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Executive Summary

The present Environmental and SodmmpactAssessmenResettlement Plan (ESIRP) has

been conducted for the proposed Power System Upgrade and Expansion Project (PSUEP) in
Chattogram (formerly, Chittagongyhichis located in southeastern partBdngladesh The
Government of Bangladesh (GoB) through the Power Grid Company of Bangladesh (PGCB)
intends to undertak#his projectand seeks financial assistance from the Asian Infrastructure
Investment Bank (AlIB) for this purpos&his ESIARP will be updated during the final
detailed design.

Background

Chattogram is the second largest city in the country with a population of 2.84 million in the
city center, and over 4.0 million in the metropolitan are@dke region boasts vibrant
residential, comnteial and industrial sectors with robust and rapidly growing demand for
electricity. Power supply in the region has not kept up with demand growth. Much of the
growing demand in the region remains unserved due to power supply shortages and network
failuresin addition tosupply shortages, the reliability of power supply has also been rapidly
deterioratingA majority of manufacturing and service firms in the region identified shortage

of reliable electricity as the most important constraint they face tmtbnaperations and
expansion.

PGCB is currently the entity responsible for operating and developing power transmission
networks in the country. PGCB has undertaken several projects to build new transmission
lines and substations.

Project Overview

The Power Grid Company of Bangladesh Limited (PGCB) intends to construct, renovate and
augmentthe subt ati ons and tr ans mi sPoweo 8ystdmiUpgasle i n a
and Expansin Ghattoframirgae c t 0

The proposed Project includes constiut and /or upgrade of the following transmission
lines, substations and bay extensions:

1 Constructing double circuit transmission lines: (a) for 400 kilovolts covering a
distance of approx. 27 kilometers from Anowara to Anandabazar; and (b) for 230
kilovolt covering in total a distance of approx. 26 kilometers, consisting of the
following two underground segments: (i) approx. 10 kilometer long transmission
line from Khulshi to Anandabazar, and Anandabazar to Rampur; and (ii) approx. 16
kilometer long tranmission line from Madunaghat to Khulshi.

1 Constructing two 230 kilovolt gassulated switchgear (GIS) substations: (a) a GIS
substation at Anandabazar with transformers of 2x350/450 megavolt ampere; and
(b) a GIS substation at Khulshi with transformer28850/450 megavolt ampere

! Bangladesh Population Census 2011, Bangladesh Bureau of Statistics.
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and 3x80/120 megavolt ampere.

1 Constructing two GIS bay extensions of 230 kilovolt at Madunaghat substation, and
two GIS bay extensions of 230 kilovolt at Khulshi substation

This Anandabazar SS will be constructed under the WaaltkBinanced project
which will be considered as an associated facilitief/P has been prepared.
Land acquisition process for the 18 acres of land following the WB safeguard
policies has been started already which is in line with AlIB ESS 2.

The WorldBank-financed SS is considered an Associated Facility of the AlIB Program. E&S
assessments, instruments and documents will be prepared in accordance with the ESF and the
World Bank will conduct due diligence of these instruments and documents. During
implementation, the Government will supervise and monitor E&S risks and impacts of the
entire project in accordance with the ESF and will ensure that all supervision records and
project sites are accessible to both the AlIB and World Bank. The AlIB and WarldrBay

also conduct joint supervision missions.

The key construction activities will includexcavation fortransmission linetower and
substationbuilding foundations,constructionof substation buildings and installation of
equipment, erection ofattice steel towers, stringing of conductors on these towers,
excavation of trenches for underground cables and laying of cables in these trenches before
backfilling. The contractor will establish temporary facilities including construction camp,
machiney yard, site office, and material storage area. These facilities are likely to be
established inside the substation premises.

The key operation and maintenance (O&M) activities of the proposed substations and
transmission lines would include routine pestion of transmission lines, repairing or
replacing any faulty equipment at the substatiompairing or replacing any damaged
transmission line tower, repairirmy replacingany damaged conductor or underground cable,
and attending to system faults.

Study Objectives

The present ESIARP aims to address the potentially adverse impacts of the project on the
physical and biological environment as well as on peopie order to make the project
environmentally sustainable and socially acceptable. The R®Aas been carried out in
accordance with: a) the Bangladesh national regulatory requirements specifically
Environment Conservation Act, 1995 and Environment Conservation REER) 1997,

amendedn 2017 as well as other related national and local lawd regulationsand b) the
Al l B6s Environment al and Soci al Policy and t

Analysis of Alternatives
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As part of the present ESIRP, technical, financial, environmental, and social aspects were
analyzedfor the severalpr oj ect alternatoyest dnal tdrngt iov
technology, substation siting, transmission line types, and transmission line routes.

The -pornooj ect &6 alternative was rejected becaus
in the Chattogramregiorwould not be able to support the rapidly growing commercial and

i ndustri al activities as well as residenti :
commercial and industrial activities be possible; and as a result, the Countryswiticilbe

able to sustain economic growth.

Two broadoptions for substation technologies were considered: conventional, air insulated
switchgeas (AIS); and technologically more advanced gas insulated switch(@). The

AIS substations are gendgalower in cost, however they need much larger area, in addition

to posing greater electrocution risks to the maintenance workers as well as general public.
The GIS system on thether handtan be established in much smaller area and being totally
enclogd, poses far lesser electrocution risks to maintenance worker and general public.
Also, the GIS systems offegreater system reliability. In view of the smaller land
requirements, greater safety against electrocution, beatter system reliability, theGIS
technology has been selected for the proposed project.

Several options were considered for fteulshi substationsiting. The first candidate site is
located besides thexistingsubstation buildingbelongs toBangladestPower Development
Board (BPDB) and supports thick vegetatiothe second site isod¢ated in front of the
existing substationbuilding and belongs to PGCB; while the third site is located over a
hillock at a small distance from the existing substation and is owned by BR®Becond
cardidate site has finally been selected, in view of the higher environmental impacts
associated with vegetation clearance and land leveling associated with first and third
candidate sites, respectively, as well as their higher cost of land (being ownedBy. BP

For the New Mooring substation, a similar analysis was not carried out as part of the present
ESIA-RP, since the land of this facility has already been acquired under an earlier project.

Two broad alternatives were considered for the typesasismission lines: overhead and
underground. The overhead transmissionslam® generally used in rural/unpopulated areas
requiresubstantial construction works for the transmission line towers, restrict the land use
and reduce the land value, and peatety risks for the people, livestock, and wildlife. The
underground transmission lines are generally used in congested urban areas where installation
of overhead transmission line is quite difficudtte higher in initial cost, generally use
existing right of way (RoW), and pose a smaller safety risk. For the proposed project, a
combination of these two alternatives has been selected: overhead transmission lines have
been selected for area under cultivatighile underground transmissionnés have been
selected for congested urban areas.

Finally, the proposed transmission line routes have been selected keeping in view the
availability of existing RoW (mostly, along the existing roads), distance from urban areas and
settlements, river crossing, and dista from the coastline.

Baseline Conditions of the Project Area

The proposed project will be located in a combination of cultivated and urbarypaiea
in Chattogram. The key aspects of the project aresusmenarizedelow.

Power Grid Company of Bangladesh iv



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Administratively, theproject area is located mwight Upazilas (sulaistricts) of Chattogram
district. About 1.5 million people live in this area comprising about 287,000 househidhds
average literacy rate in the study area is @émeent, higher than national average of
61.5percent. About 45.Bercent of the population (age 7+ not attending school) is employed
in different sectors. About 63p&rcentof the employedpeople, including 48.0percent
males and 15.54ercent femalg are engaged in the service sectanother 28.3Ipercent
people, including 15.3percent maleand 12.92ercent female, are engaged in the industrial
sector. A very small portion of people (§ércent) are engaged in the agricultural sector.
About 56percent of people are dependent ohetwell as their main source of drinking
water. Availability of electricity in the area is more than drcent

Topographically, Chattogram straddles the coastal foothills of the Chattogram Hill Tracts in
southeastern Bangladesh. The Karnaphuli Rives mlong the southern banks of the city,
including its central business district. The river enters the Bay of Bengal in an estuary located
12 km southsouthwestf downtown Chattogram. Mount Sitakunda is the highest peak in
Chattogram District, with an eletran of 351 meter (1,158). Within the city itself, the
highest peak is Batali Hill at 85.3 meter (280

KarnaphuliRiver is the major water source of the area, originating from the Lusai hill in the
Assam state of India. It travels through Dighinathagrachari, Kaptai, Boalkhali, Rangunia,
Raozan, Patya, and Chattogram before falling into the Bay of Bengal in Chattogram district.
Halda River, another water body of t@@atogramregion originating from the Badnatoli hill

in Khagrachori district travels through Fatikchari, Hathazari, Chandgaon, and Rauzan before
falling into the Karnaphuli River in Chattogram district.

The land use of the project area is domindgdgricutural land followed by urbaruilt-up
area. About onhird of transmission line RoW is covered by buiflt area, another about
onethird is covered by cultivation fields, and about -difin by rural settlements. The
substation sites ammveredby cutivation fields and settlements.

Double cropping is practiced in most of the project area with triple cropping also being
practiced in some areas. HybAdisrice and summer vegetables are grown in KHaaifd

high yield verities (HYV) of rice in Kharifll, while HYV Boro rice and winter vegetables
aregrownin Robi (also known as Rabi) seaséiThe cropping intensity of therojectstudy

area is about 159 percent.

Air quality and noise in Chattogram are generally well within the acceptable limitsipegsc
by the national and international standar@oundwater quality in the area is not very good
with parameters such as dissolved oxygen, nitrites, and biolayggendemand exceeding
the acceptable lingt however no arsenic contamination in tmeugdwater is found in the
area

In terms of floral resources, the project area can be divided intochtegorieshomestead

and settlement vegetation; crbpld vegetation; and roadside vegetation. This indicates that
the original natural vegetation of the area has been greatly modified. Similarly, the natural
habitat has been greatly modified becawsethe presnce of human settlements and
cultivation and only thoséaunal species are found in the area that hadaptedto these
conditions. None of the floral or faunal species found in the area have anysignificant
conservational value.

2Aus Aman andBoro are rice varieties cultivated in Bangladeshusis generally cultivated in Jubfiugust;
Amanin DecembetJanuary andBoroin March-Maycropping seasons.

*Thekharif cropping season is from July to October andr#ii cropping season is from October to March.
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Six wildlife protected eeas exist in Chattogram area but none are within or in close
proximity of the project area; the nearest one being about 22 km ataymportant bird
area (IBA) is situatedt Patenga, about five kilometers away from the project area.

Potential Impacts

The potenti al I mpacts of the ©projectos cor
environment could include soil erosion particularly close to riverskaats dust emissions

caused by operation of machinery and running vehicles on earthen tracksthétRoW and

along the access routes; gaseous emissions from construction vehicles, machinery, and
generators; release of waste effluents and solid wastes from construction areas and camps
causing soil and water contamination; loss of natural vegetaimitrees in the RoW; natural
habitat destruction and fragmentation caused by vegetation clearance and felling of trees;
disturbance to wildlife species; hunting, trapping, and or catching of wild species by the
project personnel at the site; and finallgcopational health and safety (OHS) hazards for the
construction staff and other project site personnel. HKée potential impacts of the
transmission lines and substations during the operation and maintenance stage
includeoccupational health and safefgks for the maintenance workeedectrocution and
collision of birds electromagnetic radiation, radio interference, and solid waste generation

The most significant social impacts of the project pertain to the resettlement issues
includingdevaluation lad, damage to crops, trees, and building structures that exist in the
RoW. No land will be acquired under this project. To construct the SS, existing SS land and
government land will be useddt her potenti al i mpacts of the
the local communities include temporary blockage of local roldss,of livelihood project

related traffic on local roads, noise generation causing nuisance and disturbance to local
population, safety hazards caused by construction activities and tpedged vehicular

traffic, social conflict or cultural issues causedldlyor influxi some of them may be from

other parts of the country, additional pressure on local resources such as water and fuel,
damage to sites of cultural and or religious significance such as graveyards and shrines, and
disturbance to women activities. The pdtena | i mpacts of the proj
maintenance activities on the local communities could include risk of electrocution and
occasional crop damage.

Mitigation

To address the potentially negative environmental impacts of the project, appropriate
mitigation measures have been included in this EBIFA These include water sprinkling to
suppress dust emissions particularly near the settlements, using properly tuned vehicles and
machinery to minimize exhaust emissions; ensuring that no untreated effhstats are
releasedio the environment and using appropriate treatment mechanism for this purpose;
preparing and i mplementing waste management
hunti ng, no trapping, no c gdricgrandnnpi@meptindancy f o
OHS plan. To address the risk of bird collision and electrocu@CB will consider
attachingvisible spheres to the upper wire of tbeerheadtransmission linesection that

crosses the Karnaphuli Riverontingentto techni@l viability. Furthermore, thepacing

between transmission line conductand be kept in a mannerto avorlectrocution of birds

found in the area (including migratory birds) owing to the size of their wing span.
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To address the resettlement impactscdbed earliercompensation and assistance will be
paid to the projeeaffected persons (PARSrovisions have also been made to compensate
vendors who will be impacted temporarily (in terms of their livelihood) in urban areas due to
laying of the undengund cable in Chittagong citfzor the remaining potential impacts of the
project on the people and communities, appropriate mitigation measures have been included
in the present ESIARP and will beincluded inthe contractual obligations of the contracto
These mitigation measures include maintaining liaison with the local community during the
construction phase to ensure that local routes are not blocked in the first place, hbwever

is unavoidable, then alternate routes are identified in consultavith the affected
community. For mitigating the impacts of noise generation, the contractor will use machinery
and vehicles equipped with standard noise reduction arrangements (such as silencer and
canopy), will avoid nighttime work to the extent pdésj and will maintain liaison with the
communities. For increased traffic on local roads, the contractor will prepare and implement
a traffic management plan. The contractor will also prepare and implement a safety
management plan to ensure that safedyainds for the communities are minimized. To
address th&nvironmental, Socialand Healthand SafetESHS)issues a code of conduct

and Construction Environmental and Social Management RIBSNIP) will be prepared

and all site personnel will beequired to follow that. The contractor will be required to
obtain supplies such as water, fuel and other commodities in a manner that the local
communities are not negatively affected; liaison with the local community will also be
maintained for this pyose in addition to establishing a grievance redress mechanism. The
contractor will also be required to avoid any damage to places such as graveyards and
shrines. Finally, to protect privacy of women, the code of conduct described above will be
enforcedat the site.

Environmental and Social Management Plan

An Environmental and Social Management Plan (ESMP) has been prepared as part of the
present ESIARP in order to define the implementation mechanism for the adeseribed
mitigation measures. The ESMiAcludes description of institutional arrangements, a
mitigation plan, a monitoring plan, a training and capacity building plan, documentation
protocols, and a grievance redress mechanism (GRM).

The overall responsibility of environmental and socialfgremrance of the project and
effective ESMP implementation will rest with PGCB. PGCB will establish the Project
Implementation Unit (PIU) to lead the Project implementation. The PIU will be headed by
the Project Director (PD). An Environment and Social U&EU), comprising qualified
environmental and social development staff, will be established under the PIU. The PIU will
engage construction supervision consultants (CSC) to supervise the construction contractors
in order to ensure design compliance andlitppassurance of the construction activities. The
CSC will also supervise the contractors for ESMP implementation. For this purpose, CSC
will engage environmental and social development specialists.

The environmental and social management of the projelit be achieved through
implementation of a number of plans: a) Environmental €aufePractice (ECPs) b)
mitigation plan and c)ConstructionlBvironmental andsocial ManagemenPlan (CESMB.
The ECPs provide generic guidelines and control measuresidieess negative impacts
encountered during construction phase. The mitigation pl@pared on the basis of impact
assessment carried out during the present EE3PAprovides projeckpecific mitigation
measuresand assigns implementation and superwvisie@sponsibilitiesfor these measures
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The CESMPwill be prepared by the construction contractor based upon the ESMP included
in the present ESIRP and will comprise a number of syibans including pollution
prevention plan, waste management plan, traffanagement plan, camp management plan,
OHS plan, andthers

As one of the key elements of the ESMP, a-ti@o monitoring program has been proposed
comprising compliance monitoring and effects monitoring. The main purpose of this
monitoring program is to ensure that the various tasks detailed in the ESMP péytibalar
mitigation measures are implemented in an effective manner, and also to evaluate
p r o jirapads®rsthe key environment and social parameters.

Capacity building for effective implementation of the environmental and social requirements
is a key edment of the ESMPThis apacity building will need to be carried out at all tiers of
the project, including PGCB, PIU, CSC, and contractors. At the construction site, CSC will
take the lead in implementing the capacity building plan, though the camnsradgtl also be
responsible to conduct training for their own staff and workers.

For implementing the present ESMP, ab206 million Bangladesh Taka BDT) (about

247 million US Dollars) will be required. The major components of this cost include about
189 million BDT for resettlement and rehabilitatioiR&R) costs, 9.5nillion BDT for
mitigations and trainings, and 7.8 million BDT for monitoring and other costs.

Entitlement Matrix:

Application

Persons Entitled Entitlements .
Guidelines

Responsibility

Loss Item 1: Permanent loss of Agricultural, homestead, commercial, water bodies (ponds) Land

1 Legal owner(s), a3 § Cash Compensation| § Market prices off § PIU/IA is
determined by DC under Law (CCL) land determineg responsible for
1 Cosharers of the acquire under ARIPA 2017, by the DC. overall  execution
land, as determined by DC 1 Compensation for T Two mo and coordination;
1 Legal owners of the towe standing crops unde advance noticq 1 DC will pay CCL to
land ARIPA 2017 ; to be issued in all legal owners;
1 Other compensation time to harvest § PIU/IA to inform
and benefits as per standing crops. PAPs of RP
ARIPA 2017 policies, asgt in
1 Replacement cost fo up-dating records.
the land affected fo
construction of
towers under
electricity rules 2020

Loss Item 2: Permanent loss of Agricultural Land homestead, commercial, water bodies (ponds) Lar
(Additional grant/resettlement benefits)

1 Legal owner(s), aJ 1 Topup payment orl § Market prices off § PIU/IA is
determined by DC CCL to reach land determined responsible for
9 Co-sharers/ to be Replacement Cos by the DC. overall  execution
determined by title where applicable; T Two mo andcoordination;
deeds/records byCs. 1 Rental allowance fo advance noticq 1 DC will pay CCL to
vested non resident to be issued in all legal owners;
(VNR) property time to harvest and those with the
(without lease) standing crops. legal evidence o
equi val entlq Estimated interest in the lands
rate fixed for legally market value al § PIU/IA will
leased VNR unde harvest, to be determine
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Persons Entitled

Entitlements

Application

Responsibility

ARIPA 2017.

Guidelines

determined by

DC
Advance notice
to be issued in
time to harvest
the standing
crops.

Replacement Cog
with assistance
from t he
Property
Assessment an
Valuation
Committee and the
RP  Implementing
Agency.

Loss Item 3: Loss of land for tower footing under Electric

ity Rules 2020

Legal owner(s), as determine
by DC office or/and PGCB

il

onetime Cash
compensation to th
legal land owners @
current market price

and for damagec
crops and any othe
affected assets
according to
Electricity Rules
2020

1

Market prices of
land determineg
by the AC
Land/PGCB

Land ownership
will be
remained to the
owner

DC/PGCB will pay
the compensation;

PIU/A is
responsible for
overall  execution

and coordination;

Loss Item 4:Loss of structure with title to land under Electricity Act 2018 and Rules 2020

Households/persons  and/ 1 Replacement cost d 1 The tenpqrary i _PIU/RP '

. the structures Impacts will be implementing
communlj[y . affected by 1 Reconstruction gran identified NGO/Contractor
construction impacts @10% of nomshift- through special

able structures survey by
f Shift-able grant PGCB as pe
@5% of shiftable request from
structures impacted
T Owner will be population.
allowed to take away 1 The entitlements
all salvageable will be
materials free of approved by
cost. PGCB as per th¢
f Dismantling cost for entitlement
non-shiftable matrix
structure  will be
determined by the
PVAC based on thg
actual price and
consultation with
affected HHs.
Loss Item 5: Loss of structures withoutitle to land (squatters/vendors/encroachers)
Nontitled persons owners 1 Replacement cost d  The temporary i _PIU/RP _
the structures Impacts will be implementing
vendors. and. encroachers th.c 1 Reconstruction gran identified NGO/Contractor
own reS|dent|a! and commercij @10% of norshift- through specia
str_uctures (_shﬁtable and nol able structures survey by
shiftable built on GoB land a ¢  ghjft-able grant PGCB as pe
found during census @5% of shiftable request from
structures impacted
T Owner will be population.
allowed to take away 1 The entitlements
Power Grid Company of Bangladesh iX
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Persons Entitled

Entitlements
all salvageable
materials free of
cost.
Dismantling cost for
nonshiftable
structure  will be

determined by the
PVAC basd on the
actual price ang
consultation with
affected HHs

Application
Guidelines

will be
approved by
PGCB as per thg
entitlement
matrix

Responsibility

Loss Item 6: Loss of Standing

Crops following the ARIPA 2017 and/or Electricity Act 2018)

1

Cultivator  (person whg
planted the crop) whethe
owner, lease holder, tenar
sharecropper, etc.

f

Compensation for
standing crops@
BDT 1000/decimal.
Cultivator will retain
the crops and plants

1

Estimated
market value a
harvest, to be
determined by
DC

Advance notice
to be issued in
time to harvest
the standing
crops.

f

DC will determine

market price of
crops with
assistance fron
Department of
Agricultural

Marketing at district
level.

Loss Item 7: Loss of Trees with Title to Land and Owner

of Trees on Public Land or Lessees

f
f

Legal ownerftitle holders a
identified by DC.

Socially recognizec
Owners of trees grown o
public or other land, aj
identified by census
Owners of trees such &
Forest Department, Zillg
Parishad, Society, Unio
Parishad, Lessee on publ
land.

f

Timber trees and
bamboos: CCL by
DC for those with
title to land and
difference between
CCL and RV as
determined by
PVAC following the
ARIPA 2017 and/or
electricity act 2018
For fruit trees: CCL
by DC for those with
title to land and
difference between
CCL and RV as
determined by
PVAC.
Compensation for
fruits @30% of the
timber value

OR

Timber trees and
bamboos:
Compensation for
lost trees as per DO}
rates to be
determined by
PVAC at RV for
those without title to
land.

Owner of trees (in

both cases) will be

1

Applicable to all
trees and plant
locaed on sub
stations and
transmission
route at cubff
dates.

f

DC will determine
market price of
trees with assistanc
from Department of
Forest at district
level and enhance
by 200% to fix
compensation unde
law (CCL)
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Persons Entitled

Entitlements

Application

Responsibility

allowed to fell and

take the trees free of
cost within stipulated
time given by PGCB

Guidelines

Loss Item 8: Loss of IncomeTemporary loss of income (wage earners in agriculture, commerce & sma

business and industry) for title and nontitle
1 Regular employees/iwag § Cash grant for los{ § EP must havg § Primary eligibility
earners affected by th of agricultural been an to be fMased on
acquisition as identified by income in the towe employee of employees/wage
census. footing area land owner in earners identified by
1 Also applicable for non equivalent to croq the acquired census and/or Joir
titled loss for three crof lands for at leas Verification.
seasons @4500 twelve months,| § Further claims anc
1 Income restoratior as identified by, grievances, if any
grant for 14 days Joint will be settled by
income loss Verification the grievance
(@BDT2500x14) of and/or census. redress committee.
each permanern
shops (medium) fo
underground
transmission
1 Income restoratior|
grant for 14 days
income loss
(@BDT1500x14) of
each temporary sho
for underground
transmission
Loss Item 9: Assistance to Vulnerable Households
1 Households under thf §f BDT 10,000.00 aJ Y The EPs will be| § PGCB with
Poverty level and whose onetime grant in identified as per assistance from R
head of household ar addition to other the census an implementing NGO
elderly, disabled and ver, compensations. income and
poor. livelihood
support will be
provided by
PGCB with
assistancefrom
IA
Loss Item 10: Additional Assistance to Poor Femaléleaded Households
1 Households headed K T BDT 10,000.00 a3 1 The EPswillbe | PGCB with
women and under th onetime grant in identified as per assistance from R
poverty level. addition to other the census an implementing NGO
compensations. income and
livelihood
support will be
provided by
PGCB with
assistance fron
IA
Loss Item 11: Temporary Impact during Construction following the ARIPA 2017
1 Households/persons and/ | 1 Compensation will 1 The temporary 1 PIU/RP
community affected by be paid according t Impacts will be implementing
construction impacts the entitlement identified NGO/Contractor

Power Grid Company of Bangladesh
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Persons Entitled

Entitlements

Application
Guidelines

Responsibility

1 Any
structures,
other assets

impact on

trees
crops or an

matrix.

The contractor shal
bear the cost of an
impact on structure
or land or crops dug
to movement of
machinery and in

connection with
collection and
transportation of

borrow materials.
All temporary use of

lands outside
proposed sub
stations to be
through written

approval of the lang
owner

Land will be
returned to owne
rehabilitated to
original  preferably,

better standard.

through specia

survey by
PGCB as pe
request from
impacted
population.

The entitlementg
will be

approved by
PGCB as per th¢
entitlement
matrix policy

Grievance Redress Mechanism

PGCB will establish a grievance redress mechanism (GRM) to ensure social accountability
and to answer queries and address complaints and grievances about any irregularities during
the projectimplementation. The GRM will help resolve issues/conflicts amicably and
quickly, saving the aggrieved persons from having to resort to expensivesdiraeming

legal actions. The procedure will however noterenp t

courts of law.

or

deny

a

personods

Under the GRM, grievance redressammittee GRCs) will be established locally at Project

sites and centrally at the Project level to receive as well as settle grievances from the affected
persons and other local stakeholders. ThetteroGRM will be composeaf local GRCs
(LGRC) at the union/municipal levelsthe first tier, and Project GRC (PGRLhe central

level asthe secondier. Most of the grievances will be resolved at the ldeatl GRC, but

those cases that cannot be resolved at the local level will be forwarded to PGRC. The LGRC
will be constituted with representation of the local Union Parishad Chairnthaféected

peopl e

ensuri

ng

womenos

representation.

The

from the PIU, Implementing NGO/Agency (INGO/IA) and one independent person from the
civil society having knowledge about land acquisition/ requisition laangladesh and
involuntary resettlement.

Stakeholder Consultations

An extensive consultation process was undertaken during the presentRESIh
accordance with the national regulatory and AlIB policy requirements. The key objectives of
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these cosultations included informing the stakeholders particularly the local communities
about the proposed interventions and satigitheir views, concerns, and recommendation
concerning project and its impacts.

A participatory approach was adopted to condoohsultations particularly with the
communities. A checklist was used to maintain uniformity and relevancy in discussion and
in properly recording the opinions and views of the participants. During the consultations,
the socioeconomic, agricultural, hydiwgical, fisheries, and ecological issues were discussed

in detalil, including potential impacts of the interventions on the environmental and social
parameters. Institutional issues were also discussed regarding which the participants
provided their opilons and suggestions freely.During the present EHSPAstudy, nine
consultation sessions were held with the stakeholders. A total of 93 persons participated in
these sessions.

The key concerns shared by the stakeholders during ¢beseltationsncludedpayment of
compensation for all losses caused by the project, managing traffic congestion caused by the
construction activities, maintaining liaison and coordination with other departments and
entities, minimizing blockage of access particularly for esslefacilities such as hospitals,
removal of excavated soil and other debris from the construction sites, and provision of
employment opportunities to the local population.

Disclosure

The draft ESIARP documentwas disclosedon the PGCBwebsite on December 19 |

2018%. . The executive summary of the ESIR® will be translated in Bangla language and
placed on the same website, in addition to being available locally at the project site (project
of fice, contractoroés office).

* For more details, please refer to the websitgas://pgcb.org.bd/PGCB/?a=pages/esia.php
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List of Acronyms

AEZ Agro-ecological Zone

AlIB Asian Infrastructure Investment Bank

AIS Air Insulated Switchgear

AP Angle Point

BBS Bangladesh Bureau of Statistics

BDT Bangladesh Taka

BEZA Bangladesh Economic Zones Authority

BEZ Bio-ecological Zone

BMD Bangladesh Meteorological Department

BNH Bangladesh National Herbarium

BOD Biological oxygen demand

BoQ Bill of quantities

BPDB Bangladesh Power Development Board

BTCL Bangladesh Telecommunication Company Limited
BWDB Bangladesh Water Developmédnard

CCC Chattogram City Corporation

CCL Cash Compensation under Law

CDA Chattogram Development Authority

CESMP Construction Environmentaind Social Management Plan
CGA Chattogram Gas Authority

CEGIS Center for Environmental and Geograpmformation Services
CHT Chattogram Hill Tracts

CMP Current market price

COD Chemical Oxygen Demand

CSC Construction supervision consultants

CWASA Chattogram Water Supply and Sewerage Authority
DAE Department of Agricultural Extension

Db Decibels

DC Deputy Commissioner

DC Double Circuit

DG Director General

DIA Direct Impact Area
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DO dissolved oxygen

DoE Department of Environment

DoF Department of Fisheries

DoF Department of Forest

DPHE Department of Public Health Engineering
DPP Development of Project Proforma

EC Electrical Conductivity

ECA Environment Conservation Act

ECC Environmental clearance certificate

ECP Environmental code of practice

ECR Environment Conservation Rules

EHS Environmental, health and safety

EIA Environmental Impact Assessment

EMF Electromagnetic field

EMP Environmental Management Plan

EPC Engineering, procurement and construction
EPZ Export Processing Zone

ERP Emergency Response Plan

ESF Environmental and Social Framework
ESIA-RP Environmental and social impact assessmamd Resettlement Plan
ESMP Environmental and Social Management Plan
ESMPF Environmental and Social Management Planning Framework
ESS Environmental and Social Standards

ESU Environmental and Saoal Unit

EQS Environment Quality Standards

FGD Focused Group Discussion

FS Feasibility Study

FY Fiscal Year

GBV Gender Based Violence

GHG Greenhouse gas

GIA General Impact Area

GIS Geographic Information Services

GIS Gas Insulated Switchgear

GO Government Organization
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GoB Government of Bangladesh

GRC Grievance redress committee

GRM Grievance redress mechanism

GSB Geological Survey of Bangladesh

HSE Health, Safety and Environment

HIV/AIDS Human immunodeficiency virus / infections / Acquired Immune Deficiency
Syndrome

HRG House Reconstruction Grant

HYV High Yielding Variety

IBA Important Bird Area

ICNIRP International Commission on Ndonizing Radiation Protection

IEC Important Environmental Component

IEE Initial Environmental Examination

IESC Important Environmental and Social Component

IFC International Finance Corporation

ILO International Labor Organization

IUCN International Union for Conservation for Nature

KAFCO Karnaphuli Fertilizer Company

Kl Key Informant Interview

kg Kilogram

KGDCL Karnaphuli Gas Distribution Company Limited

Km Kilometer

KMZ Keyhole Marked up Zipped (Files)

kv kilo Volt

LC Least Concern

LILO Line-In-Line-Out

LGED Local GovernmenEngineering Department

LGRC Local grievance redress committee

LNG Liquefied natural gas

LTW Line transect walk

mm Millimeter

MoEF Ministry of Environment and Forest

MoU Memorandum of Understanding

MSDS Material Safety Data Sheet
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MTBF Mean timebetween failures

MW Mega Watt

MVA Mega Volt Ampere

NCA Net Cultivated Area

NEMAP National Environmental Management Action Plan
NEP National Energy Policy

NGO Non-Governmental Organization
NOC No Objection Certificate

NT Near Threatened

NWRD National Water Resource Database
O&M Operation and maintenance

OCR Ordinary Capital Resources

OHS Occupational health and safety
OHTL Overhead transmission line

OP Operational Policies

PAP Project Affected Person

PD Project Director

PGCB Power Grid Company of Bangladesh
PGRC Project grievance redress committee
PIU Project Implementation Unit

PPE Personal Protection Equipment
PRA Participatory Rural Appraisal

PSMP Power System Master Plan

PSUEP Power System Upgrade and Expansion Project
PVC Polyvinyl Chloride

PWD Public Works Department

R&R Resettlement and rehabilitation
RCC Reinforced Cement Concrete

RH Relative humidity

Row Right of Way

RP Resettlement Plan

RPF Resettlement planning framework
RRA Rapid Rural Appraisal

RS Remote Sensing
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SCC Site Clearance Certificate

SE Sexual Exploitation

SPM Suspended Particulate Matter

SRDI Soil Resource and Development Institute
SOP Standard Operating Procedure

STW Shallow Tube Well

TDS Total dissolved solids

TL Transmission line

ToC Table of Content

ToR Terms of Reference

TS total solids

TSS Total suspended solids

UGTL Underground transmission line

UsD United Sates Dollar

WARPO Water ResourceBlanning Organization
wB World Bank

WHO World Health Organization

Power Grid Company of Bangladesh

Xviii



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Table of Contents

EXECULIVE SUMIMAIY .....oiiiiiiiiieiiiiei s e e e e e e e e e emena s s s s e e e e e e e e e e e e e e eesannneaaeeeeeeees li
ACKNOWIBAGEIMENL ... e eer et eeer e e e e e e e e e e e e e e amemr e e e e e e e aeeeas ix
[ o] N od £0] 1), 1 SO PP PPP TP PPPPPPRPPP X
1. INTRODUCTION 1-1
1.1 Project BackgroUNG oot 11
1.2 ProjJECt OVEIVIEW ettt ettt e e skt e e s st e e e sttt e e st et e e s bb e e e e abbe e e e snbeeeeaa 1-2
1.3 Regulato ry and Policy Framework .o 1-3
14 ESIA STUAY oottt e e e s e s e e e e e s e n b r e e e e et e e e e e e e nrraees 15
14.1 Objective and Scope of ESIA Study ..o 15
1.4.2 STUAY AFBA ..ttt e et e et e e e e st b e e e e e b e e e e an 1-6
143 Study Meth 0dOIOgY ..eeviiiiiiiiiie e 1:6
14.4 ESIA STUAY TEAM .o e e e e e e e e eaeneeee 1-13
145 Structure of ESIA REPOM .ooeeieieiiie i 1-14
2. REVIEW OF POLICY AND REGULATORY FRAMEWORK S 2-1
2.1 National Legislative Framework e 2-1
211 Environment Conservation Act, 1995 (Amendment 2010) ... 2-1
212 Environment Conservation Rules, 1997 (Amendments in 2002, 2003,
2007) oo, 2-1
2.1.3  Categorization of Projects or Industrial Units ... 2-2
2.1.4 Environment Court ACt, 2010  ceeeeiiiiieeee e 2-3
2.15 The Electricity ACt, 2018 .oooiii i 2-3
2.1.6 Bangladesh Electric Rules 2020 ... 2-4
2.1.7 Bangladesh Telegraph Act 1885 ... 2-4
2.1.8 Acquisition and Requisition of Immovable Property Act, 2017 ........... 2-5
2.1.9 Bangladesh Water Act, 2013 ..o 2-6
2.1.10 Wildlife (Conservation and Security) Act, 2012 ... 2-7
2.1.11 The Protection and Conservation of Fish Act, 1950 and Rules, 1985 2-7
2.1.12 Noise Pollution (Control) Rules, 2006  .....oooiiiiiiiieeiiieee e 2-8
2.1.13 Disaster Management Act, 2012 ... 2-8
2.1.14 Bangladesh Labor Act, 2006 and Rules, 2015  ....cccooieveeeeeee i 2-8
2.2 Relevant National Policies and PIans e 2-9
221 Environmental Policy, 2018 ...oooviiiiiee e 2-9
222 National Environmental Management Action Plan 1995  .................... 2-10
2.2.3 National Energy Policy, 2005 ..ot 2-11
224 Power System Master Plan 2016 ..o 2-11

Power Grid Company of Bangladesh XiX



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

2.3

2.4

2.5

2.25 Summary of Legislation/Policies and their Applicability for Proposed

0] 1Yo SRS 2-12
Administrative Procedures for Obtaining Location/Environmental
O[T 1= o [o PSP 2-13
Comparison with WBG EHSS tandards and Justifications of their
REQUITEMENTS ittt e st e e e e 2-15
24.1 AN QUANTTEY et e e 2-15
242 Water QUANTY  .oooieeeiiee e 2-16
2.4.3 NOISE QUAILY  weeieiieee e e e e e e e e e e e e e e e e s annne 2-18
AlIB Environmental and Social Framework 2-19

251 Objectives of Al 1 B&ds Environme.nt.al2land

25.2 Key Elements of Environmental and Social Framework ........ccccccvvees 2-19

25.3 Applicability of ESF for Proposed Project ..o, 2-20

254 Screening and Categorization Requirements  ......ccccceiviineennieeee e 2-21

3. PROJECT DESCRIPTION 31
3.1 BaCKgrOUNG oo raraae 31

3.2 Major Components of the Project (updated) e 3-3

3.3 L (0= Tox B I T o= 1T o TSP 34

3.4  Salient Features of SUDSIAtiONS i 34

3.5 Proposed Substations and Bay Extension Works s 3-8
3.5.1 Khulshi SUDSEAtION  ..eeeii s 38

3.5.2 New - Mo0oring SUDSEAtION  .....oooiiiiiiieiiiiiie e 38

3.5.3 Bay Extension Work of Madunaghat Substation ..., 39

3.6  Salient Features of Transmission LINES e 3-9

3.7 CONSIrUCION ACLIVILIES  eeiiiiiee ittt ettt enr et e e e sb e e e e sbnee e 312
371 Construction Related Works for Transmission Lines  .......ccccovciveein 3-15

3.7.2 Construction Related Works for SUbStations ... 3-18

3.8 Construction Equipment and Materials e, 3-19

3.9 Construction Waste and Hazardous Materials Disposal ., 3-20
3.10 ConStruction MANPOWET oottt et e e e e et bbb e enr e e e e e e s e nnbeeeaaeeeaanes 3-20
3.11  Temporary FACIII®S oottt e e e e e e 3-20

3.12  O&M Activities for SUDSLAtION e 3-20

3.13  O&M Activities for Transmission LINES oot 3-21

4. ANALYSIS OF ALTERNAT IVES 4-1
4.1  Without Project ARREINAtivVe oot € -1

4.2  Substation Technology ARErNativES oo 4-1

4.3  Types of TransmISSION LINES i s 4-4

4.4  Substation Siting Alternatives T PERRRSSRYZ o o
Power Grid Company of Bangladesh XX

Soci



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

44.1 Siting Options for Khulshi Substation ... 4-6
4.4.2 Siting Options for New Mooring Substation ... 4-9
4.5  Alternative Transmission Line ROUIES e -10
45.1 Alternative Routes for Madunaghat to Khulshi Transmission Line 4-10
45.2 Routing Options for Anowara to New Mooring Transmission Line 4-13

45.3  Alternative Routes from Khulshi -Anandabazar (new mooring) -
RAMPUI e e e e e -14
5. ENVIRONMENTAL BASELI NE 51
5.1  Physical ENVIFONMENT ettt et 51
51.1 =1 =To] (o] (o |V AT PP P PP POPPPPPPPPPPPPT 51
51.2 (€T o] (o]0 | PP PP P PPPPPPO 55
5.1.3 SIS ittt abnes 5-6
5.1 4 TOPOGIAPNY  oeeieiiiiiiee ittt e e nnaes 5-6
5.15 SEISIMICILY  .eeiiiiieiii ettt ettt e s s b e e e s sbbne et e e s snnnneeas 5-6
5.1.6 Water RESOUICES  .......ciiiiiiiiiiiie i 59
5.1.7 STOMMS oot 511
5.1.8 (@3 ox (o] =T PR 5-11
5.1.9 LaNdSIAE ..o 5-11
5.1.10 Environmental QUality  .......coooiiiiiiii e 5-12
5.1.11  LANA RESOUICES  ..oeiiiiiiiiieeiiiiiiee e et ttee e e et e et e e s e e e e e e e e e s e e e e s e enres 5-16
5.1.12  Land REQUIFEMENT  ...oiiiiiiiiiiie ittt ettt as 5:17
5.2 AQrCUUIE RESOUICES  eeiiiiiiiiii ittt mt ettt s rmi et et e e s e e e s nneee s 5-35
5.2.1 Cropping Pattern and INtENSItY ..o 5-35
5.2.2 Crop Area and ProducCtion  ......oooiiiiiieiiiieee e 5-35
5.3  ECOlOQICal RESOUICES oottt ettt e 5-36
53.1 Bio-€Col0giCal ZONE ....cooiiiiiii e 5:-37
5.3.2 ECOSYSIEMIS it 5-39
TR G T = T o TP OURTRRRTI 5-45
534 ProteCted ArCAS  .....oiiiiiiiiiiiie et 5-46
6. STAKEHO LDER CONSULTATIONS 6-1
6.1  Objectives of Stakeholder Consultations ..o 6-1
6.2 Identification of Stakeholders o 6-2
6.2.1 Primary Stakeholders ... 6-2
6.2.2 Secondary Stakeholders ... 6-2
6.3  CONSURALION PrOCESS oottt e 6-2
6.4 Issu esldentified through Consultations e 6-5
6.5  Future Consultation Plan for PGCB and Contractor .. 6-7
Power Grid Company of Bangladesh XXi



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

B.6  DISCIOSUIE .ottt ettt et e e b e e e b e e e b e e a b e e e e anre e e 6-8
7. ENVIRONMENTAL IMPACT ASSESSMENT 7-1
7.1 Summary of Potential IMPaCIS oo s 7-1
7.2 Environmental Impacts from Project Siting TP P PPUPPRRPRPRPRRY LV 4
7.2.1 Improvement of Electricity Grid in Chattogram Area  .....ccccoiviieeeniine. -7
7.2.2 Impact on Natural Vegetation and Wildlife =~ ..., 7-7
7.2.3  Greenhouse Gas (GHG) EMISSIONS  ...oceviiiiiiiiiiie et 7-8
7.3 Impacts during Construction Phase e 7-9
7.3.1 Employment Opportunities  .oocciiiiiieiiee e rrn e 7-9
7.3.2 IMPActs 0N Land USE  ...cooeieeeeeeeeeree e s 7-10
7.3.3 Soil Contamination and EroSion  ......cooceiiiiiiiie e 7-10
7.3.4  Water Contamination  .......ccvviiiiiiiiie e 7-11
7.3.5 Damage to Khals and Tube  -wells ..o, 7-12
7.3.6 Dust and Air POIIULION ..o 7-13
7.3.7 Noise and VIBration ........ccoooiiiiiiiieiec e 7-15
7.3.8 SPOIl GENETALION  ...eeiiiiiiieiii e 7-16
7.3.9 Solid Waste Management  .......oooiiiiiiiiee e 7-16
7.3.10 Impacts on WldIIfe oo 7-17
7.3.11 Impacts from Access Roads and Damages to Local Infrastructure ..7-18
7.3.12 Community Health and Safety ... 7-18
7.3.13 Occupational Health and Safety ... 7-19
7.3.14 Traffic CONQESHION  .oiiiiiieeeeeerrer e 72
7.3.15 Blockage of ACCESS ROULES  ....ccoiiiiiiie i e 7-21
7.3.16 Additional Load on Local RESOUICES  ....ooviiiiiiiieei e 1-22
7.3.17 Site Clearance and ReStoration  ........cccccvvireiieiiiiiiee e 7-22
7.4 Impacts during O&M Phase TSRS PPPPRPRRPRRRRRRY £
7.4.1 Waste Management at Substations ... 1:23
7.4.2 Risk of Bird Collision and Electrocution — .......cccceiiiiiiieiiiieee e 7-23
7.4.3  Tree Cutting during Maintenance ACtiVIitieS ..o 7-24
7.4.4 Diminution of Land Value in Right of Way Corridor crrrrrreereeen e 724
7.4.5 Public Health Impacts from Electro Magnetic Fields from Transmission
i1 e 7-25
7.4.6  Audible Noise and Radio Interference from Transmission Lines ~ ....... 7-26
7.4.7 Occupational Health and Safety during Operation and Maintenance e
27
8. SOCIAL IMPACT ASSESS MENT AND RESETTLEMEN T PLANNING
81
8.1  SOCI0 -ECONOMIC RESOUICES oottt e 8-1
Power Grid Company of Bangladesh XXii



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

8.1.1 Administrative Bounding of Study Area ...,
8.1.2 DemoOgraphy oo
8.1.3 HoUuSehOold  SizZe ......ocueviiiiii e
8.14 AQE SITUCIUIE e
8.1.5 Dependency RaAtiO  ......cccveeeeiiiiiiiiiiiireee e e e
8.1.6 Ethnic Community ..o
8.1.7 LiteraCy Rt  .oovvveiviee e
8.1.8  Access to Health Facilities  .......cccocoveriieiiii e,
8.1.9 Employment OpportunitiesS  .....cccciiiiiieeiee e,
8.1.10 Main OCCUPALIONS  .....cvvvviiireiiiiiiiiiieieee e e e e e e e e e e e e e e e e e eeeeeeee e
8.1.11 Availability of Labor and Wage Rate  .......cccooveiiiiiieieni
8.1.12  MiIgratiON ..oociiiiiiiiiiiiiiie ettt
8.1.13  Housing ConditioNS  .....coieiiiiiiieiiiiie e
8.1.14 Drinking Water Facilities  .......cccooiiiiiiiiie e
8.1.15 Sanitation FaCiliieS  .....ccccoiiiiiieiii e
8.1. 16 ACCESS O EIECHICILY  .oveviiiiiiiie it
8.1.17  LANd PriCE .oeeiiiiiiiiiie et
8.1.18 Income and Expenditure  .........cccoeiiiiiiiii
8.1.19 Self-Assessed POVEMY .........ooovviiiiiiiiiiiiiiiis e
8.2 Project Related Information ...
8.2.1 PUBIic ULIHEES  ..eeeiiieieee e
8.2.2 Cultural RESOUICE  ..oiiiiiiiiieee et
8.2.3 Land required for project Intervention ...
8.3  Baseline Conditions of Project Affected People i
8.3.1 Underground Transmission LiNE  .....cooiiiiiiiiiiee e
8.3.2 Overhead Transmission LiNe ...
8.4  ProjeCt IMPACIS oot
8.4.1 Alternative Traffic Plan ..o
8.4.2 ACCESS RESICHONS  ..oiiiiiiiiiiic e
8.4.3 Impact on Livelihood ...
8.4.4 Impact on Land in the OHTL ROW ...,
8.4.5  Affected Structures by the ROW ...,

8.4.6 Affected Commercial Structures in the OHT RoW

8.4.7 Temporary Loss of Crops in the OHTL RoW ...
8.4.8 Loss of Trees in the OHTL and UGTL RoOW  ......cooviiiieennee
8.4.9 Other Impacts in OHT ROW  ....ooiiiiiiee e

8.4.10 Affected Commercial Structures in the UGTL RoW

................... 8-12

..................... 85

..................... 86
..................... 8-6

Power Grid Company of Bangladesh

XXiii



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

8.4.11 Vulnerable HOUSENOIAS  ....ociiiiiii e 8-18

8.4.12 Social Conflict and Influx of Workers (not estimated) ... 819

8.4.13 Damage to Cultural RESOUICES  ....oiiiiiiiiiie et 8-20

8.4.14  GENUEI ISSUBS  ..oeeiiiiiiiiiie ittt ettt e e et e e s e e e e e eneeed 8-20

8.5 Compen sation and ASSISIANCE ..oocciiie e 8-22
8.5.1 Income and Livelihood Restoration ..o 8:22

8.5.2 Resettlement Costs and Rehabilitation Cost and Budget ~ ....ccceeeee. 8-22

8.5.3  Calculation of EStimated COSES  .....cccviiriieriee e 8-22

8.5.4  ENtement MAtriX — .....oocooiiiiiiiiieie e 3:23

8.5.5 Summary of Resettlement and Rehabilitation Budget ~— .................... 8-27

8.5.6  Assessment of Unit Value for Compensation  .....cccoieeiiiiiiieeeniiiieeeeee 8-29

8.5.7 Replacement Value of Land ..o 8-29

8.5.8 COSt Of SITUCIUIES .ttt 8:30

8.5.9 Compensation fOr CrOPS  .oooovveeeeeiiiiiie et et e e e e e e 8-30

8.5.10 Compensation fOr = TIEES ....cciiiiiiiieiiiiiie ettt 8-31

8.5.11 Resettlement and Rehabilitation Assistance ... 8-31

9. ANALYSIS OF ASSOCIAT ED FACILITIES 91
9.1  ODbjective Of ANAIYSIS oot e o-1
9.2 Anowara GIS SUDSIAtION oo 9-1
9.2.1 Baseline CoNAItIONS  ....ooouviiiiiiiiiiee et 9:2

9.2.2 Potential IMPACT  ...ooiiiiie e 9-3

9.3 Existing Khulsi, Rampur & Madunaghat Substations ..., 9-4
10. ENVIRONMENTAL AND SO CIAL MANAGEMENT PLAN 101
10.1 ODbJectives Of ESIMP e 101
10.2 Inc lusion of Relevant Components of ESMP in Contract Documents 101
10.2.1 BOQS in Bid DOCUMENTS  ..ooiiiiiiiiiiiieee st e e e e e e e e vnneeeeeeeeeeeeas 101

10.2.2  Payment MIlEStONES  ....cccoi it e e 10-2

10.3 Institutional ArrangemeENTS e 102
10.4 Environmental and Social Management e 105
10.4.1 Environmental Code of Practices for Construction — ......cccoceeeiiiiieeennnns 105

10.4.2 Construction Stage Site Specific Management Plans ... 105

10.4.3 Mitigations and Compliance Monitoring Plan ..., 106

10.5  MONItOriNg PrOQIamM oottt et e et ene e e st e e s sebe e e e snbeeeesneeas 10-27
10.5.1 Compliance MONItOMNG  oovviiieiiiiiee et e 10-27

10.5.2  Effects MONItOMING  ..eeeiieiiiiiiee it 10-27

10.6  Performance INAICAIOrS oo 10-30
O R A O o T Yo 1 20 2011 o 1o 1031
Power Grid Company of Bangladesh XXiV



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

10.8 Documentation and REPOIING i 10-32

10.9 Grievance Redress MEeChaNISM e e e e e e e e e e e eaas 10-32

10.9.1 Objectives of Grievance Redress Mechanism ...,

10.9.2 Grievance Redress MechaniSm ... 1033

10.9.3  Composition Of GRC  ....oiiiii e
10.9.4 Processes for Filing GRC Cases and Role of GRC  .....cccccevvveeiiiiiiiiinns
10.10 Budget for ESMP Implementation ..

Annex A: Site Clearance CertifiCate oo e e e e e e e e e e reraaa 1

Annex B : List of Consultation Participants e
Annex C: Environmental Codes Of PractiCe = e

ANNEX D: INVENLIONY Of LOSSES oottt

List of Table

Table 1.1: Variables and Associated Data Collection Techniques 1-10

Table 1.2: Parameters for Determining Magnitude 1-11

Table 1.3: Criteria for Determining Sensitivity 1-12

Table 1.4: Criteria for Determining Impact Significance 1-12

Table 2.1: Applicability of Laws and Policies on Proposed Project 2-12
Table 2.2: Air Quality Standard Comparison 2-15

Table 2.3: Comparison of Water Quality Standards 2-16

Table 2.4: Water Quality Standards 2-17

Table 2.5: Noise Quality Standard Comparison 2-18

Table 2.6: Environmental and Social Standards (ESS) for AlIB 2-20

Table 2.7: Screening and Categorization of AlIB Projects 2-21

Table 3.1: Interventions under the Project Error! Bookmark not defined.

Table 3.2: Salient Features of New Mooring 230/132 kV GIS Substation

Table 3.3: Salient Features of Khulshi 230/132/33 kV GIS Substation 3-8
Table 3.4: Salient Features of 400 kV Transmission Line 3-9

Table 3.5: Salient Features of Underground Cable 3-9

Table 3.6: Phase  -wise Construction Activities 3-12

Table 4.1: Comparative Analysis of GIS Vs. AIS Substations 4-1

Power Grid Company of Bangladesh

XXV



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Table 4.2: Comparative Analysis of Overhead Vs. Underground Transmission

Lines 4-4

Table 4.3 : Comparative Analysis of Substation Site Selection at Khulshi 4-8

Table 5.1: Average Surface Water Levels of Halda River during High Tide 5-
10

Table 5.2: Noise Levels in Study Area 5-12

Table 5.3: Value of Air Quality Parameters in Chattogram 5-12

Table 5.4 : Physical and Chemical Parameters of Karnaphuli River Water 5-
13

Table 5.5: Summary of Measured Water Quality Parameters in Chattogram Area
5-14

Table 5.6: Land Use of Direct Impacted Area (DIA) Considering 20m RowW 5-
16

Table 5.7: Land Use of Indirect Impacted Area (IlIA) Considering 80m RowW 5-
17

Table 5.8: Land required for Substation Area 5-17

Table 5.9: Land Use, Land Form, and Other Salient Information of Transmission
Line Right of Way 5-18

Table 5.10: Cropped Area and Production in Proposed RoW 5-36

Table 5.11: Cropped Area and Production in Proposed Substation

Table 5.12 : Key Avifauna of Chittagong Region 5-41

Table 5.13:  Fish Species in Karnaphuli River and Ponds 5-45

Table 5.14. Protected Areas in Chittagong Area 5-46

Table 6.1: Consultation Meetings 6-3

Table 6.2: Identified Problems and Suggested Solutions 6-6

Table 7.1: Summary of Potential Impacts, their Significance and Mitigation
Measures 7-1

Table 7.2: Sensitive Receptors in the Project Area 7-13

Table 7.3: Estimated Noise Levels during Construction 7-15

Table 7.4: Electrical and Magnetic Fields from Transmission Line

Table 7.5: Audible Noise and Radio Interference from Transmission Line 7-
27

Table 8.1: Administrative Boundary of Study Area 8-1

Power Grid Company of Bangladesh XXVi



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Table 8.2: Demographic Data of the Study Area 8-2

Table 8.3: Availability of Labor and Wage Rate of th

Table 8.4: Land Price of the Study Area 8-6

Table 8.5 : Land Requirement for Project 8-8

Tabl e 8. 6: Household size of PAPOGSs

Tabl e 8. 7:
10

Land ownership of PAPO&6s

Table 8.8: Daily income he PAPG6s f

8-10

Range of t

Table 8.9: Age structure of
Overh ead Transmission Line 8-10

Table 8. 10: Household size of PAPOGSs

Table 8.11:  Occupational Variation of Overhead Transmission Line

Table 8.12: Summary of OHTL interventions and their impacts
Table 8.13: Summary of UGTL interventions and their impacts

Table 8.14: Use of land in the OHTL RoW 8-14

Table 8.15: Types of Structures 8-15
Table 8.16 Affected residential structures by type of construction in the RoW

16

Table 8.17: Total
8-16

Table 8.18: Cropping pattern in the OHTL RoW 8-17

Table 8.19: Crop production in the Row of OHTL 8-17

Table 8.20: Affected trees on private land by species and number

Table 8.21: Number of affected v ulnerable Household 8-19

Table 8.22: Breakdown cost of R & R Budget 8-27

Table 8.23: Average rate of land in Project area by mouza name

Table 8.24: Estimated amount of land compensation for the Project

Table 8.25: Estimated compensation amount for structures

Table 8.26: Estimated amount of compensation for standing crops

Table 8.27: Estimated cost of affected trees in the project area

e Study Area

or

8-4

or u&rderground Tr

or underBground Tr

Underground Tr al

respondents of households throughout the

for ¥ler head Tr an
8-11
8-13

8-14

area of Affected structures by type of construction in the RowW

8-18

8-29

8-30

8-30

8-30

8-31

Power Grid Company of Bangladesh

XXVi



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Table 8.28: Estimated cost for resettlement benefits of the affected entities 8-
32

Table 8.29: Contingency and others Administrative Cost 8-32

Table 9.1: Salient Features of Anowara GIS Substation 9-1

Table 9.2: Noise Level of Anowara Substation 9-2

Table 10.1: Roles and Responsibilities for ESMP Implementation 10 -3
Table 10.2: Mitigation and Compliance Monitoring Plan 10 -7

Table 10.3: Effects Monitoring Plan 10 -27

Table 10.4: Environmental and Social Trainings 10-31

Table 10.5: Budget for the Environmental Management Plan 10 -37

List of Figures

Figure 1.1: Project Location 1-4
Figure 1.2: Project Components and Study Area 1-5
Figure 1.3: Process Followed for ESIA Study 1-6

Figure 2.1: Steps Involved in Environmental Clearance following the DoE
Guidelines 2-14

Figure 3.1: Existing and Proposed 400kV, 230kV and 132kV Grid Network of
PGCB in Bangladesh 3-3

Figure 3.2 : Anandabazar (New Mooring) and Anowara Substations and

Adjoining Transmission Line 3-5

Figure 3.3: Madunaghat and Khushi Substations; Adjoining Transmission Line
3-6

Figure 3.4 : khulshi -Anandabazar (New Mooring) -Rampur 230kV double circuit
UGTL 3-7

Figure 3.5: Angle Tower (Tension Tower) 3-10

Figure 3.6: Suspension Tower 3-10

Figure 3.7: Insulators for Transmission Line 3-10

Figure 3.8: Drawings of 400 kV Tower 3-11

Figure 3.9: Typical Cross - section of Underground Cable 3-12

Figure 3.10: Typical Layout of Underground Cables 3-12

Power Grid Company of Bangladesh XXViii



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Figure 3.11: Placing steel ring bunds 3-16

Figure 3.12: Welding of reinforcements 3-16

Figure 3.13: Tower pilling work 3-16

Figure 3.14: Pile cap reinforcement 3-16

Figure 3.15: Striping the tower footing with steel 3-16

Figure 3.16: Providing detail reinforcements 3-16

Figure 3.17: Casting concrete cement into tower foundation 3-17

Figure 3.18: Placing tower on its foundation 3-17

Figure 3.19: Tower erection works 3-17

Figure 3.20: Conductor stringing 3-18

Figure 4.1: Khulshi Substation Option -1 4-7

Figure 4.2: Khulshi Substation Option -2 4-7

Figure 4.3: Khulshi Substation Option -3 4-8

Figure 4.4: Locations of Three Siting Options at Khulshi 4-8

Figure 4.5: Alternate Routes for Madunaghat to Khulshi Transmission Line 4-
12

Figure 4.6: Alternate Routes for Anowara to New Mooring Transmission Line
15

Figure 5.1: Monthly Variations of Rainfall at Ambagan BMD Station
5-1

Figure 5.2: Monthly Variations of Rainfall at Patenga BMD Station (1984
5-2

Figure 5.3: Monthly Variation of Temperature at Ambagan BMD Station (1988
2017) 5-2

Figure 5.4: Monthly Variation of Temperature at Patenga BMD Station (1988
2017) 5-3

Figure 5.5: Monthly Variation of Relative Humidity at Ambagan and Patenga
BMD Stations (1988 -2017) 5-3

Figure 5.6: Maximum Wind Speed s at Ambagan BMD Station (1988
Figure 5.7: Maximum Wind Speed at Patenga BMD Station (1988
Figure 5.8: Sunshine Hours at Ambagan BMD Station (1988 -2017)

Figure 5.9: Sunshine Hours at Patenga BMD Station (1988 -2017)

(1984 -2013)

-2013)

-2017) 5-4

-2017) 5-4

5-5

5-5

Power Grid Company of Bangladesh

XXiX



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Figure 5.10: Earthquake Zoning Map with Seismic Coefficients 5-7

Figure 5.11: Different Geological Faults in Bangladesh (Source:
http://fen.banglapedia.org/index.php?title=Earthquake) 5-8

Figure 5.1 2: Depth of Groundwater Near StudyArea 5-10

Figure 5.13: Arsenic Contamination Areas in Bangladesh 5-15

Figure 5.14: Anowara to New Mooring OHTL Route 5-24

Figure 5.15: Anowara to New Mooring OHTL Route 5-24

Figure 5.16: Ananda Bazar to KhulshiUGTL Route 5-24

Figure 5.17: Ananda Bazar to KhulshiUGTL Route 5-24

Figure 6. 1: Consultation Meeting inCouncé6-4ords Office
Figure 6.2: Consultation Meeting in Madunaghat Substation 6-4

Figure 6.3: Consultation Meeting in Khulshi Substation 6-4

Figure 6.4: Consultation Meeting at Substation Location 6-4

Figure 6.5: Consultations Meetings with Communities 6-5

Figure 8.1: Ethnic Population and Major Ethnic Groups 8-3

Figure 8.2: Housing Condition in Study Area 8-5

Figure 8.3: Electricity Facility in Study Area 8-6

Figure 8.4: Distribution of Household by income and Expenditure 8-7
Figure 9.1: Proposed Site for Anowara Substation 9-3

Figure 10.1: Organogram for Environmental and Social Management of Project
10-3

Figure 10.2: Grievance Redress Processes 10 -36

Power Grid Company of Bangladesh XXX



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

1. Introduction

The Government of Bangladesh (GoB) through the Power Grid Company of Bangladesh
(PGCB) inends to undertake the Power System Upgrade and Expansion Project (PSUEP) in
Chattograrharea and seeks financial assistance from the Asian Infrastructure Investment
Bank (AlIB) for this purpose. In order to address the adverse environmental and social
impacts of this project and in compliance with the national regulatory and AlIB policy
requirements, PCGB has conducted the present environmental and social asseasihent
Resettlement Plan (ESIRP) forthis project

1.1 Project Background

Located insoutheastern part of Bangladesh, Chittagong (now Chattogram) is the second
largest city in the country with a population of 2.84 million in the city center, and over 4.0
million in the metropolitan areds Chittagong contributes to about 40 percent of the
count ry 6 soutpurp 80umeicanti cd its international trade and 50 percent of its
governmental revenue. The region boasts vibrant residential, commercial and industrial
sectors with robust and raty growing demand for electricity. Important economic
establishments, such as the Chittagong Sea Port, Chittagong Eastern Refinery, Chittagong
Export Processing Zone (EPZ), Karnaphuli EPZ, and Korean EPZ are operating in or around
the city, and more sinal economic and commercial establishments have been planned and
will come out soon.

Power supply in the region has not kept up with demand growth. Much of the growing
demand in the region remains unserved due to power supply shortages and netwosk failure
For example, during the period of fisgaar (FY) 2013017, power supply in Chittagong
only grew at a modest pace of 4.2 percent, while national average in the same period was
around 10.9ercentIn spite of a suite of demargide management measunegplace, daily

load shedding in Chittagong stands as high as 11.5 péeenbap of supply shortages, the
reliability of power supply has also been rapidly deteriorating. Due to lack of investment and
inadequate maintenance, the aging and inadequatsntission and distribution systems
impose severe constraints on power delivery to consumers. Majority of manufacturing and
service firms in the region identified a shortage of reliable electricity as the most important
constraint they face to smooth opeyas and expansion.

The Power Division under the Ministry of Power, Energy and Mineral Resources is the apex
governmental office responsible for overall power sector operations in Bangladesh.
Established in 1996, the Power Grid Company of BangladeshBP{SCurrently the entity
responsible for operating and developing power transmission networks in the country. PGCB
has undertaken several projects to build more than 3,000 km of new transmission lines and
106 new substations by 2020 and plans to add03}30 of transmission lines and 90
substations by 2025. To improve the system performance, many of these transmission lines
and substations will be constructed at higher voltage levels. The proposed Project is in line
with PGCBO6s devel opstuetdQ0 k\pdowbheircuat trahsmigsioh linesc

and associated substations/line bays in the Chittagong region. Upon Project completion, a

Chattogram was formerly known as Chittagong.

Bangladesh &pulation Census 2011, Bangladesh Bureau of Statistics.

Bangladesh Power Development Board Annual Reports (FY-EYRR17).

Bangladesh Power Development Board, 2018. http://www.bpdb.gov.bd/ctg/index.php/user/english/4/8.

© ~ [e2] o
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better extended and more strengthened transmission network will make private sector
participation in power generationuch easier.

1.2 Project Overview

The Power Grid Company of Bangladesh Limited (PGCB) intends to construct, renovate and
augmentthesubt ati ons and tr ans mi sPoweo 8ystdmi Upgasle i n
and Ex pan sin@©hattogfamdjea ct 0

The proposed Project includes construction and /or upgrade of the following transmission
lines, substations and bay extensions:

1 Constructing double circuit transmission lines: (a) for 400 kilovolts covering a
distance of approx. 27 kilometers from AnowaraAttandabazar; and (b) for 230
kilovolt covering in total a distance of approx. 26 kilometers, consisting of the
following two underground segments: (i) approx. 10 kilometer long transmission
line from Khulshi to Anandabazar, and Anandabazar to Rampurjipagrox. 16
kilometer long transmission line from Madunaghat to Khulshi.

1 Constructing two 230 kilovolt gassulated switchgear (GIS) substations: (a) a GIS
substation at Anandabazar with transformers of 2x350/450 megavolt ampere; and
(b) a GIS substain at Khulshi with transformers of 2x350/450 megavolt ampere
and 3x80/120 megavolt ampere.

1 Constructing two GIS bay extensions of 230 kilovolt at Madunaghat substation, and
two GIS bay extensions of 230 kilovolt at Khulshi substation

This Anandabazar SS will be constructed under the World Bank financed project
which will be considered as an associated facilities. A RAP and ESIA has been
prepared. Land acquisition process for the 18 acres of land following the WB
safeguard policies has been started already which is in line with AlIB ESS 2.

The World Bankfinanced SS is considered an Associated Facility of the AlIB Program. E&S
assessments, instruments and documents will be prepared in accordance with the ESF and the
World Bank will conduct due diligence dhese instruments and documents. During
implementation, the Government will supervise and monitor E&S risks and impacts of the
entire project in accordance with the ESF and will ensure that all supervision records and
project sites are accessible to bdta AlIB and World Bank. The AlIB and World Bank may

also conduct joint supervision missions.

The key construction activities will include excavation for transmission line tower and
substation building foundations, construction of substation buildings restdllation of
equipment, erection of lattice steel towers, stringing of conductors on these towers,
excavation of trenches for underground cables and laying of cables in these trenches before
backfilling. The contractor will establish temporary facibtimcluding construction camp,
machinery yard, site office, and material storage area. These facilities are likely to be
established inside the substation premises.

The key operation and maintenance (O&M) activities of the proposed substations and
transnission lines would include routine inspection of transmission lines, repairing or
replacing any faulty equipment at the substations, repairing or replacing any damaged
transmission line tower, repairing or replacing any damaged conductor or undergrdend cab
and attending to system faults.

Power Grid Company of Bangladesh 1-2
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The project area and components are showhigares 1.1and1.2 More details on the
proposed project are presented later in the document.

1.3 Regulatory and Policy Framework

According to the Bangladesh national regulpteequirements specifically Environment
Conservation Act, 1995 and Environment Conservation R(#&3R), 1997, amended
throughECR, 2017, all transmission lines and substations require an Initial Environmental
Examination (IEE) to be carried out and théeSTlearance Certificate C&) to be obtained

from the Department of Environment (DoE). The site clearance certificate from the DoE has
been received on 04/03/2018 vide the offibemo No: 22.02. 0000. 018. 72. 29. 18. {4k
AnnexA).

In addition,accati ng t o the Al 1 B&6s Environment al and
and Social Standards, an Environmental and Social Impact Assessment (ESIA) needs to be
carried out for the proposed project.

The present assessment has been carried out in respotiee above requirements. More
details of these regulatory and policy requirements are provided later in the document.

Power Grid Company of Bangladesh 1-3
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Figure 1.1: Project Location
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Figure 1.2: Project Components and Study Area

1.4 ESIA Study

1.4.1 Objective and Scope of ESIA Study

The present ESIA aims to address the potentially adverse impacts of the project and its

activities (se&sectionl.2) on the physical and biological environment as webrapeople

in order to make the project environmentally sustainable and socially acceptable. The present
study has been carried out in response to the requirements defined by the national regulations
as well as AlIB policies. The key objectives of thiSI& study include:

V Determining thecurrent environmental and social baseloaditionsof the area;

V Identifying important environmental and social components which may be
impacted by the project;

V Assessing the potential environmental impacts, includingrasidual impact of
the proposed project;

V Identifying mitigation measures to minimize the adverse impact;
V Preparing Environmental and Social Management Plan (ESMP) and
V Preparing an Environmental Monitoring Plan.

The study scope includes design, consioacas well as operation and maintenance (O&M)
phases of the proposed project.

Power Grid Company of Bangladesh 1-5
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1.4.2 Study Area

As part of the present ESIA, areas around the project components descrietioml.2

was studied for their environmental, biological and socioeconomic camglitidhis is the

area where most of the potential impacts of the project and its activities are likely to take
place. This area is shownhigure 1.2

1.4.3 Study Methodology

The process followed in conducting the present ESIA study of the proposed prejsmivis
in Figure 1.3

Reviewing Project Design

Environmental and Social Baseline

Scoping

Particinati on

Bounding

Major Field Investigation

Environmental and Social Impact

Peonl e6s
Feed Back to Impnrove Proiect desian

Impact Quantification and Evaluation

Environmental Management Plan

ESIA-RP Report Preparation

Figure 1.3: Process Followed for ESIARP Study

The activities at each stage of the ERR study of the proposed transmission lines are
briefly described below.

Reviewing Project Design

Detailed information about project was collected from PGCB by the-ahsttiplinary ESIA
RP team members for gaining a thorough understanding of the proposed interventions and
their possible environmentahd socialconsequences. This information helped in designing

Power Grid Company of Bangladesh 1-6
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data collection programs. The following issues have been included in thedsagiption of
the project:

A Location of the project and its accessibility;

A Use of natural resources i.e. water and its sources;
A Use of power and its sources;
A

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

>\

Products and bproducts, their storage and transport;

>\

List of main equipment and machinery, buiitpollution control equipment, description
of detailed manufacturing process (temperature and pressure conditi@alofunit
operation);

A Information onsolid, liquid and gaseous waste generated, and their points of generation;

A Noise level produced by equipment and machinery at source and capital and operating
costs of pollution control,

A Layout ma showingkey proje¢ components
Scoping

The scoping process was followed for identifying Important Environmental and Social
Components (IESCs), which are likely to be impacted by ptmposed project and its
activities. This was done in two stages. Individual profession8lAERP team members

made a preliminary list of the components pertaining to their disciplines, which could be
impacted by the project. The second stage included wilagping sessions where
stakeholder perceptions were obtained about the environmerdabauial components,

which could be impacted by the project interventions. Professional judgment of theREPSIA
team members as well as the stakeholder opinions obtained in the village scoping sessions
were considered in selecting the IESCs.

Bounding

The geographical boundary of the General Impact Area (GIA) and the potential Direct Impact
Area (DIA) were delineated as a requirement of the environment assessment study. The GIA
is the physical location, ie, the footprint of the various components of thegawmproject

while the DIA covers the geographic extent of the environmental and socioeconomic impacts
resulting from implementation of the proposed activities during thecqmstruction,
construction and postonstruction phases. For the ESRP, the fows of the study was
mostly limited to areas where the impacts of the activity will be directly &énerally,a
corridor of 80 meters along both sides of the 230 KV transmission lines and 100 m for the
400 KV transmissionwas consideredor environmentalanalysis.For the substations, in
addition to the actual site, a corridor of #®0width around itwas considered as DIA.
However,some environmental as well as social impacts of the proposed actisitedsas air

and water quality deterioration andsues related to influx of workforeavill potentially

extend beyond the DIA.Therefore, mosbf the environmentadnd social/socioeconomic
baselineconditions have been studiéor a much broader aress shown irFigure 1.2 and

hence this area can be considered as the Area of Influence for the proposed project
Similarly, a generalsocioeconomic profile was prepared for the administrative units over
which the power transmission linedll traverseand where the substationlMbe located

Power Grid Company of Bangladesh 1-7
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Environmental and Social Baseline Survey

The environmental and social baseline conditions of the proposed project area have been
determined by collecting relevant data from primary and secondary sources. Under the ESIA
RP study, available ata on climate, geology, seismicity, water resources, land resources, soil
properties, agriculture, fisheries, ecology and seconomic components have been
collected from secondary sources followed by primary data collection. Environmental and
socicemnomic data was collected from different sources, including Bangladesh Bureau of
Statistics Survey (BBS), DoE, Bangladesh Meteorological Department (BMD), Bangladesh
Water Development Board (BWDB), Agiaimatic Survey of Bangladesh and others.

The study ¢am conducted the baseline survey with the help of the keyhole marked up zipped
(KM2) files and Google Earth maps of the proposed area to determine the exact routes and
locations of various project components. Ground truthing was also carried out yoterif
various features visible on the maps.

All the parameters selected in previous step were not significant for the project; hence a
reconnaissance survey was carried out to shorten this list to concentrate on significant
environmental and social aspecThe ESIARP study team made site visits to observe the
condition of the project area and its surroundings and to identify various sites for
investigations.

Subsequent to the above, final checklists were prepared and environmental and social
baseline gsrvey was conducted with the relevant checklist in hand to identify the key
environmental and socioeconomic resources of the area.

The study team made a number of field visits to the proposed sites and collected primary data
on environmental and social mponents using a variety of techniques. During the field
visits, the multidisciplinary ESIARP team members made professional observations
pertaining to their individual areas of expertise. Local knowledgeable persons and community
representatives were alfterviewed.

All qualitative and quantitative information have been gathered from different surveys and
secondary sources and used appropriately in preparing the environmental argtsocric
baseline of the project area.

Physical Environment

The pofessional observations of the mwdisciplinary team members backed by feedback
from the local people during field visits were the main tools for determining the physical
environmental of the area. The determination of the physical environmental cosaias
backed by secondary data, high resolution recent satellite images and field observation. In
general, the physical environmental data collection and survey has been carried out by a
composite method of investigation including remote sensing imadyseabservation, and

public consultation. Analysis has been carried out with world standardized tools and the
result presented with GIS interface.

The geological and seismic issues have been investigated using secondary information and
field observation. The general geological features and the seismicity of the project and its
surrounding areas have been collected from available secondary literature and the Geological
Survey of Bangladesh. The lithology of the project area has been collected frontitdmaNa
Water Resources Database (NWRD).

Power Grid Company of Bangladesh 1-8
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The meteorological data such as rainfall, evlapaspiration, temperature, sunshine hours,
humidity, and wind speed and wind direction have been collected from BMD stations at
Patenga and Ambagan, both of whichlasated near the proposed project sites.

Water Resources

Information on water resources have been collected from secondary sourcEsridgghuli

River and Sangu river systems have been selected for hydrological data collection for the
study area. Data on specific fields of interest on special hydrological events such as drainage
congestion, water logging, erosibrsedimentation etc. have beenleoled.

Water resources data under four broad headings namely river hydrology, groundwater
hydrology, ground and surface water quality and use have been collected from secondary
sources.

Land Resources

The baseline for land resources has been developerbitsidering the criteria of Agfro
Ecological Zone (AEZ), land type with net cultivable area (NCA), land use and soil texture.
The identification and development of baseline condition has been carried out through the
following process:

The AEZ of the propsed project area has been identified using information from secondary
sources (BARC, 2012). Information on land type, soil texture, and soil nutrient status has also
been collected from different publications of Soil Resource and Development Institute
(SRDI).

The secondary data on these parameters have been verified at field level through physical
observations as well as during consultation with the local people and officials of the
Department of Agriculture Extension (DAE) during field visits.

Field suneys have been conducted for grodnghing of remotesensing data on current
land use/ land cover, and soil texture. Finally, maps of the land use/land cover, and soil
texture have been produced through digital classification with the help of gnauindg.

Agricultural Resources

Data collected on agricultural resources include existing cropping patterns, crop variety, crop
calendar, crop yield, crop damage and agricultural input used. Agriculture data have been
collected from primary sources through engive field survey by developing questionnaires

and in consultation with local people and relevant agricultural officials. Data on agricultural
resources have also been collected from secondary sources (Upazila Agriculture Extension
office of the DAE).

Fishery Resources

Fisheries data have been collected for this study by considering the seasonal variance of dry
and wet seasons. Prior to data collection, a checklist/ questionnaire was developed. The
checklist included all kinds of information which shoddd looked into in the context of
existing and potential structures of the project. A combination of survey techniques was used
for data collection. The survey techniques included sampling site selection, data collection,
data analysis and reporting.

Ecological Resources

Ecological data have been collected from primary and secondary sources. The primary
sources were mainly Line Transect Walks (LTWSs) and Key Informant Interviews (KIIs); the
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secondary sources were from Forest Department, International UWmidDohservation of

Natur e (1 UCN) , Bangl adesh Asi atic Soci etyo
Bangladesh, Bangladesh National Herbarium (BNH) and other relevant sources through
literature review. In addition, the Bigcological Zone (BEZ) classificatmoof Bangladesh by
IUCN-Bangladesh (2002) has been used for theesb@ogical zoning of the study area.

Based on information from the project site map, a field survey has been conducted to list the
available flora and fauna as well as habitats in thdystwea. The surveys included LTWs
(50-meter distances from both sides of the RoW) within the study area covering all major
habitats. The status of the threatened species has been mentioned in this report in reference to

IUCN- Bangladesh Red List 2015.
Sodo Economic Resources

To establish a baseline for this ESRP study, data have been collected from different
sources which can be grouped into two categories:

Primary sources: Data have been collected from the project area and concern unions and
Municipalities of Chattogram districts through questionnaire survey, rapid rural appraisal
(RRA), consultation meetings, and informal interviews.

Secondary sources: To prepare the baseline situation of the study area, information on some
important socieeconomic prameters has been collected from the reports of the Bangladesh
Bureau of Statistics (BBS), 2011 and estimated for 2016.

Technique of data collection

Different techniques have been used to gather relevant information on the existing socio
economic condion of the study area. Quantitative and qualitative data have been collected
from secondary and primary sources. Quantitative data have been collected through literature
review, Survey, focus group discussions (FGDs) and key informant interviews (KIIs),
informal interviews and consultation meetingalgle 1.1).

Table 1.1: Variables and Associated Data Collection Techniques

Variables

Techniques

Demographic and household information

Literature review

Quality oflife

RRA, Survey

Safety net & poverty reduction measures

RRA, informal interview

Peopl ebs perception

Consultation meetings, RRA

The data collected from consultation meetings, RRAs and informal interviews have been
analyzed using appropriate statistical tools and instruments. The sum and percentage of total
values have been used to specify the percentage of households contaieregtdrblues on

different variables.
Prediction of Probable Impacts

The project implementing periods i.e. pre, during and post construction situations were
considered for the impact assessment. At this stage, professional assessment and opinion of
keyeperts in the study team were
views were also obtained duly considered. The potential impacts of the proposed
interventions on the key environmental and socioeconomic resources have been assessed
through several sets of activities. The status of the key environmental and socioeconomic

consider ed:;
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resources under baseline conditions has been determined followed by considering the
possible changes to these resources under pre, during and post construction situations.

The differences found between the two conditions have been considered as the impacts of the
proposed interventions on the environment and people. Changes expected to be brought about
due to the implementation of the project have been assessed usingipnafiegidgment of

the multidisciplinary study team members based on information collected during the field
investigation and feedback received through intensive stakeholder consultation to generate in
the future condition.

Assessment of Potential Impact

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

The potential impacts are qualitatively assessed based on the above dkacacter
determine whether it is potentially significant or not.

The significance of potential impacts was assessed using the risk assessment methodology
that considers impact magnitude and sensitivity of receptors, described below.

Impact Magnitude

The potential implications of the project have been categorized as major, moderate, minor or
nominal based on consideration of the parameters such as i) duration of the effect; ii) spatial
extent of the impact; iii) reversibility; iv) likelihood; and v) legahndards and established
professional criteria.

The magnitude of each potential impact of the Project has been identified according to the
categories outlined ifmable 1.2

Table 1.2: Parameters for Determining Magnitude

(within the project
life span)

Parameter Major Moderate Minor Minimal
Duration of Long term Medium Term Limited to Temporary with
potential (beyond the Lifespan of the construction | no detectable
impact project life) project period potential impact

Spatial extent

Widespread far

Beyond next project

Within

Specific location

of the potential | beyond project | components, site project within project
impact boundaries boundaries or local | boundary component or
area site boundaries
with no
detectable
potential impact
Reversibility of | Potential impact | Environmental or Baseline Baseline remaing
potential is effectively social parameter returns constant
impacts permanent, needs a year or so | naturally or
requiring with some response| with limited
considerable to come back to response
intervention to | baseline within a few
return to baseline months
Legal standards Breaches Complies with limits| Meets Not applicable
and established national given in national minimum
professional standards and o standards but national
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Parameter Major Moderate Minor Minimal
criteria international violates internationa| standard
guidelines/obliga| lender guidelines in| limits or
tions one or more international
parameters guidelines
Likelihood Occurs under Happens under Occurs under| Unlikely to
of potential typical operating| worst case (nhegativg abnormal, happen
impacts or construction | consequences) or | exceptional
occurring conditions best case (positive | or emergency
(Certain) impact) working conditions
conditions (Likely) | (occasional)

Sensitivity of Receptor

The sensitivity of a receptor has been determined based on a review of the population
(including proximity/numbers/vulnerability) and the presence of features on the site or the
surrounding area. For each potential impact of the project, sensitivity oélgted receptor

was determined using the criteria outlinedable 1.3,

Table 1.3: Criteria for Determining Sensitivity

Sensitivity Determination
Very Severe

Definition
Vulnerable receptor with little or no ability to absorb propo
changes or minimal opportunities for mitigation.

Severe Vulnerable receptor with little or no ability to absorb propo
changes or limited opportunities for mitigation.

Mild Vulnerable receptor with some ability to absorb propog
changes or moderate opportunities for mitigation

Low Vulnerable receptor with good ability to absorb propo

changes or/and excellent opportunities for mitigation

Assigning Significance

Following the asseasnent of impact magnitude and determining the quality and sensitivity of
the receiving environment or potential receptor, the significance of each potential impact was
established using the impact significance matrix showralie 1.4.

Table 1.4: Criteria for Determining Impact Significance

Sensitivity of Receptors
Mild

Magnitude of Impact

Low

Very Severe Severe

Major Critical High Medium
Moderate High High Medium
Minimal
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Identification of Mitigation and Enhancement Measures

Once the significance of potential impact has been characterized, the mitigations and
enhancement measures were suggested. For this purpose, mitigation strategies adopted
during earlier projects of similar nature were reviewed in addition to relyingepop er t s 0
judgment. Subsequently, residual impdcispacts that are likely to take place even after

the implementation of mitigation measureand their significance was assessed.

Environmental and Social Management Plan

The environmental and social negement plan (ESMP) was compiled once the impact
assessment was completed and mitigation measures were identified. During the ESMP
compilation, institutional arrangements for environmental and social management of the
project were recommended, mitigatiand monitoring plans were formulated, documentation
and reporting protocols were definehd trainingneeds were assessed, and cost of ESMP
implementation estimated.

Public Consultation

Public consultation is necessary for identifying the problem ardti across the
intervention by following participatory approach. This starts from environmental and social
baseline stage when data and information on baseline conditions is collected from the directly
and indirectly project impacted people. Their pptmss were considered in the selection of
important environmental and social components through the scoping process.

Some formal consultation was carried out during EBRAstudy and some consultation
meetings were conducted after completing detailedesufer project affected person. The
ESIA-RP team arranged a formal consultation meeting with project affected people at
Khulshi. Along with this, the study team also communicated with local government authority
to inform them and to pick their percepticggarding this project. A participatory approach
was followed during consultation meetings.

1.4.4 ESIA-RP Study Team
The present ESI/RP study was carried out by the following key professionals:
Mr. Mujibul Hug, Environmental Planner, ESIRP Study Team Leader
Mr. Jalal Ahmed Chaudhury, Electrical Engineer, Advisor, EBRATeam
Dr. Dilruba Ahmed, Sociologist
Mr. Md. Sarfaraz Wahed, Water Resource Expert
Mr. Md. Ebrahim Akanda, Agricultural expert
Mr. Subrata Kumar Mondal, SoeBconomist
Mr. Ashoke Kumar Das, Ecologist
Mr. Md. Firoj Alam, GIS Specialist
Mr. Abid Kamal, GIS Specialist
Mr. Md. Mobasher Bin Ansari, Anthropologist
Mr. Mohammad Kamruzzaman, Ecologist
Mr. Md. Shakil Ahmed, Civil Engineer
Mr. Md. Zahid Hossain Dhali, Soil andghicultural

> >y > D> > D>y >y D> D> D> D>y D> D
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A Ms. Suriya Nasrin, Fisheries Biologist

A group of field workers from different discipline helped the EIA team by collecting data and
gathering information from the field.

Mr. Md. Shakil Ahmed, Water Resource Engineer
Mr. Abdul Kadir, Water Resarce Engineer

Mr. Md. Nazmul Kabir, Water Resource Engineer
Ms. Engr. Bilkish Sultana, Electrical Engineer

Dr. Abdul Halim Farhad Sikder, Agronomist

Mr. Md. Ashraful Alom, Fisheries Biologist

Mr. Mohammad Kamruzzaman, Ecologist

> > > > > D> D> D>

Mr. Tanvir Ahmad Rifat, Soologist
1.4.5 Structure of ESIA -RP Report

Chapter 2 reviews the prevailing national and provincial regulatory requirements and AllB
policies and standards relevant to environmental and social asses€nepter 3 presents a
simplified description of the projecits various components and other salient information
relevant for environmental and social assessment. Analysis of alternatives considered during
project planning and design are explainedCimapter 4. Description of the environmental

and biological badine conditions is presented @hapter 5. Chapter 6 describes the
consultations that were carried out with the stakeholders during the E3$tudy. Potential
impacts of the project on environment and people as well as their appropriate mitigation
measwes have been discussed @mapter 7 and 8. Analysis of Associatedracilities is
covered in Chapter 9. Finally, Chapter 10 presents the environmental and social
management plan (ESMP).
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2. Review of Policy and Regulatory Frameworks

This Chapter provides an overview of the national legislation and regulations as well as the
related institutional frameworks relevant to environment and social assessment of the
proposed prect. Also discussed are the AIlIB environmental and social policies and
standards relevant to the proposed project.

2.1 National Legislative Framework

There are several environmental policies and legislations which have direct and indirect
relevance for the rpposed project, particularly, the Environment Conservation Act (ECA),
1995 (amended in 2010) and the Environment Conservation Rules (ECR), 1997 (amended in
December 2017). The Department of Environment (DoE), under the Ministry of Environment
and ForestGovernment of the People's Republic of Bangladesh, is responsible for ensuring
application of environmental laws and issuance of necessary clearances.

The ECR, 1997 (Amendment 2017) assigns activities of power network development projects
into the Orangd3 category (categories are discussed later in the Chapter). The Orange B
category projects require submission of an Initial Environmental Examination (IEE) report
along with an Environmental Management Plan (EMP) for site clearance certificate (SCC)
and enwonmental clearance certificate (ECC) from the DoE. However, when this project
was initiated, it fell under Red Category which required a full IEE and subsequently, an EIA
(Environmental Impact Assessment) for SCC and ECC.

2.1.1 Environment Conservation Act, 19 95 (Amendment 2010)

The main objectives of ECA, 1995 include conservation of the natural environment,
improvement of environmental standards, and control and mitigation of environmental
pollution. The main functions and strategies of the Act can be suredas:

A Declaration of ecologically critical areas, and restriction on the operation and process,
which can be carried out or cannot be initiated in the ecologically critical areas.

Regulation in respect of vehicles emitting smoke harmful foetivironment.
Environmental clearance.
Regulation of the industries and other development activitthscharge permit.

> > > >

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

A Promulgation of standatinit for discharging and emitting waste.
A Formulation and declaration of environmental guidelines.

Failure to comply with any part of the Environment Conservation Act 1995 may result in
punishment to a maximum of 5 years imprisonment or a maximum fifié&.af00,000, or
both.

2.1.2 Environment Conservation Rules, 1997 (Amendments in 2002,
2003, 2017)

A set of the relevant rules has been promulgated to implement the ECA. There have been
four amendments to the Rules until now in February and August 2002, Ap8l 200
December 2017. The Rules mainly consist of:
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A The national Environmental Quality Standards (EQS) for ambient air, surface water,
groundwater, drinking water, industrial effluents, emissions, noise and vehicular
exhaust;

A Categorization of industries, @ielopment projects and other activities on the basis of
pollution activities of the existing or proposed industries/development
projects/activities.

A Procedure for obtaining environmental clearance;

A Requirement for undertaking IEE and EIA as well as fortmdaEMP according to
categories of industries/development projects/activities; and

A Procedure for damagdaim by persons affected or likely to be affected due to
polluting activities or activities causing hindrance to normal civic life.

2.1.3 Categorization of  Projects or Industrial Units

The Rules incorporate Oinclusion |listsd of p
investigation. Projects are screened as Green, Ovan@rangeB and Red based on their

location, type and environmental burdenligk of industries is given in the Rules under each

of the category which aid the proponent on choosing the correct administrative procedures.
Brief description of each category is below:

Green projects are those with positive environmental impacts olgielgl negative impacts
such as plantation and nursery. Clearance for these is obtained on the basis of project
description, initial screening and No Objection Certificate (NOC) by the local authority.

Orange A projects are those with minor and mostly pemrary environmental impacts for

which there are standard mitigation measures, such as the installation -efeligyepond

sand filter, tank/ reservoir, sanitary l atr
clearance requires general information, asfeility report, a process flow diagram and
schematic diagrams of facilities, environmental screening form, NOC from local authority.

Orange B projects are those which may cause moderately significant environmental impacts
for which mitigation measurege easily identified, such as constructiorgomstruction of
earthen roads, culverts, community center, office building for general serviessawation

of canal, repairing embankment, school field etc. These require ECC from the DoE, for which
an IEEwith an EMP along with the information and papers specified for Orange A Category
projects are needed.

Red projects are those which may cause significant adverse environmental impacts such as
the construction of bridges, industrial factories, flood shgltembankments, water control
structures, power plants etc. Red categorized projects require an IEE report to obtain an SCC,
and subsequently a full EIA report for ECC, along with the information required for all other
categories.

Environmental Quality Standards in operation in Bangladesh are also promulgated under
the ECR, 1997. There are standards prescribed for varying water sources, ambient air, noise,
industrial effluents and discharges, vehicular emissions etc.

The Bangladesh standards intend to isgoestrictions on the volume and concentrations of
wastewater/ solid waste/ gaseous emissions discharged into the environment. In addition, a
number of surrogate pollution parameters like Biochemical Oxygen Demand (BOD), or
Chemical Oxygen Demand (CODYnd Total Suspended Solids (TSS) are specified in terms
of concentration and/or total allowable quality discharged in case of-waste/solid waste.
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Additionally, specific parameters depending on the manufacturing process are specified such
as phenol, cgnide, copper, zinc, chromium etc. Air emission quality standards refer mostly
to concentration of mass emission of various types of particulate, sulfur dioxide, and oxides
of nitrogen and in some cases volatile organic compounds and other substances.

TheBangladesh standards, in general, are less stringent compared to the developed countries.
This is in view to promote and encourage industrialization in the country. The Bangladesh
standards are not for any specific period of time. There is no provisipartwal compliance.

2.1.4 Environment Court Act, 2010

The Environment Court Act, 2010 is the mechanism for the establishment of environment
courts for matters incidental to environmental pollution and incidental matters. The
environment court enjoys the exchsi jurisdiction for trial of an offence or for
compensation falling under the ECA, 1995 (amended 2010). This Act allows government to
take necessary legal action against any parties who create environmental hazards or cause
damage to environmentally semngit areas as well as to human society.

According to this Act, government can take legal actions if any environmental problem
occurs due to this proposed power system improvement project interventions.

2.1.5 The Electricity Act, 2018

The Electricity Act, 2018 ggeals the previous laws relating to the supply and use of electrical
energy, which was first enacted in 1910. The Electricity Act, 2018 provides clear guidelines

for energy supply, electricity generation, transmission and distribution including protective
and safety <cl auses. Under this Act, any 0P,
energy and/ or lay down or place electric supply lines over or under land (SeciidRigt&

of Way) or by acquiring land (Section 14 Land Acquisition) for the corayance of

electrical energy. For such purposes, the Licensee shall give considerable amount of time and
written notification to owners along the RoW (Section 13) or acquire the land following land
acquisition laws (Section 14) from the land owners.

As perthe provision of this Act, the Licensee shall have the following responsibilities/
obligations:

A The Licensee shall obtain permission from appropriate personnel or authorities to
open and break up the soil and/ or pavement of any or part of road, siieety,ra
tramway, etc. to lay down any line on either side of, underneath or above the
aforementioned facilities; the same shall apply in case of laying of line on either side
of, submerged in, inside of or above canals, tunnels and/or waterways or do other
works following appropriate procedures as stated in Section 6 of this Act;

A The Licensee shal/l take prior OPermissior
works near other utility services (such as gas, water, sewerage, etc.) as well as
provi dbitice®N of commencement of wor k bar
Section 8 of this Act;

A The Licensee shall be responsible for any repaiks of road, street, pavement,
sewerage, etc., including refilling of excavated soil and disposal of generatedawas
a direct result of their interventions as stated in Section 9 of this Act;

A The Licensee wil!/| be responsible for pro
and /or Internet Service provider to commence any work related to electrical activities
that $rare their service space whether they are new works or repairing of existing
wor ks bar emergency situation. However ,
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completion of emergency work to the aforementioned service providers as stated in
Section 10 ofhis Act;

A The Licensee can construct Overhead (Aerial) Lines along or crossing the roads, rail
lines, canals or waterways with prior permission from the Government as stated in
Section 11 of this Act; and

A The Licensee shall make full compensation for amgmage, detriment or
inconvenience caused by them or by anyone employed by them as stated in Section 12
of this Act

2.1.6 Bangladesh Electric Rules 2020

Bangladesh Elcetricity Rules 2020 provides very clear guidelines on Covil works, Right of
Way and compensain for any types of damages. The key issues are:

Civil Works : If any licensee is permitted to lay power supply lines within the area of supply
or, subject to the terms of his license, beyond the area of supply, the licensee may open or
break the roadhighway, rail path, drainage in ground level or underground level for civil
works but before that the licensee has to provide notice to the concerned person or the local
authority. Before starting civil works the licensee has to advertise publicly.

Finalization of the Right of Way for the Transmission Line and Towers:Licensee must
take consent from all affected parties. However, if any power supply line or civil works
creates any obstacle to proper execution of legitimate authority of any persdicetisee
may shift the site for power supply line or civil works.

Damages:If any road, highway, dam is damaged in consequence of civil works, the part
excavated shall have to be repair under the supervision of the concern person or authority or
repairng organization.

Compensation: If any damage, harm or inconvenience is caused while doing civil works
under this Rule, the licensee shall pay compensation. If land is used for construction of tower,
then the Licensee has to pay compensation to the laner@srmper market value and the land
owner will be able to use the land without doing any harm to electricity towers or other
electric infrastructures. If crops, trees, or structure is affected then by the value suggested by
Department of Agriculture Exterm (DAE), Department of Forest and Public Works
Division.

2.1.7 Bangladesh Telegraph Act 1885

The Telegraph Act, 1885 does not have any provision for permanent land acquisition for
construction of transmission pillars and lines. The Act provides for the payofen
compensation for temporary impacts resulting from construction of lines and towers. The Act
allows for the removal of any trees that interrupt the transmission lines and would pay
compensation only if those trees existed prior to the installatioheofelegraph lines. The
Government shall not acquire any right other than that of user in the property under, over,
along, across, in or upon which the telegraph authority places any telegraph line or posts. Any
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damages caused to property during constugtioperation and maintenance will be
compensated in full to all persons interested in those properties. Practices followed to
establish right of way for electricity lines and payment of compensation for affected parties.

The decision of PGCB to construgttransmission line in a region is communicated in the
form of an application to the Deputy Commissioners (DC) of the respective districts where
the transmission lines will be constructed.

V Before acquiring the land, the Deputy Commissioner (DC) issuedblac Rotice on
behalf of the licensee organization (Sectiorl®0of the Bangladesh Telegraph Act of
1885) to inform the public about the (i) RoW to be established for the transmission
lines; (i) compensation entitlements for damages caused to crops, dteetures,
etc. (but excluding compensation for land), due to construction work of the
transmission lines at market rates as determined by the Agriculture Department; and
(iirequesting the assistance and cooperation of respective Upazilla Nirbader©ff
(UNO), Union Parishad Chairmen, and other officials of the area and the wards
members for the relevant officials and representatives of PGCB.

V If any landowner or land user is affected by the project, he/she can report the
grievance to DC Office/ PG&ELocal Office/ Project Office/ Contractor.

V The grievance or the complaint of the affected person is communicated to the Project
Director (PD) by the DC Office/ PGCB Local Office/ Project Office/ Contractor.

V. The PD in communi cat i odeavovsita reachtah emic&8@0 s
settlement with the complainant/aggrieved party. Assistance of the local authorities is
also obtained in the process of grievance resolution.

V Contractors pay cash compensation to the landowners or land users for the affected
trees, structures and crops for which a signed receipt is obtained from the receiving

party. The receipt signed by the recei

O

Vv

aut horization and 6No Objectiondé for the

V The civil construction work commences only after the permission of the landowner is
obtained.

2.1.8 Acquisition and Requisition of Immovable Property Act, 2017

Land acquisition in Bangladesh is governed by a) the Acquisition and Requisition of
Immovable Property Act, 201thenceforth, the 2017 Act) which repealed the Acquisition
and Requisition of Immovable Property Ordinance 1982 (with subsequent amendments of the
latter up to 1994; henceforth 1982 Ordinance) and b) the East Bengal State Acquisition and
Tenancy Act (1950Yyevised in 1994. The 2017 Act provides certain safeguards for the
owners and has provision for payment of nf
also gives the right to the land owner to appeal against land acquisition within 15 (fifteen)
days of notice (Section 5 of the 2017 Act). The appropriate procedure for such appeals is in
place. The 2017 Act, however, does not cover project affected persons (PAP) without titles or
ownership record, such as informal settler/ squatters, occupierspfanchal tenants and
leaseholders (without document) and does not ensure replacement value of the property
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acquired. The Act has no provision of resettlement assistance and transitional allowances for
restoration of livelihoods of the nditled affected prsons.

The 2017 Act requires that compensation be paid for the followings: (a) land and assets
permanently acquired including house, (b) loss of standing crops and trees; (c) loss of
property value due to partial acquisition; (d) loss of other immovabl®ovable assets or

source of income; and (e) relocation of living place or business and the cost incurred for such.

The Deputy Commi ssioner (DC) in all ~cases, ¢
the date of notice of acquisition (notice und&ection 9 of the 2017 Ordinance). The
assessment of this market value is done considering the average price of immovable
properties of the same <c¢l ass, with similar
permanently acquired land and assets. Th& then adds 20Percentand 30Qpercent
premium of the assessed value for cash compensation under law (CCL) of the land and assets
including house for government and agovernmental acquisitions respectively. For any

other losses as specified above, i.e. from (b) to (e), the DC adgsedd@® premium of the
assessed value to pay as compensation. The CCL paid for land is generally less than the
Amar ket valueodO as owners customarily report
fewer taxes. If land acquired has standing crops cultivate tenant (bargadaryinder a

legally constituted written agreement, the law requires that part of the compensation money
be paid in cash to the tenants as per the agreement. If there is a dispute regarding the amount
of compensation, there is an optitor arbitration and the procedures for such is in place.
Places of worship, graveyard and cremation grounds are not to be acquired for any purpose,
unless the acquisition of these places is deemed unavoidable for the best of interest of the
people. The pmoonent will be allowed to acquire such areas given that it funds the
replacement and rebuilding of such places. The law requires that the salvaged materials upon
payment of compensation will be auctioned out by the Government.

The DC processes land acqtimi under the 2017 Act and pays compensation to the legal
owners of the acquired land. The Ministry of Lands (MolL) is authorized to deal with land
acquisition through the DC&has®lands should be acquired first when a project acquires

both khas and private land. If a project acquires only khas, the land will be transferred
through an inteministerial meeting following the preparation of acquisition proposal

submitted to DC/ MoL.

2.1.9 Bangladesh Water Act, 2013

The Water Act 2013 is based on the National W#&elicy, and designed for integrated
development, management, extraction, distribution, usage, protection and conservation of
water resources in Bangladesh.

As per this Act, all forms of water (e.g. surface water, ground water, sea water, rain water and
atmospheric water) within the territory of Bangladesh belong to the government on behalf of
the people. The private landowners will be able to use the surface water inside their property
for all purposes in accordance with the Act. A worthwhile initiaivéhe requirement for
permits/licenses for large scale water withdrawal by individuals and organizations beyond
domestic use. Without prior permission issued by the Executive Committee, no individuals or
organizations will be allowed to extract, distributise, develop, protect, and conserve water

Bargadar is a person whander the system generally known as adhi, barga, or bhag, cultivates the land of
another person on condition of delivering a share of produce of such land to that person.

Khas land means government owned fallow land, where nobody has property rightsldhd which is
deemed to be owned by the government and available for allocation according to government priorities.

10
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resources, nor they will be allowed to build any structure that impede the natural flow of
rivers and creeks.

Construction of the substation and transmission lines may deteriorate the water quality.
However, itshould be ensured that water usage for other purposes in surrounding areas are
not hampered by taking mitigation measures.

2.1.10 Wildlife (Conservation and Security) Act, 2012

The Bangladesh Wildlife (Conservation and Security) Act, 2012 provides the cormervat
and safety of biodiversity, forest and wildlife of the country by repealing the previous laws
i.e. Wildlife (Preservation) Act of 1973. The Department of Forest (DoF) has the primary
responsibility for implementing this Act. The key features of thisake:

A Prohibition made in relation to wild animals and plants that no person can hunt any
wild animal without a license avillfully pick, uproot, destroy or collect any plant;

A Determination of vulnerable, endangered and critically endangered specielsl of w
animals and plants;

A Declaration of sanctuary for the conservation of forest and habitat of wildlife and
prohibitions made on such sanctuary;

A Requirement of license to cultivate, extract, manufacture, rear, export or import any
wild animal or part of & body, meat, trophy, uncured trophy or any plant; and

A Restriction on import, export and-export of wild animals and plants.

This Act is applicable for this project beca
species diversity of all species subspecies of flora and fauna living in aquatic, terrestrial

and marine ecosystems or diversity of their ecosystems. Wildlife species and their habitats
would be damaged or disturbed due to the proposed activities for which mitigation measures
need tabe implemented.

2.1.11 The Protection and Conservation of Fish Act, 1950 and Rules,
1985

This Act and Rule cover all types of aquatic species including fish, prawn, shrimp,
amphibians, tortoises, turtles, crustaceans, mollusks, echinoderms and frogs at salinstage

their lifecycle and all types of water bodies. The Act specifies a number of useful fisheries
management rules for sustainable fish culture and conservation in the country. These include
use of appropriate fishing gear (net, cage, trap, explosiveshatding water management
structures (dams, weirs, bunds and embankments). It also specifies the fishing and non
fishing seasons and the size of fish below which any prohibited species cannot be killed or
sold. This Act is revised and included the bagnino f ®j at khi | sa and use

A

mesh (locally k%ip20hl. as 6current jalé

1 Any young fish returning to the sea are known as Jatka in Bangladesh. Jatka of hilsa refers to any hilsa
smaller than or equal to rérinches in length;

W Current Jal o means fishing net made of monofil ament

Power Grid Company of Bangladesh 2-7



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

2.1.12 Noise Pollution (Control) Rules, 2006

According to the Environment Protection Act, 1995, the government formulated the noise
pollution Rules in 2006. The Rules hasen improved through ECR 1997 (Amendment
2017). The ECR, 1997 (Amendment 2017) addresses the sound levels to be no more than
45dB in quiet areadat daytime (6 am to 9 pm) and 35 dB at nitjiite (9 pm to 6 am). In
residential areas these levels are 50ai8 40 dB, immixed aré460 dB and 50 dB, in
commercial areas 70 dB and 60 dB and in industrial areas 75 dB and 70 dB for daytime and
nighttime, respectively.

2.1.13 Disaster Management Act, 2012

The Disaster Management Act, 2012 aims to make the activited disaster management
coordinated, object oriented and strengthened and to formulate rules to build up infrastructure
of effective disaster management to fight all types of disaster. Disaster means any such
incidents created by nature or human.

Disaster(to certain degree) may occur in present project if any harmful situation occurs
during the normal work or construction activity. Therefore, appropriate management plan
should have to be taken by the project proponent to prevent any unwanted disaser in th
plant.

This Act is particularly relevant to avoid accidental hazard both in construction and operation
and maintenance phase. The relevance of this act for this proposed project arises as
following:

A To make a disaster management plan for rehabilitatonbring back any
infrastructure, life, livelihood and working environment damaged by disaster to
previous condition or better condition.

A To create effective disaster management infrastructure to fight disaster and to make
the public concerned and streimgied to face the disasters.

A To ensure no obstacle is created in playing fire brigade and rescue vehicles during a
fire broke out, earthquake, building slide or other disaster.

2.1.14 Bangladesh Labor Act, 2006 and Rules, 2015

Bangladesh Labor Act was promulgdtin 2006. The legislation pertains to the occupational

rights and safety of factory workers and the provision of a comfortable work environment and
reasonable working conditions. The amendment in 2013 has introduced a good number of
important items likevor ker s wel f ar e, rights and safety
of the industry are particularly relevant for this proposed study.

This Act applies to the proposed project as it is under the industry which is responsible for
transformation, generation, conversion, transmission, or distribution of electrical energy. The
occupational health and safety of the workers is covered undeAchi It is mandatory for

every factory to keep its workers abreast of work risk(s) through providing all personal
protection equipment (PPE). Factory owners have to ensure secured power system and ensure

13 The area within 100 meters from hospital, academic institutions or places identified/identifiable by the

government;

14 An areawhich is primarily a residential area with either or both commercial and industrial parts in it
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that the exit paths are unlocked and the staispa#hs in the factories are kept open during
the working hours to meet any emergency.

In 2015, Bangladesh government has introdubedBangladesh Labor Rules. Some of the
relevant points of this Rules are health and fire safety, prescribe form fuog tilise in Labor
Court, and approval of factory plan and any extension among others.

The Bangladesh Labor Act, 2006 consolidated and repealed 25 previous labor related laws
including the Dock laborers Act, 1934, the Factories Act, 1965 among others.

2.2 Relevant National Policies and Plans

2.2.1 Environmental Policy, 2018

The national environmental policy has been updated in 2018. The environmental policy is a
comprehensive framework environmental action, together with a set of broad sectoral action
guidelines. Th®bjectives of the updated environmental policy as follows:

V Natural equilibrium provision and overall development of the country through
environmental protection and sustainable management

V The spread of adaptation programs to reduce the adverse effelatsadé change in
the country

V Encourage collection and promotion of low carbon emission technology in the
country

V ldentifying and controlling all types of environmental pollution and degradation
activities

V Ensure environmental development in all fields

V Enaire sustainable, long term and environmental friendly use of all natural resources

V Exploring and expanding the areas of mutual cooperation in regional and international
arenas for the development of global environment

V Built up the environment educatiorgpacity building, public awareness and public
opinion to protect the environment

V To take public private partnership for the development of the environment

V Maintain and streamline the environmental policies and strategies among other policy
strategies infte interest of sustainable development

V Creating a population capable of dealing with all kinds of environmental and
environmental issues, including climate change

V Ensure the Environmental Impact Assessment and Strategic Environmental
Assessment in all nesgary sectors

V To discourage the introduce of foreign and invasive species of animals and plants, if
necessary make decisions through adequate research

V Actively involved as possible with all international environmental initiatives and to
take necessary agohs at local and national levels

V Take action to reduce poverty through environmental protection

V Strengthen observations on proper compliance with environmental laws and
regulations
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2.2.2 National Environmental Management Action Plan 1995

National EnvironmentaManagement Action Plan (NEMAP), 1995 is a widaging and
multi-faceted plan, which builds on and extends the statements set out in the National
Environmental Policy. NEMAP was developed to address issues and management
requirements during the period 19852005 and sets out the framework within which the
recommendations of the National Conservation Strategy are to be implemented.

NEMAP has the following broad objectives:

\%
\%

\%
\%
Vv

Vv

Identification of key environmental issues affecting Bangladesh;

Identification of &tions necessary to halt or reduce the rate of environmental
degradation;

Improvement of the nature and building environment infrastructures;
Conservation of habitats and biodiversity;

Promotion of sustainable development; and

Improvement in the quality dife of the people.

One of the key elements of NEMAP is that sectoral environmental concerns are identified. In
outline, the environmental issues of the industrial sector include the following:

Vv

Pollution arising from various industrial processes and pldmwbughout the country
causing varying degrees of degradation of the receiving environment (Air, Water, and
Land);

There is a general absence of pollution abatement in terms of waste minimization and
treatment;

Low level of environmental awareness amdngdustrialists and entrepreneurs;

Lack of technology, appropriate to efficient use of resources and waste minimization
leading to unnecessary pollution loading in the environment;

Economic constraints on pollution abatement and waste minimization sthuh @sst
of new technology, the competitiveness of labor, and intensive production methods as
compared to more modern methods;

Concentration of industry and hence pollution in specific areas which exacerbate
localized environmental degradation and exdéedcarrying capacity of the receiving
bodies;

Unplanned industrial development has resulted in several industries located within or
close to residential areas, which adversely affects human health and quality of human
environment;

Establishment of indusés at the cost of good agricultural lands and in the residential
areas;

Lack of incentives to industrialists to incorporate emission/discharge treatment plant
in their industries.
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2.2.3 National Energy Policy, 2005

The National Energy Policy (NEP), 2005 of Bgadesh was first formulated in 1996 by the
Ministry of Power, Energy and Mineral Resources to ensure proper exploration, production,
distribution and rational use of energy resources to meet the growing energy demands of
different zones, consuming sect@rsd consumers groups on a sustainable basis. With rapid
change of global as well as domestic situation, the policy was updated in 2005.

The objectives of the updated National Energy Policy (NEP) are outlined as follows:

V To provide energy for sustainableconomic growth so that the economic
development activities of different sectors are not constrained due to shortage of
energy;

V To ensure optimum development of all the indigenous energy sources;

V To meet the energy needs of different zones of the cowamtdy socieeconomic
groups;

V To ensure sustainable operation of the energy utilities;

<

To ensure rational use of total energy sources;

<

To ensure environmentally sound sustainable energy development programs, with due
importance to renewable energy, causingimum damage to environment;

<

To encourage public and private sector participation in the development and
management of the energy sector;

To integrate energy with rural development to boost rural economy;
To bring entire country under electrification by thear 2020;

To ensure reliable supply of energy to the people at reasonable and affordable price;

< < < <

To develop a regional energy market for rational exchange of commercial energy to
ensure energy security.

2.2.4 Power System Master Plan 2016

The power system mster plan (PSMP) 2016, aims to assist Bangladesh in formulating am
extensive energy and power development plan up to the tear of 2041. The plan has set five
viewpoints of PSMP. One of the major viewpoints of PSMP is the efficient development and
utilization of domestic natural resources (gas and coal). Another important viewpoint is
maximization of green energy and promotion of its introduction, construction of a robust and
high-quality power network. The PSMP will help to achieve sustainable Developmalts Go

PSMP has suggested developing LNG import infrastructure including an LNG importand re
gasification terminal and connecting pipeline to the existing transmission and distribution
infrastructure needs to be constricted urgently to fill the supplydantand gap. PSMP has
also highlighted about the economics of a land LNG terminal requirement which requires
large upfront investment for land acquisition and infrastructure construction; however, gas
handling capacity can be increased with the increasgeimand with minimum cost and
schedule.
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2.2.5 Summary of Legislation/Policies and their Applicability for

Proposed Project

Applicability of various laws and policies discussed above is summariZeabie 2.1

Table 2.1: Applicability of Laws and Policies on Proposed Project

National Legislation/Policies

Applicability/ Requirements for proposed
project

Environment Conservation Act, 19¢

(amendment 2010)

Implementation of this project willhave
interaction with the environment. Thus, this |
is applicable for this project.

Environment Conservation Rules, 19
(amendments in 2002, 2003, 2017)

ECR dictates the standard of environment tc
maintained as per ECA. Thus, it is applicable

Environment Court Act, 2010

This act will be applicable if the projel
activities hamper the environment thou
pollution irreversibly.

The Electricity Act, 2018 and Th

Electricity Rules 2020

This act is applicable for any infrastructy
development adotities for electricity in
Bangladesh. As the scope of the proj
involves activities related to electrici
infrastructure development in Bangladesh, f{
act is applicable. The rule 2020 provig
guideline for RoW selection , impa]
identification andcompensation for the affecte
assets including the land required
construction of towers.

Acquisition  and Requisition 0
Immovable Property Act, 2017

Tower footings of the transmission line w
require acquisition of land, therefore this aci
applicable for this project.

Bangladesh Water Act, 2013

This act protects and conserves water resot
in Bangladesh. Any project that will hay
interaction with the water resources will have
abide by the act. As overhead transmission |i
will over passKarnaphuli River, a pond an
khals under this act, the project must estab|
that the water resources will not be affect
Thus, this is applicable.

Wildlife (Conservation and Security) Ac
2012

Chattogram area is renowned for wild i
habitats dueto geographical locations. An
project in Chattogram area must show tha
woul dnoét i mpact to
Thus, this is applicable.

The Protection and Conservation of F|
Act, 1950 and Rules, 1985

As the Overhead transmission line witoss
Karnaphuli River, partial portion of a pond a
khals, this act will ensure any sort of fi
resources will not be hampered due to f
project. Thus, it is applicable.

Noise Pollution (Control) Rules, 2006

The proposed construction activities w
generate noise. Thus, this Act is applicable
the project.
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Applicability/ Requirements for proposed

National Legislation/Policies )
project

Disaster Management Act, 2012 Any construction project, irrespective
magnitude and location should have pro
disaster management plan as to how
common disaster would be managed. & hhis

is applicable.
Bangladesh Labor Act, 2006 and Ruf T hi s act ensures | &
2015 working condition. This construction proje

will engage labor force. Thus, it is applicat
for this project.

Environmental Policy, 2018 This plicy provides an overall environment
guideline on how environmental issues will
addressed for any development project. Tk
this is applicable for this project.

National Environmental Manageme| This is an extension of Environmental polig
Action Plan 1995 1992. Thus, it is applicable.

National Energy Policy, 2005 As this project is supposed to contribute to
national grid of Bangladesh, therefore tl
policy advocates bringing entire country ung
electrification by the year 2020. Thus, it
applicable.

2.3 Administrative Procedures for Obtaining
Location/Environmental Clearance

The legislative bases for environmental assessment for the proposed power system network
development project intervention are theA Q@995 (with subsequent amendments) and the
ECR, 1997 (with subsequent amendments). According to the ECA, 1995, the proponent must
obtain an ECC from the DoE in the manner prescribed by the Rules.

Environmental clearance has to be obtained in two stéstly, a site clearance and
thereafter, an environmental clearance. An ECC is issued to all existing and proposed
industrial units and projects falling under the Green category as identified in the ECR,
1997.For all other categories and SCC is required {0 obtaining the ECC.

Like all other projectsthe proposegroject also needs to meet the requirement of the DoE.

An environmental assessment study needs to be undertaken for obtaining the environmental
clearance. The procedure to obtain an Environmental Clearance Certifictite fooposed
Project whichfalls un d e r Ot h a g @éategBr§ require submission of the following
documents along with the application for clearance certificates:

V feasibility studyreport

Initial Environmental Examination;
Environmental Management Plan (EMP);

no objection certificatérom the local authority;

< < < <

emergency plan relatinp adverse environmental impact and plan for mitigation of
the effect of pollution;
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V outline of the relocation, rehabilitation plan (where applicable);
V anyother necessary information (where applicable).

The steps followed to obtain the ECC for this Project from the DoE are outlined in
Figure 2.1

Public participation or consultation is not a condition in the ECR 1997 and/or EIA
Guidelines; however, DoE prefers the proponent to conduct public consultatiog the
assessment and puts condition for it while providing site clearance or during the approval of
the EI A6s Terms of Reference (ToOoR).

Process of obtaining EIA
certificate for RED Category

project
1 annliratinn

. — ]
The application should enclose:

A Feasibility Study Report for the proposed industry/ project;

An Initial Environmental Examination (IEE) for the proposed indust
project Or an Environmental Impact Assessment (EIA) OR Both on
basis of the Terms of Reference (ToR);

An Environmental Management RIZEMP) Report for existing industry
project;

A No Obijection Certificate (NOC);

A Pollution Plan;

An outline for Relocation Plan (if required);

Within 60 days  of

v
o ) Apply for Environmental

Obtaining Site =y Clearance following DoE
Cl ideli

earance Guidelines

Such clearancis Obtaining
subject to yearly Environmental

renewal following DoE | Clearance

guidelines for renewal

Renewal to be filed at leas

30 days prior to expiry

Figure 2.1: Steps Involved in Environmental Clearance following the DoE Guidelines
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Organization Related to Enforcement of Environmental Standards

The Department of Environment (DoE), the technical arm of the Ministry of Environment
ard Forest (MoEF), is the regulatory body and the enforcement agency of all environmental
related activities. It is the responsible body for reviewing and approving the reports required
for obtaining SCC and ECC in Bangladesh.

The DoE is headed by a Direct@eneral (DG). The DG has complete control over the DoE.
The power of the DG, as given in the Act, may be outlined as follow:

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

The DG has the power to declare an area affected by pollution as an ecologically critical area.
The DoE governs the tgpof work or process, which can take place in such an area.

Before undertaking any new development project, the project proponent must obtain an SCC
and an ECC from the DoE when required (based on the category the project falls under). The
procedures to k& such clearance are in place.

Failure to comply with any part of ECA 1995 (amendment 2010) may result in punishment
by a maximum of 10 years imprisonment or a maximum fine of BDT 1,000,000
(approximately US12,22)" or both.

2.4 Comparison with WBG EHSS tandards and Justifications of

their Requirements

Air, water and noise have been identified as the environmental components that will be
impacted due to the Project interventiongite and the surrounding areas of the Project. As
such, the existing natiahregulations andivorld BankGroup (WBG) Environmentaklealth

and Safety (EHS) Guidelinesfor these components have been compared in this section.
Subsequently, justifications have been provided as to why these standards would need to be
followed for eab of the respective components.

2.4.1 Air Quality

The air quality is usually measured based on the average concentration in micrograms (ug)
per cubic meter (M within a specified timeframe of the following five components in the

air: Nitrogen dioxide (N@), Sulphur dioxide (S@), particulate matters less than 10 micron in
diameter (PMy), particulate matters less than 2.5 micron in diameter gP&hd Ozone (§).

Table 2.2 presents the comparison of national &8BG EHS Guidelinesor air quality.

Table 2.2: Air Quality Standard Comparison

Component Standard Yearly 24 hours 8 hours 1 hour
(ug/m’) (ug/m?®) (ng/m’) (ng/m’)
National 100 - - -
NO,
WBG 40 - - 200
151 United States Dolta= 81.8217 BDT (Bangladesh Taka) on March 5, 2018.
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Component Standard Yearly 24 hours 8 hours 1 hour
(ug/m?) (ug/m?) (ug/m?) (ug/m?)
National 80 365 - -
SG;
WBG - 125 (IT-1)
National 50 - - -
PMio
WBG 50 (IT-2) 150 (IT-1) - -
National 15
PM, 5
WBG 25 (IT-2) 75 (IT-1) - -
National 157 235
O3
WBG - - 160 -

Sources: National Standard: ECR, 1997 (Amendment 2017)\W&B@G: Environmental, Health, and Safety
Guidelines- General EHS Guidelines: Environmental: 1.1 Air Emissions and Ambient Air Quality (2007) which
is based on WHO/SDE/PHE/OEH/06.02; IT=Interim Target (See guideline for IT details.)

Table 2.2above clearly identifies th&/BGStandards for concentrations oONand SQ are

more stringent than the national requirements. On the other hand, concentrationg,of PM
PM;sandQare more stringent in the national ru
concentrations of lead (Pb), Carbon monoxide (CO) and suspended particulate matter (SPM)

in the air in addition which makes it more broadly applicable as a tool for air quality
guideline.

This Project will involve construction works which will significantly increase the
concentration of PMy, PM; s levels in the air unless they are mitigated or minimized through
appropriate measures; thus, the national rules for air qualityp&vithore appropriate for this
Project.

2.4.2 Water Quality

The ECR, 1997 (Amendment 2017) has more detailed water quality guideline in comparison
to theWBG EHS GuidelinesThe ECR, 1997 (Amendment 2017) clearly specifies the water
guality based on usage, suchdagking purpose, entertainment purpose, cooling purpose,
fish culturing purpose, and irrigation purpose. It also clearly identifies significant number of
components compared to tiBG Guidelines The ECR, 1997 (Amendment 2017) covers a
wide range of conponentsfrom the concentration of dissolved oxygen to the level of
poisonous and radioactive materials. As a more detailed quality measurement guide, ECR
1997 (amendment 2017) is given priority by the DoE.

The comparison of the national standards \ARIGGuidelinesis presented iffables2.3and
2.4

Table 2.3: Comparison of Water Quality Standards

Pollutants Units National Values (ECR 1997, WBGGuideline
Amendment 2017) Value
pH pH - 6-9
Bio-chemical Oxyger mg/I 40 30
Demand (BOD)
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Pollutants Units National Values (ECR 1997, WBGGuideline

Amendment 2017) Value
Chemical Oxyger mg/l - 125
Demand (COD)
Total Nitrogen mg/| - 10
Nitrate mg/l 250 -
Total Phosphorus mg/l - 2
Phosphate mg/l 35 -
Oil and Grease mg/l - 10
Total Suspended Solic mg/l 100 50
(TSS)
Total Coliform Bacteria) Most Probable 1000 400
(TCB) Number

(MPB)/ 100ml

Table 2.4: Water Quality Standards

Water Quality Parameters Unit Bsa'lgglc?:rzssh ial Guildgegige eIz,
1. Arsenic mg/| 0.05 0.01
2. BOD at 20°C ppm 0.2 eééééé
3. Chloride mg/| 150-600* 250
4. Free Chlorine mg/| nil 0.61.0
5. Electric ConductivityEC) | 4 Scml 500 500
6. Turbidity NTU 5.0 5.0
7. Dissolved oxygeriDO) ppm 6.0
8. Hardness (as CaGpD mg/| 200500 eéééé.
9. lIron mg/| 0.31.0 0.3
10. Nitrate mg/| 40-50 50
11. Nitrite mg/I| <1 0.25
12. Odor mg/I| Odorless Odorless
13. PH - 6.58.5 6.58.5
14. Total dissolved solids mg/| 1000 500

(TDS)

15. Temperature "C 20-30 20-30
16. Coliform (faecal) CFU/100ml Nil Nil
17. Coliform (total) CFU/100ml Nil Nil
18. E. coli absent absent
19. Vibrio Cholerae absent absent
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Water Quality Parameters Unit Bse,:gglc?;rzzh a (S Guildges;i:;\e Ve,
20. Salmonellaspp. absent absent
21. Shigella spp. absent absent
22. Total Viable Count CFU/ml 100000/ml 100000/mi

Source: Ahmed and Rahman, 2003.

2.4.3 Noise Quality

The noise levels are more stringent in the national rules, i.e. in the ECR, 1997 (Amendment
2017), in comparison to th&/BG EHS Guidelines The DoE uses the ECR, 1997
(Amendment 2017) as a basis to identify noise pollution due to the project intervention.
Table 2.5 below will allow to have a quick glimpse on the noise levels of ECR 1997, ECR
1997 (Amendment 2017) and ttBG Guidelines

Table 2.5: Noise Quality Standard Comparison

Component Time Period | ECR, 1997 | ECR 1997 (Amended 2017)] WBG2007
_ Daytime 50 dBA 45 dBA -
Quiet Area (QA)— .
Night-time 40 dBA 35 dBA -
(RA) Night-time 45 dBA 40 dBA 45 dBA
Daytime 60 dBA 60 dBA -
Mix Area (MA) : :
Night-time 50 dBA 50dBA -
Area (CA) Night-time 60 dBA 60 dBA 70 dBA
Industrial Area | Daytime 75 dBA 75 dBA 70 dBA
(IA) Night-time 70 dBA 70 dBA 70 dBA

Sources: National Standard OLD: ECR, 1997 National Standard NEW (ECR Amendment 2017) and
WBGStandard: Environmental, Health, and Safety GuidelineSeneral EHS Guidelines: Environmental:
1.7Noise Management (2007); MA: Primarily an RA combined with CAarid.

Notes: Area up to a radius of 100 meters around hospitals or educational institutions or special institutions/
establishments identified/to be identified by the Government is designated as Silent Zones where use of horns of
vehicles or other audisignals, and loudspeakers are prohibited.

Daytime is defined between 600 and 2100 hrs. in national rules; For IFC, this is between 700 ainis2200
Nighttime is defined between 2100 and 600 hrs. in national rules; For IFC, this is between 2200 &nsl 700

This Project was initiated before the amendment of ECR, 1997 in December 2017; thus, the
EIA used the ECR 1997 noise levels to obtain clearance certificates from the DoE.

Any construction activity will generate noise. Thus, noise quality will bepcomised due to
this Project intervention. As the national standards for noise quality is better defined and
more stringent, these standards have been used for this Project.
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2.5 AlIB Environmental and Social Framework

The proposed project is being financedAlyB and therefore it€Environmental andocial
Framework will be applicable to the project.

251 Objectives of Al 1 Bds Environmental and

The objectives of the Al | Bo(ESFrmvi ronment al
V Reflect institutional aims todalress environmental and social risks and impacts in

Projects.

V Provide a robust structure for managing operational and reputational risks of the Bank
and i ts sharehol der s i n relation to Pr
impacts.

V Ensure the enronmental and social soundness and sustainability of Projects.

V Support integration of environmental and social aspects of Projects into the decision
making process by all parties.

V Provide a mechanism for addressing environmental and social risks and impacts in
Project identification, preparation and implementation.

V Enable Clients to identify and manage environmental and social risks and impacts of
Projects, including those of clinreachange.

V Provide a framework for public consultation and disclosure of environmental and
social information in relation to Projects.

V Improve development effectiveness and impact to increase results on the ground, both
short and longterm.

V Support Clents, through Bank financing of Projects, to implement their obligations
under national environmental and social legislation (including under international
agreements adopted by the member) governing these Projects.

V Facilitate cooperation on environmenraald social matters with development partners.

2.5.2 Key Elements of Environmental and Social Framework

Overarching Policy. The objective of this overarching policy is to facilitate achievement of
these development outcomes, through a system that integrated savironmental and
social management into Projects. The overarching policy compEsggsonmental and
Social Policy (ESP), and Environmental and Social Standa®SqE

Environmental and Social Policy

The ESP sets oumandatory requirements for the B& and its Clients relating to
identification assessmernd managemerdf environmental and social risks and impacts
associated with Projects supported by the Bank.

Environmental and Social Standards

The environmental and social standards (ESSs) set nowmte detailed mandatory
environmental and social requiremerats described below.

Environmental and Social Standard 1 (ESS 1) The ESS1 aims to ensure the
environmental and social soundness and sustainability of Projects and to support the
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integration of environmental and social considerations into the Project deeisading

process and implementatioBSS 1 is applicable if the Project is likely to have adverse
environmental risks and impacts or social risks and impacts (or both). The scope of the
envronmental and social assessment and management measures are proportional to the risks
and impacts of the Project. ESS 1 provides for both quality environmental and social
assessment and management of risks and impacts through effective mitigation and
monitoring measures during the course of Project implementation. The ESS 1 defines the
detailed requirements of the environmental and social assessment to be carried out for any
project to be financed by the Bank.

Environmental and Social Standard 2 (ESS2)The ESS 2 is applicabl
screening process reveals that the Project would involve Involuntary Resettlement (including
Involuntary Resettlement of the recent past or foreseeable future that is directly linked to the
Project). Involuntary Redtlement covers physical displacement (relocation, loss of
residential land or loss of shelter) and economic displacement (loss of land or access to land
and natural resources; loss of assets or access to assets, income sources or means of
livelihood) asa result of: (a) involuntary acquisition of land; or (b) involuntary restrictions on

land use or on access to legally designated parks and protected areas. It covers such
displacement whether such losses and involuntary restrictions are full or parti@npat or
temporary. The ESS 2lefineddetailed requirements of resettlement planning of the projects
involving involuntary reséfement.

Environmental and Social Standard 3 (ESS 3) The ESS 3 is applicable if Indigenous
Peoples are present in, or haveollective attachment to, the proposed area of the Project,
and are likely to be affected by the Project. The term Indigenous Peoples is used in a generic
sense to refer to a distinct, vulnerable, social and cultural group possessing the following
charateristics in varying degrees: (a) sa&lentification as members of a distinct indigenous
cultural group and recognition of this identity by others; (b) collective attachment to
geographically distinct habitats or ancestral territories in the Projectaateto the natural
resources in these habitats and territories; (c) customary cultural, economic, social or political
institutions that are separate from those of the dominant society and culture; and (d) a distinct
language, often different from the offit language of the country or region. In considering
these characteristics, national legislation, customary law and any international conventions to
which the country is a party may be taken into account. A group that has lost collective
attachment to gegaphically distinct habitats or ancestral territories in the Project area
because of forced severance remains eligible for coverage, as an Indigenous People, under
ESS 3. The ESS 3 defines thaetailedrequirements of People planning, in case such groups
are present in the project area and are likely to be affected by the project.

2.5.3 Applicability of ESF for Proposed Project
The applicability of ESP and ESSs for the proposed project is preseftadla?.6.
Table 2.6: Environmental and Social Standards (ESS) for AlIB

Environmental and Social

Standards Applicability Triggering Status

ESS 1 | Environmental anq ESS 1 is applicable if th| Yes since the proposed project
Social Assessmer| Project is likely to havq likely to have negative environment
and Management | adverseenvironmental risky and social impacts. The present ES
and impacts or social ris RP has been conducted in response
and impacts (or both) the ESS 1.
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Envwongtzrr]]?;%r;d S Applicability Triggering Status
ESS 2 | Involuntary ESS 2 is applicable if th| Yes The project involves disruption
Resettlement project is likely to caus{ economic activities during th
involuntary resettlemer] construction phase in the undergrol
impacts section of the transmission line whi
are tenporary and reversible in natur
Some impacts on structures are &
envisaged in the overhead section
the transmission line. Given su
impacts, though low intensity in natul
ESS 2 is triggered.

ESS 3| Indigenous Peoplej ESS 2 is applicable 1 No, since no Indigenous people,
Indigenous  People ai definedin the ESS3 are present in th
present in the project arq project area.
and they are likely to b
affected by the project.

2.5.4 Screening and Categorization Requirements

All AlIB -financed projects are required to be screened and categorized in order to determine

the nature and level of the required environmental and social reviews and assessment, type of
information disclosure and stakeholder engagementhifert r e specti ve pr oj ec
category is determined by the category of t
environmental or social risk, including direct, indirect, cumulative and induced impacts, as
relevant, in the project area. Bllassigns each proposed project to one of the four categories

as described ifable 2.7below.

Table 2.7: Screening and Categorization of AlIB Projects

Category Applicability for the Proposed

Project

CategoryA |A project 1is cat eg(
is likely to have significant advers

environmental and social impacts that

Not applicable

irreversible,  cumulative, diverse
unprecedented.
CategoryB |A proj ect i s cat e dConsidering the potential negative a

whenit has a limited number of potential
adverse environmental and social impa
the impacts are not unprecedented; fey

positive environmental and soc
impacts of this proposed project a|
their management, it is appropriate

any of them are irreversible or cumulatiy
they are limited to the project area; and
be successfully managed using gq
practicein an operational setting.

fit the Project into Category B und
AlIB ESF categorization. This i
because most of the impacts are
temporary, reversibleand boundto
occur in the Project area and f{
impacts are manageable with propo
mitigation and monitoring measures.

Category C

A project i s cated
when it is likely to have minimal ono

Not applicable
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Category

Applicability for the Proposed
Project

adverse environmental and social impacts

Category FI

A Project is categorized FI if the financir
structure involves the provision of funds
or through a financial intermediary (FI) f
the project, whereby the Bank delegateq
the FI the decisiormaking on the use of th
Bank funds, including the selectio
appraisal, approval and monitoring of Bar
financed sukprojects.

Not applicable

For Category B Projects, AlIB determines the appropriate environmental and social

assessment damentation required on a cdsgcase basisSincghe proposed projedalls

under theOrange BCategoryaccording tthe national law (ECR 1997, Amendment 2017),

an IEE was prepared to meet the conditiontlod nationallaw and clearance certificaigee
Annex A)was obtained from the DolEater, AlIB determinalto update the origindEE to an
ESIA-RPin compliance with its ESRnd hence the presettcumentvas prepared
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3.  Project Description

This Chapter presents a simplifiddscription of the proposed project, its components, and
various activities to be carried out during its various phases. Also provided in this Chapter is

an overview of the temporary facilities needed during the construction phase, human resource
requirenents, and types and estimated quantities of the key construction materials. A more
detailed description i s avaodumentl e i n the Al

3.1 Background

The existing and proposed 400 kV, 230 kV and 132 kV grid networks in Bangladesh ar
presented in thé&igure 3.1 The PGCB engineers have carried out a study of the whole
transmission network. The study shows that a considerable number of existing grid
substations and transmission lines in the Chattogram area are going to fall slapaafyc
when the new electricity generation will be added to the national grid. It can be envisaged
that to address the increasing demand and to ensure reliable electricity supply to concerned
urban and sulrban areas, some new substations and assodraesinission lines are
required. This will not only increase the operating contingency of the system but will also
overcome the limitations of supplying quality and uninterrupted electricity to the end users.
Considering the present and future demand ef dhea, the proposed PSUEP is being
undertaken under the overall Power System Master Plan (R30AB)and the Prioritized
Investment Plan for transmission network in the Year 2Z2029.

PSUEP has been proposed to be included in the Seventh Five Yeaiftelaanalyzing the

grid network and load demand forecast of the new/ upgraded substations and bay extension
works, the interventions under the proposed project have been finalized. The proposed
substations and associated transmission lines will cotdrit800 MVA transformer capacity

at 230 kV level and 360 MVA of transformer capacity at 132 kV level.

3.2Project Components:

The Power Grid Company of Bangladesh Limited (PGCB) intends to construct, renovate and
augment the subtations and transmissidni nes i n a Power &ystenc Upgrade t | e d
and Ex pan sih©hattogfamdjea ct 0

The proposed Project includes construction and /or upgrade of the following transmission
lines, substations and bay extensions:

1 Constructing double circuitransmission lines: (a) for 400 kilovolts covering a
distance of approx. 27 kilometers from Anowara to Anandabazar; and (b) for 230
kilovolt covering in total a distance of approx. 26 kilometers, consisting of the
following two underground segments: (i)papx. 10 kilometer long transmission
line from Khulshi to Anandabazar, and Anandabazar to Rampur; and (ii) approx. 16
kilometer long transmission line from Madunaghat to Khulshi.

1 Constructing two 230 kilovolt gassulated switchgear (GIS) substations: &3S
substation at Anandabazar with transformers of 2x350/450 megavolt ampere; and
(b) a GIS substation at Khulshi with transformers of 2x350/450 megavolt ampere
and 3x80/120 megavolt ampere.

1 Constructing two GIS bay extensions of 230 kilovolt at Madhaagubstation, and
two GIS bay extensions of 230 kilovolt at Khulshi substation
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This Anandabazar SS will be constructed under the World Bank financed project
which will be considered as an associated facilities. A RAP and ESIA has been
prepared. Land acegition process for the 18 acres of land following the WB
safeguard policies has been started already which is in line with AlIB ESS 2.
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3.2 Major Components of the Project (updated)
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Figure 3.1: Existing and Proposed 400kV, 230kV and 132kV Grid Network of PGCB in
Bangladesh
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3.3 Project Location

The Project is located in Chattogram coverisgutheastern zoneof Bangladesh
(Figure 1.1). The study area covers 25 Unions belonging to elgpaziless Thanas in
Chattogram district. Locations of various project interventions are showigumes 3.2 to
3.4

3.4 Salient Features of Substations

In GIS based systems, all the live components are enclosed in a grounded metal enclosure,
and then the whole systemm housed in a chamber full of gas. GIS based substations
primarily use sulfur hexafluoride ($Fgas as the primary insulator. S nontoxic,
maintains atomic and molecular properties even at high voltages have high cooling and
superior arc quenchingroperties.

Sk has superior dielectric properties compared to other gases; thereby providing favorable
insulation for the phase to phase and phase to ground moderation. In the substation setup, the
gas is contained in a grounded metal enclosure congatiménconductors, current and voltage
transformers, circuit breaker interrupters, switches, and lightning arrestors.
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Figure 3.2: Anandabazar (New Mooring) and Anowara Substations and Adjoining
Transmission Line
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Figure 3.3: Madunaghat and Khushi Substations; Adjoining Transmission Line
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The substations have electrical specifications for voltage, switchgear, circuit breaker,
transformer, and protection systems. The key features of the substations are given in

Tables3.2and3.3below.

Figure 3.4: khulshi-Anandabazar (New Mooring)}Rampur 230kV double circuit UGTL

{Chittagong™s;

‘Khulshi " "
£ 4

Table 3.1: Salient Features of New Mooring 230/132 kV GIS Substation

Features

Specification

Type

GIS (Indoor)

Land Ownership

20acres of land already acquired by PGCB

Voltage Levels

230/132kV

TransformeirFull Capacity

2 x 300/450 MVA

Insulation Medium Power Circuit Breaker

Sk, Gas

Transformer Insulation

Gas Insulated

Control System

Both manual and automation

Communication System

Optical fiber communication

Fault Detector

Relays

Fire Protection System

Auto Fighting Water Spray System

Duration of Project Implementation

Approximately 30 months form the contract signin

Source: PD Office, PGCB
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Table 3.2: Salient Features of Khulshi 230/132/33 kV GIS Substation

Features Specification
Type GIS (Indoor)
Land Ownership Preowned by PGCB
Voltage Levels 230/132 kV

TransformeiFull Capacity

2x350/450 230/132 kY
3x80/120(132/33 kY

Insulation MediunPower Circuit Breaker

Sk GAS

Transformer

Gas Insulated

Control System

Both manual and automation

Communication System

Optical fiber communication

Fault detector

Relays

Fire Protection System

Auto Fighting Water Spray System

Duration of Projectmplementation Approximately 30 months form the contract signin

Source: PD Office, PGCB

3.5 Proposed Substations and Bay Extension Work S
3.5.1 Khulshi Substation

The existing Khulshi 132kV substation may be upgraded by total replacement of the existing
132kV AIS switching facility with an indoor-Bay 230kV GIS and a 1Bay 132kV GIS, in a

25m x 25m building, and installing two new 300MVA, 230/132kV awnémsformes
outdoor, a new control room and high voltage cable spread room is to be pratvgtednd

floor. The interconnection between the existing 132 kV AIS and proposed 132 kV GIS
through underground cable should be done circuit by circuit in such a wagatttatircuit
connection can be completedardayavoiding power shut down of that arest more tharma

day. Otherwise alternative arrangement of power supply should be found out.

The aforesaid proposal was examined. It appears that a space of abootil@@0deters is
required to implement the proposed work. Since this space is not available at the existing
substation premises, hence the existing garden area at theeastittorner of the substation

along with the adjacent feeder road has been takenconsideration to accommodate the
proposed components. A feeder road alternative to the existing one has also been proposed
for uninterrupted communicatiaccess

3.5.2 New -Mooring Substation

The selected site is located just beside Abdul Gafur Road (Ana@zda tv Sea Beach road)
(22°20'16.8"N 91°45'53.9"E) under Chattogram Port Thana. PGCB will acquire and
develop20acres of land under a separate Project where a 132/33 kV GIS Substation will be
constructed and the remaining vacant space will be used in sthree purposes. In this
project a 230/132 kV GIS Substation will beilt insidethe aforementioned acquired and
developed land.Adequate land will be available for 230/132 kV GIS substation after the
construction of 132/33 kV GIS substation.
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3.5.3 Bay Extens ion Work of Madunaghat Substation

The existing 132/33 kV AIS substation at Madunaghat is one of the oldest substations under
PGCB. The substation is going to be upgraded into a 230/132/33 kV GIS Substation along
with two 230 kV bays and other facilities der a separate project. Two more bays will be
needed to connect the substation with the proposed Khulshi 230/132 kV substation through
Khulshi to Madunaghat 230 kV underground transmission line which is proposed under the
proposedProject.The proposed basg/under this project will be constructed inside the 230 kV
GIS building which would be constructedder the other projeatentionedabove Sufficient

space would be available inside the substation for the construction work.

3.6 Salient Features of Transmissio n Lines

The proposed transmission lines will be a combination of overhead and underground
transmission lines. The salient features of 400 kV overhead transmission line and
underground cables are givenTiables3.4 and3.5. The transmission lirsewill be double

circuit with aluminum alloyconductor. Theransmissiorline supporting structures will be
steel lattice towers of two typé&stension and suspension. Tension towers will be installed in
angles (SeeFigure 3.5 and suspension towers will be installatbng the line (See
Figure 3.6) as load bearing support. The towers will be using disc type porcelain insulators to
hold the conductors (Séegure 3.7).

Table 3.3: Salient Features of 400 kV Transmissioiine

Salient Features Attribute
1 Voltage Rating 400 kV
2 Type of Transmission Line Double circuit
3 Width of T/L Right of Way (RoW) | 100 meters (40 m left + 20m DIA + 40 m right)
4 Type of Line Support 400 kV double circuit steel towers
5 Conductor(tentatively) Quad finch
6 Line Insulator Disc type, Porcelain
7 Type of Connection Substations
8 Tentative Number of Towers 56
9 Total land requires for installing a | 400 nf (20mx20m) {per footing area 27.04m
typical Tower (5.2mx5.2m)}
10 Standardistance between phase t¢ 8 m
phase conductors (approx.)
11 Duration of Project Implementation| Approximately 30 months

Table 3.4: Salient Features of Underground Cable

Features Specifications
1 VoltageRating 400 kV and 230 kV
2 Conductor Siz¢ 2000 mn
(approx.)
3 Diameter of complete | 131 mm
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Features Specifications

cable (approx.)

4 Weight of complete 18 kg/m
cable (approx.)

5 Cable Insulation Type | XLPE
Standard formation g Trefoil (Triangle)
the cable
7 Type of earthling System neutral effectively grounded

Figure 3.5: Angle Tower (Tension Tower) Figure 3.6: Suspension Tower

Figure 3.7: Insulators for Transmission Line
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Figure 3.8shows typical drawings of 400kV transmission towers as provided by PGCB. The
specifications are for bidding purposes only and PGCB acknowledges that these drawings
may be changed by the contractor to better fit the project needs if deemed required.

Figure 3.9 shows a typical crossection of a cable used for underground transmission line,
wheread-igure 3.10shows typical arrangement of underground cables.
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1. The diagram descrnibed i (his drawing 15 only [or
bidding purpose. Therefore contraclor shall prepare
detailed drawmgs with reflection to the site condition.

2, Offset distance between adjacent erossarm shall propare
mimirmam 600 mam,

3, Double Slope: 23%

4. All dimension are in millimeter {mm}),

8 POWER GRID COMPARY OF BAMNGLADESH LIMITED
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Figure 3.8: Drawings of 400 kV Tower
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Insulation Screening

XLPE Insulation

Conductor Screening
Aluminium/Copper Conductor
Watertight design

Copper Wire Screen
Aluminium Tape
Polyethylene Sheath

Figure 3.9: Typical Cross-section of Underground Cable

Figure 3.10: Typical Layout of Underground Cables

3.7 Construction Activities

The phaseavise major construction activities for transmission line and substations are
presented in th&able 3.6.

Table 3.5: Phasewise Construction Activities

Overhead Route Survey | Contractor and manpower | Regular clearing of RoW
Transmission | for OHTL; recruitment;
Line (OHTL) Tender Establishment of constructio Operation and Maintenance
Documents camps for workers and (O&M) of OHTL
preparation for | transportation to work sitgf
OHTL,; required);
Plans for OHTL | Establishment of temporary | Dealing with accidental hazar
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Activities
Components Pre- : , Post Construction/
: During Construction : :
construction Operation Period
construction access tracks; related to O&Mof OHTL
activities such
as tower
erection,
conductor
stringing,
connection to
substation;
Clearing of RoW of OHTL
route;
Establishment of temporary
material storage areas and
work sites for OHTL
components and constructiof
equipment;
Transport of materials and
equipment to tower site;
Civil works (foundation
works,reinforced cement
concrete (RCC) works etc.);
Tower erection;
Overhead conductor stringin
Connecting OHTL with
substations using Overhead
Line Entry
Dealing with accidental
hazards during tower erectio
conductor stringing and
connectingo substations;
Underground | Route Survey | Contractor and manpower | Operation and Maintenance
Transmission | for UGTL recruitment; (O&M) of the UGTL;
Line (UGTL) Tender Establishment of constructiol Dealing with accidental hazar,
Documents camps for workers and of UGTL during O&M;
preparation transportation to worksite (if

required);

Plans for UGTL
construction
activities such
as trenching,
tunneling,
vertical shafts,
laying of cables,
connection to
substations

Requisition of temporary
accesdracks using the
existing roads for constructio
activities;

Establishment of material

storage areas and worksites

Power Grid Company of Bangladesh
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Components

Activities

Pre-
construction

During Construction

Post Construction/
Operation Period

for UGTL,

Transport of materials and
equipment to trenching and
tunneling sites;

Civil works related to
underground cabl&enching,
tunneling, vertical shaftsnd
backfilling, etc.

Underground cable laying;

Connecting UGTL with
substations using Vertical
Shaft Entry;

Dealing with accidental
hazards during tunneling,
trenching etc., cable laying
and connecting teubstations;

Substations

Topographical
Survey

Contractor and manpower
recruitment;

Operation and Maintenance
(O&M) of the substation;

Land acquisition

Establishment of constructior

Dealing with accidentdiazard

(if required) camps for worker§f during O&M of the substation
required) site;

Tender Land development (if

Documents required);

preparation

Plans for Establishment of temporary

construction access tracks to the worksite

activities (i.e. substation site);

Establishment of material
storage areas and work sites

Clearing substation site;

Transport of materials and
equipment to substation site;

Civil works (land filling,
foundation works, RCC work
etc.)

Equipment installation and
connection;

System integrationgsting
and commissioning;

Dealing with accidental

hazard;

Source: ESIARP study. CEGIS
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3.7.1 Construction Related Works for Transmission Lines
Contractor and worker (manpower) recruitment
Establishment of construction camps for the workers
Establishmenof temporary access tracks
Clearing of RoW
Establishment of material storage areas and work sites
Transport of materials and equipment to the sites
Civil works for tower foundation
Tower erection
Underground cable trenching
Conductor stringing and cablaying

> > >y D> > > D> D> D> D> D

Testing and commissioning.

Underground Cabling. The underground cable along the road way is usually done by open
trench method which will be appligd thisproject. The process below is applicable for two
circuits. The trench will be 1.2m wide add/m deep. As practiced normally, the wearing
surface of the road will be cut along the trench line by diamond cutter. After removing the
wearing layer, an excavator will be used to dig up soil up to the required depth. No retaining
wall would be requiredbr this process.

Interlocking reinforced cement (RC) trench blocks will be placed at the bottom of the trench
vertically. The height of the trench blocks will be about 350mm. Fine graded soil will be
placed on the trench bed.

Two circuits of power cdbs will be placed over the sand bed. These are normally trefolil.
The parallel distance between the circuits is 700mm. Optical fiber cables are placed along the
centerline of the trench.

A sand layer will be placed with clearance height of 200mm of thiesaRCC covers will
be placed over the sand layer. A layer of 300mm of soil is placed over it. A yellow tape is
placed over this soil layer. Finally, the rest of the space is backfilled with specified material.

Transmission line towers The basement ofttice towers will be pile foundation (see
Figures3.11to 3.19. There will be piles and at the top, a pile cap in each leg of the tower.
For piling work, a boring will be made in the solil using drilling rig. Bentonite slurry or steel
tube will be used tostabilize the bore holes. Reinforcement cage will be placed and
consequent concrete casting will be performed. For pile foundation, at least three piles and
mostly four piles are cast in general. The number and depth of pile will depend on the results
of geotechnical investigation.

After the completion of piling work, the top soil of the piles will be excavated up to specified
depth. The excavation work could be done using local instrument or using excavator.

At the finishing of excavation, top and tbmm reinforcements will be placed. Then
concreting of pile cap will be performed. The pile cap transfer load to the sub soil through the
piles.

The steel sections of the tower will be joined by bolt to erect the tower. Crane may be used to
lift the steelsections at different elevation.
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Figure 3.15: Striping the tower footing Figure 3.16: Providing detalil
with steel reinforcements
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Figure 3.17: Casting concrete cement into Figure 3.18: Placing tower on its
tower foundation foundation

Installation of equipment will include circuit breakers, transformers, lightning arresters, panel
boards, batteries and battery chargers, insulators, current transformers, potential transformers,
and relays. Aftecompletion of the building, all equipment will be installed at the substation

as per design specification and standard. For this project, all substation materials will be
procured from foreign countries. Therefore, use of domestic materials will benéstaal
materials like bricks, sand, cement, rods etc. will be used for the installation works.

Transformers are heavy equipment. Therefore, the transportation of such equipment may
require grading of river embankment and skidding through open fieldp@usation may be
provided to the land owners who would be affected.

The towers will be constructed to take the load of the tower itself, conductors, accessories as
well as wind load and earthquake load. The towers in paddy fields will have proper clearance
to maintain sag (lowest point on line). At homesteads, if any, the sag will be maintained as
per standards.

Figure 3.19: Tower erection works

The transmission line conductor will be drawn keeping sl@talearance (as per design) at
all locations. During stringing work, the lowest sag point will be maintained as per the
approved drawing and design following appropriate safety precautions and standards.
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Generally, tension stringing method is used fordumtor stringing in Bangladesh. A pulling
line is initially pulled into the travelers which is then used to pull the conductor from the reel
stands using specially designed tensioners and pullersF{gaee 3.20. This process is
almost similar in overlashand river crossing portion. If the span of the river crossing portion

is large, then a water vehicle is used to carry the puller through the river.

Figure 3.20: Conductor stringing

After installation ofall the indoor and outdoor equipment, each and every equipment will be
tested as per specification and standard. If all the tests are successful, the substations will be
commissioned accordingly.

After installation, proper grounding of all instruments dineé will be done. It is necessary
for safe working place.

3.7.2 Construction Related Works for Substations

\%

< <K <K<K <K<K KKK KKK KL

Land acquisition (if required)

Contractor and worker (manpower) recruitment
Establishment of construction camps for the workers
Land development (if redued)

Establishment of temporary access tracks
Establishment of material storage areas and work sites
Transport of materials and equipment to the sites
An upgrade of a substation to be constructed
Dismantling of old buildingand facilities

Transport of madrials and equipment to site

Civil works

Equipment installation

Testing and commissioning of equipment.
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Construction of the substation needs earthwork excavating for the foundation up to the
required depth. The excavated earth should be kept in a suitabdnt place. After
completion of foundation work, badKling of the excavated area will be done with
excavated soil and local sand.

Geotechnical investigation will be conducted to assist in designing foundations of the
structures as it will help to iaify whether or not foundation treatment would be required.
The type of treatment like pieast RCC piling or irsitu concrete piling, removal of peat or
loose soil will be suggested as per the results oftgelanical investigation. Pilling will be
donebetween 9 to 20 meters depth varying with soil type.

Back filling of the excavated area of the foundation and floor of the building will be carried
out primarily with local sand and compacted excavated soil.

The RCC works will be required for column, bedifoor, equipment foundation structures,
steel structures etc.

Brickwork will be done for the construction of substation buildings with first class bricks,
coarse sand and cement up to roof level.

Plastering of walls inside and outside as well as thé ebdhe building will be done in
accordance with proper curing for at least three weeks. Following that, distemper or plastic
painting will be applied on the walls and roof of the buildings.

Wood/ aluminum works are to be done on door shutters and winalothie building along
with glass fittings.

Sanitary works such as lying of sewerage line of either polyvinyl chloride (PVC) or RCC,
installations, fittings and fixtures of toilet accessories will be done in the buildings.

The water supply system, wheaailable, will be activated for the staff and the workers of
the substation site during and after the construction. Twbks will be set up where there is
no water supply system.

The substation areas will be protected from any unauthorized entrapoélaf by fencing
the boundary using six feet high walls having concrete pillars three meters apart with barbed
wire fitted on top.

3.8 Construction Equipment and Materials

Equipment required for construction of the proposed transmission lines will include
bulldozer, motorized water truck, boring machine, sand carrying truck, concrete mixing truck,
crane, fork lift, cable drum, trailer, boom truck, drum puller, sagging dozer, static wire reel,
trailer and dump truck.

Construction equipment requirements for gsatisns are auger, backhoe front loader,
concrete truck, water truck, dump truck, excavator, trailer, crew truck/car hauler, skid steer
loader, batching plant, drill rig truck with trailer, compressor, construction fork loader,
vibrating roller, light pickip, crane, bucket truck, boom truck, trailer, fork lift, and overhead
line rig.

The construction materials required for sthtion and transmission line construction include
cement, coarse and fine aggregates, sand, reinforcement steel, rough sawbéidseand
steetbar, checkeplate, anchebolts, and electric cables.
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3.9 Construction Waste and Hazardous Materials Disposal

Hazardous materials and waste produced during construction works need proper storage,
handling, in accordance with local regubais. In order to ensure the proper management of
these materials, a certain place within the project boundary will be selected where the
materials would be deposited temporarily and then moved within the shortest possible time.
Basically, the dumping zonaill be selected near the boundary line where the main project
entrance would be located for easy transport of these materials away from the site. Dumping
site near the entrance assures easy loading and unloading of those disposed materials into the
disposl carrying vehicles. In case of the project boundary being comparatively small and
therefore, not having the available space for waste disposal, then disposal site should be
selected beside the project location with the approval of the appropriate guthori

3.10  Construction Manpower

PGCB usually construct the transmission line and substation through engineering,
procurement and construction (EPC) contractors. The EPC contractor will engage skilled
manpower as per their requirements to complete the work wgfilien timeline. During
different phases of construction work, excavators, -\wiekers, foundation and
superstructure laborergarpenters, electricians, heavy equipment operators, ironworkers,
masonsplasterers, plumberpipefitters, sheet metal worlsersteel fixers, and welders will

be engaged whenever necessary. The technical staff will include civil engineers, electrical
engineers, supervisors, and technicians of various trades.

3.11  Temporary Facilities

The contractor 6s t e mgomstruationy canipalaborl canipj maderiai n c | u
storage yard, and machinery/yard are established by the contractor within the substation
premises. Construction of a substation is a complicated anectnmsaiming work (generally

it takes 23 years) therefore sitengineers and construction workers engaged by the EPC
contractor have to stay close to the construction site. Camp with all necessary facilities like
sanitation, safe water supply, and power supply are established for the workers. The same
facilities will be used for the transmission lines works as well.

3.12 O&M Activities for Substation

The substation sites will be kept tidy at all times. Maintenance of the substation is essential
for ensuringts reliability and safety. An annual reviéwspectionis generalf conducted and
maintenance is carried out as required. The life of a substation is about 40 to 50 years.
Replacement and refurbishment work may need to be done fromrtcitime. This may
involve replacing some aging equipment over several days or weeks, or rebuilding certain
sections of the substation which could take several months. Maintenance work can be
classified as daily, weekly and yearly maintenance. Transmission lines and substation
equpment like transformers with associated bay equipment, bus bar coupler, capacitor banks,
battery and battery chargers, relagsdunderground cabteneed to be regularly monitored

and maintained after substation commissioning. Measurement of leakage cuirent and
neutral current of transmission lines, air cooler servicing and maintenance, refilling and
maintenance of firefighting equipment, gardening, plantations, water supply and sanitation
are also considered necessary for sound operation of Soibsta
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3.13 O&M Activities for Transmission Lines

Operation and Maintenance (O&M) activities of transmission lines are largely dependent on
built-in monitoring system of the overhead and underground cables which aé&tecing
shortcircuit or open circuit caditions. Short circuigenerallyoccurs when cable insulation

and or cable splice works are compromised and the conductors get exposed. Open circuit
occurs in case of bremig of end connections, splice or conductor itself.

Presently, advanced technolodglpas automatic disconnection of the faulty line(s) from the
system within few milliseconds. Once the disconnection occurs, the next step followed is to
determine the trigger of the fault (whether it is a false trigger or not), location of the fault (by
sending and receiving signals) and mobilizing personnel after identifying the location and
cause of the fault.

Fault maintenance worki®r UGTL include reopening the trench and/ or vertical shaft to
have access to the cable to replace or carryout repakswesr OHTL, fault maintenance
works include replacing or repairing the damaged conductor, insulator, or any other
component.

Below is the list of O&M worksusually conducteébr transmission lines

V Evacuation/ transmission or distribution of electriovpo from power
plants/ substations to substations/ load centers in controlled manner;

V Monitoring of thetransmissiorine from the control room of associated
power plants/ substations;

V Periodical (for example, quarterly) visual inspectiontrahsmissiorline
routes

V Fault detection in case of any occurrence of faults;

<

Fault correction through replacement or repair works;

V In case of emergency works, commence work immediately following
safety procedures and notify authorities immediately upon completion of
work (Electricity Act, 2018);

V In case of regular schedule maintenance works, commence work following
safety procedures only after notifying authorities before commencement of
work (Electricity Act, 2018);

V Complete any civil works after completion of repaeplacement works
such as refilling, leveling and or rebuilding (excavated roads, sidewalks,
pavementsandmanholes) to the preepair/replacement work conditions.
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4.  Analysis of Alternatives

This chapter describes the alternatives considered during project planning and design phase
and analyzes their sociahdenvironmental and consequences.

4.1 Without Project Alternative

The oOwithout projectodé or oOno msmissiprelicesWwould | t er n
be added and no substation would be established that are envisaged under the PSUEP. This
would imply that the current electricity network in the Chittagong area will not be expanded

and its capacity will not be enhanced.

The advardges of such a scenario would include no environmental and social impacts
associated with the establishment of substations and construction activities, laying of
transmission lines and associated activities. Similarly, the capital investment requitrexl for
project would also be not needed, nor would any O&M activities need to be carried out.

The main disadvantage of the Ono projectd ¢
capacity constraint in the electricity network of the area. The network wotlde able to

handle the additional electricity generation nor would it be able to meet the increasing
demand in the area.

As described irsection 1.1 the Chittagong is an important area with respect to the industrial
output, exports, and government revenusgnificantly contributing towards the economic
development of the Country. The area hosts important economic and industrial
establishments ingtling sea port, oil refinery, export processing zones, in addition to the
residential areas. These establishments have generated rapidly growing demand for
electricity, however the power supply in the region has not kept up with this demand growth.

The proposed project has been envisaged to address the @gdsorébed growth in electricity
demand. If this project is not implemented, the electricity network would not be able to
support the rapidly growing commercial and industrial activities as we#sidential areas,

nor would any growth in the regionbdés commerc
a resul t, the Country wild/ al so not be abl e
projectd scenari o i s entstejeded.vi abl e option and

4.2 Substation Technology Alternatives

There are generally two technology options for the substations: more conventional air
insulated switchgear (AIS); or technologically more advanced gas insulated switchgear
(GIS). The technical, finam, economic, environmental and social aspects of these
alternatives are presentedliable 4.1

Table 4.1: Comparative Analysis of GIS Vs. AIS Substations

Description GIS AIS
Technical Aspects
1. FaultOccurrence/| GIS are modern and more AIS are archaic and not as much
outage regulated, so the chances of fau| as regulated in comparisdo GIS,

occurring is extremely low; The | so the chances of faults occurrin
extremely low mean time betweg is significantly high. The
failures (MTBF) means there is | relatively high MTBF means ther
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Description

GIS

AIS

very low outage as well.

will be more outages during its
lifecycle; More MTBF also is
translated to more mamur spent
in repair/ replacement works
during the lifecycle of aiAlS.

2. | Reliability

Compartmentalized enclosure of
the live parts in GIS makes for a
very reliable system due to
reduced disruption of the
insulation system;

Open air components so the
reliability is compromised in AIS
system;

3. Assembling

Quick assembly due to extensi
pre-assembly; compact nature
the components mean they can
shipped assembled;

Slow assembly process due
dismantled shipment of heavy a
oversized components;

Replacement and
Repair Works

Although very unlikely, iffaults/
failures  occur, it require
extensive and time consumir
works; the advanced nature of t
system also means highly adg
technicians are required

conduct the replacement a
repair works; and more often tha
not, GIS based systems &
requiredto be dismantled and se
out to designated facilities 1
conduct such works; theg
translates to longer out of servig
expensive repair works, addg
burden of transportation etc.

AIS based systems are more pr
to faults/ failures; however, th
repair/ replacement work can b
carried out by any regulg
technician  because of tf
simplicity of the systems; th
detection of faults/ failures i
much easier as the components
exposed and visible observation
sometimes more than enough
identify the falts. The repair
works usually do not take long af
can be done Hmouse, i.e. within
t he substation
added burden of transportation;

5. Regular
maintenance
works

Extremely low; the first and onl
comprehensive maintenance wq
may not berequired before 15 t
20 years; Under normal O&M
very low maintenancy
requirements due to expedie
design and protection again
external elements;

Very high; the first comprehensiv
maintenance work may Db
required within 3 to 5 years (
commissioning ad then every
year after that; under norm
O&M, high maintenance
requirements due to the expos
nature of the AIS system;

6. Procurement

Procurement and supply of &
gas can be a problem especially
rough terrain and offsite location
thereby further increasing th
Ccosts;

No such procurement required f
AIS substation;

7. Structures

Small and compact componer
can be placed in a housing; n
much  foundation  work is
required;

Large and heavy components ¢
placed under open area; a lot
foundation works is required f
mount the switchyard componer
and the transformers;

Economic and Financial Aspects

8. Initial Expense

GIS based substations of simil

AlIS based substations of simil
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Description GIS AIS
functions/ capacities tend to I functions/ capacities tend to cc
1.1 to 1.4 times higher in coj between 70~90% compared
compared to AIS based systen GIS baed substation. Howeve
However low land requiremen]| high cost of land can be qui
can offset this difference. significant particularly in urbai
areas.

0. Life span GIS based system has mu AIS based system has mu
longer lifespan. A GIS baseg shorter lifespan; An AIS base
substation can operate up to | substation can operate up to 15+
years with extremely low years with considerably hig
maintenance requirements maintenance requirements th

tend to increase at the latter stg
of the lifecycle.
Environmental considerations
10. | Occupational The earthed metal enclosy The open/  exposed liv
Health and Safety allows a safe working components  safety risk  fq
and Public Safety environment for the attendin workers as well as general publ
personnel and also for near|l AIS needs to be complete
communities disconnected and discharg
before  conducting  schedulg
cleaning activities.
11. | Fire safety Lower risk of fire as the systel AIS based system daot have thg
operates in the presence of nq¢ arc quenching property of §H
flammable, high cooling, ar{ thus, it has higher chance of fi
guenching Sggas accidents
12. | Construction Low since construction activities| Extensive since large equipment
related impacts | are not very extensive. Most pal need to be installed
(such as dust, of GIS come in compact and
noise, air modular form requiring limited
emissions, and | extent of orsite
waste effluents) | installation/construction works

13 Risk of bird No risk since all the live parts ar¢ Open to air live parts of the
electrocution and| totally sealed and encapsulated.| substation pose risks of bird
bird hits electrocution and bird hits.
Social Considerations

14. | Land Requires about 20% of the land | Requires large area of land that
Requirements compared to theonventional AIS| can be difficult to arrange and ca

substation be quite expensive particularly in
urban settings.
15. | Construction Low since constructioactivities | Extensive since large equipment
related impacts | are not very extensive. Most pal need to be installed
(such as of GIS come in compact and
community modular form requiring limited
disturbance and | extent of orsite
labor issues) installation/construction works
16. | Locality More suitable to urban and More suitable for rural and
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GIS

suburban areas where land
availability and cost are
significant issues.

AIS

unpopulated areas where land is
available easily at reasonable
costs.

Description
Preference

Though the cost of GIS substations is substantially higher compared to the AIS system, GIS
substations have been selected for the proposed project primarily in view of the smaller land
requirements since availability of large land parcel could be quiteutifand expensive in

the Chittagong area. In addition, GIS systems are more reliable, safer to operate and
maintain, pose minimal safety risks to the communities, and easier to inssaéixplained in

Table 4.1above.

4.3 Types of Transmission Lines

Two types of transmission lines have been considered for the proposed project: overhead
transmission lines using bare conductors; and underground transmission lines using insulated
cable. The technical, financial, economic, environmental and social aspedtsese
alternatives are presentedTiable 4.2

Table 4.2: Comparative Analysis of Overhead Vs. Underground Transmission Lines

Attributes

Overhead Transmission Line
(OHTL)

Underground Transmission
Line (UGTL)

Technical Aspects

Construction
activities

Extensive, requiring tower
foundation construction,
erection of towers, conductor
stringing, and installation of
insulators and other devices.

Less extensive, involving trenc
excavation, laying otables,

laying of sand over cables, and
covering the trench,

Fault Occurrence
outage

Very high due to the exposed
nature.

Very low due to the concealed
nature.

Fault Detection

Relatively easy as it is exposeq
and can be visibly identified;

Relatively difficult due to the
concealed nature of the line;

Replacement ang

Easy replacement and repair

Difficult to do replacement and

Repair Works works; can be completed withir| repair works as it would requirg
24 hours and less expensive; | carefulexcavation, breaking of

road/ pavements, sidewalks etq
may take several weeks to
complete and more expensive;

Regular More, typically every year, Very low. Typically, once in

maintenance maintenance is significantly every 510 years, low

works high maintenance expenses, usually
visual inspections, marking

Terrain Flat terrain is preferred, Flat terrain is preferred; not

Preference however, can be implemented | recommended for hilly terrain

hilly terrain as well;

which would add more cost in
tunreling and trenching works.

Water bodies

Easy to implement in case of
stringing over water bodies; for,

Extremely difficult to implement
in case of passing a water body
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Attributes Overhead Transmission Line | Underground Transmission
(OHTL) Line (UGTL)
wider water bodies, a few as it would require very high
numbers of towers can be intervention and thus usually
erected on the water to string | avoided when tower erection is
TLs. possible.

8. Insulation It usually uses porcelain discs | The buried cables come with
for insulation between the expensive insulation compoung
conductor and #htowers, and | covering the conductors; the
air gap from conductor to insulations are also covered by
conductor which are less jackets/braids/ sheath/ screens
expensive; avoid damage and thus thare

more expensive;

9. Interference Due to the exposed nature of tlf Due to the buried/sheathed
conductors, OHTL introduces | nature of the UGTL, it doasot
significant interference to introduce any interference to
receivers/ antennas, disrupts | receivers/ antennas, and thus
mobile or internet does not disrupt mobile or
communication networks. internet communication

networks.
Economic and Financial Aspects
10. | Implementation | Significantly low compared to | Very high, typically 510 times
expenditure UGTL, usually only 1€20% of | for same capacity and length;
theexpenditure of the same
capacity and length;
Environmental Aspects

11. | Safety (Public) | Due to the fact that OHTL are | UGTL are buried and as a resu
exposed, they pose higher pub| they are inaccessible and thus
safety risks; OHTL are more | not pose safety issues; UGTL
prone toaccidents for the same| are thus less prone to accident
reason.

12. | Safety Most of the OHTL maintenancg UGTL maintenance works are

(Maintenance) | work such as replacement of | carried out at ground level or in
insulatorsclearing of vegetatior] shallow depth (2~3m) and as
etc. involve working in such it poses lower &y
significantly alleviated height | concerns.
(25m+) resulting in higher safet
risks for the maintenance crew

13. | Natural Calamity | Can be affected by Can be affected by floods,
thunderstorms, lightning, mudslides and earthquakes.
cyclones, floods, mudslide and
earthquakes.

14. | Vegetation OHTL allows vegetation under | UGTL does not allow vegetatio
certain height underneath the | of any types (irrespective of
RoW. voltage ratings) above the burig

cables along the route; UGTL i
not recommended for fallow
lands.

15. | Threat to wildlife | Although very rare, climbing Shielding (sheath and screen)

Power Grid Company of Bangladesh

4-5



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Attributes Overhead Transmission Line | Underground Transmission
(OHTL) Line (UGTL)
mammals can be electrocuted | protects earth excavating
bridging live conductors with | animals such as rodents to ent
the steel towers. live conductors.

16. | Threatto birds | Overhead transmission lines | Underground transmission line
pose risks of electrocution and| pose no such risks.
also bird hits.

Social Aspects

17. | Land Requires land acquisition of thg Public roadside space, under tf

Requirement tower footings, which can be | sidewalks or pavements are
significant depending on the siz usually selected for UGTL thus
(governed by voltage ratings, | it normally does not require lan
terrain type, soil quality etc.) | acquisition.
andtype of the tower
(suspension, angular).

18. | Structures OHTL allows public and private UGTL only allows limited
structures under it up tocgrtain | public structures such as roads
height sometimes to allow pavements and sidewalks aboy
existing structures to be under | it.
the Right of Way (RoW), tower
heights are increased.

19. | Locality Rural areas witffallow lands Urban and suburban areas hay

Preference have low height structures and| more roads that are suitable fo
crop fields thus OHTL is more | UGTL and more taller structure
suited for these areas. that can be avoided if UGTL is

used, thus UGTL is preferable
for such localities.

20. | Visual Preference Erected towers, danger signs | Buried nature of the UGTL
posted, and strung conductors | means that they are out of sigh
affect the visual aesthetics of th and hence no aesthetic issues.
area.

In view of the above considerations, the underground cables have been used under the
proposed project primarily where the availability of space is an issue because of the

congested urban setting; for all other locations, overhead transmission lines érausdx

4.4 Substation Siting Alternatives

Siting options for various substations considered under the proposed project are discussed

below.

4.4.1 Siting Options for Khulshi Substation

The newly proposed 230kV substation will be built primarily in a three stbriéding with
a control room, GIS based switchyards and switchyard cables, with transformers being placed

outdoor.

Optionl. This is one of the three options considered for Khulshi substation. The existing
Khushi substation will be upgraded to a 230kV saitish in step by step manner with as little
interruption

as

possi bl e.

This place i
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091e 4706 460) . The | and belongs to Bangl ade
available land is fully coveredylthick vegetation (seEigures 4.)), requiring land clearing

work for the new construction. Besides, land f|II|ng will be required. The existing towers will

have to be relocated in order to build tiges i

upgraded substation.

Figure 4.1: Khulshi Substation Option-1

Option 2. The second option considered for Khulshi substation upgrade is a piece af land
the soutkeastcornerof the existingsubstation Currently, this space is covered by a flower
gardenowned and managed by PGCB (ségure 4.2. Underneath this garden, there are
two 33kV lines that run through the middle. There are also underground cables that are
placed along the perimeter of this gard#nthis site is chosen, the existing undergrdun
cables will have to be relocated.

Figure 4.2: Khulshi Substation Option-2

Option 3. The proposed substation will be established beside the BPDB wireless tower (N
22¢e 216 460 E 0 AdlbelongstodBP@B4 Bhi land Ts lcampletdly dallow,
adjacent to a hillock (sdgigure 4.3). As a result, excavation cost will be very high.
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Figure 4.3: Khulshi Substation Option-3

The locations of the abowdescribed siting options are shown Hkigure 4.4 while the
technical, financial, economic, environmental and social aspects of these alternatives are
presented iTable 4.3,

230/132/33 kV GIS Substation Location at Khulsi in Google Image

Khulsi Substation ¥,
Option-2 (Final) ¢

Figure 4.4: Locations of Three Siting Options at Khulshi
Table 4.3: Comparative Analysis of SubstationSite Selection at Khulshi

Attributes | Option-1 Option-2 Option-3
Technical Aspects
Land Use Fallow land Un-used area and Fallow land
flower garden
Road Condition Very Good Very Good Very Good
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Attributes Option-1 Option-2 Option-3

Transmission line Yes Yes Yes

shifting Required (Khulshi to 33 kV underground | (Khulshi to
Madunaghat 132kV | cable stadium to Madunaghat 132kV
TL 02) Khulshi TL 01)

Land leveling work | Medium Low High

Scope of future No No Yes

Expansion

Land ownership BPDB PGCB BPDB

Complexity Level of | High N/A High

Acquisition

Meet Present Deman| Yes Yes Yes

Power System Yes Yes Yes

Growth

Meets Futurdemand| Yes Yes Yes

Financial and Economic Aspects

Implementation High since land will Medium since land | High since land will
Expense need to be procured | will not need to be | need to be procured
and land will need to | procured and land | and land will need to
be cleared and levele( leveling requirementq be cleared and

are low. leveled.
Environmental Aspects
Construction related | High since land Medium since limited High since land
impacts leveling and clearing | leveling and clearing| leveling and clearing
will need to be carried| will need to be will need to be
out carried out. carried out
Nearby Water Body | No No No
Loss of vegetation High Medium Medium
Noise High since land Medium since limited High since land
leveling and clearing | leveling and clearing| leveling and clearing
will need to be carried| will need to be will need to be
out carried out. carried out
Social Aspects
Involuntary Not needed Not needed Not needed

resettlement

Source: ESIARP Study, June 2018, CEGIS

Conclusion In view of the lower cost and less significant environmental and social issues as
shown inTable 4.3 above, the Option 2 is the preferred option and therefore it has been
selected.

4.4.2 Siting Options for New Mooring Substation

Since the site for New Moomnsubstation has already been selected under an earlier project
(seeTable 3.2), hence no siting options were considered under the proposed project and
therefore no options have been described in the presentESékther.
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4.5 Alternative Transmission Line R outes

The following criteria were considered for selecting the alignment of the routes:
V Existence of open agricultural land;

Distance from connecting road not to be more than 1 km;

Avoiding settlement areas as much as possible;

Avoiding urban areas as muah possible;

Avoiding river crossings;

Avoiding water bodies;

Considering the existing power distribution line;

Location of Airlnsulated Switchgear (AIS) and Ghsulated (GIS)
substation.

<K <K KKK LK KL

Three alternatives transmission line routes are considered afathe proposed new
transmission lines. For these alternate routes, technical, financial, economic, environmental,
and social aspects were considered through consultation with local stakeholders, analyzing of
maps and underground utilities, satellite inmgeaffic condition. After detailed route survey

and analysis, most suitable route has been selected considering the technical and financial
aspects as well as environmental and social issues/impacts.

4.5.1 Alternative Routes for Madunaghat to Khulshi Transmiss ion Line

The routing options for the Madunaghat to Khulshi underground transmission line are
analyzed inTable 4.4 below.

Table 4.4: Routing Options for Madunaghat to Khushi Transmission Line

Attributes Option-1 Option-2 Option-3

Technical and FinancialAspects

Considering Length 13.06 km 14.6 km 15.21 km

Difficulty of Implementation High Medium High

with respect to. trenching/

excavations

Crossing of any other existing 4 Yes Yes Yes

proposed transmission lines | 1) 33 kv 1) 33 kV 33 kV underground
underground cabl¢ underground cable stadium to
stadium to cable stadium to| Khulshi
Khulshi Khulshi
2) 132kV 2) 132kV

Madunaghat to Madunaghat to
Kalurghat T/L Kalurghat T/L

Existing Important Infrastructur¢ No No No

Meet Present Demand Yes Yes Yes
Meets Future Demand Yes Yes Yes
Power System Growth Yes Yes Yes
Implementation Expense High Moderate High
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Attributes Option-1 Option-2 Option-3
Environmental and Social Aspects
Construction related impacts | Moderate Moderate Moderate
(such as dust, noise, air
emissions, OHS and public
safety issues)
River crossing No No No
Reserve Forest No No No
Ecologically Critical Area No No No
(ECA)
Bird Habitat and Declared IBA | No No No
River Erosion No No No
Impact on Settlements No No No
Involuntary Resettlement No No No
Impacts

Source: ESIARP Study, CEGIS

Conclusion: Although Optionl offers the shortest route length for the underground line
however basedn the route survey, it is identified that Opti2will have the least difficulty

with respect to excavation and trenching related activities due to its alignment and location of
nearby structures; all other environmental and social issues are quise $imall options.
Therefore, Optior2 has been selected for Madunaghat to Khushi underground transmission
line.

The routing options for Madunaghat to Khulshi transmission line are showigure 4.5.
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4.5.2 Routing Options for Anowara to New Mooring Transmission Line

The routing options for thénowara to New Mooringansmission line are analyzed in
Table 4.5below.

Table 4.5:Routing Options for Anowara to New Mooring Transmission Line

Attributes Option-1 Option-2 Option-3
Technical and Financial Aspects
Considering Total 25.600 km Total 24.351 km Total 30.096 km
Length (Overhead 19.347km | (Overhead 19.098km (Overhead 19.390km an
and Underground andUnderground Underground 10.706 km
5.253 km) 5.253 km)
Difficulty of Medium Medium High

Implementation
with respect to

trenching/

excavations

Crossing of any Yes Yes Yes

other existing or | a. ShahmirpurJulda | a. Shahmirpwdulda| a. Shahmirpudulda

proposejd o 132kV T/L 132kV T/L 132kV T/L

Transmission fine | ) - iy 2 1haha b. Sikalbaha b. Sikalbaha

Shahmirpur 132kV Shahmirpur Shahmirpur 132kV
132kv c. AnowaraSikalbha

230kV T/L

Angle Towers 15 10 10

Total Number of | 60 59 60

the Towers (for

OHTL)

Meets Present Yes Yes Yes

Demand

Meets Future Yes Yes Yes

Demand

Power Growth High High Very High

Implementation High High Very High

Expense

Environmental and Social Aspects

Construction Moderate Moderate Moderate
related impacts
(such as dust,
noise, air
emissions, OHS
andpublic safety
issues)

KarnaphuliRiver 643.39m 643.39m 833.22m
crossing
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Attributes Option-1 Option-2 Option-3
Reserve forest No No No
Ecologically No No No
Critical Area
(ECA)

Bird habitat and No No No
declared IBA

River erosion No No No
Impacton Low Moderate High
Settlements

Resettlement Moderate Moderate Moderate
Impacts

Source: ESIARP Study, CEGIS

Conclusion Based on the route survey, it is identified that Opfiowill have the least
difficulty with respect to excavation anttenching related activities in terms of total
underground length in comparison to Opti®nAt the same time, although Opti@noffers
the shortest route length for the transmission line however Gptiaiso will have lower
impact on settlement compared Option2. Therefore, Optioll has been selected for
Anowara to Anandabazar (New Mooring) transmission line.

The routing options for the Anowara to New Mooring transmission lines are shown in
Figure 4.6.

4.5.3 Alternative Routes from Khulshi -Anandabazar (new m ooring) -
Rampur

No alternative routes were considered for th87 km long 230kV underground double
circuit transmission line
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5. Environmental Baseline

This Chapter presents the baseline ofgrgect conditions of the environmentakource®f

the study area. This baselihas been prepared by collecting data from both secondary and
primary sources. The smwedary sources include Bangladesh Water Development Board
(BWDB), National Water Resources Database (NWRD), Department of Public Health
Engineering (DPHE), Bangladesh Meteorological Department (BMD) and Bangladesh
Bureau of Statistics (BBS). Primary datashbeen collected during field visits in the study
area.

5.1 Physical Environment
Various aspects of the physical environment of the area are discussed below.
5.1.1 Meteorology

Themeteorological data like rainfall, temperature, relative humidity, wind speed, evaporation
and sunshine hours of Patenga BMD station near thga®mat 12 km from the New
Mooring substationand of Ambagan BMD station inside the Chattogram city have been
collected. The data were analyzed and their status is discussed briefly in the following
sections.

Rainfall

Rainfall intensity is a crucial parameter for the study area. May to October are the wettest
months having the highest rainfall intensity while Mmber to February is the driest part of

the year with almost negligible rainfall. The record of the last 30 years A@BB of
Ambagan station shows that the maximum of 1466 mm rainfall occurred in July 2015. No or
very little rainfall is recorded in theonth of November to January. On the other hand, data
of the last 30 years (198817) shows that the Patenga station experienced the maximum of
1555 mm rainfall in July 2015. No rainfall or very little rainfall is recorded in the month of
December to Fahary. The monthly maximum and average rainfall of Ambagan and Patenga
stations are shown fRigures 5.1.and5.2, respectively.

Rainfall {mm}

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Max Avg.

Figure 5.1: Monthly Variations of Rainfall at Ambagan BMD Station (19842013)
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Figure 5.2: Monthly Variations of Rainfall at Patenga BMD Station (19842013)

Temperature

Temperature is recorded at both Ambagan and Patenga stationgngthihe study area.
The monthly average of last 30 years data (18&B7) of Ambagan station shows that the
maximum temperature varies from 29°C to 35°C and April is the warmest month while the
minimum temperature varies from of 13°C to 25°C and Januargisdidest month. While
monthly average of last 30 years data (22887) of Patenga shows that the maximum
temperature varies from 28°C to 34°C and April is the warmest month while the minimum
temperature varies from of 12°C to 25°C and January is thestoidonth The monthly
variations of average maximum and minimum temperature of Ambagan and Patenga stations
are shown irFigures 5.3 and5.4, respectively.

40
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Figure 5.3: Monthly Variation of Temperature at A mbagan BMD Station (19882017)
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Figure 5.4: Monthly Variation of Temperature at Patenga BMD Station (19882017)

Relative Humidity (RH)

Relative humidity is a proportional measure of moisture inatheosphere and expressed as
percentages of the maximum amoahtnoisturethe air could hold at the given temperature.
The monthly average of relative humidity data collected from Ambagan and Patenga BMD
statiors for the last 30 years (198817) is showrnn Figure 5.5.1trevealsthatthe RHvaries
seasonally from a minimum of g¥rcentin February to a maximum of §ercentin July
August. Themost humid months are May to October when relative humidity remains greater
than 80percent
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Figure 5.5: Monthly Variation of Relative Humidity at Ambagan and PatengaBMD
Stations (19882017)

Wind Speed

Wind speed data has been collected and analyzed for bothAmbagan and PatengaBMD
stations in Chattogram District. Windsthe area are mostly characterizedsbytherly wind

from the Bay of Bengal during monsoon. The wind data of last 30 years (1988 to 2017) of
Ambagan station shasthat the monthly maximum wind speed varies from 18.52 to 66.67
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km per hour (km/hand the maximum wind speed was recorded as 66.67 km/h in the month
of November 2005. On the other hamthta of Patenga station shown that the monthly
maximum wind speed varies from 44.45 to 166.68 km/h and the maximum wind speed was
recorded as 166.68 Kmduringthe month of May 1997. It may be noted that the maximum
wind speed in Patenga station is much higher than that of Ambagan station due to its
closeness to the sea. The monthly variation of maximum wind speed at Ambagan and
Patenga BMD stations@shown irFigures 5.6 and>5.7, respectively.

p
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Figure 5.6: Maximum Wind Speeds at Ambagan BMD Station (198&017)
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Figure 5.7: Maximum Wind Speed at PatengaBMD Station (19882017)

Sunshine

The sunshine hourremeasured at Ambaganand Patengastatioty within the study area.

The data of sunshine hours for the last 30 years (29088) has been collected from this
BMD station and analyzed. It shows thia¢ tmonthly averageof sunshine hours vary from 4

to 8 hourperday at both the stations. The sunshine hours remain very high from November
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to April and very low from June to August. The average and maximum monthly sunshine
hours of Ambagan and Patenga BMfations are shown irigures 5.8 and5.9 respectively.
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Figure 5.8: Sunshine Hours at Ambagan BMD Station (1982017)

14

12
% .—*"\‘——.—-‘\‘____‘\—- . _=_.._.—".
- 10
—
£ 3
g
£ 6
v
= 4
=

0

Apr  May Jun Jul Aug Sep Oct Nov Dec Jan Feb  Mar
. Avg, = \ax
Figure 5.9: Sunshine Hours atPatenga BMD Station (1988017)

5.1.2 Geology

The Chattogram Hill Tracts originated as a result of the collision between India and Asian
plates. Central Burma or Irrawaddy Basin represents the daackbasin and ArakaMoma
folded belt and its western extensiap to Chattograriripura hills, a part of which is the
Chattogram Hill Tracts, represents the fare basin. The thickedimerd deposited in the
Irrawaddy Basin during Miocene and Lower Pleistoe times are exposed in the Chattogram
and Tripura hills. Hence, with the inception of convergence of the Indian Plate and the
Tertiary sediments deposited in the fare basin, the region was uplifted during Miocene
orogeny and followed by Pleistoceneogeny to form the present Arakan Yoma Mega
anticlinorium and its western extension covering Chattogfapura mountain belt.
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5.1.3 Soils

The surficial soil materials are mostly composed of silty, clayey and sandy alluvial materials
except Dupi tila formation aterial is only exposed from Khulshi to GEC moor area.

Along the Anowara to New Mooringansmission line, surficial soil is mostly composed of
loose and unconsolidated alluvial materials such as mixed silt, fine sand and clay which are
representative dfiuvio-tidal complex. Along the Khulshi to Madunaghat transmission line,
soil is mostly composed ofalley aluvium and colluvium and partly exposed Dupi tila
formation. Dupi tila formation is composed of mostly sandy clay and siltstone.

In all of the cass, surficial geology is mostly composed of loose unconsolidated soil
materials and so there should not be any difficulty for the land excavation during the
transmission line construction. However, preliminary examination such as soil strength test
and sesmic investigation are recommended to be carried out to confirm the site suitability for
such constructions.

5.1.4 Topography

Chattogram straddles the coastal foothills of the Chattogram Hill Tracts in southeastern
Bangladesh. Th&arnaphuliRiver runs along theouthern banks of the city, including its
central business district. The river enters the Bay of Bengal in an estuary located 12
(7.5mi) west of downtown Chattogram. Mount Sitakunda is the highest peak in Chattogram
District, with an elevation of 35fneter (1,152t). Within the city itself, the highest peak is
Batali Hill at 85.3 metex(280ft).

5.1.5 Seismicity

Bangladesh |ies between 20A306 and 26A406
longitude which is within an active seismic zone and the ghitiby of earthquake is high.
Tectonic framework of Bangladesh and adjoining areas indicate that Bangladesh is situated
adjacent to the plate margins of India and Eurasia where devastating earthquakes have
occurred in the past.

A seismic zoning map of Bagladesh wagroducedin 1979 by Geological Survey of
Bangladesh (GSB) dividing the country into three seismic zones:domell, Zonelll.

The Chattogram District area falls under the Zone Il showrigure 5.10.The Zonell

comprising the centrapart of Bangladesh consists of the regions of recent uplifted
Pleistocene blocks of the Barind and Madhupur and the western extension of the folded belt
with the Bask seismic eefficient of 0.05g. The first recorded earthquake in 1548 was a
terrible one a Chattogramwas violently shaken. The earth opened in many places and threw

up water and mud of a $utous smell. Besides, there are also different geological faults in

and around the country, as showrFigure 5.11 Accordingly, the maximum magnitude of
earthquake is in the range of 40M<5 on the
District.
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Figure 5.10: Earthquake Zoning Map with Seismic Coefficients
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5.1.6 Water Resource s

The existing water resource sy of the study area meets the demand of the surrounding
cultivation andecosystem. It is the source of water sughbtplays an indispensable role in
assimilating and diluting wastes, attenuating and regulating drainage, recharge into the
aquifer, andmaintaining the environment for aquatic habitats.

River System

The water resources of the study asea@mainly controlled by thé&karnaphulRiver. This

River is one of the major watercouss#f the Chattogranregion originating from the Lusai

hill in the Assamstate of Indialt travels through Dighinala, Khagrachari, Kaptai, Boalkhali,
Rangunia, Raozan, Patya,andChattogram before falling into the Bay of Bengal in Chattogram
district.

The Karnghuli River becomes wide and turbulent during the rainy season and resorts to
erosion.The river is perennial in nature and having both tidal effect and upstream flash water.
During the dry season the amount of water recorded to flow through the river is
approximately 1155ubic meters per secondufmeg while high flow during monsoon is
approximately 10761 cumec. The flow direction of the river is feast towest.

The HaldaRiver, anotherwater body of the Chattogramregion originating from the
Badnatoli hill in Khagrachori district travels through Fatikchari, Hathazari, Chandgaon,and
Rauzan before falling into the Kaptali River in Chattogram district. The Halda River
becomes wide and turbulent during the rainy season and resorts to erosion. The river is also
perennial in nature with tidal effect. During the dry season, the amount of water flows
through the river is approximately 1 cumec and high flow during monsoon is approximately
290 cumec. The flow direction of the river is fravorth tosouth.

The project a¥a consists of substations and transmission lines strgiahdifferent locations

in south-east coast under Chattogram District. The substation sites located adjacent to the Bay
of Bengal and the transmission lines will cross over numbeishalfwater courses)and

river in the study area. The overhead portion of the Anowara to New Mooring (Anandabazar)
transmission line will cross over a number of major and brahelsas well aKarnaphuli

river, where the river width is about 700 .Thekhalsnclude Char Lakkhakhal,
Shikalbaha/MurarikhalKarnaphulcanal, andMaheshkhal. Another transmission line from
Khulshi to Madunaghat substation will be underground along with the Bbait#ogram
Highway, CDA Avenue, Chattogrado x 6 s Bazar ChhitagrardRangunia n d
Kaptai Road and cross beneath the Chandgaonkhal and Burircharkhal. The Madunaghat
substation is located beside the Haldariver.

Water Availability: Surface Water

Chattogram is both a hilly and a coastal district. Surface water is available fromgsspr
rivers, lakes, ponds and especially from the sea. Major surface water bodies are the Bay of
Bengal, SanguKarnaphulj Bakkhali, Koholia, and Meghna. The proposed New Mooring
(Anandabazar) substation is located adjacent to the sea near Patenga beach.

To assess the surface water characteristics or availability of water of the area, data on surface
water levels have been collected from two stationBawfgladesh Water Development Board
(BWDB) in Chattogram district namely Chattogram and Mebhat forKarnaphuliand

Halda rivers respectivelyTable 5.1 shows that the average water levelkarnaphuliand

Halda rivesin different seasons.
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Table 5.1: Average Surface Water Levels of Halda River duringHigh Tide

Average WaterLevel (m+PWD)
Season Chattogram Station Madunaghat Station
(19822009) (19772009)
Dry (Decembeiebruary) 3.3 2.9
PreMonsoon (MarchVay) 3.6 3.23
Monsoon (Jun&eptember) 4.2 4.15
PostMonsoon (OctobeNovember) 3.8 3.65

Source: Chattogram amdadunaghatWater level stations, BWDB; CEGISWRD Archive.

Water Availability: Ground Water

The groundwater data of BWDB observation well around the study area (station CHIO08),
was collected from NWRECEGIS database archives for the period from 1984 to 2013. The
station CHIOO08 is located in PatengaUpazila of Chattogram District which is 12 kme to
south from the proposed New Mooring ssttion. It is observed that the depth of
groundwater from the ground surface in dry season goes downward and depth is highest
during April. On the other hand, watdable rises in monsoon and the lowest degth i
observed in August due to recharge by rainwadtggure 5.12 shows the monthly variations

of groundwater depth.

Groundsurface

"\
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[EnY
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e w
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Max AvQ. e Min

Source: Groundwater level station, CHI008, BWDB; CEGMYRD Archive.

Figure 5.12: Depth of Groundwater Near StudyArea

Drainage Congestion

Drainage congestion or drainage problems was found in proposed substation site of New
Mooring (Anandabazar) and Khulshi and Madunaghat&ation area during the field visit.
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5.1.7 Storm s
There are some evidencesf | ocal seasonal stor ms, popu
(Kalbaishakhi)Sever e noro6westers is generally assoc
norowesters usually reaches maximum in Apri
Mar c h. Nodowesihnhad®eanare more frequent in tF

in late February due to early withdrawal of winter from the Shillong Plateau of India.
5.1.8 Cyclone s

The coastal regions of Bangladesh are subject to damaging cyclones almost every year. They
generally occur in early summer (ApMay) or late rainy season (Octokdovember).
Cyclones originate from low atmospheric pressures over the Bay of Bengal.

A tropical cyclone forming in the Bay of Bengal has a lifetime of one week or longer. The
heightof the surges is limited to a maximum of 10 meters in the bay. When propagating into
the shallower inland coastal areas, the heights of these waves are further reduced. The
frequency of a wave (surge plus tide) with a height of about 10 m is approximateyper

20 years. A storm surge of approximately once in 5 years has a height of about 7 m (surge
plus tide).

The study area faced devastating natural disasters in April, 1991 and May, 1997 where many
people were victims of the cyclones. Besides, thesteral disasters also caused heavy
damages to settlements, livestock and other properties of the area. In 1991, the tropical
cyclone reached on the land on 29 April with wind speed of around 240 km/h and the storm
formed a 6 m high surge that inundated #mtire area. In 1997, another strong tropical
cyclone arrived on land on 17 May with winds of 215 km/h and occurred huge damage in the
area.

The New mooring suistation siteis situated beside the sdawever,it will not be affected

by cyclones or tidalvaves because of the presence of the elevated Chittagong Coastal Road
that runs parallel to the coast line west of the substafiom.elevated road will act asflood
protection embankment for thepastalarea including the substation (sEgures 3.2 and

3.4).

5.1.9 Landslide

Landslide has become a major disaster in the hilly regions of Bangladesh, occurring almost
every year. From physical survey, it is observed that soil characteristic of Chattogram Hill
Tracts (CHT) is alluvial, silty clay which is vulrable to landslides. Human activities such as
deforestation, jhoom cultivation and hill cutting have made the slopéablmsin addition,
excessive rainfall during monsoon casisaEn cut erosion which results to landslides. During

the last five decade§HT suffered about 12 major landslides. Most devastating landslides
occurred in 2007 and 2017. The landslide ofi dune, 2007 which occurred in several areas
near Chattogram city was one of the severest of such occurrences in the country's history
causig death of 127 people. Very recently, orf"1ine, 2017 CHT experienced massive
landslides. A large number of foothill settlements and slums were demolished; more than 152
people died and huge resource destruction took place.

The project site including Khulshi Substation, Madunaghat Stdiation proposed New
Mooring Substation and théransmissiorlines arenot situated in or beside amily area,
and thereforéhe project willnot beaffected by the landslide effect.
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5.1.10 Environmental Quality

Data on airquality, water quality and noise levelere collected to assess the baseline

conditiors, as discussed below.

Noise Quality

Table 5.2 shows the noise levels of some locations in the study arbase levelare well
within the standaslgiven inTable 25.

Table 5.2: NoiseLevels inStudy Area

Day-time . .
. Night-time
Date and : GPS Noise g e
: Location . Noise Level| Category
Time Coordinates Level 4BA by DOE
(dBA) Bl
01 |17.04.17 | New Mooring N 22° 19' 29" 53 41 Mixed area
02:54pm | (Anandabazar) | E 91°46' 1.5
and Proposed
9:45pm Substation
03 |19.04.17 | Khulshi substation| N 22° 21' 42" 56 43 Mixed area
10:12 am E 91° 47" 46"
and
10:15pm
04 | 27.11.2018| Madunaghat Sub | N 22°25'55.77" 57 47 Commercial
11:00am | Station E 91°52'15.05" area
and
9:30pm
Source: CEGI S Study62017
Air Quality

Table 53 presents the data for ambient air qualityadbcation in the study area. These
levels are well within the standards givenable 2.2

Table 5.3: Value of Air Quality Parameters in Chattogram

Date of . PM2s | PMyo | NOy O3 CO
Location
Measurement (Ug /m3) (mg /m3)

Agrabad, Chattogram

April 2015 g g 58.48 | 92.82 | DNA | 10.81| 1.83
(22.32N, 91.81E)
Bangladesh standard 65 150 100 235 40
WBG Standard 75 150 200 160 100

Source: Monthly Air Quality Monitoring Report, April 2015, DoE

Note PM, s Fine Particulate MattePM;q: Respirable Dust ConterlflOy: Oxides of Nitrogen
CO: Carbone MondéOxide Osz: Ozone; DNA Data NotAvailable.

Surface Water Quality

Surface water quality information has been collected through secondary sources from a study
report namely O&Water Qu a | KatngphulPraver &Chattdgram, s : A
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Bangl adeshd wher e t hectedwiam differens pomtp bkarsaphulie r e ¢ ©
River and analyzed for various physiochemical parameters during winter. Effects of industrial
wastes, municipality sewage and agricultural runoff on the river water were investigated. The
study was conducted betweethe Kaloorghat Bridge and Patenga estuary including
Chattogram port. This is the most polluted area due to the presence of many chemical
fertilizers, iron, leather and pharmaceutical industries. All these industries discharge their
untreated toxic wasteater directly into the riveKarnaphuli

Water samples were collected from #arnaphuliRiver during winter seasons and tested for
physical and chemical parameteging an early study carried out in 20Hfteen sampling
points were selected. The important water quality parameters, such as color, odor,
temperature, pH, TSS, TDS, TS, BOD, COD, DO, turbidity, EC and salinity averkyzed

the results are presentedTiable 5.4.

Table 5.4: Physical and Chemical Parameters oKarnaphuli River Water

D Elr Odor Tem.| TSS| TDS TS Turb | DO H EC |BOD |COD| Salinity
mgll | mgl | mglL | FTU | mg/L P usicm | mg/L | mg/L | mgl/L

S1 |[Nearly colorless Odorless 21 |590 [13200 |13990 (42.00 |3.0 |7.0 |19920 |163 |390 |6.20

S-2  |Nearly colorless Odorless 21 |560 [17500 18300 |50.10 |2.6 |6.9 |31340 |178 [380 |6.50

S3 Nearly colorless Odorless 22 |610 |16100 16850 |49.45 (2.7 6.9 |29900 [195 420 [9.20

S4 Nearly colorless Odorless 23 |513 |18530)19210|48.23 [2.9 |7.0 |31300 [160 |350 [7.00

S5 Nearly colorless Odorless 23.5 |360 [15000 15490 |38.54 (2.5 |6.9 |29200 [195 |423 [9.90

S6  [Nearly colorless Odorless 23.5 1490 [12590 13193 |45.00 |2.3 |6.8 |20700 |200 [425 |6.70

S7 |Muddy Pungent 22 |480 |510 1120 |40.50 |0.70 |6.7 |1080 |290 [635 |0.40
S8 |Turbid High pungent [22.5 |190 (421 |695 |16.20 |0.20 |6.6 |820 397 |865 |0.40
S9 |Turbid High pungent [23 |120 |292 |472 |14.00 |[2.10 |6.6 |552 198 |510 [1.50

S10 |Light green High pungent [24 230 |999 1320 [19.7110.35 |6.4 [1806 |[370 |755 |5.20

S11 |Oily&Black High pungent |24.5 380 |6920 |7441 |23.33 |0.65 |6.2 |11570 |285 |623 |5.10

S12 |Turbid Odorless 24 1175 |910 1167 |18.45]0.40 |6.4 |1712 273 |600 |1.40

S-13 |Nearly colorless Odorless 24 1305 |7510 |7932 |22.00 (1.50 |6.5 |12880 |{243 |590 [5.10

S14 |Lightgreen  |[Slightpungent |23.5 210 |3500 [3910 |19.50 |0.10 [6.4 |6190 310 [743 |2.70

S-15 |[Turbid Slightpungent [23.5 [275 |6300 (6685 [26.10 |1.20 |6.5 |10450 (255 |695 |4.70
ngd Colorless Odorless |20-30| 150 | 2100 - - 458| 6-9 | 1200 | 50 | 200 -

Sources: Water Quality Parameters: A Case Studarhaphuli River Chattogram, Bangladesh, M. Igbal
Sarwar, Ahmad Kamruzzaman Majumder and M. Nurul Islam; Bangladesh J. Sci. Ind. Res. 45@81,177
2010.

The mean values of water temperature, TSS, TDS, TS, turbidity, DO, BOD, COD, pH, EC
andtotalal kal i nity were 23 , 365.87 mg/L, 8018. 8
6.65 mg/L, 13961 us/cm, 247.47 mg/L, 560.27 mg/L and 4.8 mmgépectively.

Groundwater Quality

Groundwater guality has also been codrl ectec
Quality in Urban Bangladesh: A Case Study of Chattogram Metropolitan City to Improve

Ser vi ce chreediouwt €uring62011in the study, the environmental (laboratory)

analysis reveals that out of 13 physiochemical parameters, eight parametedmgndDS,

turbidity, pH, iron (Fe), nitrates (N§p arsenic (As), hardness and chloride-@re found

within the permissible range. However, the values of five parameters, i.e. EC, nitritgs (NO
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DO, BOD and free chlorine are noticed quite high. Qaitiew parameters are observed in
critical condition in thesouthernpart of Chattogram than in thrthernpart of Chattogram
shown inTable 5.5.

Besides, the Chattogram District, especiéhycity area, is away from arsenic contamination
and also be awidered as arsenic contamination safe zone. Mapsehiccontamination of
Bangladeslis shownin Figure 5.13

Table 5.5: Summary of Measured Water Quality Parameters in Chattogram Area

Parameter Northern Part of Chattogram Southern Part of Chattogram
Max Min | Mean | Std. dev| Max Min Mean | Std. dev
EC e8cm|2637.0 | 53.67| 583.511| 558.274 | 2637.0| 53.67 | 733.455| 641.11414

TDS mg/l 1450.30| 74.44| 394.814| 327.569 | 1450.3| 128.00| 500.982| 356.56425
Turbidity (NTU) | 256.86 | 0.12 | 8.6083 | 39.3495| 256.86| 0.12 10.9307| 49.15813
pH 11.80 |5.50 |6.8969 | 1.03752| 8.47 |5.50 |6.8989 | 0.73235
Arsenic (mg/l) | 0.00 0.00 | 0.0000 | 0.00000| 0.00 |0.00 |0.0000 | 0.00000
Iron (mg/l) 1.50 0.00 | 0.4671 | 0.32726| 0.80 | 0.30 | 0.4933 | 0.16352

Nitrate (mg/l) 60.00 | 0.00 | 17.8643| 16.8045| 60.00 | 0.00 | 25.2037| 16.30199
Nitrite (mg/I) 14.00 |0.00 |1.1845 | 3.52080| 0.60 | 0.00 | 0.0659 | 0.15633

DO (ppm) 33.50 |6.00 | 11.5262| 4.62169 | 33.50 | 7.20 | 11.2704| 5.29483
BOD (ppm) 67.00 | 6.00 | 25.0845| 16.1433| 67.00 | 6.00 | 28.2815| 18.87526
Chlorine 40.56 | 0.00 |1.7800 | 6.16414| 40.56 | 0.00 | 2.4393 | 7.65369
(mg/))

Hardness (mg/l)| 430.00 | 32.00| 140.500| 84.9175 | 430.00| 40.00 | 161.333| 83.10142
Chloride (mg/l) | 909.90 | 20.28| 195.977| 224.672| 909.90| 20.28 | 270.410| 247.17871

Sour ce: 6Supply Water Quality in Urban Bangl ade:
to I mprove Service Deliveryo; G@hattogram 2pllal i ty t est

Power Grid Company of Bangladesh 5-14



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

LN e MINT :{v'l:.‘T M'I{TT
Bangladesh
Arsenic Contammatlon
Legend
[nternational Boundary s of Arsenic Contaminated Wells
r —-— District Boundary B Arscnic Safe z
27 River System =20%, B
== 20 to =40%,
= 40 10 <60%
| | =60 to = 80%
- ==R%
India - ’
- W%«J{"--M
Sunamganj : V i
1
Ed ™2
¢ 1
Myanmar
h_ FKM ; ":
" gl S g -
Moo, O | . Sowrce: DPHE 2009, NWRD
" rlv-'.r ,\::-*I:n r 'a'.~1|."'-1r :uﬂ'n"
Figure 5.13: Arsenic Contamination Areas in Bangladesh
5-15

Power Grid Company of Bangladesh



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

5.1.11 Land Resources

The proposed transmission line will pass through the Chattogram Coastal Plain in Hathazari,
Chandgaon, Panchlaish, Khulshi and Chattogram sadar Upazilas and pass over #umsame

in Patiya and Anowara Upazilas; and will pass over the Northern and E&stismin
AnowaraUpazila. Theproposed substations will be constructed in the Chattogram Coastal
Plain.

The Rightof-Way (RoW) of proposed overhead transmission line from Anowara to Patiya
Upazila will pass over the agriculture land. Then the line avdssthe KarnaphuliRiver.

After that the overhead line will go undergroumgh to New Mooring substationAn
underground power transmission line will bed from Khulshi to Hathazari along the
roadside. The RoW of proposed underground transmission linaiislyrmonagriculture
land. Thelocal roads and levees between agricultural lands will be used as termgpuresg
tracksfor transporting construction material.

The proposed New Mooring substation will be constructed on agricultural land
whiletheKhulshisubstation will be constructed on ragricultural fallow land (within the

existingsubstation area).

Summaries ofland use of RoW of transmission lirend substationsre presented in
Tables5.6to 5.8. The detailed land use and land form of the trassion line corridor is
presented iTable 5.9.

Table 5.6: Land Use of Direct Impacted Area (DIA) Considering 20m RoW

Area (Hectares)
Anowara to New Anowara to Khulshi to K hulshi- % of
Land Use Mooring New Mooring | Madunaghat | Anandabazar (New | Total | Total
Transmission Transmission | Transmission | Mooring)- Rampur | Area | Area
Line Line Line Transmission Line
Built-Up 0.81 7.65 22.85 0.00 31.31| 38.65
Non-Linear
Fresh Water 0.03 0.00 0.00 0.00 0.03 | 0.04
Aquaculture
Agricultural
land (NCA) 28.46 1.17 0.33 0.50 30.46| 37.6
Orchards and
Other 0.62 0.91 0.88 0 2.41 2.98
Plantations
Rivers and 2.02 0.04 0.07 0.00 2.13 | 2.63
Khals
Rural 7.94 1.17 4.97 0.4 14.48 | 1788
Settlement
Forest 0.00 0.00 0.01 0.00 0.01 | 0.01
Plantation
Shrub
Dominated 0.00 0.00 0.00 0.00 0.00 0.00
Area
Mud Flats or 0.00 0.17 0.00 0 017 | 0.21
intertidal zone
Total 39.88 11.11 29.12 0.9 81 100.0
Source: ESIARP study and NWRE2012.
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Table 5.7: Land Use of Indirect Impacted Area (l1A) Considering 80m RoW

Land Use Area (Hectares) Total
Anow | Khulshi | Khulshi- | Anandab Anawara- Tota | %
ara to to anandab azar- Anandabazar I of
New | Maduna azar rampur 400kv Area | Tot
Moori ghat UGTL UGTL (Overhade+Under al
ng UGTL ground)
OHT Transmissionline.
L
Built-Up NonLinear 4.74 112.25 0.00 0.00 0.00 116. | 26.
99 66
Fresh Water Aquaculture | 0.81 0.00 0.00 0.00 0.00 0.81| 0.1
8
Agricultural land (NCA) 137.03 5.86 0.34 0.34 0.00 143. | 32.
57 71
Orchards and Other 0.19 1.48 0.00 0.00 0.00 1.67| 0.3
Plantations (Trees) 8
Rivers and Khals 9.95 0.51 0.00 8.46 0.00 189 | 4.3
2 1
Rural Settlement 44.05 25.12 0.24 0.72 0.00 70.1 | 15.
3 98
Forest Plantation 0.00 0.78 0.00 0.00 0.00 0.78| 0.1
8
Shrub Dominated Area 0.00 0.17 0.00 0.00 0.00 0.17| 0.0
4
Mud Flats or intertidal 0.00 0.00 0.00 0.00 0.00 0.00| 0.0
zone 0
Road Side Land 0.00 0.00 48.15 20.71 16.99 85.8 | 19.
5 56
Grand Total 196.77| 146.17 48.73 30.23 16.99 438. | 100
89

Source: ESIARP study and NWRER2012.

5.1.12 Land Requirement

A total of 7.41 hectres of land required for construction of New Mooring and Khulshi sub-
stations. New mooring sus station will be constructed under the World Bank funded
ESPNER project which will be considered as associated facilities. ESPNER project will
acquire 18 acres of land and among the part of the land will be used for this project.

Table 5.8: Land required for Substation Area

Substation Landuse Area (hectare)
New Mooring Agriculture 7.29
Khulshi Settlemen(inside existing substation) 0.12

Source: ESIARP study and NWRE2012.

Note: The NevwMooring substation will be constructed undeothemroject and will be upgraded to 230/132
kV underthe proposegroject.

Power Grid Company of Bangladesh 5-17




Environmental and SociséinpactAssessmerdand Resettlement PIESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Table 5.9: Land Use, Land Form, and Other Salient Information of Transmission Line Right of Way

Infra -

Location of Angle Number Terrain Natural Geology and Current Accessibility to structure Residential
Tower of Towers Type Environment Saoll Land Use Towers . Crossing
Crossing
Anowara to New Mooring Overhead TransmissiorLine
Anowara toAngle 3 Nearly flat | Mostly paddy | Alluvium Agricultural The tower Gobadia Part of Gobadig
Point AP)-1 fields land with part | locations are village and | village
Mouza Dudhkumar of the easily accessible| two road
Bondor ’ settlements | from Dudhkumar| crossings
: soling road and
;J‘pazna/ Thana : West Char Peer
nowara, Gobadia T
Aulia high school
road
AP-1to AR2 7 High and Scattered Alluvium Agricultural The tower Goalpara | Part of Gobadig
Mouza Gobadia slightly village and land with part | locations are village and | village
Boirag ’ undulated | paddy fields of settlements| easily accessible| fiveroad
Upazila/ Thana (+/-10 feet) and a ditch from Goalpe_tra crossings
Bondor Anowara Road, Fertilizer
’ Road etc.
AP-2 to AR3 7 High and Mostly paddy | Alluvium Agricultural The tower Bairag Part of Bairag
Mouza Chatori, Boirag slightly fields with land with part | locations are village and | village
Upazi undulated | some narrow of settlements| easily accessible| four road
pazila/ Thana )
Anowara (+/-9 feet) canals and and a canal | from Chattogram| crossings
scattered to Anowara
village fertilizer roadand
Purba Bairag
road
AP-3 to AR4 4 Low and Paddy fields | Valley Agricultural The tower Oneroad Residential are:
Mouza Chatori slightly Alluvium and | land with two | locations are crossing is away from
Koinpur ’ undulated Colluvium narrow canals| easily accessible the TL corridor

Upazila/ Thana

(+/-12 feet)

from Shahbari

Power Grid Company of Bangladesh

5-18



Environmental and SociséinpactAssessmerdand Resettlement PIESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

Infra -

Location of Angle Number Terrain Natural Geology and Current Accessibility to structure Residential
Tower of Towers Type Environment Soil Land Use Towers . Crossing
Crossing
Anowara Road
AP-4 to AR5 1 Nearly flat | Paddy fields | Valley Agricultural The tower Existing Residential areq
Mouza Koinpur (+/-3 feet) Alluvium and | land locations are 230 kV line | is away from
Upazila/ Thana Colluvium easily accessible the TL corridor
Ar?owara from Daulatpur
' to Fakirkhan roag
AP-5to AR6 3 Nearly flat | Paddy fields | Valley Agricultural The tower Nil Residential areq
Mouza Daulatpur, (+/-2 feet) Alluvium and | Land locations are is away from
Koinpur Colluvium easily accessible the TL corridor
: from Daulatpur
Xﬁg\f\;;arja-rgigz to Fakirkharroad
AP-6 to AR7 2 Slightly Paddy fields | Valley Agricultural The tower Oneroad Residential are:
Mouza Daulatpur, undulated Alluvium and | land with part | locations are crossing is away from
Upazila/ ThanaPatia (+/-6 feet) Colluvium of settlement | easily accessible the TL corridor
from Daulatpur
to Guptal road
AP-7 to AR8 6 Nearly flat | Paddy fields | Valley Agricultural The tower Koigram Part of
Mouza Koigram, Sha (+/-1 feet) | with scattered | Alluvium and | land with part | locations are and Sha Koigram and
Mirpur villages Colluvium of settlements| easily accessible| Mirpur Shamirpur
Upazila/ Thana from Koigram village Village
P . village road and | with three
Bondor, Patia
Chattogram to road
Anowara road crossings
AP-8 to AR9 3 Slightly Scattered Valley Settlements | The tower Sha Mirpur | Part of
Mouza Juldha Sha high and villagesand | Alluvium and | with some locations are village Shamirpur
mirpur undulated | paddy fields | Colluvium agricultural easily accessible| with Village
(+/-6 feet) land from Sha Mirpur | thregoad

Upazila/ Thana

Power Grid Company of Bangladesh
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Infra -

Location of Angle Number Terrain Natural Geology and Current Accessibility to structure Residential
Tower of Towers Type Environment Soll Land Use Towers . Crossing
Crossing
Bondor road crossings
AP-9 to AR10 3 high and Paddyfields Valley Agricultural The tower Tworoad | Residential are:
Mouza Juldha, slightly Alluvium and | Land locations are crossings | is away from
Sikalbaha undulated Colluvium easily accessible| andone the TL corridor
Upazila/ Thana (+/-7 feet) from Dhulda to | canal
Bgndor Patia Char Arani road
AP-10 to AR11 2 High and Paddy fields | Valley Agricultural The tower Tworoads | Partof Dhulda
Mouza Char Lakkha, slightly with scattered | Alluvium and | lands with part locations are village
Sikalbaha undulated | villages Colluvium of settlements| easily accessible
Upazila/ ThanaPatia (+/-8 feet) from Sikalbaha
P village road
AP-11 to AR12 5 Nearly flat | Paddy fields | Valley Agricultural The tower Three Part of Char
Mouza Char Lakkha (+/-1 feet) | with one or Alluvium and | lands with part locations are roads Lakkha village
Upazila/ ThanePatia two house Colluvium of settlements| easily accessible
from Char
Lakkha village
road
AP-12 to AR13 5 High and Paddy fields | Valley Agricultural The tower Existing Residential are:
Mouza DangarChar slightly with two Alluvium and | Land locations are 132 kV line | is away from
Upazila/ ThandBondor undulated | narrow canals, Colluvium easily accessible the TL corridor
P (+/-7 feet) from Paschim
Char Lakkha
village road
AP-13 to AR14 1 High and Paddy fidds Valley Agricultural The tower Existing Residential areg
Mouza DangarChar slightly Alluvium and | Land locations are 132 kV line | is away from
. undulated Colluvium easily accessible the TL corridor
Upazila/ Thanaondor (+/-7 feet) from Paschim

Char Lakkha
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Location of Angle Number Terrain Natural Geology and Current Accessibility to stIrTJf(;ZJ-re Residential
Tower of Towers Type Environment Soll Land Use Towers . Crossing
Crossing
village road
AP-14 to AR15 2 High and Paddy fields | Valley Agricultural The tower Tworoads | Residential are:
Mouza DangarChar slightly Alluvium and | Lands locations are is away from
. undulated Colluvium easily accessible the TL corridor
Upazila/ThanaBondor (+1-4 feet) from Zulza
substation road
AP-15 toAP-16 1 Low, Karnaphuli Valley River The tower - Residential are:
Mouza Dakkhin undulated | River Alluvium and locations are is away from
Halishahar Colluvium easily accessible the TL corridor
Upazila/ ThanaBondor from port road
AP-16 to AR17 1 High, Urban Area | Valley Industrial area| The tower Industrial | Residential areg
Mouza Dakkhin slightly Alluvium and locations are areaand | is awayfrom
Halishahar undulated Colluvium easily accessible| Chattogram| the TL corridor
Upazila/ ThanaBondor (+/-4 feet) from port road port
AP-17 to Underground - Moderately | Urban Area | Valley Industrial area| The tower Industrial | Residential areg
undulated Alluvium and locations are area and is away from
Colluvium easily accessible| Chattogram| the TL corridor
from port road port
Anowara to New Mooring Underground TransmissionLi ne
Port Link Road to - High, Urban Area | Alluvium City Port Link Road | Along the | Underground
Halishahar Railway slightly Beach and | Corporation | to Halishahar existing cable route
Station undulated Alluvium Road Railway Station | road goes with the
(+/-12 feet) network alignment of
existing road
Halishahar Railway - High, Urban Area Alluvium City Halishahar Along the | Underground
Station to Chawchala slightly Corporation | Railway Station | existing cable route
undulated Road to Chawchala road goes with the
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Location of Angle Number Terrain Natural Geology and Current Accessibility to stIrTJf(;ZJ-re Residential
Tower of Towers Type Environment Soll Land Use Towers C . Crossing
rossing
(+/-12 feet) network alignment of
existing road
Chawchala to Ananda - High, Urban Area | Alluvium City Chawchala to Along the | Underground
Bazar Bridge slightly Corporation | Ananda Bazar | existing cable route
undulated Road Bridge road goes with the
(+/-12 feet) network alignment of
existing road
Ananda Bazar Bridge - High, Urban Area | Alluvium City Ananda Bazar | Alongthe | Underground
to New Mooring slightly Corporation | Bridge to New existing cable route
undulated Road Mooring road goes with the
(+/-12 feet) network alignment of
existing road
Khulshi- Anandabzar (New Mooring) -Rampur 230kV double-circuit undergroundtransmission line,
Chattogram Port Link - Nearly flat | Urban Area | Alluvium City Port Link Road | Along the | Underground
Road to Chattogram (+/-4 Corporation | to Coastal road | existing cable route
coastal road Road road goes with the
network alignment of
existing road
Chattogram Coastal - Nearly flat | Urban Area | Alluvium City Chattogram Along the | Underground
Road to Ananda Bazar (+-4 Corporation | Coastal Road to | existing cable route
(substation) Road Ananda Bazar road goes with the
Road network alignment of
existing road
Ananda Bazar Bridge - Nearly flat | Urban Area | Alluvium City Ananda Bazar | Alongthe | Underground
to New mooring (+-4 Corporation | Bridge to New existing cable route
Road Mooring road goes with the
network alignment of
existing road
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Location of Angle Number Terrain Natural Geology and Current Accessibility to stIrTJf(;ZJ-re Residential
Tower of Towers Type Environment Soll Land Use Towers . Crossing
Crossing
Khulshi to Madunaghat Underground Transmission line
Khulshi to GEC moor - Very High, | Urban Area Dupi tila City Khulshi to GEC | Along the | Underground
significantly formation Corporation | City Corporation | existing cable route
undulated Road Road road goes with the
(+/- 60 feet) network alignment of
existing road
GEC to Bahaddarhat - High, Urban Area | Valley City GEC to Along the | Underground
significantly Alluvium and | Corporation | Bahaddarhat City existing cable route
undulated Colluvium Road Corporation road goes with the
(+/- 25 feet) Road network alignment of
existing road
Bahaddarhat to - High, Urban Area | Valley City Bahaddarhat to | Along the | Underground
Chandgao undulated Alluvium and | Corporation | Chandgao City | existing cable route
(+/- 11 feet) Colluvium Road Corporation road goes with the
Road network alignment of
existing road
Chandgado - Slightly Urban Area | Valley City Chandgao to Along the | Underground
MadunaGhat High, Alluvium and | Corporation | Madunaghat City| existing cable route
undulated Colluvium Road Corporation road goes with the
(+/- 16 feet) Road network alignment of
existingroad
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Some photographs of the transmission line corridors
are presented in Figures 5.14 to 5.19, whereas the
land use maps of these corridors are presented in
Figures 5.20 to 5.29

Figure 5.14: Anowara to New Mooring OHTL Figure 5.15: Anowara to New Mooring OHTL
Route Route

oo

Figure 5.16. Ananda Bazar to KhulshiUGTL Figure 5.17: Ananda Bazar to KhulshiUGTL Route
Route
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!

Figure 5.20: Road/Railway/Canal Crossing Point of Ananda Bazar Rampur UGTL Route
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Figure 5.21: Khulshi to Madunaghat Underground TransmissionL ine Route

Land Use : Anowara-Newmooring (Overhead/Underground) Transmission Line
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Figure 5.22: Land Use of Anowara to New Mooring Transmission Line
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Land Use : Anowara-Newmooring (Overhead) Transmission Line
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Figure 5.23: Land Use of Anowara to New Mooring Transmission Line
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Land Use : Anowara-Newmooring (Overhead) Transmission Line Map-02
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Figure 5.24: Land Use of Anowara to New Mooring Transmission Line
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Land Use : Anowara-Newmooring (Overhead) Transmission Line
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Figure 5.25: Land Use of Anowara to New Mooring Transmission Line
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Land Use : Anowara-Newmooring (Underground) Transmission Line Map-04
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Figure 5.26: Land Use of Anowara to New Mooring Transmission Line
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Land Use : Khulshi-Madunaghat Transmission Line
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Figure 5.27: Land Use of Khulshi to Madunaghat Transmission Line
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Land Use : Khulshi-Madunaghat Transmission Line Map-01
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Figure 5.28: Land Use of Khulshi to Madunaghat Transmission Line
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Land Use : Khulshi-Madunaghat Transmission Line
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Figure 5.29: Land Use of Khulshi to Madunaghat Transmission Line
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Land Use : Khulshi-Madunaghat Transmission Line Map-03
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Figure 5.30: Land Use of Khulshi to Madunaghat Transmission Line
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Figure 5.31: Khulshi-Anandabazar (New Mooring}Rampur Transmission Line

5.2 Agriculture Resources

5.2.1 Cropping Pattern and Intensity

Most parts of the overheattansmission lines of the proposed project are located in
agricultural land, whereabe 20meter RoW othe underground linemostly pasgsthrough

the urban areas of Chattogram City Corporation. However, most of the agricultural lands of
urban area remaifallow throughout the yearsDouble cropping is practiced in most of the
study area with triple cropping also being practiced in some arkgbrid Augice and
summer vegetables are grown in Khar&gnd high yield verities(HYV) of rice in Kharif-II,

while HYV Bororice and winter vegetables are grown in Rdbiso known as Rabi)
seasor®’The cropping intensity ofhe overall studyarea is about 15percent while the
cropping intensity of DIA is about 1G&rcent

The New Mooringsubstatiorwill alsobe constructedn agricultural land, whiléghe Khulshi
substation will be constructezh non-agricultural land. The substation site éw Mooring
is double cropped and the cropping intensity of this area is aboie26ént

5.2.2 Crop Area and Production

Total cropped area is 46 ha in direct impacted arean(ZBbW) of which rice igultivatedon
abouB7.7ha and vegetablem abouB.3 ha. Total production of the arkas been estimated

®Aus Aman andBoro are rice varieties cultivated in Bangladeshusis generallycultivated in JulyAugust;
Amanin DecembetJanuaryandBoroin March-Maycropping seasons.

Y Thekharif cropping season is from July to October andr&i# cropping season is from October to March.
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to beabout 239tons per year, where rice production is 119ton and viegepbduction is
120ton. Detailed cropped area and productiothe RoW is presented Table 5.10

Table 5.10: Cropped Area and Production in Proposed RoW

Crop Area (ha) Crop Production (tons)
Crop Name Crop
20-m RoW 100m RoW Yield 200m RoW | 100m RoW
(ton/ha)

Aus Rice 3.6 16.5 3.8 14 63
AmanRice 28.5 136.0 2.9 83 394
BoroRice 5.7 255 3.9 22 99
Total Rice 37.7 178.1 119 557

Summer
Vegetables 2.1 9.0 13.0 28 117
Winter Vegetables 6.2 29.0 15.0 92 435
Total Non-Rice 8.3 38.0 120 552
Grand Total 46.0 216.1 239 1109

Source: ESIARP Study, 2017.

In the substation areahetotal cropped area is 14.58 hectare anduaproduction isabout
65.89ton. Detailed cropped area and production by substations is presemtdae5.11

Table 5.11: Cropped Area and Production in Proposed Substation

Crop Yield New Mooring Substation
Crop Name (torvha) Crop Area Annual Crop Production
(ha) (Ton)
AmanRice 2.9 7.29 21.14
BoroRice 3.9 5.82 22.7
Vegetables 15.0 1.47 22.05
Grand total 14.58 65.89

Source: ESIARP Study, 2017.

Irrigation coverage of the study area is l€rcentof NCA during the rabi/dry season.
Irrigation is provided by using shallow tube wells (STW) aeeptube wells (DTWs)or
HYV Boro rice, potato, vegetables and wheabps

5.3 Ecological Resources

The substations and transmission lirefsthe proposedproect are located indifferent
ecosystems in Chittagong Town and Anowara Upazila of Chittagong diStnietprimary
data for ecological resources was collectiebugh a line transect walk to document the
basdine situation andto assess the potentiahpacts of the proposed interventions on
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ecological resources of the area.corridor of 100m width was studied during the traas
walk.

5.3.1 Bio-ecological Zone

The International Union for Conservation of Nature (IUCN), Bangladesh has divided the
whole county into 25 Bioecological Zones in the context of biological diversity (Nistiat

al. 2002). The study area covergdhittagong Hills and th€HTs and ii) Coastal Plainsas
shown inFigure 5.32

Power Grid Company of Bangladesh 5-37



Environmental and SociénpactAssessmerdnd Resettlement PIdESIA-RP)
Bangladesh Power System Upgrade and Expansion Project, Chattogram

4 Ecological Zone Map

N

. Sub-staiion Agro-Ecobagicsd Zowe

— Propised T/L - Chimagory Coastal Plain
S tonndury © Nooheand Fstos Hill
1 Magor River e

' Vourg Meghna Fatisyring Phosplain

'.3\' N pvpevd by
[ yourcen: Poyevion: 4 R raden
Nathoaul Watzr Resnarces Dutabue (NWRDY|  [wergladech Trnsverse Mercmoeqlsimy| 6 3 0 3 CEOIS S
CEGIS Archive Datuss « Everes: 1830 $
Owemhy 006

Figure 5.32: Bio-Ecological Zones of Study Area
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5.3.2 Ecosystem s

The ecosystem of the study area belongs to mainly tiypes terrestrial and aquatic
ecosystems. Brief descriptions of these ecosystems arelggicem.

Terrestrial Ecosystems

The terrestrial ecosystem is classified into two major groups namely terrestrial flora and
terrestrial fauna.

Terrestrial Flora. According to the field investigation, the terrestrial flora of the study area
has been dividednto three subcategories based on landscape and vegetation patterns: i)
homestead/settlement vegetation crop-field vegetation and iii) roadside vegetation. A
description of theesubcategories is presented below:

Homestead/settlement vegetation is type of vegetatiothatoccurs withina houseMost of

the studyarea isurban except for Anowara. The studsea inAnowarais purely rural with
different fruiting trees. Homestead vegetation found in this area is low in terms of abundance
and diversy. Dominant species of this area recorded were Barndok)( Indian Shirish
(Gagan Shirish Drumstick Gajna) beetlenut Supar), Albizia (Koroi), Eucalyptus,and
Acacia @kashmoni

Cropfield vegetation idound mostly around the cultivated ared3ominant species of the
cropland include Kaisa and Bermuda grasDuyrbaGhash. Although the crogdield
vegetation shows less diversity but it provides feeding habitats to tiny wildlife.

Roadside vegetation occupies road slopes of any given areaidekeof theexisting roads
both in the Chittagong Town as well as Anowaracovered bya few dominant species of
plants including Pink Morning Glory Dhol Kolmi), Indian RosewoodSisy, Indian Coral
Tree Mandarn, Hill Glory bower @haf, and Shialmutra Typical views of these
subcategoriearepresented ifrigures 5.33t0 5.38.

Figure 5.33: HomesteadVegetation, Khulshi Figure 5.34: HomesteadVegetation,
Anowara
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Figure 5.35: RoadsideVegetation, Anowara  Figure 5.36: Crop-field Vegetation, New

Mooring
Figure 5.37: Roadside Vegetation, Figure 5.38 Road Side Vegetation
Anandabazar to Khulsi Anandabazar to Rampur

Terrestrial Fauna. The study area belongs to mainly urbamd agriculturalecosystem,
which has been highly disturbeshd modifiedby human activities. Therefore, diversity of
wildlife species in this study area is very low. A brief account of terrestrial faumavigled
below in accordance with their hierarchy:

Amphibians are not truly terrestrial in account of their life cycle. They possess a diversified
life cycle from larva to adult stages. Common ToKdrno Beng, Ornate Microhylid Frog
(China Beng,Ballon Fiog (Potka Bengjandindian Cricket Froglhi-Jhi Beng are among the
dominant species throughout the study area. Most of the amphibians inhabit the edges of
ponds,paddy¥ields, ground holes, grasslands, bushes and tree holes. According te IUCN
Bangladesh (@15a), the Microhylid Frog has been categorized as Least Concern (LC)
species to the country.

Reptilesbelong to adiversified group incomparisonwith the amphibians. They are found
abundary especially in a rural area like Anowara but occasional in the urban ecosystem.
The Common Garden Lizaré(rigiti), Northern House Geckd iktiki), Bengal Lizard Gui
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