations should be done im& for
adequate adequate power generation.
reliability of
ower supply,
Power zocial life erTd PGCB PGCB
Supply )
economic
condition of the
people will be
improved
ADue to short
Stort i on,
Circuit/Accid disruption o AO&M - of substations should be done in time PGCB PGCB
ent experienced personnel.
power and
accident will be
occurred.
ADue to EMF
EMF human health) ATo be checkednd accordinglyake n/a. PGCB PGCB

may be affected

Table 8: Mitigation Measures for the Specific Impaxbf the TL/Lildine Subprojects

Environmen
tal
Issues/Para
meters

Environmental
Impacts

Mitigation Measures

Preconstruction /Construction Stage:

Implementation Agency

Supervision
Agency

Subproject Name: 230kV D/C Korerh@aChowmuhoni Transmission Line

Requiremen | Crop production at ‘ Adequate compensation will be providedttoe

\ DSC/PGCB
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Environmen
tal
Issues/Para
meters

Environmental
Impacts

Mitigation Measures

Implementation Agency

Supervision
Agency

t of land the 163 tower sites | affected people in time following RAP.
will be disrupted.
. . Disruptions ofvater | A Follow BITWA rules and ngligtions on
Disruption L
of boat transport movement navigation.
during construction | A Transmission line should be about 15m above
movement Lo
and of transmission line the HWL.
Disruption over theFeni River | A Close monitor the river crossing site of the TL
of ZCEIturaI at Ch 2+850. during construction to avoid accident.
. A mosque at about | A Try to construct the TL at the river crossing
sites (such . . o .
as amosaue 20m far awayrom during night to avoid disruption of boat
at aboutq TLat ch 48+300 at movenent.
R/S, and a graveyar( A Any waste should not be disposed into the rive Contractors| DSC/PGCB
20m far P . .
awavfrom atch 10+000 at L/S | A River water should be tested quarterly during
y (witin SPIA) may be construction.
TLat ch )
48+300 at affected . A Mosque and graveyard should not be affected
by the project activities (such as by wastes,
R/S, and a . . .
noise, dust etc.). Adequate size noise
graveyard at . .
barrier/screen shouldbe installedat the mosque
ch 10+000 at . . .
. and graveyard site for protecting noise and du
L/S (witin . . : .
SPIA) A No activities should be done during night (6:0C
' AM ¢ 9:00PM).
. A Discharge of fuel, lubricants, chemicals, and
Construction of . . . .
S wastes into adjacent rivers/ponds will be
transmission line
i prevented; and
across rivers, canals | . . . .
A During construction, washing of clothes, bathir
and other waer and cleaning of project vehicle &uipment in
Water bodies (total 15 . . . .
. ( ) the aquatic habitat (e.g. river, pond) will be Contractor | DSC/BBCB
pollution could pollute water o
. . prohibited;
during construction | | L . L
A Surface water quality will be monitored twice ir
stage; .
a year (during dry and wet seasons); and
A ECOPI12 forwater bodies and water qualities
respectively will be followed.
A Discharge of fuel, lubricants, chemicals, and
wastes into adjacent rivers/ponds will be
Due to water
ollution by the prevented; and
P . y A During construction, washing of clothes, bathir
construction of TL . . . . .
Aquatic across the water and cleaning of project vehicle & equipment in
g . . the aquatic habitat (e.g. river, pond) will be Contractor | DSC/PGCB
Fauna bodies,aquatic o
fauna (fishes, frogs prohibited
. gs, A Project workers should not kill fishes & other
shakes etc.) will be .
affected fauna from the water bodies.
A ECOP11 and 12 for watebodies and water
qualities respectively will be followed.
Subproject Name: 230kV D/C KachGazaria Transmission Line:
Requiremen | Crop production at | Adequate compensation willbe | DC DSC/PGCB
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Environmen
tal
Issues/Para
meters

Environmental
Impacts

Mitigation Measures

Implementation Agency

Supervision
Agency

t of land the 134 tower sites | provided to the affected people in
will be disrupted. time following RAP.
Disruptions of water| A Follow BITWA rules and
transport movement regulations on navigation.
during construction Transmission line should be
of transmission line about 15m above the HWL.
over the Meghna Close monitor the river
. . Gumti Riveat ch crossing site of the TL during
Disruption . . .
of boat 33+500. construction to avoid accident
L Any waste should not be Contractors DSC/PGCB
communicati . . .
on disposed into the river.
Try to construct the TL at the
river crossing dung night to
avoid disruption of boat
movement.
River water should be tested
quarterly during construction
Discharge of fuel, lubricants,
chemicals, and wastes into
adjacent rivers/ponds will be
prevented; and
Construction of TL During construction, washing
(along with tower on of clothes, bathing and
both riverbanks) cleaning of project vehicle &
Water acrosghe Meghnag equipment in the aquatic
ollution Gumti River at ch habitat (e.g. river, pnd) will Contractor DSC/PGCB
P 33+500 will pliute be prohibited;
river water; Surface water quality will be
monitored twice in a year
(during dry and wet seasons);
and
ECOP12 for water bodies and
water qualities respectively
will be followed.
Discharge of fuel, lubricants,
chemicals, and wastes into
Due to water . . .
. adjacent rivers/ponds will be
pollution by tre
) prevented; and
construction of TL . . .
Aquatic across the water During construction, washing
; . ) of clothes, bathig and Contractor DSC/PGCB
Fauna bodies, aquatic . . .
. cleaning of project vehicle &
fauna (fishes, frogs, ) . .
. equipment in the aquatic
shakes etc.) will be . . .
habitat (e.qg. river, pond) will
affected o
be prohibited;
Project workers should not kill
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Environmen
tal
Issues/Para

Environmental
Impacts

Mitigation Measures

Implementation Agency

Supervision
Agency

meters
fishes & other fauna from the
water bodies.

ECOHR1 and 12 for water
bodies and water qualities
respectively wilbe followed.
Subproject Name: KorerhaBSRM LILO Line:
AForest trees may APrior

to dart construction,

Forest tress

. be affected by | written permission should be
in the poket N .
hilly area trimming of trees| taken from the FD i(In case
fro?,n ch alongthe ROW trimming of forest trees), Contractor DSC/PGCB/F
34450 Awildlife  specially| AFollow ECOR6, 17and 18.
114700 birds  will be
disturbed

Environmental Monitoring Plan: The aim of the Environmental Monitoring Plan during the
preconstriction/construction and operation stages of the subproject of substai@nTLLilo is to
compare the monitored data against the baseline condition collected during the study period to
assess the effectiveness of the mitigation measures and the protectiorenvironmental
components (e.g. water, soil, noise etc.) based on the national standards. A monitoring schedule has
been drawn up based on the environmental components that may be affected during the
preconstruction/construction and operation stages ottproject. Since the project is likely to have
impact on various components of the environment, a comprehensive monitoring plan: (i) for the
substation subprojects covering land acquisition, vegetation clearance, tree felling/replantation,
drainage congestn/flooding, air quality, water quality, soil quality, noise quality, fauna and health
& safety as well as (ii) for the /Lilo subprojects coveringemporaryland requirement, vegetation
clearance, treg¢rimming,disturbance ofauna, soil pollution,nois@ollution and health & safety has
been provided in the Monitoring PlaBetails of Monitoring Plan is given in the following Table 8.

Table9 : Environmental Monitoring Plan for Substation Subprojects

Supervisio
n Agency

Environme
ntal
Issues/Par
ameters
PreconstructionConstruction Stage

S| A Implement

Guidelines Monitorin | Frequency Location ation
g Agency

Monitoring Parameters

Regular
Felling of | AChecking whethel during tree | Within ROW of
trees'and proper _compe_nsatioq DOE/ED Inspection fglling and | substation & | Contractor DSC/PGCE
clearing of as mentioned in RP i site accessroad | /FD
vegetation received by RPs. clearing sites
operations
Checking whethel
Fauna wildlife is . Contractor
(Wildlife) disturbing/kiling by the DOE/FD Inspection | Weekly ROV of Route IED DSC/PGCE
workers
Drainage | AChecking drainag( Hydrologic | Inspection| Regular Substation site| Contractor | DSC/PGCE
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Environme Supervisio
Means of Implement
ntal o Standards/ o . ’ n Agency
Monitoring Parameters S Monitorin | Frequency Location ation
Issues/Par Guidelines
g Agency
ameters
Congestion| congestion & top of a/Drainage during
/Flooding substation site above study earthworks
HFL
DOE Noise At
N0|se. Ambient roise level Pollution Measure | As &_when construction Contractor | DSC/PGCE
Pollution Control ment required sites & camps
Rules, 2006 P
ADust  should  be
Dust contrqlled by water DOE . ' '
. spraying regularly ~ 7" . Inspection | Daily SS sites Contractor | DSC/PGCE
Pollution 4 . guidelines
specially during dry
period.
Sampling
Surface
pH, BOB COD, Nk, DOE and Nearby 3
Watgr PQ Standards | Laborator Quarterly Water bodies Contractor | DSC/PGCH
Quality .
y Analysis
Sampling At 3
Ground and construction
Water/Drin DOE Laborator camps (in
king Water pH, Mn, Fe, As, TC, FC Stardards | y Analysis Quarterly Chittagong, Contractor | DSC/PGCE
Quality Comilla &
Noakhali)
ACheckingcollection,
storage,
transportation, and
disposal of hazardou
waste;
Pollution AWaste from
due to constructionsite to be| DOE Inspection| Weekly | CONSUUCION | o ractor | DSC/PGCE
collected and dispose( guidelines camps
Wastes
safely to the
designated sites; and
Awastes from labour
camp to be dispose(
properly at the
designated sites.
-IC-:r(;ir:f I((:estion ACheclig meeting meee;(tilgt?npomt
9 point of existing road BRTA Inspection | Daily 9 Contractor | DSC/PGCE
/Road road & access
: & access road
Accident road
Occupation Checking health, use ¢ Inspection At
al health PPE & 1 a'd. fgcmtles, DQE/IFC &testing | Daily cgnstruchon Contractor | DSC/PGCE
DWQ, sanitation an(¢ guidelines sites and
and safety . of DWQ
accommaodation cams
.. | Awareness of loce
Community eople and staying DOE/IFC At
health and beop e Inspection | Monthly constuction Contractor | DSC/PGCE
safely from the project guidelines .
safety e site and camps
activities
Operation Stage
Tree Replanting of sapling
replantatio | and decking| FD Inspection As &-when A.CCGSS road FD PGCB
required side slogs
n replacement of deac
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Environme Supervisio
Means of Implement
ntal o Standards/ o . ’ n Agency
Monitoring Parameters S Monitorin | Frequency Location ation
Issues/Par Guidelines
g Agency
ameters
saplings &  nursing
(watering & fertilizer) of
saplingdor 2 years
Checking drainage . As & when
Drainage | congestion in the Hydrologic required Substation
) . . ) al/Drainage| Inspection ; . PGCB PGCB
congestion | substation sits during stud during sites
monsoon y monsoon
Community . | .
health and Commumty H&.S nearb DQE/I.FC Inspection | Monthly S_ubstanon PGCB PGCB
the substation site guidelines sites
safety
Safety &
Security of | Checking use of PPE | DOE/IFC . . Substation
Substation | duty of security force guidelines Inspection | Daily sites PGCB PGCB
& workers

Table 10: Environmertal Monitoring Plan for TLLilolines Subprojects

: Standard Supervisi
Environmental .
Monitoring s/ Means of | Frequen : Implementat on
Issues/Parame o - Location .
ters Parameters | Guidelin | Monitoring cy ion Agency | Agency
es
PreconstructionConstruction Stage
AEnsure
that PAPs
Requirement et
of Ignd gompensa ROW of
(Temporar tion as per As per Inspection Asper | the DC DSC/PGC
1porary P RAP P RAP | TL/LILOIin B
requisition for RAP which
es
3 years) needs to
be
prepared.
Trimming
< . of trees
Trimmingof A\?\/ngﬁgg Daily within
treeswithin roDer during ROWand
ROWand Eon?pensa tree clearing
clearlng tion as DOE/FD | Inspection felllng vegetation FD DSC/PGC
vegetation . andsite | from the B
mentione )
from the tower . . clearing | tower
din RAP is ;
bases of the received operatio | bases 6
TL/LILO lines. by PAPS ns the
y : TLLILO
lines.
At
adjacent
. . Ambient DOE Measurem AS & subproject DSC/PGC
Noise Pollution : standard when cultural Contractor
noise level ent . : B
S required | sites &
constructi
on camps
Pollution due | AChecking | DOE Inspection contractor | DSC/PGC
to Wastes storage, guideline P Daily Constructi B
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. Standard Supervisi
Environmental .
Monitoring s/ Means of | Frequen : Implementat on
Issues/Parame D o Location .
ters Parameters | Guidelin | Monitoring cy ion Agency | Agency
es
transporta | s on sites
tion, andcamps
handling,
and
disposal
of
wastes;
AWastes
from
constructi
on sites
and
campsto
be
disposed
properly
at the
designate
d waste
dumping
sites.
Sampling River
and Crossing
pH, BOB DOE Laboratory Site of
gﬂgﬁfe Water COD, NH Standard| Analysis Quarterl Meghna Contractor ESC/PGC
y PQ s y Gumti &
Feni River
by TL
Sampling 3
and Constructi
Laboratory on camps
Grgun_d Water pH, Mn, Fe, DOE Analysis Quarterl | (in DSC/PGC
/Drinking Standard . Contractor
. As, TC, FC y Chittagong B
Water Quality S .
, Commilla
&
Noakhali)
. At
Checking roadRly.
Traffic road . crossing
congestion/Ro crossing BRTA Inspection | Daily points & Contractor DSC/PGC
. points,road B
ad Accident . road
adjacentto !
adjacent
towers etc.
to towers
Cutural sites in| Checking A mosque
SPIA (such as ¢ whether at R/S at
mosque at R/S| these two As & about 20m
at about 20m | cultural DOE when distance at DSC/PGC
distance at ch | sites are guideline | Inspection | required | ch 48+300 | Contractor B
48+300 and a | affected by | s and a
gravegard at | the project gravegard
L/S at about adivities at L/S at
25m distance | such as by about 25m
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Environmental
Issues/Parame
ters

Monitoring

Parameters

Standard
s/
Guidelin
es

Means of
Monitoring

Frequen
cy

Location

Implementat
ion Agency

Supervisi
on
Agency

from Korerhat | noise, distance
Choumohini | wastes etc. from
TL. Korerhat
Choumoh
ini TL.
Use of PPE,
. general At
Occupational health, DQE/I.F C . . constructi DSC/PGC
healthand guideline | Inspection | Daily . Contractor
water on sites B
safety S
supply and andcamps
sanitation
At
Community Awareness | DOE/IFC COI’]SFI‘UCII
. . on site DSC/PGC
health and of local guideline | Inspection | Monthly and Contractor B
safety people S .
crossing of
roads
Operation Stage
Once
every
N yearand
g:m:glgg()f as Along the
Talltrees ESMF Inspection | directed | TLLILO PGCB PGCB
under the .
by the Lines
TL
relevant
engineer
of PGCB
At
populated
On site Twice a \Ellvrr?:re
EMF EMF level ESMF measurem L PGCB PGCB
year TLLilio
ent .
lines
passes
over
DOE
Short L . . Along the
circuit/accident Safety gmdelme Inspection | Daily TULines PGCB PGCB
Occupational As Along the
Health and Use of PPE required Inspecton | Daily TLLILO PGCB PGCB
Safety (OHS) q lines
Access to DOE/PD
Power Supply | the rural area - Inspection | project | TULILO PGCB PGCB
on priority guideline period | lines
basis. S
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The EMP Implementation Schedule and Implementatidost: The schedule of implementing the
EMP has been prepared based on the environmental issues/parameters illustrated in the EMP which
will be followed at the certain period of the project. However, this implementation schedule is
subject to change deperay on the existing situation. The estimated duration of the construction
work is approximately 3 years. Approximate cost for the implementatioth®fEMP is about BDT
7.020 millions (approx.83,000 USD) PGCBuwill userevenue budget for operational phadeMP at

actual cost basis

Environmental Code of Practises (ECOP): The ECOP is prepared as a guideline for environment
management of different components of the substation and TL subprojects. The ECOP has designed
to address all potential impacts duringe construction of the substations, rehabilitation of the
transmission lines, and construction of the new transmission lines. The ECOP will provide guidelines
for best operating practices and environmental management guidelines to be followed by the
contractors for sustainable management of all environmental issues. The list of ECORgg@ripa

the subprojects of ESPNERgiven belowProject Planning and DesidRoute Selectio,ower/Pole
Erection, Overhead Power Cable Installation, Installation afsformer on HPole, Substation Site
Preparation,Construction Camps,Topsoil Salvage, Storage and ReplacBmeaty Areas, Land
Reclamation, Waste Management, Water BodM&gter QualityPublic Health and Safety, Material
Storage, Transport & Handlingyt@ng/triming of Trees,VegetationNatural Habitats,Occupational
Health and safetyCommunity Health and Safety.

8. INSTITUTIONAL ARRANGEMENT AND CAPACITY BUILDING

Institutional arrangements are essential to implement the suggested mitigation measuresrijyrop

and to execute Monitoring Plan at different project stages. The implementation of the EMP also
requires capacity building of the EMP implementation agency through training needs and plan. The
structured institutional settings facilitate proper implem@&tion of the environment safeguard
requirements for the development of the project. The PGCB is the key authority to follow up all the
relevant environmental safeguard requirements following institutional arrangement. In addition, the
relevant organizatins such as cawltant, contractor, DOE arfeD arealso included. Enhancement

2T GKS OF LI OA (E® iséquirdd KB the d@féctiv@ dmplementation of proposed

mitigation measures and monitoring the resultant effect, some training programs amaeaess

workshop are also essentibefore and after starting of constructiorush asGeneral environmental

awareness, regulatory requirements, environmental impacts and mitigation, analysis of alternatives,
environmental management (EMP and ECOP), BEmeotal assessment, monitoring activities and
H&SGrievance Redress Mechanism: The concern/grievances may come from the local/affected people
related to inappropriate implementation of various components of EMP or the overall road upgrading

itself. Thesessues will be addressed through acknowledgement, evaluation and corrective action and
response approach. A grievance redress mechanism will be established to receive, evaluate, and facilitate
0KS NBazfdziazy 2F | FFSOGSR Li&antds Spdt th® Bofid Sandy a = O+
environmental performance of the project. The GRM aims to provide a trusted way to voice and resolve
O2yOSNya tAYy1SR G2 GKS LINR2SOG> YR G2 6S Iy S¥¥SO

9. PUBLIC CONSULTATION ANDRWATION DISCLOSURE

The aim of public consultation is to ensure that the people and the stakeholders living in the SPIA
become aware about the project activities and the aim is also to ensure the acceptance of the
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subprojecs of Substation & TLilo activiies. Public consultation is important to collect baseline
information and to identify potential impacts and mitigation measures. After conducting public
consultation, it is also important to disclose information to the public in their own language
regarding the decision and measures planned to be taken against different project activities. As a
part of the environmental study, the environmental team conducteeral stakeholders meeting

with local administrative authority, businessmen, fermers, serviceoltlers, workers, drivers,
shopkeeperswomenas well as PAPA total of five stakeholders have been carried during the
preparation of the IEEof the project. The findings of theconsultations are as follows: (ihain
positive issues are: ngploymenbpportunities, improvemert of local and national @nomy
improvement ofsecurity and improvementof power generation etc. andhain negative issues are:
permanent (due to construction of SS) and temporay land loss (due to construction of TL/Lilo lines);
lossedtrimming  of vegetation air/dust pollution mainly due to construction of SS, noise pollution
due to movement of project vehicles/equipmeand accidentdéinjuries may be occurred during
constructionand operation stagesf the projectetc. The paitipants of the consultations also have
suggested to enhance the positive issues/impacts and possible mitigation measures to minimize the
negative impacts.The participants of the consultations are infavour of the project implementation.

The implementatio of the EMP for theproper management of mitigation/enhancement measures
of the project as document or repqrshould be publicly available in readable format to the local
people.Theproject proponent(e.g. PGCB) should ensure information disclosur&éddcal people
and to the respective stakeholders of the respective subproject under the proposed project.

10. CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The Government of Bangladesh (GOB) has set long term goals for the power sector in the country.
Proviing access to affordable, reliable and quality supply of electricity to the majority of the people
of Bangladesh by 2020 are the goals of the GOB to users the next millennium. In line with the above
stated goals, the GOB is expected to obtain financippett from the International Development
Association (IDA) for the proposed Enhancement and Strengthening of Power Network in Eastern
Region (ESPNER) project to ensure reliable and quality supply of electricity to the rural and urban
consumers in Bangladh through improvements in technical efficiency of the distribution system.
The proposed project is expected to provide support for augmentation and rehabilitation of the
transmission network of the Power Grid Company of Bangladesh (PGCB) under the wer C
Power Division, Ministry of Power, Energy and Mineral Resources (MOPEMR) of the GOB. Main
components of the project include:

9 Construction of new 230/132 kV two substations and new 132/33 kV 10 substations;
1 Construction of nev288.642long 132 kV, 230/and 400k\ransmission line¢TL); and
M Construction ohew 8LILOlines;

The present power network in Greater Comilla, Noakhali and Chittagong areas of Bangladesh is aged
and suffering numerous problems as system demand is growing rapidly. The gG=ateita and
Noakhali areas are the second largest demand areas after the capital city of Dhaka. The greater
Chittagong area is on the verge of massive industrialization as the government is taking initiatives to
set up multiple economic zones, upgrade pdacility and transportation network. Hence, the
project was conceptualized with a rationale to expand the 230 kV transmission systems and to
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strengthen the 132 kV transmission systems in the project area, in order to, eliminate the
operational bottleneckscaused due to inadequacy of the existing system. The project will also
provide an adequate infrastructure for the future power sector development of the area.

The TOR has prepared to carrydiEfor the project in accordance with the relevant laws and
regulations of the GOB and the WB. The specific environmental guideline for the power sector is not
available in Bangladestiowever,the DOE environmental guidelines for the industries provide a
general framework for conducting environmental study for teatire sector. Therefore, the
proposed IEEwill be conducted following the DOE environmental guidelines. In addition, it is
suggested to follow the Environmental & Social Management Framework (ESMF) of Rural Electricity
Transmission and Distribution Projeaf PGCB and BREB as well as WB environmental guidelines for
the power sector.

The scope of work of théEEincludes: (a) Review of existing information (relevant all documents)

from secondary sources, and identify gaps to be filled, relevant to therammiental screening

needs from primary surveys. (b) Provide a description of the environment (such as baseline data on
physical, biological and socioeconomic characteristics of the subproject site along with area of
influence). (c) Represent the primaryrgeys where include baseline (air, water, noise, and riverbed)
environmental quality monitoring at representative and sensitive locations, and identification of all
macrolevel environmental issues within the SUBNRP 2S00 Qa Ay Ff dzSyO0S | NBI
environmentally sensitive locations on and along the Pubjects as well as within the SWINE 2 SO Q&
influence area. (€)Arsa3 S a il 1 SK2 f R @itk De |68l gedplefirdnt all prafegsisto

find out their opinion within the subproject. (f) Alyais of alternatives to the proposed subproject.

(g) ldentify and assessment of potential environmental impacts due to implementation of the
subproject. (h) Formulation of Environmental Management Plan (EMP)

Initially, 3 sites for each proposed substatiand 3 routes for each proposed TL have been selected
and environmental screening and assessnmiemntthese 3 substation sites and TL routes have been
done for identifying the potential impacts based on the collected baseline information/data by the
envirormental specialist and survey tearfrom these 3 sites/routes, environmentally suitable
substation site and TL have been finally selected. The potential impuadisef selected subprojects

of the substationand TLLILOLines during pre-construction/ constuction and operation stages of
the subprojects are:

(a) For Substation Subprojects:

(DGeneral/Common Potential Impacts:

During Preconstruction/Constructiow total of 85.99acresland acquisition, clearing of vegetation
including 3501 trees hydrology/drainage congestigntop ils, and dust pollutiomoise pollution
waste pollution, soil pollution traffic congestion occupational HEommunity HSandemployment
generation and

During OperationDrainage congestiortree replantation(a total 7000 various trees)landscape

occupational HRommunity HSandimprovement of social and economical life of the people.

(i) Specific Impacts ofSubstations
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During Preconstruction/Construction2,945 trees, 136trees & 420 trees need lbe cutdue to
construction of Korerhat, Basurhat & Chandina substation respectfully. SW pollution of pore will
occurreddue to construction of MaijdeeBasurha& Chandina substation respectfully.

(b) ForTL&LILOLinesSubprojects

(i) General/Common Impacts:
Pre-construcion/Construction Phaséfrimming of 2252 trees Disturbanceof Fauna (wildlife)Loss
of Top Soil due to tower, Noideollution, Air and DustPollution, Soil Pollution Pollutiondue to
Wastes, Aquatic Habitat, Traffic Congestion/RoadAccident, Siting of Construction Camps,
Occupational Health and Safety Community Health and Safety, Employment Generation/Income
Operation Stage: Landscape Community Health and Safety, Occupational Health and Safety
Improvement of Social & Econontiife, Short Circuit/Acdent, EMF (ElectriMagnetic Fields (EMF).

(if) Specific Impacts
Preconstruction/Construction Phaséisrubtion of boat movement in the Meghh&umti River
during constructiorof the Kachud.akshamrlL andDisrubtion of boat movement in the Feni River
amosque dueat 20m far away at R/S of the TL at ch 48+300 and a graveyard at 25m faraway at L/S
of the TLdueto constructionof the KorerhaChoumohini TL.Pocket hilly areas with forest small to
medium trees will be affected (trimming) due construction ofé¢hatBSRM_ILQine.

The potential impacts during comsgttion phaseare shortterm that can be avoided or eliminate to

ed or reduced by adopting the mitigation measures properly. Therefore, the anticipated negative
construction elated impacts could bemostly controlled/minimized or eliminated by taking
suggested mitigation measures and manage the implementation of the mitigation measures through
the EMP including effective monitoring plan during qemnstruction/construction and operation
phases of theroject.

The potential impacts during operation are long term and PGCB should ensure to mitigate these
impacts through implementation of the EMP including monitoring plan propergpprox.otal
budget for EMP is about BDT 7,124,000

Recommendations

Based on the findings of thEEEstudy, the following can be recommended:

1 Based on the EMP of tH&E Construction Environmental Management Plan (CEMP) should
be prepared by the contractor prior to start construction of the project andaaciordingly
during construction;

1 The EMP will be included in the bid document of the civil works along with the EMP budget
and eventually become part of the civil works contract (s);

 The mitigation measures for the negative impacts and enhancement measures for the

positive impacts of the project as mentioned in the EMP must be implemented by the
contractor (s) properly in schedule time; and

9 The main tool for the successful implementation of the EMP is the environmental monitoring
during various stages of the project, which must be carried out properly in time by the
client/DSC/other relevant organisations.
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1.INTRODUCTION

1.1 Background

The economy of Banglades$ias performed well over the past decade. Its Gross Domestic Product

(GDP) has grown at an average of 6% per ansince 2010. In Fiscal Year 2014 (FY 14), the country

moved up to a lowemiddle income country (LMIC) status as per capita Gross National Income (GNI)

2F !'{p mZnyn ONRaaSR (G(KS [aL/ GKNBakKz2tR 2F ! {bp
US$1,43@t the end of FY 2016. This sustained growth was achieved despite the negative impacts of

the global recession, oil price rise, unrest in the Middle East and local natural disasters as well as
political disturbance and has largely been dependent on a bieliland affordable supply of

St SOGNROAGRE® . IFy3dflrRSaKQa SO2y2Yeée O2dzxZ R KIF @S LIS
developed in line with the economic demands.

The supply of power in Bangladesh has not been able to keep pace with the rapid gralethand

and consumers experience frequent power outages. Current installed generation capacity in
Bangladesh is 13,000 meWgdatts (MW), while available capacity is only 9,000 MW. The highest
demand served in the country until November 2016 was 9,036 KMWaverage, over 1,000 MW of
load shedding occurs in the summer. Electricity demand is projected to grow by more than 10
percent per annum over the medium term. The Power Sector Master Plan 2016 has projected that
demand will rise to more than 50,000 MW B041.

The shortage of electricity and poor quality of supply (aged and low capacity grid network) not only
affect households, but also industry and services, which account for a major share of growth in the
economy. According to the 2013 World Bank (VEB}erprise Survey, Bangladeshi businesses on
average suffered power outages for 840 hours per year, resulting in an output loss of approximately
3 % of GDP. The availability and reliability of power is hence a key constraint ¢cegiion and
poverty rediction.

The Government of Bangladesh (GOB) has set long term goals for the power sector in the country.
Providing access to affordable, reliable and quality supply of electricity to the majority of the people
of Bangladesh by 2020 are the goals of the GDiBsers the next millennium. In line with the above
stated goals, the GOB is expected to obtain financial support from the International Development
Association (IDA) for the proposed Enhancement and Strengthening of Power Network in Eastern
Region (ESHRR) project to ensure reliable and quality supply of electricity to the rural and urban
consumers in Bangladesh through improvements in technical efficiency of the distribution system.
The proposed project is expected to provide support for augmentatiosh mamabilitation of the
transmission network of the Power Grid Company of Bangladesh (PGCB) under the Power Cell,
Power Division, Ministry of Power, Energy and Mineral Resources (MOPEMR) of the GOB.

Main components of the project include:

Constriction ofnew 132 kV substations;
Construction of new 132 kV transmission lines
Construction of new 230 kV transmissiores;and
Construction of newILCLines.

> > > >
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The present power network in Greater Comilla, Noakhali and Chittagong areas of Bangladesh is aged
and suffering numerous problems as system demand is growing rapidly. The greater Comilla and
Noakhali areas are the second largest demand areas after the capital city of Dhaka. The greater
Chittagong area is on the verge of massive industrialization as ttegrguent is taking initiatives to

set up multiple economic zones, upgrade port facility and transportation network. Hence, the
project was conceptualized with a rationale to expand the 230 kV transmission systems and to
strengthen the 132 kV transmissionssgms in the project area, in order to, eliminate the
operational bottlenecks caused due to inadequacy of the existing system.

In order to strengthen Dhak&hittagong Transmission Backbone System, establishment of
400/230kV & 400/132kV substation at Korattthrough LILO of Modunaghdieghnaghat 400kV

D/C line has been planned which will improve system stability and reduce losses. For dispersal of
power from Korewrhat to nearby load centers, LILO of Comilla (N)-B®RiVHathazari230kV D/C

line & LILO oféni /Bariorhat-Hathazari 132kV D/C line have been plannédfuture few more 230

kV substations in & around this economic zame also expected to be fed directly from 230 kV bus

of Mirsharai 400/230kV substation.Further, establishment of 132/33kVtatibas at New Mooring
(Anadabazar) along with reconditioning of SikalbaRatyaDohazari 2 E Q & B3RkV IDITJ line
section with high capacity conductor has been planned. In addition, renovation of Halishahar
substation along with augmentation of transfoation cgapacity and upgradation from AIS to GIS
substation has been planned to improve reliability of power supply in the vicinity of Halishahar. For
strengthening of transmission system in Noakhali and Comilla area, kor€thawmuhinirKachua
Gazaria230 kV high capacity corridor along with establishment of 230 /130kV substations at
Chowmubhini and Kachua has been planned.

The TOR has prepared to carryout detaileéfor the project in accordance with the relevant laws

and regulations of the GOB andet WB. The specific environmental guideline for the power sector is

not available in Bangladesh. HoweverttteS LJ- NI YSYy (T 2 T DOB/ éivirdhbhghtdlS v (i Q &
guidelines for the industridprojects provide a general framework for conducting environmental

study for the entire sector. Thereforethe proposd&E will be conducted following the DOE
environmental guidelines. In addition, it is suggested to follow the Environmental & Social
Management Framework (ESMF) of Rural Electricity Transmission and DistriBuiject of PGCB

and BREB as well as WB environmental guidelines for the power sector.

The IEE report is updated due to change of three substation location namely Chandina & Laksam at
Cumilla district and Kosba at Brahmanbaria district. Census, |IOLetnzankvey and consultation
were conducted during updating of thiEE The reasons of changed locations are:

1 To avoid impacts on private land and due to availability of Government land, PGCB has
changed the location of Chandina at Cumilla District.

1 Land owers requested PGCB to change the project locations as initially proposed for the
Laksham at Cumilla District and Koshba at Brahmanbaria district festatibn location.
PGCB has conducted several consultations with the APs and they did not agreeide prov
the land. So PGCB with the suggestions of DC office proposed new land adjacent to the
previous location. New land owners are also consulted and agreed to provide land for the
substation. Proposed new lands are adjacent to the previously selected #awad so
transmission line route is almost same for Laksham and Kosba and for Chandina
transmission line route increased about 3.17 km (previously it was 9.83km and now 13.0 km)
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1.2 Expected Benefits of the Project

The project is expected to positively influentbe environmental, social and economic profile of the
project area. The expected benefits are described below:

Environmental BenefitsReplacing the electricity from Diesel Generator (DG) sets with Grid
power will result in saving of millions of litersfossil fuel and reduction in pollution level of

the Project area. Expected environmental benefits include reduction in the level of
Particulate Matters, SOx, NOx and Green House Gases (GHG).

Social Benefitsit is expected that about 194,000 new residiahtconsumers and about
11,500 new agricultural consumers would be supplied power through the systems proposed
under the project. Additionally, about 4,200 small scale industries and 2 large scale
industries could be supplied power through the schemes psgil under the project, which

in turn, is expected to generate direct employment for about 85,000 people and a significant
number of indirectemployments Further, the new agricultural connections will boost the
agricultural output of the area.

Economic Beefits: Considering the fact that the difference between charges of electricity
from off-Grid sources and that from grid is around 15 Taka (Tk), there will be significant cost
saving to end users. It is expected that the initial value of savings will & Million Taka,
which will gradually increase to 7070 Million Taka.

Power being an enabler sector often results in the overall growth and development of the area.
Income level of the general population tends to generally increase in the areas wherdcéhectr
makes an inroad or where the existing power infrastructure is improved.

1.3 Legislative Requirements

The main components of the Environment ConservatioEXef) 1995 are (GOB, 1995, pages 613

621):

a) 5SSOt I NFdGAz2y 2F S02f 2ididnOn thefoeratdoiNand proddss, | NB I &

which can be carried or cannot be initiated in the ecologically critical area.

b) Regulation in respect of vehicle emitting smoke harmful for the environment.

c) Environmental clearance for all industrial units and pragect

d) Regulation on the industries and other development activitiedischarge permit.

e) Promulgation of standards for quality of air, water, noise and soil for different purposes.

f)  Promulgation of standard limit for discharging and emitting waste.

g) Formulaton and declaration of environmental guidelines.

h) Penal measuresforne®2 YLIX Al yOS ¢
The major requirements of the Environment Conservation REER),199dre (GOB, 1997, pages
13032346):

a abl A2yt 9Y@ANRBYYSY(l t v daustipasofwatérl y Rl NRa

industrial effluent, emission, noise, vehicular exhaust etc.
b. Requirements and procedures to obtain environmental clearance.
c. Requirement for Initial Environmental Examination (IEE)according to categories of

industrial and other develop Sy i Ay i SNBSy(GA2y a dé

For preparation of théEEreport, therefore, the following legislative procedure will be followed:
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- Collection and review of relevant information regarding environmental legislation, statutory
orders, bylaws, etc. connected to prepation and approval of thdEEreport by the
Department of EnvironmentDOE) and draft the memo. The memo will also consider the
requirements oWBGuidelines.

- Conduction of meetings Wi the DOEthe Ministry of Emironment and Forest (MEF), and
the Loal Government Engineering Department (LGED). During these meetings appropriate
legal and administrative procedures will be discussed. Review of other relevant
environmental laws, regulations, Norms, and Standards on Air, Noise, Water, Waste,
Wildlife, andetc.

- Conduction of discussion meetingtiwithe DOELJF NIi A Odzf | NI @ F2NJ a9y JA NP
/| SNIATAOFGS¢ theECA1995 andERR1PIIS Badgladekh

Besides thisWB has its own environmental and socis&feguard policiesAccording to he

policiesset byWBa | IFEf S@St aiGdzReéé Aa | aiddzRé GKFG AyOf dzf
the prediction and assessment of environmental impacts, and the preparation of mitigation

YSI &adz2NBEa |yR Y2yAG2NAyYy A L} |y AlsoobasicSpRncipley of RS G I A
considering environmental and social impacts, the followgguidelines will be followed:

1. 4! 6ARS NIy3aS 2F AYLI Ola Ydzald 6S WBRNEIASRO
wide range of environmental and social issues.

2. Measures for environmental and social considerations must be implemented from an early
stage to a monitoring stage.

3. WB asks stakeholders for their participatiolVB incorporates stakeholder opinions into
decisionmaking processes regarding environmental asocial considerations by ensuring
the meaningful participation of stakeholders in order to have consideration for
environmental and social factors and to reach a consensus accordiWiyreplies to
a0 1SK2f RSNEQ |jdzSadA 2y anbmeétigs {r&iéspdndb®e Xak what K 2 LJF
they say.

4. WB discloses informationWB itself discloses information on environmental and social
considerations in collaboration with project proponents etc., in order to ensure
accountability and to promote the partidipl A 2y 2 F @F NA2dza aidl 1 SK2t RS

1.4 Main Objectives of the IEE

¢KS AYLX SYSyildlGAz2y 2F GKS adzoLINR2SO0GaAQ I+ OUGABAGA
surrounding environment. These impacts will be on pite/sicchemical, biological/ecological and
socb-economic environment. Hence, to prevent and/or to reduce the negative environmental
impacts at an acceptable level and to enhance the positive environmental impacts linked with the
implementation of the subproject activities of the project; lHs tobe required.

Based on the above requirement, the environmental consultant employed for this project will carry
out the IEEand contribute to bidding document for incorporation of EMP cost.

1.5 Extent of the Study

ThislEEis carried out based on the approveéerms of reference (TOR) (Annéx against thelEE
Study TOR (Anne®) submitted to the Department of Environment for approval. The influence of
impact has been defined d@sKm on each side from thgubstation suprojects locationand along
the rights of vay (ROW) for transmission linddowever, the study area has been extended beyond
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5 Km area if any major environmental significant area is found and might have impact due to the
project. Geographical Information System (GIS) techniques have also beerbassd on recent
satellite imageries of the project area for above purposes. Assessment is carried out on the following
environment components: terrestrial and aquatic ecology, soil, water, air, noise, and socio economic
aspects. The impacts on ecologicalnsitive areas (e.g. wildlife sanctuaries, biosphere reserve, and
protected places) within 5 Km of the project areas have been assessed.

1.6 Scope of Work

The scope of work of thEEBncludes:

a) Review ofrelevant all documentsand data/information from secomlary sources, and
identify gaps to be filled, relevant to the environntahscreening needs from fieklrveys.

b) Provide a description of the environmexttbaseline(such as baseline data on physical,
biologicalecologicaland socieeconomic characteristicef the subproject site along with
area of influence).

c) Represent the fieldsurveys where include baselinéir, noise, surface water and
ground/drinking watej environmental quality monitoring at representative and sensitive
locations, and identification bmacrolevel environmental issues within the SUBNE 2 SO Q&
influence area.

d) Collect information orenvironmentally sensitive locations on and alahg sub-projects as
well as withinthesb-LINE 2SO0l Qa Ay ¥t dzSy OS | NBI @

e) Arrange consultatiorwith the loal peqle specially project affected persons (PA®$nd
out their opiniors aboutthe subprojects.

f) Analysis of alternatives to the proposed spitpjects.

g) ldentify and assessment of potential environmental impacts due to implementation of the
sub-projects.

h) Conduct preliminary analysis of impacts and managemeeasures of the nature, scale and
magitude of the impacts that the ub-project is likéy to cause on the environmerand
classify the same using established methods.

i) Develop Environmental Managemen@aRI([EMP)including Monitoring Plan for successfully
implementing the mitigation/enhangement measures.

i) Assesst D/ .in&idutional capacity to execute and monitor the EMP and recommend
necessary institutional capacity building including additional pradesds for environmental
management.

k) PrepareanlEEeport in accordance with tHBOEandWB sfeguard policies andgdelines

1.7 IEEContent

The reportfulfils the requirements ofEEunder ECR, 1997 and has been prepared in accordance
with the TOR. ThidEE report is also consistent iih the GOBguidelines and other relevant
international laws and treaties to the project. The report contains ten chapters and the chapter
details are discussed below:

Chapter 1: Introduction
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This chapter consists of the bagkund of the project along with the objectives, scogfework and
the methodology of preparing thEEEreport. This chapter also includes the organization of the total
|IEEreport.

Chapter 2: Bvironmental policies, laws, regulations and standard

In this dhapter the national and international laws and policies are described which are relevant to
the environmental and social aspects of the project. The relevant guidelines of the \B&nhd
other national and international laws are described.

Chapter 3: Pract description

This chapter includes thgroposed project and project area description. The location of the project
and proposed projednterventions are described here. In total, this chapter gives a detailed idea
about the project.

Chapter 4: Route $ection approach

In this chapter the alternative options of the proposed project are analyzed. It starts from no project
alternative and ends at analyzing all the possible alternatives. This chapter concludes with declaring
the proposed project as the besblution after analyzing all the other alternatives.

Chapter 5: Description of the environmahbaseline

This chapter gives idea about teavironmentalbaseline condition of thsubproject areas with its
surroundings It describes the physical, biologlecologicaland socieeconomic environment.

Chapter 6 Environmental screening/assessment of the subprojects

In this chapter, te impacts likely to be occurreduring preconstruction, construction and
operational phasesare discussed.

Chapter 7Publc Consultation

In this chapter the consultation process, consation meetings details andhe outcomes are
described.

Chapter 8Environmental management plan

This chapter includes the Environmental Managemelain FEMP)which includes themitigation
measures for the negative impacts/enhancentefor the positive impacts and Environmental
Monitoring Han (MP)to implement the mitigation/enhancement measures duripge-construction
stage, construction stage and operational stage

Chapter 9: Institutionbarrangement and capacity building

This chapter depicts the institutional arrangements of the executing company for successful
implementation of he EMP

Chapter 10: Conclusisand recommendatiors
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The conclusios andrecommendations are suggested hefigoat the proposed project.

1.8 Methodology

1.8.1 Approach

The study has been conducted in accordancen\iECR1997 GOBEEGuidelines, 1997, and other
relevant international laws and treaties to thproposed project. The route map of thidEE
preparation is giverin the following Figure 1.1. ThéEEtudy has been preparedased onthe
secondargnd primary datainformation. The secondary data includes collection and review of the

all relevant documents and data/information of the various relevant government and non
government  organizations,  websites efthe primary datAnformation  includes
data/informationcollected fromthe field surveys, inspectiors, observatios and discussionswith
stakeholders inclugig community representatives and PA&simportant locationsof the project

and Project Influencer&a (PIA). The main purpose of this approach was to obtain a fair impression
2y GKS LIS2L) SQ& LISNOSLIIA2ya 2 7TandpoSsibleNBgai6nOG I+ yR
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Start of the Project

!

Secondary Review

1 Reports

1 Project Documents

Environmental Data

Assessment of the Project

GenFration
|

Monitoring Collection of Data
1 Air 1 Ecology
1 Water 1 Hydrology
1 Noise 1 Topography
1 Ecology 1 Water Resources
1 Micrometeorolog 1 Land Use

y 1 Meteorology
I Socio Economy f Socio Economics

Assessment of the
Background Environment

l

Prediction of Prob able

Impacts

Evaluation of Impacts

EMP

IEE

FigureO-1: Route Map of Environmental Impact AssessméitiB

1.8.2 Methodology

The following methodology was adopted for carrying out tleEof the proposed project:
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(i) Orientation

Meetings and discussions were held amgyadhe members of théEETeam. This activity was aimed at
achieving a common ground of understanding of various issues of the study.

(i) DatdlInformation Collection Plan

Subsequent to the concept clarification and understanding obtained in the precegingasdetailed
data/information collectionplan was developed for the internal use of thEETeam. The plan
included identification of specific data requirements and their sources; determined time schedules
and responsibilities for their collectismnd indcated the logstics and other supporting neddr the
execution of the datanformation collectionplan.

(i) Data/Information Collection

In this step, secondamgnd primarydatalinformation were collected from relevant organizations and
published materialsfield surveys, inspections and observatidosestablishenvironmentalbaseline
profile for physical ecologicalbiological and socieconomic environmental conditions. Following
activities were performed for dataformation collection:

Site Reconnaissangce

Analysis of Maps and Plans

Literature Review

Desk Research

FieldSurveys, Inspectiobservations and Studies
Laboratory Analysjsand

Public Consultations

D By > D D

(iv) Secondary Data Collection

Collection and literaturereview of all available relevant documes, data/information were
conducted for theEEstudyofthe Project. The review of secondary sources and informal initial field
investigations were undertaken in order to prepare a preliminary assessment of the physical and
social environment, biodiversit and conservation significance of the identified study area. This
preliminary literature review also assisted in identifying data gaps which would require collection of
additional primary information through physical field survey. The followegpndarydata collection
activitieswere carried out fothe Project:

A Relevant datahformation were collected from the various relevant governmentnon
governmenbrganozations speciallselated to site aspectsclimate (weather)topography,
earthquake, soils, warbodies, surface/ground water quality, ecology/biology, secio
economic etcand assessed;

A Previous environmental site studies, where available, were reviewed as well as relevant
scientific journal articleand web sitesand

A Thereafter, an information gaanalysis was undertaken to identify the areas where further
primaryffield data collection woud be required to complete théEE

Further detail regarding the titles of the relevant literature, policies, acts and other regulations and
guidelines revieweand applied during the course of this process can be found in legal section of
this report.
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(v) Primary Data Collection

The pimary datdinformation of the following physical, biologic&cological and socigultural
environment werecollected during January August 2017 by Topo Survey, SES & Environmental
Survey Teamdo compretensively evaluate the existingrgect area environmental baseline
conditions.

(a) Physical Environment

Information/data werecollected on the existing physical environment, partarly asrelated to
topography/geology/soils, hydrologgvainage, water(surface and ground/drinkingjjuality, air
quality and noise.

Geology, Topography, ar®bils

Data related to geology, topography and soil was collected to establigmttrenmental baseline
of the project area and furtheto find out the impacts of the qpject mainlyduring the construction
and operational phases.

Hydrology and Drainage

Data related to hydrology and drainage was collected to identify the elements of the flooding and
water logging that are likely to have impacts on the project and the possible impacts that the project
could have on the mgme. Field assessments mainlyimmmdation anddrainage issue®f the
subproject areas were carried out yterviews with the stakeholdersicluding PAPs

Envronmental Quality Survey (EQS)

The EQS (such measurement of air quality & noise level, sampling of surface water and
groundwater/drinking waterat the fields)has been carried out at the various locations tife
subproject areas durin@5-29 August 2017 by EQMEQS Organization, Bangladesh)

Air Quality Monitoring

Ambient air quality measurements are essential to provide a description of the existing conditions,
to provide a baseline against which changes can be measured and tbiagbis determination of
potential impacts of the proposed construction on air quality conditions. To monitor ambient air
quality; SPM, carbon monoxide (COgrbon dioxide (GpSulphurdi-oxide (S@), Oxides of Nitrogen
(NOx) and Particulate Matter (Rivand PM ) have been included for ambient air quality monitoring
for two hours LATA Envirotech APM 250 with Combined;JW.s Sampler was used for the
measurement and monitoring of particulate matters and for gaseous pollutants.

Noise Level Measuremen

The noise monitoring was performed by a trained specialist, using a calibrated Sound Level Meter
(SLM) set to Aveighting, fast response and statistical analysis settings. The SLM was mounted facing
in the direction of the apparent predominant noise soe. The SLM was programmed to record
statistical noise levels for 15 minutes at each location and was calibrated before and after the
survey; no significant drift was detected. Noise quality measurements were observed various
locations of the Project sitduring day time.

Ground /Drinking Water Quality
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Sampling and analysis of ground/drinking water has been carried for the following paranpters:
Chloride (CI ), Iron (F&Janganese (Mn)Arsenic (As), Total Coliforms (TC), and Fecal Coliforms (FC).

Surfice Water Quality

Sampling and analysis of surface water quality has been carried out for the following parameters:
pH, Dissolved Oxygen (DO), Chemical Oxygen Demand (COD) and Biochemical Oxygen Demand
(BOD5) Phosphate (P£p, and Ammonia Nitrogen (NHN).

BiologicalEcologicalEnvironment

The status of the flora and fauna of the project area wer¢edained by thereviewing of the
literaturesrelevant to the areapbservations and survey abé¢ subproject areas.

Flora

The tree counting at the subprojectes within the Right of Way (ROW) was carried out by the social
survey team.ldentification ofthe dominant tree species, assessment of stage of growth (mature or
saplingland assessment of canopy cover was carried out.

Fauna
Information on fauna was ghered from existing literature on reported species as well as
observations in the field.

SocieCultural Environment

The Consultanthave beenutilized a combination of desk reseaesh field investigations, census
data, structured interviews, maps, reporte generate the data required for description of the
existing social environment and assessment of the potential impacts due to the construction of the
subprojects. Datdinformation was collectedduring Juneluly 2017 by the SES team the following
aspects given belowDemographicsLivelihoods Education Health Community Bcilities Cultural
Stesetc.

(vi) GIS Mapping

The Geographical Information Systems (GIS) was used as a specialized analysis and presentation
tool. Before commencing field investigatignspatial analysis of satellite imagery was used to
identify present administrative areas and other boundaries/constraints to be considered for both
the environmental and social assessments. For example, the administrative boundaries of Local
Government aeas were defined, and transport routes, settlement areas and drainage networks
were identified. It also supports more detailed-gnound survey, particularly spatial features (for
example vegetation and ephemeral waterways) that may be directly or intliredtuenced bysub-

project activities.

Detailed onground validation of spatial informatioq particularly land use was undertaken using a
hand-held, nondifferential GPS as well as an internet and GPS enabled tablet phone. The spatial
data acquisition@am undertook detailed transect walks through the Project area in order to identify
various land use types and confirm the findings of the satellite imagery analysis. The extensive
groundtruthing exercise both validated the land use mapping and identifidditional sensitive
areas to include within the environmental fieldwork for sampling.
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The collecteddata/information has beerdemonstrated by means of the numerous GIS mapping
figuresfound throughout this report.

(vii)Public Consultation

The Public consultdon is an important component of théEEpreparation activities.The Local
knowledge about the ecosystem and problems associated with the project activities were carefully
recorded and used iimpact assessment and develaptigation plan. Formal publicoasultaion, in
randem with opportunistic informal ones involving local villagers, and people whose livelihood
depends on these project areas, were executieding 25 August to 38ugust 2017
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2 ENVIRONMENTALPOLICIES, LAWS, REGULATIONS AND
STANDARDS

2.1 General

Transmission project activities by their inherent nature and flexibility have negligible impacts on
environmental and social attributes. The Bangladesh laws relating to environmental and social issues
have strengthened in the last decade both dieelocal needs and international commitments. All
activities under the project shall be within the purview of these laws keeping in mind appropriate
international obligations and directives and guidelines with respect to environmental and social
consideraions of Funding Agencies.

The proposed project will be implemented in compliance with the applicable environmental laws
and regulations, Bangladesh and WB. Bangladesh has an environmental legal framework that is
conducive to both environmental protecticand natural resources conservation. This environmental
legal framework applies to the proposed project. In addition, there are several laws and regulations
related to environmental issues in Bangladesh. Many of these are-seassral and partially relate

to environmental issues. This section presents an overview of the major national environmental laws
and regulations that are relevant and may apply to activities supported by the project, institutional
arrangement and national and sutational level, andVB safeguard policies.

According to the national environmental legislation of Bangladesh all development projects are
governed by some legal and institutional requirements. As such, assessment of relevant legal
provisions, policies, strategies and institunal issues are very important for any project proponent

or developer before execution of a program or plan. The proponent has to be well aware of these
requirements and comply with the provisions as applicable and necessary.

Before initiating any devefmment project, it is hence required to obtain environmental clearance
from Department of Environment (K}, under the Ministry of Environment and Faee@MCEF) is
the regulatory body responsible for enforcing the environmental laws and regulations lIkeECp
0F YSYRSR AY H(amended in DeéemiSer 201Q@)p T

The need to comply with the requirements of theERegulations ensures that decision makers are
provided the opportunity to consider the potential environmental impacts of a project earljian t
project development process, and assess if environmental impacts can be avoided, minimized or
mitigated to acceptable levels. Comprehensive, independent environmental studies are required to
be undertaken in accordance with tHEERegulations to proviel the competent authority with
sufficient information in order for an informed decision to be made. The following activities have
been carried out under théEEstudy:

A Identification of national legal obligations in relation to the interventions which kel
required to review under théEEstudy of the proposed project;

A Exploration of the national legislative provisions and policy guidelines on environmental
sectors;

A Identification of the international legal obligations and relevant provisions of mutiét
environmental agreements related to the renewable energy project;

A Exploration of national and international legal provisions on energy sector; and
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A Identification of the standard guidelines at regional and international level related to the
project.

2.2 Applicable Policies in Bangladesh
2.2.1 Relevant National Legislations

2.2.1.1 Environmental Policy, 1992

The concept of environmental protection through national efforts was first recognized and declared
with the adoption of the Environmental Policy, 1992 and the Enwiremtal Action Plan, 1992. The
importance of policies in beefing up the environmental regime is recognized in a number of
international instruments including the World Conservation Strategy in 1980 and the Brundtland
Commission Report, 1987. Paragraph 14Cbhapter 8 of Agenda 21 underscored the necessity of
formulation of national policies as well as laws for environmental protection and sustainable
development. The major objectives of Environmental Policy are to:

(i) Maintain ecological balance and overalivé®pment through protection and improvement
of the environment;

(i) Protect country against natural disaster;

(iii) 1dentify and regulate activities, which pollute and degrade the environment;

(iv) Ensure environmentally sound development in all sectors; and

(v) Ensure sugtinable, long term and environmentally sound base of natural resources; and

(vi) Actively remain associate with all international environmental initiatives to the maximum
possible extent.

According to this policy the proposed project needs full environmeagsakessment. The proposed
interventions are required to comply with all the policy directives emphasizing particularly on
reducing adverse environmental impacts. THeEstudies are required to address the potential
impacts and propose mitigation measurés.compliance to the policy detdEBs prepared.

2.2.1.2 Environmental Action Plan, 1992

The National Environmental Action Plan,1992 recommended sector specific action plan to achieve
the objectives and implement the policy recommendations of the National &mwvient Policy. The
followings are water resources key recommended actions:

A Environmental audit on an emergency basis will be conducted for water resources
development, flood control and irrigation projects. Steps to mitigate the adverse impact on
the envronment identified in the audit will be taken through appropriate modification of
these projects.

A Environmental Impact Assessment will be incorporated in all new projects. Adverse impacts
will be prevented through proper steps and adequate investments.

A Operation and maintenance will be ensured subsequent to execution of projects related to
water resources development and management. Regular monitoring will be conducted to
evaluate the impact of all projects.
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2.2.1.3 National Environment Policy (NEP), 1992

The Naional Environment Policy (NEP) is one of the key policy documents of the Government. The
policy addresses 15 sectors in all, in addition to providing directives on the legal framework and
institutional arrangement3.he NEP sets out the basic frameworkdarvironmental action together

with a set of broad sectoral guidelines for action. Major elements of the policy are as follows:

a. Maintaining of the ecological balance for ensuring sustainable development;

b. Protection of the country against natural disasters;

c. lIdentifying and controlling activities which are polluting and destroying the
environment;

d. Ensuring environmenftriendly development in all sectors;

e. Promoting sustainable and sound management of natural resources; and

f.  Active collaboration with internatical initiatives related to the environment.

With regard to theproject, the environmental policy aims at prevention of pollution and degradation
of resources caused slectricity transmission projecfThe policy mentions that thEEEshould be
conducted béore projects are undertaken.

2.2.1.4 National Environmental Management Action Plan (NEMAP), 1995

The National Environmental Management Action Plan (NEMAP) builds on the NEP and was
developed to address specific issues and management requirements during the pea6@005.

The plan includes a framework within which the recommendations of a National Conservation
Strategy (NCS) are to be implemented. The NEMAP was developed with the following objectives:

To identify key environmental issues affecting Bangladesh;

Toidentify actions to halt or reduce the rate of environmental degradation;
To improve management of the natural environment;

To conserve and protect habitats and Hliversity;

To promote sustainable development; and

To improve the quality of life.

> >y >

2.2.1.5 Environmental Conservation Act (ECA), 1995

The ECA is currently the main legislation relating to environment protection in Bangladesh. This Act
is promulgated for environment conservation, environmental standards development and
environment pollution control ath abatement.

The main objectives of ECA are:

A Conservation and improvement of the environment; and
A Control and mitigation of pollution of the environment.

The main focuses of the Act can be summarized as:

- Declaration of ecologically critical areas and riesitsn on the operations and processes,
which can or cannot be carried out/ initiated in the ecologically critical areas (ECA);

- Regulations in respect of vehicles emitting smoke harmful for the environment;

- Environmental clearance;

- Regulation of industries Y R 2 4§ KSNJ RS@St 2LIYSyd I OGABAGASEAQ F
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- Promulgation of standards for quality of air, water, noise and soil for different areas for
different purposes;

- Promulgation of a standard limit for discharging and emitting waste; and

- Formulation and dclaration of environmental guidelines.

Before any new project can go ahead, as stipulated under the ECA, the project promoter must obtain
Environmental Clearance from the Director General (DG), DOE. An appeal procedure does exist for
those promoters whodil to obtain clearance. Failure to comply with any part of this Act may result

in punishment to a maximum of 5 years imprisonment or a maximum fine of Tk.100, 000 or both.
The DOE executes the Act under the leadership of the DG.

ThelEEstudy is preparedollowing guidelines of this Act. In accordance with the Act, the dredging
LIN22SO0 gAftf ySSR 529Qa Of SI NI y O3lsolibdE®Ibgicalllz (K S
Critical Areas, defined by DoE under this act, will be considered while planmdndeaigning of the

project interventions.

A Environmental Conservation Act (Amendment 2000)

The Bangladesh Environment Conservation Act Amendment 2000 focuses on ascertaining
responsibility for compensation in cases of damage to ecosystems, increasedgor@fipunitive
measures both for fines and imprisonment and the authority to take cognizance of offences.

A Environmental Conservation Act (Amendment 2002)

The 2002 Amendment of the ECA elaborates on the following parts of the Act:

- Restrictions on pollutingutomobiles;

- Restrictions on the sale, production of environmentally harmful items like polythene bags;
- Assistance from law enforcement agencies for environmental actions;

- Break up of punitive measures; and

- Authority to try environmental cases.

A Envirmmental Conservation Act (Amendment 2010)

This amendment of the act introduces new rules & restriction on:

- No individual or institution (Gov. or Semi GoWdn-Gov./ Self Governing) cannot cut any
Hill and Hillock. In case of national interest; it cam dpne after getting clearance from
respective the department

- Owner of the ship breaking yard will be bound to ensure proper management of their
hazardous wastes to prevent environmental pollution and Health Risk

- No remarked water body cannot be filled whanged; in case of national interest; it can be
done after getting clearance from the respective department; and

- Emitter of any activities/incident will be bound to control emission of environmental
pollutants that exceeds the existing emission standards.

2.2.1.6 Environmental Conservation Rules (ECR), 1997 and Amendments

Environment Conservation Rules (ECR) 1997 has provided categorization of industries and projects
and identified types of Environment assessments needed against respective category of industries o
projects. Among other things, these rules set (i) the National Environmental Quality Standards for
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ambient air, various types of water, industrial effluent, emission, noise, vehicular exhaust etc., (ii)
requirement for and procedures to obtain environmnienlearance (iii) requirement for IBEE

according to categories of industrial and other development interventions. In the ECR 1997, there is

a section on ecologically critical area. This is Section 3, 'Declaration of ecologically critical area' and
read€ dom0 ¢KS D2@SNYyYSyd gAftf (GF1S GKS F2ftft2¢Ay13
Ecologically Critical area vide Section 5(1) of the Act (ECA 1995):

Human settlement
Ancient monument
Archaeological site
Forest sanctuary
National Park
Game reserve
Wildlife habitat
Wetland

Mangrove

Forest area
Biodiversity area
Similar other areas.

PP D I B PP P

The activities or processes which cannot be continued or initiated in Ecologically Critical area shall be
specified by the Government as per standar@s@ONRA 6 SR Ay TF2fft26Ay 3 wdz Sa |

According to the rules, any project/development intervention of the Red Category is to obtain
environmental clearance in two stepsfirst to obtain site/location clearance (based on the
application almg with necessary papers, including the Initial Environmental Examination (IEE) which
will contain the scope of work of the propos¢dE if required, and then to obtain Environmental
Clearance (by submitting the application along with necessary papdusling thel EB.

A Environmental ConservatioRules 1997Amendmentin December 201y

This amendment of the act introduces new rules. Among them,ptitogect related amended is as
follows:

- The transmission line@ L)above 50km in lengtfalls under Categy OrangeB. Noted that
earlier it was under Red Category.

2.2.1.7 National Agriculture Policy, 1999

This policy aims to make the nation sslffficient in food through increasing production of all crops
including cereals and ensure a dependable and secure fpstéra for all. One of the objectives of

this Act is to preserve and develop land productivity. The policy particularly stresses on research and
development of improved varieties and technologies for cultivation in wbtgged and salinity
affected areasThe policy also recognizes that adequate measures should be taken to reduce water
logging and salinity and provide irrigation facilities for crop production.

Adequate measures should be taken to reduce w#bgging and hamper of irrigation system due to
construction of the transmission lines and substations.
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2.2.1.8 National Land Use Paolicy, 2001

The National Land Use Policy was adopted by Bangladesh government in 2001, setting out guidelines
for improved landuse and zoning regulations. The main objectives &f plalicy is to ensure criteria

based uses of land and to provide guidelines for usage of land for the purpose of agriculture,
housing, afforestation, commercial and industrial establishments, rail and highway and for tea and
rubber gardens. Overall, thificy promotes a sustainable and planned utilization of land.

The main contents of this policy are:

Stopping the high conversion rate of agricultural lanehém-agriculturalpurposes;

Utilizing agreecological zones to determine maximum land use effigienc

Adopting measures to discourage the conversion of agricultural land for urban or
development purposes;

A Improving the environmental sustainability of lande practices.

> > >

The proposed project must adhere to this policy so that environmental sustainatiilignduse
practices is assured.

2.2.1.9 The Electricity Act, 1910

The primary objective of this act is to amend the laws relating to the supply and use of electrical
energy in Bangladesh. This act comprises of guidelines related to licenses, works, andasupply f
supply of energy. It also includes guidelines related to supply, transmission and use of energy by
non-licensees. A licensee is a person authorized by the Government to supply energy in any specified
area and permitted to lie down or place electsapply lines for the conveyance and transmission of
energy. In Part Il of this act, guidelines are provided for carrying out works for the supply of energy.
This act includes guidelines related to the execution of any works involved in placing of any
infrastructure in, under, over, along or across any street, part of a street, railway, tramway, canal or
waterway. Also, information on lying of electric supply lines, aerial lines, or other works near sewers,
pipes or other electric supplynes or works is mvided in Part Il of the act. According to this act a
licensee shall, in exercise of any of the powers conferred by or under this act, cause as little damage,
detriment and inconvenience as may be, and shall make full compensation of any damage,
detriment and inconvenience caused by him or by any one employed by him. In Part IV of this act,
Protective Clauses are provided for protection of railways and canals/waterways, docks, wharves
and piers, telegraphic, telephonic and electric signaling lines. Paatst/includes guidelines for
occurrences of any criminal offences such as dishonest abstraction of energy, installation of artificial
means, malicious wasting of energy or injuring works, theft of line materials, tower members,
equipment etc. and subsequeprocedures to follow up that criminal offence.

2.2.1.10 Electricity (Amendment) Act, 2012 (Draft)

This act is an amendment to The Electricity Act, 1910. In addition to the guidelines provided in the
original act (The Electricity Act, 1910), this act includes nspecific instruction relating to
obligation on licensee to supply energy. According to section 22A (Sub section 1) of this act: a person
authorized by a license, or exempted from the requirement to obtain a license, to generate,
transmit, distribute or spply electricity¢ (a) shall, in generating, transmitting, distributing or
supplying electricity, have regard to the desirability of preserving natural beauty, of conserving flora,
fauna and geological or physiographical features of special interest gmbtafcting sites, buildings
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and objects of architectural, historic or archaeological interest; and (b) shall do what the person
reasonably can to mitigate any effect which such generation, transmission, distribution or supply
would have on the natural bedy of the countryside or on any such flora, fauna, features, sites,
buildings or objects. In section 22A (Ssbction 2) it is mentioned that, without prejudice to the
provisions of Subsection (1), a person authorized by a license, or exempted fromety@irement

to obtain a license, to generate, transmit, distribute or supply electricity and the Commission shall, in
generating, transmitting, distributing or supplying electricity, or as the case may be, in the discharge
2F GKS [/ 2YYAaadid sb @uéas fedsgn@hlypacficatile, dausing injury to fisheries or
to the stock of fish in any waters. section 22A (Sdxtion 3 and 4) of this act also mentions that a
generation licensee shall, in circumstances specified by the Commission, Hedetditconstruct,
subject to conditions specified by the commission in consultation with the relevant water authority,
water ways and pipelines, and to use water for its licensed activities and the relevant water

authority shall not unreasonably deny sudfght. For thispurpose,i KS WNBf S@F yid 61 G4SN

means such authority, as the Commission shall determine.

2.2.1.11 Bangladesh National Building Code (BNBC)

The main purpose of the BNBC is to establish minimum standards for design, construction, quality of
materials, use and occupancy, location and maintenance of all buildings within Bangladesh in order
to safeguard, within achievable limits, life, limb, health, property and public welfare. The installation
and use of certain equipment, services and appurterenrelated, connected or attached to such
buildings are also regulated herein to achieve the same purpose.

Chapter3, part-7 of the BNBC has clarified the issue of safety of workmen during construction and
with relation to this, set out the details aboudhe different safety tools of specified standard. In
relation with the health hazards of the workers during construction, this chapter describes the
nature of the different health hazards that normally occur in the site during construction and at the
sametime specifies the specific measures to be taken to prevent such health hazards. According to
this chapter, exhaust ventilation, use of protective devices, medical checkups etc. are the measures
to be taken by the particular employer to ensure a healtlyrkplace for the workers.

Chapterl, part7 of the BNBC, states the general duties of the employer to the public as well as
workers-a ! £ f SljdzA LIYSyd FyR &l ¥S3dzZ NR&A NBIjdzA NBR T2
ladder, ramp, scaffold, hoistun way, barricade, chute, lift etc. shall be substantially constructed
and erected so as not to create any unsafe situation for the workmen using them or the workmen
FYR 3IASYSNIf LJzofAO LI aaiay3ad dzyRSNE 2y 2N ySI NI

Chapter-1, Part7 of the BNBC clelgrsets out the constructional responsibilities according to which
the relevant authority of a particular construction site shall adopt some precautionary measures to
ensure the safety of the workmen. According to section 1.2.1 of chapter 1 of pait Na/
construction or demolition work, the terms of contract between the owner and the contractor and
between a consultant and the owner shall be clearly defined and put in writing. These however will
not absolve the owner from any of his responsibilities untie various provisions of this BNBC and
other applicable regulations and byaws. The terms of contract between the owner and the
contractor will determine the responsibilities and liabilities of either party in the concerned matters,
within the provisons of the relevant Acts and Codes (e.g.) the Employers' Liability Act, 1938, the
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CFrOli2NARSa ! OG mpcpX GKS CcralFft 1 OOARSyYyd ! O0G= mdopp
introduction of the Bangladesh Labor Act, 2006, these Acts have been rdpeale

To prevent workers falling from heights, the BNBC in chapter 3 of part 7 sets out the detailed
requirements on the formation and use of scaffolding. According to section 11.2 of the same
OKI LJASNE aS@SNE (GSYLRNI NE dyfofagleast 00X Keigrl ar sh@alK || £ ¢
be constantly attended. Every floor hole shall be guarded by either a railing with toe board or a
hinged cover. Alternatively, the hole may be constantly attended or protected by a removable
railing. Every stairway fto opening shall be guarded by railing at least 900 mm high on the exposed
sides except at entrance to stairway. Every ladder way floor opening or platform shall be guarded by
a guard railing with toe board except at entrance to opening. Every open dmsdot platform 1.2

meters or more above adjacent ground level shall be guarded by a railing on all open sides except
where there is entrance to ramp, stairway or fixed ladder. The precautions shall also be taken near
the open edges of the floorsand tieR 2 T & € @

2.2.1.12 Other Relevant National Policies, Act, Rules, Laws and Ordinances

Considerable number of national policy documents has been prepared during recent years and these
have been accepted by the GOB. These policy initiatives, strategies and plans hiszmp
consideration of the environment and natural resources in order to achieve sustainable
development. A summary of the key relevant policy documents prepared is mentioned in Table 2.1.

Table2.1: Relevantkey Policies

Brief Description Responsible
Agency

The Nationall A Protection and restoration of water resources; MOWR
Water Policy| A Protection of water quality including strengthening regulatic
(1999) concerning agra&chemicals and industrial effluents;

A Sanitation and potable water;
National Land us¢ The policy deals with land uses for several purposes incly Ministry of

Policy (2001) agriculture, housing, forestry, industrialization, railways and roads.| Land (MOL)
plan identifies land use constraints in these sesto
National Fisheries Preservation and management of inland open water fisheries MOFL
Policy, 1998
National ~ Foresy A Afforestation of 20% land,; MOEF
Policy and Fores A Biodiversity of the existing degraded fats;
Sector Review A Strengthening of agricultural sector;
(1994, 2005) A Control of global warming, desertification, control of trade in w
birds and animals;
A Prevention illegal occupation of the forestlands, tree felling :
hunting of wild animals.
National A Conserve, and restore the biodiversity of the country; MOEF
Biodiversity A Maintain and improve environmental stability of ecosystems;
Straegy and| A Ensure preservation of the unique biological heritage of the na

Action Plan (2004 for the benefit of the present and futureegerations;

A Guarantee safe passage and conservation of globally endang
migratory species, especially birds and mammals in the country

A Stop introduction of invasive alien species, genetically modi
organisms and living modified organisms.
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Policy Brief Description Responsible
Agency
Bangladesh Establishment of six strategic pillars for action, including: MOEF
Climate  Change¢ (1) food security, social protection and health,
Strategy and (2) disaster management,

Action Plan (2008) (3) protective infrastructure,

(4) research and knowledgeamagement,

(5) decreased carbon development, and

(6) capacity building and institutional strengthening.

National Laneuse | The Government of Bangladesh has adopted national Land use F
Policy, 2001 2001. The salient features of the policy alijees relevant to the
proposed are as follows:

1 To prevent the current tendency of gradual and consist
decrease of cultivable land for the production of food to me
the demand of expanding population;

 To ensure that land use is in harmony with natu
environment;

1 To use land resources in the best possible way and to
supplementary role in controlling the consistent increase in
number of land less people towards the elimination of pove
and the increase of employment;

1 To protect natural forestareas, prevent river erosion an

destruction of hills;

To prevent land pollution; and

To ensure the minimal use of land for construction of b
government and nongovernment buildings.

= =4

Table 2.2 presents an outline of the other national legal instrurmiat will have relevance to the
project with respect to the social and environment considerations. [Eis prepared in compliance
with these national policies.

Table2.2: Other Relevant National Act, RuideLaws and Ordinances

Responsible
Act/Rule/Law/Ordinance Agency Key Featureg?otential Applicability
Ministry/Authority
Environment Court Act, Ministry of The aim and objective of the Acttis materialize the
2000 and subsequent Environment and Environmental Conservation Act, 1995 through judi
amendments in 2002 Forest activities. This Act established Environmental Co

(one or more in every division), set the jurisdiction
the courts, and outlined the procedure of activities a
power of the carts, right of entry for judicial
inspection and for appeal as well as the constitution
Appeal Court.

Public Procurement Rull Ministry of Public | This rule shall apply to the Procurement of Goo
(PPR), 2008 Works (MOPW) Works or Services by any @ament, sem
government or any statutory body established unc
any law. The rule includes the adequate meas
NB3IFNRAY3I GKS a{lIFSiezx
OYDPANRYYSYGiQ Ay GKS 02\
includes mainly, the contractor shaltake all
reasonable steps to (i) safeguard the health and sa
of all workers working on the Site and (ii) protect t
environment on and off the Site and to avoid damg
or nuisance to persons or to property of the public
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Act/Rule/Law/Ordinance

Responsible
Agency

Key Featured?otential Applicability

Ministry/Authority

others.

The Brick Burnin¢Control)
Act, 1989

The Brick Burning (Control
Amendment Act, 1992 and
2001

Ministry of
Environment and
Forest

A Control of brick burning;
A Requires a license from the MOEF for operation;
A Restricts brick burning with fuel wood.

Water Supply and
SanitationAct, 1996

Ministry of Local
Government, Rural
Development and

Management and control of water

sanitation in urban areas.

supply at

Cooperatives
Bangladesh Wildlife Ministry of Restricts people from damaging or destroyi
Preservation Order 1973 | Environment and | vegetation in wildlife sanctuaries and hunting a
and Revision 2008 (Draft) | ForestyMOEF) capturing of wild animals
National Forest Policy and | Forest Department | AAfforestation of 20% land;

Forest Sector Review (199
2005)

(FD),
MOEF

ABio-diversity of the existing degraded forests;

AStrengthening of agricultural sector;

AcControl of global warming, desertification, control
trade in wild birds and animals; and

APrevention illegal occupation of the forest lands, tr
felling and huntingf wild animals.

The Forest Act
1927,Amendment 2000
(Protected, village Forests
and Social

Forestry)

FD, MOEF

ADeclare any forests land or wasteland as protectec
forests;

AMay stop public or private way or watercourse in tr
interest of preservation othe forest;

ADeclare a reserved forest area as village forests; a

ADeclare an area as Social forests or launch a sociz
forestry programme in Govt. land or private land
with permission.

Bangladesh Climate Chang
Strategy and Action Plan
(2008)

MOEF

Establishment of six strategic pillars for action,

including:

1. food security, social protection and health

2. disaster management

3. protective infrastructure

4. research and knowledge management,

5. decreased carbon development, andcapac
building and institutionastrengthening.

Wetland Protection Act
2000

MOWR

A Advocates protection against degradation a
resuscitation of natural watebodies such as lake
ponds, beels, khals, tanks, etc. affected by m
made interventions or other causes;

A Prevents the filhig of publiclyowned water bodies
and depressions in urban areas for preservation
the natural aquifers and environment; and

A Prevents unplanned construction on riverbanks ¢
indiscriminate clearance of vegetation on new
accreted land.

Vehicle Act 127 and Motor
vehicle ordinance 1983

Bangladesh Road
Transport Authority
(BRTA)

A Road/traffic safety;
A Vehicular air and noise pollutions; and
A Fitness of vehicles and registration.
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2.3 Categories of Projects

Under the Environmental Conservation Rules (EER)e DOE, Bangladesh (1997), a classification
system was established for development projects and industries on basis of the location, the size
and the severity of potential pollution. There are four categories of projects: green, orange A, orange
B andRed with respectively no, minor, medium and severe environmental impAstsnentioned
earlier in Subchapter 2.2.1.6¢ceording to the guidelines illustrated in the ECI®7 (Ammended in
December 2017Y}his project falls under th®©range B&tegory of progcts.

oOrangeB Category: According tiEEGuidelines for Indusessand project®f DOE fall unde®range
BGtegoryand OrangeBGtegory project needs to conduiEand submit theEEreport to DoE for
the9 / /| ®¢

Therefore, for this project, it needs tagpare anlEEn due course following prescribed format and

be submitted to the DOE for getting the ECC of the project.|EBshould include the prediction,
evaluation and mitigation of environmental impacts and an EMP. Noted that according to the WB
and impact assessment as mentioned in ESMF, this project falls under category B and therefore
needs to carry outhe |IEE

2.4 International Treaties

Bangladesh has signed most international treaties, conventions and protocols on environment,
pollution control, bo-diversity conservation and climate change, including the Ramsar Convention,
the Bonn Convention on migratory birds, the Rio de Janeiro Convention on biodiversity conservation
and the Kyoto protocol on climate change. An overview of the relevant intenmaltitreaties and
conventionssigned by GOB is shown in TahB2

Table2.3: Relevant International Treaties, Conventions and Protocols Signed by Bangladesh

Treaty or Convention Brief description RESERTENE
Agency

On protection of birds (Paris) | 1950 Protection of birds in wild state DOE/DOF
Occupational hazards due { 1977 Protect workers against occupation| Ministry of Heah
air  pollution, noise anc hazards in the working environment and Family Welfare
vibration (Geneva) (MOHFW)
Occupational safety and healtf 1981 Prevent accidents and injury to health | MOHFW

in working environment minimizing hazards in the workin

(Geneva) environment

Occupational health services | 1985 To promote a saferal healthy working MOHFW

(Geneva) environment

International convention or 1997 International treaty on climate chang DOE/MOEF
climate changes (Kyot and emission of greenhouse gases

Protocol)

2.5 World Bank Environmental and Social Safeguard Policies

The objectiveof these policies is to prevent and mitigate undue harm to people and their
environment in the development process. Safeguard policies provide a platform for the participation
of stakeholders in project design, and act as an important instrument for hgilokvnership among

local populations. The effectiveness and development impact of projects and programs supported by
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0KS .1yl KlFa adzmadtrydagArartte AyONBFASR a NB & dz
environmental, social, and legal safegdigolicies are given below:

Environmental Policies:

1 OP/BP 4.01 Environmental Assessment
1 OP/BP 4.04 Natural Habitats

1 OP/BP 4.11 Physical Cultural Resources
1 OP/BP 4.36 Forests

Social Policies:

1 OP/BP 4.10 Indigenous Peoples
1 OP/BP 4.12 Involuntary Resettlenmt

Legal Policies

1 OP/BP 7.50 International Waterways
1 OP/BP 7.60 Disputed Areas

Operational Policies (OP) are the statement of policy objectives and operational principles including
the roles and obligations of the Borrower and the Bank, whereas Baokedures (BP) is the
mandatory procedures to be followed by the Borrower and the Bank. Apart from these, the IFC
guidelines for Environmental Health and safety have been adopted by the World Bank Group which
is also relevant for environmental protecti@md monitoring. In addition to that the Policy on Access

to Information of World Bank also relates to environmental safeguard. The environmental safeguard
and access to information policy as well as the IFC guidelines are discussed below:

l. OP/BP 4.01 Enviromental Assessment

This policy is considered to be the umbrella safeguard policy to identify, avoid, and mitigate the
potential negative environmental and social impacts associated with Bank lending operations. In
World Bank operations, the purpose of Howmmental Assessment (EA) is to improve decision
making, to ensure that project options under consideration are sound and sustainable, and that
potentially affected people have been properly consulted. The borrower is responsible for carrying
outthe EA§ R (KS . Iyl FTROAASE GKS 02NNRBoSN 2y (KS
the proposed project into three major categories, depending on the type, location, sensitivity, and
scale of the project and the nature and magnitude of its potential emvirental impacts:

A Category AThe proposed project is likely to have significant adverse environmental impacts
that are sensitive, diverse, or unprecedented. These impacts may affect an area broader
than the sites or facilities subject to physical works.
A Category B:¢ KS LINRPLI2Z&ASR LINR2SOGQa LRGSYGAlf I RS NJ
population or environmentally important areascluding wetlands, forests, grasslands, or
other natural habitatsare less adverse than those of Category A projects. Thgs&cts are
site specific; few if any of them are irreversible; and in most cases mitigation measures can
be designed more readily than Category A projects.
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A Category CThe proposed project is likely to have minimal or no adverse environmental
impacts.

I1. ORBP 4.04 Natural Habitats

The conservation of natural habitats is essential for {@rgn sustainable development. The Bank
therefore supports the protection, maintenance, and rehabilitation of natural habitats and their
functions in its economic and sectwork, project financing, and policy dialogue. The Bank supports,
and expects borrowers to apply, a precautionary approach to natural resource management to
ensure opportunities for environmentally sustainable development. The Bank does not support
projects that involve the significant conversion or degradation of critical natural habitats.

. OP/BP 4.11 Physical Cultural Resources

Physical cultural resources are defined as movable or immovable objects, sites, structures, groups of
structures, and naturdeatures and landscapes that have archaeological, paleontological, historical,
architectural, religious, aesthetic, or other cultural significance. Their cultural interest may be at the
local, provincial or national level, or within the international commty. Physical cultural resources

are important as sources of valuable scientific and historical information, as assets for economic and
social development, and as integral parts of a people's cultural identity and practices. The Bank
assists countries toavoid or mitigate adverse impacts on physical cultural resources from
development projects that it finances. The impacts on physical cultural resources resulting from
project activities, including mitigating measures, may not contravene either the bortewational
legislation, or its obligations under relevant international environmental treaties and agreements.
The borrower addresses impacts on physical cultural resources in projects proposed for Bank
financing, as an integral part of the environmerdaakessment process.

IV. OP/BP 4.36 Forests

Forest is defined as an area of land of not less than 1.0 hectare with tree crown cover (or equivalent
stocking level) of more than 10 percent that have trees with the potential to reach a minimum
height of 2 metersat maturity in situ. A forest may consist of either closed forest formations, where
trees of various stories and undergrowth cover a high proportion of the ground, or open forest. The
definition includes forests dedicated to forest production, protectionltiple uses, or conservation,
whether formally recognized or not. The definition excludes areas where other land uses not
dependent on tree cover predominate, such as agriculture, grazing or settlements. In countries with
low forest cover, the definitioomay be expanded to include areas covered by trees that fall below
the 10 percent threshold for canopy density, but are considered forest under local conditions. The
Bank's forests policy recognizes the importance of forests to reduce poverty in a shigaimanner
integrates forests effectively in economic development, aims to reduce deforestation, promote
afforestation and enhance the environmental contribution of forested areas. The Bank assists
borrowers with the establishment and sustainable managetmehenvironmentally appropriate,
socially beneficial, and economically viable forest plantations to help meet growing demands for
forest goods and services.

V. OP/BP 4.12 Involuntary Resettlement

This policy is triggered in situations involving involuntaking of land and involuntary restrictions
of access to legally designated parks and protected areas. The policy aims to avoid involuntary
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resettlement to the extent feasible, or to minimize and mitigate its adverse social and economic
impacts. It promoés participation of displaced people in resettlement planning and implementation,
and its key economic objective is to assist displaced persons in their efforts to improve or at least
restore their incomes and standards of living after displacement.Theyppiescribes compensation

and other resettlement measures to achieve its objectives and requires that borrowers prepare
adequate resettlement planning instruments prior to Bank appraisal of proposed projects.

VI.  OP 4.10 Indigenous People

¢tKS (0SN¥dzaLy&2BEF2E Aad dzZaSR Ay || ISYSNAO aSyasS
cultural group possessing the following characteristics in varying degrees:

A selfidentification as members of a distinct indigenous cultural group and recognition of this
identity by others;

A collective attachment to geographically distinct habitats or ancestral territories in the
project area and to the natural resources in these habitats and territories;

A customary cultural, economic, social, or political institutionatthre separate from those of
the dominant society and culture; and

A an indigenous language, often different from official language of the country/ region.

The Bank provides project financing only where free, prior, and informed consultation results in

broad community support to the project by the affected Indigenous Peoples. SuchfiBanged
LINE2SOiGa AyOfdzRS YSIadaNBa G2 6F0 | @2AR LRGSYGA
communities; or (b) when avoidance is not feasible, minimize, méjgat compensate for such

effects. BanKinanced projects are also designed to ensure that the Indigenous Peoples receive
social and economic benefits that are culturally appropriate and gender and-detegrationally

inclusive.

VII.  OP/BP 7.50 Projects on krnational Waterways

The WB recognizes the issues involving projects in international waterways and attaches importance

G2 GKS NALINRIFYQa YF{AYy3 FLLWNRBLNRFGS | INBSYSyia
thereof.In the absence of such agreents or arrangements, the Bank requires, as a general rule,

GKIFG GKS LINRPALISOGADBS 02NNRBGSNI y2iAFASa (GKS 20KS
detailed procedures for the notification requirement, including the role of the Bank in affedtmg t
Y2UAFAOIGA2Y T LISNA2R 2F NBLX & |yR GKS LINREOSRdzNE 3
to the project.

VIll.  OP/BP 7.60 Projects in Disputed Areas

The World Bank finances projects in disputed areas when either there is no objection frathéne
claimant to the disputed area, or when special circumstances of case support Bank financing,
notwithstanding the objection. The policy details those special circumstances.

2.5.1 IFC Environmental, Health and Safety Guidelines

The Environmental, Health andSafety (EHS) Guidelines of the World Bank Group
(WBG)/International Finance Corporation (IFC), 2008 is the safeguard guidelines for environment,
health and safety for the development of the industrial and other projects. They contain
performance levels andneasures that are considered to be achievable in new facilities at
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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 whshewer
stringent. If less stringent levels or measures than 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 sipecific environmental assessment. This
justification should demonstrate that the choice for any alternate performance levels is protective of
human health and the environment.

2.5.2 World Bank Policy on Access to Information

In addition to the safeguard policiethie Access to Information Policy also relates to safeguards. To
promote transparency and facilitate accountability, Bank Access to Information Policy supports
decision making by the Borrower and Bank by allowing the public access to information on
envirormental and social aspects of projects in an accessible place and understandable form and
language to key stakeholders. The Bank ensures that relevant prejatéd environmental and
social safeguard documents, including the procedures prepared for psojeeolving subprojects,

are disclosed in a timely manner before project appraisal formally begins. The policy requires
disclosure in both English and Local language and must meet the WB standards.

2.6 GOB Environmental Clearance Procedure

Formal IEEguidelirSa Ay . Fy3afl RSaK NBF &aSad 2dzi Ay aGwdz S
OYPANRYYSyGlrtf tNRGSOGARZ2Y 1 0Gaé¢ |a LldzofAaKSR Ay
proponent planning an industrial project is currently required under Paragraph 12 of the

Envie Yy YSY (| € t NEGSOGAZ2Y ! Odax Mddp 02 2001 Ay aS$S
Department of Environment.

As mentioned earlier in Subchapter 2.2.1.6ps to be followed for obtaining th&CCfor this

electricity transmission project are shown in@hNBS H dm & (G KS LIN®r&ah§eBO A a dzy
and to prepareand submit to DOEn IEE reportprior to implementation of such project for

approval.
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| Application Package |

Green

Orange A
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Red

1) General Information
2) Description of raw
materials and finished
products

3) An NOC

Obtaining
Environmental

clearance

1) General Information
2) Description of raw
materials and finished
products

3) An NOC

4 Process flow diagram,
layout plan, effluent
disposal system, etc.

Wl

Renew every three years

Obtaining site clearance

1) Feasibility study report
(for proposed industry/
project)

2) Initial environmental
examination (IEE) for
proposed

3) Environmental plan
(EMP) report (for existing)
industry/project

4) An NOC

5) Pollution minimization
plan

6) Outline of relocation
plan, etc.

1) Feasibility study report
(for proposed industry/
project);

2) Initial environmental
examination (IEE) (for
proposed industry/
project);

3) Environmental
management plan (EMP)
4) An NOC

5 Pollution minimization
plan

6) Outline of relocation
plan, etc.

Applying  environmental

clearance

Obtaining site clearance

Obtaining site clearance

Obtaining environmental

clearance

Aifi

Applying  environmental
tlearance

Applying environmental
clearance

!

Renew every year

Obtaining environmental
clearance
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clearance

Renew every year

!

Renew every year

Figure2-1: Flow Chartfor Category Orange Bsawellas for Category Green, Orange A aRdd.
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The first to obtain environmental clearance is for the project proponent to complete & submit an
application form which may be obtained from the appropriat©/B regional offices as per the
categorymentioned in Figre 2.1 The application is accompanied by other supporting documents
(i.e. project profile, layout plan, NOC from local authority, Government fees etc.) reviewed by the
divisional and district offices of @& who has the authority to request supportingadiments as
applicable. The divisional office has the power to take decision on Green and Anéb& category
projects and the Red category projects are forwarded to head office for approval. The proposed
project will receive an environmental site clearanat the beginning and the environmental
clearance subject to the implementation of the project activities and all mitigation measures
suggested in théEEreport or in the application.

2.7 Applicable Environmental Quality Standards

2.7.1 National Environment Quality Standards

Details of the environmental standards applicable in Bangladesh are described in ECR. Regulated
Areas spread to all industries, and regulated items are air quality, water quality (surface water, drink
water), noise (boundary, source), emissoinom motor vehicles or ships, odor, sewage discharge,
waste from industrial units and industrial effluents or emissions. Items and standards, which are
related to the construction and operation of access road, are listed below. Tables and annotations of
environmental regulation are described as textual description of ECR.

The ECR is currently in the process of amendment. There is a possibility that the environmental
regulation of the following items will be amended, but the current regulation is applrd te
amendment process is completed.

At present there are environmental standards in operation in Bangladesh also promulgated under
the ECR of 1997. There are standards prescribed for varying water sources; ambient air; noise; odor;
industrial effluen and emission discharges; and vehicular emissions, etc. The standards, commonly
known as Environmental Quality Standards (EQS), are legally binding. The Bangladesh standards for
ambient air, noise, odor, sewage, industrial effluent and emission are heditereinafter (Table
2.4-2.11). These are all in an authentic translation from original Bengali citing the specific source.

2.7.1.1 Air Quality

Table 24 shows the air quality standard in Bangladesh. Air quality standard adhere to World Health
Organization (WHQjuidelines is also mentioned in Table 2.4

Table2.4: Bangladesh Standards for Ambient Air Quality Sched2&kule 12, Environment Conservation Rules of 1997

ol praneter————ooncaiation(ngm)__ Bposuretine |
10

a)| CarbonMono-oxide (CO) 8hours
40 lhour
b)| Lead(Pb 0.5 Year
c)| NitrogenOxide (NO2) 0.1 ear
- lhour
d)| SuwspendedParticulate Matter(PM) 0.2 8hours
. 0.05 ear
e)| Particulate Matter 10> YPM10) 015 2AOrS
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. 0.015 Yea
Particulate Matter 2.5>
f) YPM2.5) 0.065 24hours
0.235 1hour
Oz 03
9) one(03) 0.157 8hours
0.08 Year
h furDioxi 2
)| SfurDioxde (SO2) 0.365 24nours

Source: DOE. SchedileRule 12, ECR of 1997 (Page 3123, Bangladesh Gazette, 28 August 1997).

Notes:

(1) Sensitive area includesational monuments, health resorts, hospitals, archaeological sites, educational
institutions and other government designated areas (if any).

(2). Any industrial unit located not in a designated industrial area will not discharge such pollutants, which may
O2yiNRoO0dziS (G2 SEOSSR G(KS IYOASYyd AN ljdz2tAde +o020dS
(3). Suspended particulate matters mean airborne particles of diameter of 10 micron or less.

2.7.1.2 Water Quality

Table 25 shows ambient water quality standar(inland surface water), and Table62shows
environmental water quality standard (drinking water).

Table2.5: National Standard for Inland Surface Water

Dissolved | TotalColiform

BestPradice BOD .
. pH Oxygen Baderia
BasedChbssfication mg/1 (DO)mg/ quantity/ mi
Paablewatersourcesupplyafter baceria freeingonly
a) 6.5- | 2orless | 6orabove | 50orless
85
b) | Water usedforrecreaionpurpose 6.5- | 3orless | 5orabove | 200orless
85
PaablewatersourcesupplyafterConventionalprocessing | 6.5- | 3orless | 6orabove | 50000rless
C) 8.5
d) | Water usedfor pisci-culture 6.5- | 6orless | 5orabove | 50000rless
85
f) | Waterusedfor irrigation 6.5- | 10orless | 5orabove | 1000orless
85

Source: DOE.

BOD = biological oxygen demand, mg/l = milligranlier, pH = negative decimal logarithm of the hydrogen
ion activity in a solution

Notes:

(2). In water used for pisiculture, maximum limit of presence of ammonia as Nitrogen is 1.2 mg/I.

(2). Electrical conductivity for irrigation watern H p 1 > YrK @gitYadtemPerature of 25°C); Sodium less
than 26%; boron less than 0.2%.

Table2.6: National Standard for Drinking Water

No. Parameter Unit Standardimit WHO
Guidelines
0.2 0.2

1 Aluminum mg/l .

2 Ammonia(NH) mg/l 0.5 -

3 Arsenic mg/l 0.05 0.01
4 Barium mg/l 0.01 0.7
5 Benzene mg/l 0.01 0.01
6 | Bom 20C mg/l 0.2 -
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Parameter Unit Standardimit A
Gmdellnes

Boron mg/l

Cadmium mg/l 0. 005 0. 003
9 Calcium mg/l 75 -
10 Chloride mg/l 150-600 -

ChlorinatedAlkanes -

Carbon Tetrachloride mg/| 0.01 -

1.1Dichloroethylene mg/l 0.001 -
11 1.2Dichloroethylene mg/| 0.03 -

Tetrachloroethylene mg/l 0.03 -

Trichloroethylene mg/l 0.09 -

Chlorinated Phenols -
12 Pentachlorophenol mg/l 0.03 -

2.4.6Trichlorophenol mg/l 0.03 -
13 Chlorine (residual) mg/l 0.2 -
14 Chloroform mg/l 0.09 0.3
15 Chromium(hexavalent) mg/l 0.05 -
16 Chromium(total) mg/l 0.05 0.05
17 COD mg/l 4 -
18 Goliform(fecd) n/100ml 0 -
19 Goliform(total) n/100ml 0 -
20 Golor Huyghens unit 15 -
21 Copper mg/| 1 -
22 Cyanide mg/l 0.1 -
23 Detergents mg/l 0.2 -
24 DO mg/l 6 -
25 Huoride mg/l 1 15
26 Hardness 6s GC() mg/l 200-500 -
27 Iron mg/l 0.3-1.0 -
28 Nitrogen(Total) mg/l 1 -
29 Lead mg/l 0.05 0.01
30 Magnesium mg/l 30-35 -
31 Manganese mg/l 0.1 0.4
32 | Mercury mg/l 0.001 0.006
33 | Nickd mg/l 0.1 0.07
34 | Nitrate mg/l 10 3
35 | Nitrite mg/l Lessthanl -
36 | Odor Odorless -
37 | Oil&Gease mg/l 0.01 -
38 | pH 6.5-8.5 -
39 | Phrenoliccompounds mg/l 0.002 -
40 | Phophate mg/l 6 -
41 | Phosphorus mg/| 0 -
42 Paassium mg/l 12 -
43 Radioadive Materials(grossalpha By/l -

- 0.01

adivity)

44 Radioadive Materials(grosseta mg/l -
- 0.1

activity)
45 | Selenium mg/l 0.01 -
46 | Silver mg/l 0.02 -
47 Sodum mg/l 200 -
48 Suspended particulate matters mg/l 10 -
49 Sulfide mg/| 0 -
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Parameter Unit Standardimit A
Guidelines

Sulfate mg/l
51 Total dissolived solids mg/l 1000 1000
52 Temperature 3 20-30 -
53 Tin mg/l 2 -
54 Turbidity JTU 10 -
55 Zinc mg/l 5 -
Source: DOE.

BOD = biological oxygen demand, mg/l = milligram per liter, mill#iter
Notes: In coastal area 1000. Reference: Bangladesh Gazette, Addendum, August 28, 1997.

2.7.2 Noise

As for noise, the standard limit is set for every category of zone class. Table 2.4 shows the Noise
standard in Bangladesh.

Table2.7: Bangladesh Standards for Noise

LimitsindBA

N[0} Zone Clas ECR

Doy
a) | SlentZone 45 35
b) | ResidentialZone 50 40

MixedZone (this area isused combining residential, commercial and

. . 60 50
¢) | industrial purposes)
d) | CommercialZzone 70 60
e) | Industrialzone 70 70

(Source: The Environmental Conservation Rules, 1997; IFC Environmental Health and Safety Guidelines, 2008)
Note:

(1) The day time is considered from 6 a.m. to 9 p.m. and the night time is from 9 p.m. to 6 p.m

(2) From 9 at night to 6 morning is considered night time.

(3) Area within 100 meters of hospital or education institution or educational institution or government
designated / to be designated / specific institution / establishment are considereat Sitmes. Use of motor
vehicle horn or other signals and loudspeaker are forbidden in Silent Zone.

2.7.3 International Standards

The international standards for heavy metals of the river bed materials are given in Téble 2.

Table2.8: USA EPA2000 Standard Value of Heavy Metals of River Bed Materials (Sand)

Lead (Pb) mg/kg 128
Cadmium (Cd) mg/kg 4.98
Chormium (Cr) mg/kg 111
Copper (Cu) mg/kg 144
Zinc (Zn) mg/kg 459
Manganese (Mn) mg/kg -
Arsenic (As) mg/kg 33
Mercury (Hg) mg/kg 1.06
Selenium (Se) mg/kg -
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3 PROJECDESCRIPTION

3.1 Project Location

The project components suas substationg12 numbers)transmission ling(total length is 283.64

km) and 11 LILOlines (toatal 44 kn) are located in the 7 districtef BangladeshAmong them six

districts (such as Chittagong, Rie Noakhali, Laxmipur, Comilla ar@handpur distrigt are in

/ KAGGOF32y3a RAGAAAZY 27T G KSan®MuashiGanfistrioN@nmhparyof 2 F 0t . /
45.09km long Gazaria (MunshigaKpchua (Chandpur) T.in Dhaka divisiofFigure 3.1)Thereare

12 subprojects of the substation8 subprojects of the TL ands8bprojects of the ILdines.
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PROJECT LOCATION MAP

Enhancement and Strengthening of Power Network in Eastern Region of PGCB Project
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Map 3:1: Project Location Map
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3.2 Project Components/Subprojects

The proposed project will have three components with the following estimated cost: 1)
enhancement and strengthening of power netwarkeastern regior(US$440 million); 2) Technical
assistance for institutional development and implementation support (US$5 million); and 3)
Equipment and tools for improved maintenance practice (US$10 million). HowevéEHBtéport is

only for the first componenof the main project and can be descibas below.

This component will cover the following activities:

1. Two nos. of 230/132kV substations and nine (9) nos. of 132/33kV substations will be built.
230/133kV substations are Chowmuhoni and Kachua. 132/33 kV substations are Kosba,
Muradnagar, Charida, Laksham, Laxmipur, Bashurhat, Maijdee, Patiya and New Mooring.
Keeping in mind the scarcity of land in the project areas (due to high population density), all
these substations are planned with GIS configuration. The 132/33kV New Mooring
substation to be built on the western side of Chittagong City will become a
400/230/132/33kV power hub in future. The 132/33kV part will be built by this project but
the land acquisition and layout planning will incorporate the future 400/230/132kV design.
Some other 32/33kV substations will also be designed keeping provisions for upgradation
to 230kV in future.

1 The only substation that will be replaced under this project is the Halishahar 132/33kV air
insulated substation (AIS). This substation is one of the olddstations of PGCB and will be
replaced by advanced gas insulated substation (GIS) after the commissioning of the New
Mooring substation. This will require modification and extension of local 33kV and 11 kV
network so that load at Halishahar can be fed frbiew Mooring S/S during replacement works
at Halishahar.

2 A 230kV high capacity four circuit backbone transmission line (with twin Finch conductor per
phase and only two circuits will be stringing now) has been planned through greater Comilla
region (Korerht¢c Chowmuhonig KachuaGazaria) to make it the primary transmission backbone
of this area for future. This line will supplement the existing 230kV double circuit line which is a
low capacity (300 MW per circuit) line currently acting as the main trangmidsackbone
between Comilla and Chittagong. Four (4) short distance 132kV double circuit lines are planned
to be built to connect the new 132/33kV substations to the existing ones in Comilla and Noakhali
area.Summary of the proposed scope of works untles project is given belo@rable 3.1)

Table3.1: Summary of Proposed Scope of Works

Substations
Voltage level Voltage Level No of SIS

230kV 386 230/132kV
132kv 266 132/33kV 10

About 283.642 km new transmission lif€L) involved with proposed 12 newlbstationsThe
following transmissionystems are proposed under the projethe diagrammatic representation of
the proposed transmission system is showiiap 3.2
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Tabe 3.2: Details of the Proposed Proje@omponentgSubprojects

Name of the NewSubstatios Name of the Transmission Lis@nd LILOLines

Z
sQ

1 | 230/132 kV GIS Substation at Chowmuh( Chowmuhoni Kachua 28 kV M/C Line 49.05 km

2 230/132 kV GIS Substation at Kachua Gazariag Kachua 230 kV M/C Lird5.09 km

3 | 132/33 KV GIS Substation at Muradnaga LILOof Comilla (N}, Daukandi 132 kV D/C Line at

Muradnagarg 0.5 km

4 | 132/33 kV GIS Substation at Liads KachualLalsham 132 kV D/C Lin&0.93 km

5 | 132/33 kV GIS Substation at Maijdee Chowmuhoni; Maijdee B0 kV D/C Line20.55 km

6 | 132/33 kv GIS Substation at Patiya Iilligolin?ohazar: Sikalbaha 132 kV D/C Line at Pagya

7 | 132/33 kV GIS $station atChandina Comilla (N} Chandna 132 kV D/C Linel3km

8 132/33 kV GIS Substation at New Moorin LILOof HalishaharKhulsi 132 kV S/C (ekt 2&3) Line at
(Anand Bazaar) New Mooring0.630 km

Two CkiLILOfrom Fenic Chowmuhoni 132 kV D/C
line at Basurhat 2.74 km

10 | 132/33 kV GIS Substation at Laxmipur | Chowmuhoni;, Laxnipur 132 kV D/C Line27.38 km
11 | 132/33 kV GIS Substation at Kosba Muradnagarg Kosba 132 kV D/C Lin@2.79 km
Korerhat Chowmuhoni 230 kV M/C Ling2.73 km
LILOof Modunghatg Meghnaghat 400 kV D/C Line
at Korerhatc 0.4 Km

LILOof Comilla (N)/ Ferg BSRM/ Hathazari 230 kV D/C
12 | 400/230 kV @ Substation at Korerhat Line¢5.728 Km

LILOof Feni/ Baroihat, Hathazaril32 kV D/C Line2.8
Km

Extension of Mirsharaj BSRM 400 kV D/C Line to
Korerhatg 11.314 Km

9 132/33 kV GIS Substation at Basurhat
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Map 3:2: Diagrammatic Representation of the proposed Transmission System
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4 DESCRIPTION OEENVIRONMENTALBASELINE

4.1 General

The baseline condition of environmental quality in the localitguf-project site serves as the basis
for identification, prediction and evaluation of impacts. The baseline environmental quality is
assessed through field studies withimetimpact zone for various components of the environment,
viz. air, noise, water, land and so@oonomic, etc.

Information of baseline environmental status of the project area is useful for impact assessment
process of assessing and predicting the envitental consequences of the significant actions.
Based on the existing environmental scenapotential impacts of subprojects associated will be
identified and accordingly management plan will be proposed in forthcoming sections. The baseline
environmentd conditions will help in comparing and to monitor the predicted negative and positive
impacts resulting from the project during po®nstruction, construction and operation phases.
Significant action depicts direct adverse changes caused by the actidtsaitect on the health of

the biota including flora, fauna and human being, semionomic conditions, current use of land and
resources, climate change aspects, physical and cultural heritage properties and biophysical
surroundings. Baseline data gea&on of the following environmental attributes is essentiallHE
studies.

Datdinformation was collected from secondary sources for the maenwironmental setting like
climate (temperature, rainfall, humidit and wind speed), topographggology soik etc Firsthand
information have been collected to record the mieavironmental features within and adjacent to
the project corridor. Collection of primaffield datdinformation includes extrapolating
environmental features on proposed subprojects desi tree inventories, location and
measurement of socigultural features adjoining promed subprojects. Ambient ainoise quality
surface water and ground/drinking watguality have been assessed basedropasurement/testing

as well asvisual inspectin to prepare a baseline database. Consultation was another source of
information and to explain local environmental conditions, impacts, and suggestions, etc.

The following section describes the baseline environment in three broad categories:

A Physical Brironment factors suchiopography,geology earthquake climate and
hydrologydrainage, environmental pollution,

A Biological Environmenfactors related to life such as flora, fauna and ecosystem; and

A Socieeconomic Environmentnthropological factortike demography, income, land use
landrequirement andnfrastructure.

As mentioned earlier in chapte&; all the subprojects under the Enhancement and Strengthening of
Power Network in Eastern Regi(BSPNER) project PGCRare located insixdistricts of Chittagong
divisionone district of Dhaka Divisioifhe environmental baseline chapter is described according to
the classification, nature and primary observation during field survEge subproject spmfic
Environmental Baseline data of Substatio8S)Jransmission Lin€EL) and_ILQines (LLare given in

the followingTable4.1.
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Table4.1: Environmental Baseline Datimformation of the Subprojecs of SS andr'L

. Inundatio . Wa_lter_ Trees | Major Fauna E.PA Affect_ed Famil | CSin | Cultural Traffic Cond.
Subproject . Type of . Earthquak . Bodies in : o Landin o
Site/Route Location Land n during | Topography e Zone Air & crossing in (mainly in ROW y ROW Sites in on nearby
HFL ROW ROW SPIA) (acre (Nos) | of SS SRA Roads

sparrow,
kingstork,
dove, crow,
. fox, mouse,
Partially2 grewmusk trucks, buses,
cropped shrew microbus
1 230/132 kv GIS. Begumga'nj, agricultura Yes Flat Terrain Zone2 Dusty | 65.32 No squirrel, No 5 0 0 0 sedan cars, taxi
at Chowmuhoni Noakhali. | land&
artially bengal vans,
b monitor, motorbikes etc.
fellow land
common
house lizard,
snakes, frog
etc.
sparrow,
kingstork,
dove, crow, trucks, buses,
3 cropped fox, mouse, Mosque microbus,
2 230/132 kv GIS| Kachua, agricultura Yes Flat Terrain Zone2 Good | 62.84 No grew musk, No 5 0 0 at about | sedan cars, taxi
at Kachua Chandpur
I land common 200m east vans,
house lizard, motorbikes etc.
snakes, frog
etc.
shalik,
sparrow,
kingstork,
dove, crow,
fox, mouse, trucks, buses,
3 cropped grew musk microbus,
3 132/33 kv GIS Mura_dnagal, agricultura Yes Flat Terrain Zone2 Good | 57.93 No shrew, No 5 0 0 0 sedan cars, taxi,
at Muradnagar | Comilla .
| land squirrel, , vans,
bengal motorbikes etc.
monitor,
common
house lizard,
snakes, frog
3 cropped shalik, trucks, buses,
4 132/33 kv GIS Laks_ham, agricultura Yes Flat Terrain | Zone2 Good | 56.34 No sparrow, No 2 0 0 0 microbus,
at Laksham Comilla . .
I land kingstork, sedan cars, taxi
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. Inundatio Wa_lter_ Major Fauna E.PA ISR Cultural Traffic Cond.
Subproject . . Earthquak Bodies in . o o
Site/Route Location n during | Topography e Zone & crossing in (mainly in Sites in on nearby
HFL ROW SPIA) SRA Roads
ROW
dove, crow, vans,
fox, mouse, motorbikes etc.
shrew,
squirrel, ,
bengal
monitor,
common
house lizard,
snakes, frog
etc.
sparrow,
kingstork,
dove, crav,
fox, mouse, trucks, buses,
. 2 cropped grew musk microbus,
132/3? kv GIS Maudee,_ agricultura Not Flat Terrain Zone2 Good | 66.88 No shrew, No 5 0 sedan cars, taxi
at Maijdee Noakhali .
| land squirrel, vans,
common motorbikes etc.
house lizard,
snakes, frog
etc.
shalik,
sparrow,
kingstork, trucks, buses,
. 2 cropped dove, crow Mosque microbus
132/3.3 kv GIS Pat_lya, agricultura Not Flat Terrain Zonel Dusty | 67.23 No fox, mouse, No 5 at 20am sedan cars, taxi
at Patiya Chittagong east of
| land shrew, back, vans,
the SS 3
bengal motorbikes etc.
monitor,
snakes, frog
shalik,
sparrow,
kingstork,
dove, crow, trucks, buses,
. fox, mouse, microbus,
132/33 k\./ GIS Debl(_jwar, Govt Land Not Plain lands Zone2 Dusty | 71.51 No grew musk, No 2 0 sedan cars, taxi
at Chandina Comilla squirrel vans

stripped keel

back, common

house lizard,
shakes,

motorbikes etc.
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. Inundatio We_lter_ Major Fauna E.PA A Cultural Traffic Cond.
Subproject . . Earthquak Bodies in . o .
Site/Route Location n during | Topography e Zone & crossing in (mainly in Sites in on nearby
HFL ROW SPIA) SRA Roads
ROW
frogetc.
shalik,
JL. 1, Mouza: sparrow,
132/33 KV GIS Ma(_jha kingstork, 2 truc_ks, buses,
at New Halishahar, 2 cropped dove, crow, Mosques, microbus,
8 . Thana: agricultura Not Undulation Zonel Dusty | 57.55 No fox, mowse, , No 20 anda sedan cars, taxi
Mooring/Anand .
Bazar Bandar, I land squirrel, Schookt vans,
District: common ch 400 motorbikes etc.
Chittagong house lizard,
snakes, frog
shalik,
sparrow,
dove, crow,
fox, mouse, , trucks, buses,
Bashurhat, squirrel, Mosque microbus,
9 132/33 kv GIS Daganbhuiyan, 3 cr_opped Not Flatterrain Zone2 Good | 57.55 No 136 bengal No 2 at 100m sedan cars, taxi
at Bashurhat ’ agri. land .
Noakhali monitor, east. vans,
common motorbikes etc.
house lizard,
snakes, frog
etc.
shalik,
sparrow, , fox,
mouse, grew trucks, buses,
132/33 KVGIS Laksmipur 2 cropped musk shrew, microbus,
10 . Sadar, agricultura | Yes Flat Terrain Zone2 Dusty | 68.35 No Bengal No 5 0 sedan cars, taxi,
at Laxmipur .
Laksmipur | land monitor, vans,
common motorbikes etc.
house lizard,
snakes, frog
sparrow,
kingstork, trucks, buses,
2 cropped dove, crow, microbus
11 132/33 kV GIS | Kosba, . agricultura Yes Flat Terrain Zone2 Dusty | 59.64 No fox, mouse, No 5 0 sedan cars, taxi
at Kosba Brahmanbaria grew musk
I land vans,
shrew, .
. motorbikes etc.
squirrel,
snakes, frog
400/230 kV GIS Korerhat, 2 cropped Small shalik, trucks, buses,
12 Mirsarai, agricultura Not Flat terrain Zone2 Good | 70.57 | seasonal | 2945 sparrow,, No 25 0 microbus,
at Korerhat . )
Chittagong | land Khal crow, fox, sedan cars, taxi
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Subproject
Site/Route

Location

Inundatio
n during
HFL

Topography

Earthquak
e Zone

Water
Bodies in

& crossing ROW

in

Major Fauna
(mainly in
SPIA)

EPA | Affected

Cultural
Sites in

SRA

Traffic Cond.
on nearby
Roads

ROW
mouse shrew, vans,
squirrel, , motorbikes etc.
common
house lizard,
snakes, frog
etc.
Started at kingstork,
Chowmohuni dove, crow,
substation, fox, mouse,
uz: grew musk
Chowmuhoni | Chowmohuni, Im%;o shrew, A mosque m:::ilésré)gﬂzes’
Kachua 230 kV | Dt:Noakhali 30Khals squirrel, at L
L Double Circuit | and ended at crgpped Yes Flat Zone?2 Good &10Ponds 2836 stripped keel No 149.42 distance a sedan cars, taxi
agricultura vans,
TL Kachua back, common ch 0+030 )
. | lands ) motorbikes etc.
substation, house lizard,
UZ: Kachua, snakes, frog
Dist.:
Chandpur
Started at kingstork,
Kachua dove, crow,
substation, fox, mouse,
UZ: Kachua, -Two to grew musk trucks, buses,
._ | Dt: Chandpur three shrew, microbus,
2 KachuaGazaria and ended cropped Yes Flat Zone2 Good 12Khals & 2544 | squirrel, No 132.00 o] sedan cars, taxi
230 kv TL . - 7Ponds .
Gazaria agricultura stripped keel vans,
substation, I lands back, common motorbikes etc.
UZ: Gazaria, house lizard,
Dist.: snakes, frog
Munshiganj
Started at kingstork,
Kachua dove, crow,
substation, fox, mouse,
i -Two to trucks, buses,
UZ: Kachua Dt grew musk .
Kachua Chandpur and three Khals shrew microbus,
3 Laksham 132 P cropped Yes Flat Zone2 Good 2990 - No 101.46 0 sedan cars, taxi
ended at - &Ponds squirrel,
kv TL agricultura . vans,
Laksham stripped keel )
. I lands motorbikes etc.
substation, back, common
UZ: Laksham, house lizard,
Dist.: Comilla snakes, frog
4 Chowmuhoni | Started at -Two to Yes Flat Zone2 Good 6Khals 1795 | kingstork,, No 63.04 0 trucks, buses,
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Subproject

Site/Route

Location

Inundatio
n during
HFL

Topography

Earthquak
e Zone

Water
Bodies in

& crossing ROW

ROW

in

Major Fauna
(mainly in
SPIA)

Affected
Landin
ROW
(acre

Cultural
Sites in
SRA

Traffic Cond.
on nearby
Roads

Maijdee 230 kV | Chowmohuni three &5Ponds crow, fox, microbus,
Double Circuit | substation, cropped mouse, grew sedan cars, taxi
TL uz: agricultura musk shrew, vans,
Chowmohuni, | lands squirrel, , motorbikes etc.
Dt:Noakhali common
and ended at house lizard,
Maidee snakes, frog
substation, ,
uz:
Chowmohuni,
Dt:Noakhali
Started at kingstork,
Comilla dove, crow,
(North)_ - Two to fox, mouse, trucks, buses,
: substation grew musk )
Comillag bt:Comilla and three Shrew microbus,
Chandina 132 ’ cropped Yes Flat Zone2 Good 1khal No . No 33.49 0 sedan cars, taxi
ended at - squirrel,
KV DC TL . agricultura . vans,
Chandina stripped keel ;
. | lands motorbikes etc.
substation, back, bengal
UZ: Chandina, monitor,
Dist.: Comilla snakes, frog
Started at Kingstork,
. dove, crow,
Chowmohuni
) fox, mouse,
substation,
. ) -Two to grew musk trucks, buses,
Chowmuhonig uz: )
Laxmipur 132 | Chowmohuni three 12Khals shrew, microbus,
KV Double Dt:Noakhali cr(_)pped Yes Flat Zone2 Good &7Ponds 1740 | squirrel, No 94.56 sedan cars, taxi
L agricultura bengal vans,
Circuit TL and ended at ; B
. I lands monitor, motorbikes etc.
Laxmipur
h common
substation, :
L . house lizard,
Dist.: Laxmipur
shakes, frog
Started at kingstork,
Muradnagar dove, crow,
substation, Two to fox, mouse, trucks, buses,
Muradnagarg uz: three 14Khals grew musk microbus,
Kosba 132 KV | Muradnagar, cropped Yes Flat Zone2 Good 337 | shrew, No 68.95 0 sedan cars, taxi
. . - &4Ponds :
DCTL Dt: Comilla agricultura squirrel, vans,
and ended at | lands- stripped keel motorbikes etc.
Kosba back, bengal
substation, monitor,
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. Inundatio We_lter_ Major Fauna Affect_e @ Cultural Traffic Cond.
Subproject . . Earthquak Bodies in o Landin o
: Location n during | Topography . (mainly in Sites in on nearby
Site/Route e Zone & crossing ROW
HFL SPIA) SRA Roads
ROW (acre
UZ: Kosba, common
Dist.: B. Baria. house lizard,
shakes, frog
Startedat kingstork, 0
A mosque
Korerhat dove, crow, at 40m
substation, fox, mouse, )
uz: shrew, distance
Mirersorai, Dt: Two to squirrel, 49‘?2;% at trucks, buses,
Korerhat CTG and three 30Khals stripped keel RIS and a microbus,
Chowmuhoni ended at cropped Not Flat Zone2 Good - 8010 | back, bengal | No 160.56 0 sedan cars, taxi
. - &10Ponds . graveyard
230KV MC TL | Chowmuhoni | agricultura monitor, , at 25 m vans,
substation, | lands- shakes, frog distance motorbikes etc.
uz:
Chowmuhoni , at I&f at
Dist.:
Noakhali 10+000.
LILOLines:
LILOof 132 dove, crow,
KV DC Feni fox, mouse,
Two to grew musk A masaue trucks, buses,
_Chomehan 0+000 three 30Khals shrew, atq microbus,
I, cropped Yes Flat Zone2 Good - No squirrel, No 0 0 . sedan cars, taxi
2+915 - &10Ponds ) distance a
L=2.915km, agricultura stripped keel ch 04030 vans,
| lands back, common motorbikes etc.
house lizard,
shakes, frog
LILOof 230 kingstork,
KV DC dove, crow,
-Two to fox, mouse, trucks, buses,
Karerhatc 0+006 three 12Khals & grew musk 0 microbus,
Comilla, 5+191 | cropped Yes Flat Zone2 Good - No | shrew, No 0 o} sedan cars, taxi
) 7Ponds .
L=5.735 agricultura squirrel vans,
I lands common motorbikes etc.
house lizard,
snakes, frog
dove, crow,
LILCof 132 -Two to trucks, buses,
KV DC 0+0006 three fox, mouse, microbus
Khals grew musk .
Karerhat 3+327 crgpped Yes Flat Zonel Good - &Ponds No shrew, No 0 0 0 sedan cars, taxi
Hathazari- agricultua squirrel, vans,
Beni | lands stripped keel motorbikes etc.
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Subproject
Site/Route

Location

Inundatio
n during
HFL

Topography

Earthquak
e Zone

Water
Bodies in
& crossing

ROW

in
ROW

Major Fauna
(mainly in
SPIA)

EPA | Affected

Cultural
Sites in
SRA

Traffic Cond.
on nearby
Roads

6 back, common
house lizard,
shakes, frog
LILOof crow, fox,
-Two to mouse, grew trucks, buses,
8132 KV. bC 0+006 three Seasonal musk shrew, microbus,
Dohaza” 0+750 cropped Yes Flat Zonel Good ponds/kha No squirrel, , No 0 sedan cars, td,
Shikalbaha agricultura Is common vans,
| lands house lizard, motorbikes etc.
shakes, frog
LILOof 132 kingstork,
KV DC dove, crow,
Halishahar - Two to gc:);wmrﬁazi trucks, buses,
; three Seasonal microbus
Kulshi 0+00G shrew, v
cropped Yes Flat Zonel Good ponds/kha | No : No 0 sedan cars, taxi
1+105 agricultura Is squirrel, vans
stripped keel S
I lands back, bengal motorbikes etc.
monitor,
shakes, frog
LILOof 400 , kingstork,
KV DC smal | dove. crow.
fox, mouse,
Korerhat | to grew musk
BSRM med | shrew,
ium squirrel,
size commo_n
house lizard,
-Two to fore snakes, frog trucks, buses,
0+000 three Seasonal | St microbus,
11+85 | cropped Yes Undulated Zone?2 Good ponds/kha | tree No 0 sedan cars, taxi
0 agricultura Is s vans,
I lands (not motorbikes etc.
dens
ely)
from
ch
3+45
0¢
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. Inundatio Wa_lter_ Major Fauna . Affect_e @ Cultural Traffic Cond.
Subproject . . Earthquak Bodies in o Landin o
: Location n during | Topography . (mainly in Sites in on nearby
Site/Route e Zone & crossing ROW
HFL SPIA) SRA Roads
ROW (acre
11+7
00
.LILCof 132 kingstork,
KV DC dove, crow,
fox, mouse,
Modhunagh grew musk
Two to trucks, buses,
at- shrew, .
three Seasonal squirrel microbus,
Meghnaghat 000-0+775 cropped Yes Flat Zone2 Good - ponds/kha s?ri ed’ keel No 0 sedan cars, taxi
agricultura Is ba(?kp benaal vans,
| lands- M 9 motorbikes etc.
monitor,
common
house lizard,
snakes, frog
LILCof 400 kingstork,
dove, crow,
KV D.C Two to fox, mouse, trucks, buses,
Com'lla(w 0+006 three Zone2 & Seasonal shrew, microbus,
Daudkandi) cropped Not Flat 5 Good - ponds/kha squirrel, No 0 sedan cars, taxi
0+424 agricultura Is stripped keel vans,
| lands- back, bengal motorbikes etc.
monitor, ,
shakes, frog

Sourceliterature ReviewJop surveySE& Environmental Survey in 2017
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4.2 Chittagong Division

Chittagong Dision area 33771.18 sq km, located in between 20°43' and 24°16' north latitudes and
in between 90°32' and 92°41' east longitudes. It is bounded by Dhaka and Sylhet divisions on the
north, Bay of Bengal and Arakan (Myanmar) on the south, Mizoram, Tripates sif India and Chin

state of Myanmar on the east, Dhaka and Barisal divisions on the west. There are many lofty hills in
Rangamati, Khagrachhari, Bandarban and in the eastern part of Chittagong districts. A map of
Chittagong division is shown is Figdri.

90°E 91°E 92°E 93°E

Dhaka \ India

= Division B ia
5 5 ) Project Location
. A

24°N

/
Comjlla
Khagrach!
handpurl
] 2 . 1Wr l- Feni
\
Noakhall h Rangamati India
Ty hittagong
Barisal ,
Division dl |\ . 44
} Ce &
. N Project Location |
g\ [1’ Bandarban

Bay of Bengal

21

Myanmar

21

Bay of Bengal \Qﬂ"maf

\ Q

T T T -
90" E 9M°E 92°E
Enh t and Strengthening of Power Network in Eastern Region of PGCB Project N Scale 1:1,900,000 onA4
CHITTAGONG DIVISION MAP A [ "
Projection: -
. Legend

Grid System: Geographic
= National Highway D River

Regional Highway

Height Unit: metre
Distance Unit: kilometre
Horizontal Datum: WGS 1984 District Road
UTM Zone: 46 N .| chittagong Division

Figured-1: Map of Chittagong Divisioand the Subprojects Location
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4.3 Physical Environment

4.3.1 Climate

The Project area has a tropical monsoon climate with four seasons: dry or winter season (December
Februay), premonsoon or hot season (MargMay); monsoon or rainy season (JaSeptember);

and posgmonsoon or autumn season (Octolg@tovember). Although less than half of Bangladesh
lies within the tropics, the presence of the Himalaya mountain range has etteat tropical
macroclimate across most of the east Bengal land mass. Bangladesh can be dividedrénto se
climatic zonesAccording to the classification, the project asesre located in theauth-central and
southreasternregion climatic zong(Figure4.2).

SouthCentral Zone: In this zone rainfall is abundant, being above 1,900 mm. The range of
temperature is, as can be expected, much less than to the west, but somewhat more than in South
eastern zone. This is a transitory zone between the Seasiern, North-western and South
western zones and most of the severe hail storms, nor'westers and tornadoes are recorded in this
area.

SouthEasten Zone: It comprises the Chittagong subgion and a strip of land extending from
southwest Sundarbans to the soutdf Comilla. The hills over 300m in height have nadéstern

zone climate. The rest of the area has a small range of temperature, rarely goes over a mean of 320
°C and below a mean of 13 Rainfall is heavy, usually over 2,540 mm. In winter dewsfakavy.

Like other parts of the country, the projeateas are heavilinfluenced by the siatic monsoon, and
it has these three distinct seasons:

1 Premonsoon hot season (from March to May),
1 Rainy monsoon season (from June to October), and
1 Cool dry witer season (from November to February).

The premonsoon hot season is characterized by high temperatures and thunderstorms. April is the
hottest month in the country with mean temperatures ranging from 27°C in the east and south, to
31°C in the westentrd part of the country. After April, increasing cleadver reduces the
temperature. Wind direction is variable during this season, especially during the early part. Rainfall,
mostly caused by thunderstorms, at this time can account for 10 to 25 percéné @innual total.

The rainy monsoon season is characterized by southerly or seesterly winds, very high humidity,
heavy rainfall and long periods of consecutive days of rainfall. The monsoon rain is caused by a
tropical depression that enters the coumtfrom the Bay of Bengal. About 90% of the annual
precipitation occurs during the fivemonth monsoon season from May to September.

The cool dry season is characterized by low temperatures, cool air blowing from the west or
northwest, clear skies and meageinfall. The average temperature in January varies from 17°C in
the south west and souteastern parts of the country to 20°C to 21°C in the coastal areas. Minimum
temperatures in the extreme in late December and early January reaeh inbetween 7°Go 8°C.
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CLIMATIC ZONES OF BANGLADESH

Enhancement and Strengthening of Power Network in Eastern Region of PGCB Project
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Figure4-2: Climatic Zones of Bangladesh

To define meteorological conditions in and around the proposed construction area of the Project,
temperature, rainfall, humidity and wind data were cafled. Longterm average climatic data
(19612016 collected from Comilla, Feni and Sitakunda Weatheti@ts of the Bangladesh
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Meteorological Department (BMDieflect the expected Soutentral and Soutltastern Zone

weather pattern as outlined belowm tabular form

- | Comila_| _Feni |_Sitakunda |

Average AnnuaMaximum Temperature (1962015 31.07(°C) | 30.80(°C) 31.2(°C)
Average AnnuaMinimum Temperature (1962015 17.5Q°C) | 18.20(°C) | 18.80(°C)
Awerage Annual Rainfall (19&€D15 170.09mm | 216.90nm | 261.88mm
Average Annal Relative Humidity (1962015 79.7%% 79.20% 78.48%

Temperature -Bangladesh has warm temperatures throughout the year, with relatively little

variation from month to month (BMP Figure4.3 to Figure4.5 shows the mean maximum dn

minimum ar temperature (during 19612015 of Comilla, Feni and Sitakunda. As temperature record

shows, May is the warmest monthitiv average temperatures of 32.5, 32.1 and 32 2espectively

these three locations. Although in short spell, there exitsvinter season in Bangladesh from

December to February. The aage winter maximum temp is 30Q and minimum is 18°C. As
recorded, January is the coolest month in Comilla, Feni and Sitakundaewigieratures averaging

near 12.0, 12.4, and 1@ respetively.

Comilla Station

Temperature (* C)

Jan Feb Mar Apr May Jun Jul

mm Mean Max (°C) Mean Min (°C)

s=@esean Rainfall (mm)

Aug Sep Oct MNov Dec

500.0
450.0
400.0
350.0
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250.0
200.0
150.0 =
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50.0
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ww) jjejuiey

Figure4-3: Mean Monthly Maximum & Minimum Temperature and Total Raitifan Comilla Station (1962015
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Feni Station
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Figure4-4: Mean Monthly Maximum & MinimumTemperature and Total Rainfall in Feni Station (197315

Sitakunda Station
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Figure4-5: Mean Monthly Maximum & Minimum Temperature and Total Rainfall in Sitakurfgtation (19612015

Rainfall-Heavy rainfall is charactetis of Bangladesh frequently causing flood across the country or

at local scale. With the exception of the relatively dry western region of Rajshahi, where the annual
rainfall is about 1,600nm, most parts of the country regive at least 2,30@hm of rainfall per year.

About 80% of Bangladesh's rain falls during the monsoon season. Maximum rainfall occurs during
May to September and the lowest rainfall occurs in November to February during winter season.
Figure4.3 to Figure4.5 show that July wettest montlaccording to records in Comilla, Feni and
Sitakunda with average rainfall of 44ffn, 698.8nm and 726.3 mm. No or minimum rainfall were
recorded during the months of November, December and January. About 88% rainfall occurs during
the period from May to Qiober; of which about 36% pours during Junduly.

Relative Humidity-Humidity levels are consistently very high during the monsoon season, and drop
significantly for a relatively short period at the end of the dry season. Sunshine levels are low during
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the monsoon, but from November to May are consistently high. In the project area the relative
humidity is the lowest (69%) during December to March, and from April there is a steady increase till
July Figure4.6).

Relative Humidity over the Study Area
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Figure4-6: Mean Monthly Relative Humiditgver the Study Area (1962016

Wind Speed and Wind DirectiotWind could be the biggest and most influential weather fact. So it
is extremely important to know the direction and velocity. The Wind Roseéeias used to
understand wind factors. Monthly prevailing wind data (wind speed and wind directions) were
collected from Comilla, Feni and Sitakundasutistes for the period of 1962012and analysé to
determine the distribution of windforce within thetudy area. These data were then used to
formulate the wind rose Kigure4.7 to Figuret.9) which provides an overview of prevailing wind
conditions within the survey area.

Historical wind data (wind speed, wind direction) shows that the wind speed isnaixanum in the
early part of the monsoon, but drops substantially by the beginning of the dry season and is
assumed to reflect the Project corridor conditions.

In Comilla (Figurd.7), the long arrows or petal indicates the wind blows more frequently ith
speed range between 0-51.1m/s from south to north direction and comprises nearly 65percent
wind of the data period. It is recorded that the prevailing wind speeds mostly remain in the range of
1.7-9.4m/s. But in the winter months it remains in the rangf 1.63.6m/soccasionally rising up to
10.8m/s. The highest speed is recorded as 14m/sin the month of April, 19%athe data period

of 19612012blowing from south direction.
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Figure4-9: SitakundaMeteorological Substation

In Feni the long arrows or petal indicatdsat wind blows mostly 2-B.8m/s from south to north
direction comprising nearly 50percent wind of the data per{fijure4.8). It is recorded that the

wind speeds mostly remain in the range of -B.Zm/s. But in the winter months it remains in the
rangeof 2-2.8m/s occasionally rising up to 7.6m/s. The highest speed is recorded as 7.6m/s in the
month of February, 1993 apmg the data period of 1973012blowing from south direction.

For Sitakunda station,the long arrows or petal indicates that wind blowse frequently with a
dominant speed range between 211.1m/s from the south direction and which comprises nearly
54percent wind of the data periq&igure4.9). It is recorded that the wind speeds mostly remain in
the range of 1.87.2m/s. But in the witer months it remains in the range of 229m/s occasionally
rising up to 6.4m/s. The highest speed is recorded as 9.8m/s in the month of May, 1877 dne
data period of 1972012blowing towards south and southeast directions.

4.3.2 Physiographic Features

The Chittagong digion as well as the subproject areas of the B& LLin this division comprises
the following physiographic unitsithin the project area(Figure4.6).

Middle Meghna Floodplain The floodplain of this river occupies a lying landscapef broad
islands and many broad meandering channels which formed part of the Brahmaputra before it
abandoned this channel when it changed course into the Jamuna two centuries ago. The Meghna
sediments are mainly silty and clays and sandy Brahmaputra satBmccur at the surface on some
ridges in the north.The gasonal flooding from the Meghna is mainly dedjhe kasin sites are
submerged early and drain late.
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Old Meghna Estuarinel&odplain- The landscape in this extensive unit is quite different fravatt

on river and tidal floodplains. The relief is almost level, with little difference in elevation between
ridges and basins. Natural rivers and streams are far apart in the southern part and drainage is
provided by a network of mamade canals (khal). €sediments are predominantly deep and silty,

but a shallow clay layer in some basin centres overlies them. Seasonal flooding is mainly deep, but it
is shallow in the southeast. Some basin centres stay wet throughout the dry season. Virtually
everywhere, his flooding is by rainwater ponded on the land when external rivers flow at high
levels; the exceptions are the narrow floodplains alongside small rivers (such as the Gumti) which
cross the unit from adjoining hill and piedmont areas.

Young Meghna Estuame Floodplain This subkunit occupies almost the level land within and
adjoining the Meghna estuary. It includes both island and mainland areas. New deposition and
erosion are constantly taking place on the margins, continuously altering the shape cnithe |
areas. The sediments are deep silts, which are finally stratified and are slightly calcareous. In many,
but not all parts, the soil surface becomes saline to varying degrees in the dry season. Seasonal
flooding is mainly shallow, but fluctuates tidallgnd is caused mainly by rainwater or readine

river water. Flooding by salt water occurs mainly on the lamed margins and during exceptional high
tides during the monsoon; also when storm surges associated with tropical cyclones occur.

Chittagong CoastbPain- The plain along the coast extends from the Feni River to the mouth of the
Matamuhuri delta, a distance of 121 km. It comprises gently sloping piedmont plains near the hills,
river floodplains alongside the Feni, Karnafuli, Halda and other ritieled, floodplains along the

lower courses of these rivers, a small area of a young estuarine floodplain in the north, adjoining
subregional young Meghna estuarine floodplain, and sandy beach ridges adjoining the coast in the
south. Sediments near the lElare mainly silty, locally sandy, with clays more extensive in floodplain
basins. The whole of the mainland area is subjected to flash floods. Flooding is mainly shallow and
fluctuates in depth with the tide (except where this is prevented by river ost@@mbankments).

The average daily rise in the tide is about two metres. Some soils on tidal and estuarine floodplains
become saline in the dry season.
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PHYSIOGRAPHIC UNITS OF BANGLADESH

Enhancement and Strengthening of Power Network in Eastern Region of PGCB Project
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Figure4-10: Physiographic Units of Bangladesh atige Subprojects Locations

Northern and Eastern Piedmonti&ns- Generally sloping piedmont plains border the northern and
eastern hills. These plains, which comprise coalesced alluvial fans, mainly have silty or sandy
deposits near to the hills, gradingtinclays in the basin adjoining the neighboring floodplains. The
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whole area is subject to flash floods during the rainy season. On the higher parts, flooding is mainly
intermittent and shallow; but it is moderately deep or deep in the basin.

Low Hill Rangs- Comparatively low hill ranges occur between and outside the high hill ranges. They
are mainly formed over unconsolidated sandstone and shale. Their summits generally are <300m
above MSL. Most areas are strongly dissected, with short steep slopes, dratdhe some areas

with rolling to earlylevel relief (eg in the best tegrowing areas of Sylhet region). In the Sylhet
region, there are four main hillocks in the northern zone and six hill ranges project into the south of
Sylhet district from the Indiastate of Tripura. These six ranges, which project into the plains from
the south, are, from east to west, Patharia, Harargaj, RajkidadiBhanugach, Tarap and
Raghunandan.

In the Chittagong region, this unit includes the Sitakunda and Mara Tong randéseacomplex of

hills to the south and east of Ramgarh,liting the eastern part of the iddle Feni river valley. The
Sitakunda range has 3@n long ridge in the middle, which reaches 352m at Sitakunda peak. To the
north, the high peaks on this rangeeaRajbari Tila (274m) and Sajidhala (244m). To the south, there

is an abrupt fall and Chittagong city heights are less than 92m. In the Mara Tong range a height of
only 113m is reached. Further northeast the hills are higher. The topography is deepgdeand
rounded; the valleys are curved and almost isolated hillocks are common. At the Sitakunda peak,
there are several hot springs. There are five broken ranges of hills between KaRiaéuind the
southern tip of Bangladesh. South of Bakkhali Riverhills reach the sea at Cox's Bazar. Thereafter

the main mass of hills goes down the Teknaf peninsula as the Teknaf range. There is a slight break in
the west along the Rejukhal valley. In its northern part, the Teknaf range is comparatively low (61 to
91m). From Whykong a high ridge runs south; its main peaks are Baragong (119m), Taunganga
(268m), and Nytong (168m). The southwestern end of this range ends at a village called Noakhali
where there are a series of impressive cliffs, some 30m in heightrartye ends at Teknaf Bazar.
South of Gorjania (northeast of Teknaf peninsula) these hills continue into Myanmar. The Rejukhal
valley is an important component of this brokep landscape.

4.3.3 Topography

Most of Bangladesh is situated thie riverdeltas. TheChittagong coastal region to the southeast has

a narrow attachment to the bulk of the country. Small hill regions in the northeast and southeast are
the only variations of the land's flat alluvial plains (flatlands containing deposits of clay, siltpsand,
gravel deposited by running water, such as a stream or rifég.topography of Chittagong division

is much diversified. In general, the ground elevationof the Chittagong division varires about 5SmPWD
to 300mPWD.

A topographic map of the subprojectemsis showrin Figure 411. From this figure and topo survey
in 2017 it is known that the ground elevation of the projearea varies from 3mPWD to
10mPWDThe region comprises plane, costal, sénfly and hilly areasThe soil condition of the
subproject areas specially New mooring site & Lilo of 400 KV DC TL (KeB&RM ) consists of silty
clay soiland therefore stablé he subprgect site specific topography hasven inearlierTable4.1.
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TOPOGRAPHIC MAP OF BANGLADESH
Enhancement and Strengthening of Power Network in Eastern Region of PGCB Project
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Figure4-11: Topography of Bangladesh and the Project Area
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4.3.4 Geology

Bangladesh is situated to the east of the Indian-sahtinental plate. Nearly 85% of Bangladesh is
underlain by deltaic and alluvial deposits of the Ganges, Brahmaputra, and Meghna sitensy

The project area consists of Holocene alluvial deposits flood plain and predominantly consisting of
fine sand, silts and clay. The site is on deep Cainozoic deposits that overlie Precambrian basement
rock. The Precambrian rocks form the basementlbfgeological formations of Bengal Basin and
shield areas. The materials deposited are a mixture of sediments transported by the old
Brahmaputra and by the Jamuna (Brahmaputra) River. The generalized geological features of the
project area are shown in ¢hgeological map of Bangladesh (Figutd®). The majorityaress of the
subprojectsare under the Barisal GravityHighHlowever, some portions are also under thiatia

Trough and Barisal Gravity High.

4.3.5 Soll

The subproject@reasfall in tothe ten different soil formation zones (Figur#13). The general soil
types of the Chittagong division predominantly include the following:

I.  Calcareous Alluvium Soils (salin€hie properties of this type of soil are similar to acid
sulphate soils.

Il.  Noncalcareous Dark Gre§ Grey Floodplain Sail§hey have a cambic-Hrizon, non
calcareous dark grey topsoil and subsoil. They occur extensively on the Old Brahmaputra and
old Meghna estuarine floodplain. Silt loam and silty clay loam are predominant on the
Meghna estuarineléodplain and in the Tista meander floodplain, whereas silty clays and
heavy clays are extensive on the Old Brahmaputra floodplain. The majority of these soils are
Eutric Gleysols.

lll.  Non-calcareous Grey Floodplain SoBenerally comprise a grey topsoil @na cambic B
horizon in the subsoil with a grey matrix or grey gleans. They extensively occupy Tista,
KaratoyaBangali, Jamuna, middle Meghna and eastern Stoehiyara floodplains.
However, there are considerable regional differences in the proportioosumied by
individual soil textures. Silt loam texture is dominant in the Tista meander floodplain
whereas silty clays are predominant in the Ganges tidal floodplain and in the Surma
Kushiyara floodplain. But the Jamuna floodplain has a more even distribat silt loam,
silty clay loam and silty clays. Most of these soils have been included in Eutric Gleysols.

IV. Acid Sulphate Soil®ccur predominantly on the Chittagong coastal plain and in minor areas
of the Ganges tidal floodplain. These soils contaiptgdic material, which turns extremely
acid if exposed to air. The soils, which are under Mangrove Forest and flooded by saline tidal
water, are finely stratified soft muddy sediments. But where it has been embanked to
prevent flooding with saline watethe soils of these areas have developed profiles similar to
non-calcareous grey and dark grey floodplain soils with extremely acidic horizon. They are
either Thionic Fluvisols or Thionic Gleysols.
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GEOLOGIC ZONES OF BANGLADESH
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Figure4-12: Geology of Bangladesh and the Project Area
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SOIL TYPES OF BANGLADESH
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Figure4-13: Soil Types of Bangladesh and the Project Area
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4.3.6 Agro-ecological Zones

A 1988 study carried out by the United Nations Development Program (UNi3Bifiell Bangladesh

into a series of Agrecological Zones (AEZs) based on an assessment of commonalities in
characteristics such as physiography, soil types, climate and drainage. In total, 34 regions were
identified and characterized, however this infaation has been updated and further refined on
numerous occasions since the original study was undertaken.

The purpose of assessing the AEZs within the project area is to establish a broad overview of
expected soil conditions which can bengpared againsinore detailed, pazilalevel data sources.

The most recent assessment was completed by the Soil Resource Development Institutel@&RDI
which classified Bangladesh into 30 AEZs. ditiproject area contain the followingnajor AEZ
(Figured.14).

I.  Lowea Meghna River Floodplain- This area occupies the transitional area between the
middle Meghna river floodplain and the young Meghna estuarine floodplain. Soils of this
area are relatively uniform, silt loams occupy relatively higher areas and siltyocias |
occupy the depressions. Naralcareous dark grey floodplain and calcareous grey floodplain
soils are major components of general soil types. Topsoils are moderately acidic and subsoils
neutral in reaction. General fertility level is medium to highhwlidbw to medium organic
matter status and Kearing minerals.

IIl.  Young Meghna Estuarine Floodplainthis region occupies young alluvial land in and
adjoining the Meghna estuary. The major soils are grey to olive, deep calcareous silt loam
and silty clay loamsand are stratified either throughout or at shallow depth. Calcareous
alluvium and norcalcareous grey floodplain soils are the dominant general soil types.
Topsoils and subsoils of the area are mildly alkaline. General fertility is medium but low in N
and organic matter.

lll.  Old Meghna Estuarine FloodplairThis region occupies a large area, mainly-ging land
between the south of the Surmidushiyara floodplain and the northern edge of the young
Meghna estuarine floodplain. Silt loam soils predominate @hlands and silty clay to clay
on lowlands. Organic matter content of the soils is moderate. Topsoils are moderately acidic,
but subsoils neutral in reaction. General fertility level is medium.

IV. Northern and Eastern Piedmont Plainhis is a discontinuouggion occurring as a narrow
strip of land at the foot of the northern and eastern hills. The region comprises merging
alluvial fans which slope gently outward from the foot of the northern and eastern hills into
smooth, lowlying basins. Grey piedmont i®and norcalcareous grey floodplain soils are
the major general soil types of the area. Soils of the area are loams to clays, slightly acidic to
strongly acidic in reaction. General fertility level is low to medium.

V. Chittagong Coastal PlainThis regionoccupies the plain land in greater Chittagong district
and the eastern part of Feni district. It is a compound unit of piedmont, river, tidal and
estuarine floodplain landscapes. The major problem in these soils is high salinity during the
dry season (Oober to May). Grey silt loams and silty clay loam soils are predominant. Acid
sulphate soils occur in mangrove tidal floodplains. General fertility level of the soils is
medium, but N and K are limiting. Organic matter content is low to moderate.

VI.  Northern and Eastern HillsThis region includes the country's hill areas. Relief is complex.
Hills have been dissected to different degrees over different rocks. In general, slopes are
very steep and few low hills have flat summits. Brown hill soils are the prig@mingeneral
soil type of the area. Organic matter content and general fertility level are low.
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AGRO-ECOLOGICAL ZONES OF BANGLADESH
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Figure4-14: Agroecological Zones of Bangladesh and the Project Area
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4.3.7 Hydrology /Drainage

The Chittagong dision forms with several notable river systems. The Meghna, Matamuhuri, Titas,
Dakatia, Gumti, Feni, Karnafuialda, Bagkhatind Sangu are the major rivers of this division. Some

of the rivers are among the longest river systems in the country and sisagmificant water of this

area. These rivers are used extensively by the local population as a transport route, irrigation and for
other livelihood activities.

The hydrology of this division is dominated by the Sangu, Bagkhali, Matamuhuri, and Traddukery
Matamuhuri Rivers, all originating in India and Myanmar. These rivers, especially the Bagkhali,
Matamuhuri and Sangu exhibit flash flooding during heavy monsoon rains. The Bagkhali,
Matamuhuri and Sangu and its tributaries have no or less than X086rmal flow during the dry
season (NovembeApril), due to withdrawal of water for irrigation by lekit pumps. Generally,
ponds remain unchanged from year to year due to rejuvenation during the rainy season.

Most of the areas of this division are nfibod-prone. However, the area adjacent to the other
divisions is affected to flood every year during monsoon from severe to normal flooding. A flood
map focusing the suprojects aras is shown in Figurd.15 and theinundation of thesub-project

sites for the last 30 yearg from 19872017) has presentedh Table4.1.

An overview of the surface water bodies and catchments withinGhdtagongdivision is provided
in the followingFigure4.16.

Page |68



IEE of Enhancement and Strengthening of Power Network in Eastern Region of PGCBProject

FLOOD ZONES OF BANGLADESH
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Figure4-15: Floods of Bangladesh Map, also showing the floods severity in the subproject areas
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RIVER NETWORK IN THE PROJECT AREA

Enhancement and Strengthening of Power Network in Eastern Region of PGCB Project

917 E 9T E

"' wo)s A~ Pagla.
o oo'ifélqrahaman AT,
i ‘-‘";b<° j‘

Grid System: Geographic
Height Unit: metre

Distance Unit: kilometre
Horizontal Datum: WGS 1984
UTM Zone: 46 N

Legend
Y& Substations [| Chandpur

— Lilo Line || chittagong

2FN

A YA IANERS

== Transmission Line | Comilla
= River/Stream [] Feni
Char [ Lakshmipur
Noakhali _— .
. Baly/ ojf

Districts o Beng:
Bengall
["| Brahamanbaria J

Figure4-16: Rivers Of Bangladesh Map, Also Showing the Major Rivers in the Subproject Areas

In Bangladesh, rafall and transboundary river flows are the main sources of surface water.
According to Banglapedia, Bangladesh has an average annual surface flow of approximately 1,073

Page |70



IEE of Enhancement and Strengthening of Power Network in Eastern Region of PGCBProject

million acre feet (MAF), of which about 870 MAF (93%) is received from India asg, iafid the
remaining 203 MAF (7%) as rainfall. This magnitude of water is sufficient to cover the whole of
Bangladesh to a depth of 9.14m. Approximately132 MAF (65% of rainfall and 12% of total) is lost in
evaporation (114.30 cm) and the remainder, appnaxiely 5million cubic feet (MCF) flows out to

the Bay of Bengal that includes sediment load of2.4 MCF A brief description on the main rivers
found in the study aresis given below.

Feni RiverThe Feni River is a trabsundary river originated fronTripura, India. The river, after
entering Bangladesh, flows towards sowtlest direction dividing Chittagong and Noakhali before
meeting with the Bay of Bengal after traversing 116 kilometers. During the monsoon season when
there are heavy rains in the geon, it does not lack the water quantity but when there is excessive
rains the river gains more energy and creates whirling eddies and currents at its sharp turns. The
water level difference between high tide and low tide is maximum 1.2 m. The Fenieiseangl

river, but has tidal influence, when it is fully inflated during the monsoon months (July to
September) and measured flow rate is 10,808sgat Kaliachari) at that time. The flow is decreased

in the months of February to April and the flow radentified at that time 1.35 rfis (at Kaliachari).

The course of this river is meandering and the flood flow slope is nearly 15 cm/km. Water level of
the Feni River is considered as NTWL ¢hlded Water Level) at Ramgar & Kaliachari and TDWL (Tidal
Water Level) at Dhumghat & Sonapur (Islam, Mokhlessuzzaman, & Chowdhury, 2011). Hydrograph
of the FeniRiverat Ramrarh gauge station is given below (Figut§).

Feni River at Ramgarh
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(Source: FFWC, 2016)
Figure4-17: Hydrograph of Eni River at Ramgarh Gauge Station

Meghna RiverThe Meghna is formed inside Bangladeshwith the joining of the Surma and Kushiyara
rivers originating from the hilly regions of eastern India. The Meghna has two distinct parts. The
Upper Meghna from Kuliareln to Shatnol is a comparatively small river. The Lower Meghna below
Shatnol is one of the largest rivers in the world because of its wide estuary mouth. The Lower
Meghna is at times treated as a separate river. The upper Meghnariver which is major catmside
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for DhakaChittagong Expressway Project receives old Brahmaputra near Bhairab Bazar. The upper
Meghna forms several off shoots which later rejoins with Meghna after long bends and meandering
through lowland areas of northeastern areas Bangladeshogroff shoots Titas, Pagli, Kathalia,
Dhonagoda, Matlab and Udhamdi are important. The Meghna and these offshoots receive water of
a number of hilly streams from the Tripura Hills. The important hill streams are the Gumti, Kakrai,
Kagni, Dakatia, Hawralgonaiburi, Harimangal, Pagli, Kurulia, Balujuri, Sonaichhari, Handachora,
Jangalia and. All of these are liable to flash floods. The Gumti, Kakrai and Hawrah are the most
destructive rivers. They have silted their beds to the extent that they now floweatemean level

of the land when brimful. Bangladesh Water Development B¢BMYDB)constructed numbers of
embankments to protect adjacent crops fields, small towns from flash floods.

Upper Meghna River at Bhairabbazar
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Figure4-18: Hydrograph of Upper Meghna River at Bhairabbazar Gauge Station

The historical flood analysis shows that every other year one or the other of these streams overflows
and causes considerable damage to crops, livestock and homestead.The Meghria Riperennial

river in nature; it is fully inflated during the monsoon months (July to September) and measured
flow rate is 19900 s (at Bhairab Bazar Station) at that time. The flow is decreased in the months

of February to April and the flow ratdentified at that time 2 n¥s (at Bhairab Bazar Station). Water

level of the Meghna River is considered as TDWL (Tidal Water Level) at Ostogram, Bhairab Bazar,
Narshingdi, Baiddarbazar, Meghna FerttyatGand SatnalHydrograph of Upper MeghnRiver at

Bharab Bazar gauge station is given below (FigdEs).

Gumti RiverThe Gumti River originates from Dumur in the northeastern hilly region of Tripura state
of India. The Gumti is about 135 km long within Bangladesh. The Gumti River is a perennial river in
nature; it is fully inflated during the monsoon months (July to September). Mainly the water level for
Gumti River is considered as NTWL ({dal Water Level) at Bibir Bazar, Comilla, Solanal,
Gobindapur, Kongshanagor, Jibanpur (Gumti Bridge), and JibépuNadi) and TDWL (Tidal Water
Level) at Daudkandi. The Dakatia is one of the important tributaries of the Gumti and the Buri River
is its distributary. Being a hilly river, the Gumti has strong current and tendency of flash flood. Its
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flow varies from2.83 to 566 m¥s at Comilla. During the monsoon, its average breadth is about
100m (Wikipedia, 2016). The flood flow slope is nearly 9 cm/km of this river. Hydrograph of Gumti
Riverat Comilla gauge station is given below (FigduE9). Noted that Meghna& Gumti rivers at
downstream of the Meghna & Gumti bridges meet together and follow toward downstream.

Other than the above mentioned major rivers, thepEsses over the small rivers, khals, ponds.

Gumti River at Comilla
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Figure4-19: Hydrograph of Gumti River at Comilla Gauge Station

4.3.7.1 Riverbed Materials

The riverbedmaterials arean integral component of the aquatic ecosystem providing habitat and a
source of food for key components of the food web. The edit often becomes a catchment for
natural and anthropogenic toxic substances that bind to particles and settle from the water column
to the riverbed. The toxicity from the buiap of these contaminants may threaten the sediment
dwelling benthic organismsvegetative communities, and the aquatic food web that depend on
them. Organisms and plants, particularly those living in the sediment, can acquire and accumulate
toxic substances through epidermal contact, respiration, or by ingestion of toxins.

The rivebed materials of the MeghnaGumti River willbe used for the filling of the proposed
substations,located inComilla, Chandpumoakhali,Munshiganj and Feni Diststricts. Therefor for
knowing the quality of heavy metals, river bed materials have beardesThe riverbedmaterials of
the Meghna-Gumti River havébeen tested (tested parameters were: Lead (Pb), Cadmium (Cd),
Chromium (Cr), Copper (Cu), Zinc (Zn), Manganese (Mn), Arsenic (As), Selenamd (3ejcury
(Hg))in DPHE laboratory, Dhalkduring January 2016under the KMG Projg&nchpuy Meghna &
GumtiBridge fundedby JICAandtest results are shown in the following Taldl€ From this table it

is understoodthat none of the parameters are exceeded the standards. Ndteat the location of
the collected sample of the Meghr@aumti Riverat the TL crossing points atbout one km
downstream of the Meghna and Gumti bridgars the DhakaChittagong foutares Highway
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The riverbedmaterials of the Bay of Bengal (sea), nearby (about 1kjnwdirbe used for the filling

of the proposed substationgycated inChittagong DistricTherefor for knowing the quality of heavy
metals, river bed materials have been testethe riverbedmaterials of the Bay of Bengal hbeen
tested duringDecember 201dnder the ChittagongCity Outer Ring Road Project (CCORRP) also
funded by JICA. The location of the collected sample of the seambéstials isabout 1km west

from the proposed substation (Anandobazar), Ban@&GThe collectedd SR Y I &apldsdf f & Q
the MeghnaGumti River & sewere analysed foPb, Cd, Cr, Copper Cu, Zinc Zn, Manganese Mn, As,
Se, Hgand the laboratory test results are given time following Table 2. From tlis table it is
understood that none of the parameters are exceeded thE&/SA standardsNoted that the
Environmental Specialigif the ESPNER project is working as Environmental Expert of the above
mentioned KMThree Bridgesproject &£CORRP projedunded by JICAand participated in the
sampling and testing of heavy metals of bedtenels.

Table4.2: Test Resultsef RiverBed & Sea Bed Materials

| e
(mg/kg)

Parameters MegnaGumti River -- US EPA
23°31'45.4"N Sea Bedl** Sea Bee2** Standard

090°42'03.8"E 2000

128

1 Lead (Pb) 5.3 3.28 3.98

2 Cadmium (Cd) <2.0 BDL BDL 4.98
3 Chromium (Cr) 8.1 8.73 8.21 111
4 Copper (Cu) 6.3 6.13 6.98 144
5 Zinc (Zn) 32.7 28.12 27.99 459
6 Manganese (Mn) 162.4 - - -

7 Arsenic (As) 2.51 1.09 1.20 33
8 Selenium (Se) ND ND ND -

9 Mercury (Hg) BDL BDL BDL 1.06

Source:KMG Project; *January 2016CCORRBPecember2017; BDEBelow Detection Limit; ND=Not
Detected US EPA,2000nited Stated, Environmental Protected Authority, 2000.

4.3.8 Surface Water Quality

Surface water imbundant in the wet season in Bangladesh. An estimated 795,000 million cubic
meter (Mn¥) of surface water is discharged through the GanBeshmaputra system, in the
downstream of the confluence of the Ganges and the Brahmaputra. This is equivalent t;m5.52
deep water over a land area of 144,000%nfhere are other rivers discharging surface water into
the Bay of Bengal. An average annual rainfall of 2.40 m within the country partly replenishes surface
water sources. Each year about etérd of Bangladds is submerged in a normal flood, and the
area submerged may increase to about tihirds during severe floods. In the dry season water
scarcity persists in many areas. In this period surface water is only available in part of the 22,155 km
of major rivers 1,922 kmi major standing water bodies and about 1,475%afiponds in the country.
Surface water irrigation systems in the country compete for this available water in the dry season.
The perennial water bodies are decreasing with the use of more and suoface water.

Traditionally, before and during the early stagestutfe wellsinstallation, rural water supply was
largely based on protected ponds. There are about 1,288,222 ponds in Bangladesh having an area of
0.114 ha per pond and 21.5 ponds per mauBBS, 1997). About 17% of these ponds are derelict
and probably dry up in the dry season. The biological quality of water in these ponds is extremely
poor due to unhygienic sanitary practices and absence of any sanitary protection. Many of these
ponds ae chemically and bigshemically contaminated for fish culture. If one pond per mauza could
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be protected from contamination, it would provide a source of drinking water with minimal
treatment and water for other domestic uses without treatment. The Governtrof Bangladesh

has greatly emphasized the development of protected pbaded water supply systems. The
protected ponds should not receive any surface discharge and should only be replenished by rain
and groundwater infiltration.

The overall quality o$urface water around the project site and its surroundings varies throughout
the year. Typically water quality improves during the monsoon due to the influx of fresh rainwater,
and worsens during the dry season as water evaporates and the concentratioont€minants
increases.

During 25to 29 August 2017, surface water samples were collected by the environmental survey
team from different locations of theulproject area(Figure 4.2 preserved in the ice boand

tested in the EQMS laboratdofe resultof the surface water sample and the GoB standards for
fishing water (ER, 1997) are shown in Tall&. The concentration levels of all the parameters for
surface water were within the acceptable limit set by the DoE, GoB, according to the best practiced
based classification.

Photo4.1: Collection of Surface Water Samtem the Feni River & Meghn&umti River on 20 and 21 August 2019.

Photo: 4.1.1.Site for Chandina
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Figure4-20: Sample Collection Location Map
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