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EXECUTIVE SUMMARY

Introduction

The Government of Bangladesh (GoB) has adopted a strategy for the development of the power sector which
envisages private participation in the sector. As a part of this strategy, Unique Meghnaghat Power Limited (UMPL),
a Joint Venture Company constituted by the consortium consists of Unique Hotel & Resorts Limited (UHRL), GE
Capital Global Energy Investments BV and Strategic Finance Limited (SFL), has been incorporated in the year
2018 for development of 600-Megawatt (MW) RLNG based Combined Cycle Power Plant (CCPP) project with net
output 588.31 MW at Dudhghata Mauza in Pirojpur union of Sonargaon upazila under Narayanganj district,
Bangladesh. This project is expected to be funded by Asian Infrastructure Investment Bank (AlIB), DEG and
Standard Chartered Bank (SCB).

UMPL had applied for Environmental Impact Assessment (EIA) approval to Department of Environment (DoE),
Bangladesh and site clearance was obtained vide Memo No. 19-29585 dated 01/10/2019 valid through 30/09/2020.
Site Clearance was renewed vide Memo No. 21-54203 valid till 30/09/2021. UMPL also received the Environmental
Clearance Certificate (ECC) on 19.07.2020 (Memo No: 22.02.6700.140.72.065.19-09).

The Environmental and Social Impact Assessment (ESIA) study is undertaken in line with the applicable policy
framework of AlIB, DEG and SCB with the objective of assessment of the major environmental and social (E&S)
impacts arising due to the proposed project activity during its construction and operation phases within the area of
influence, recommending the possible mitigation measures for any adverse impacts, management and monitoring
plan to evaluate the effectiveness of the mitigation measures as a part of the Environmental and Social
Management Plan (ESMP). This Executive Summary presents salient features of the project, the main findings and
the conclusions of the Environmental and Social Impact Assessment (ESIA). The ESIA report underwent several
rounds of revision following comments from the Lenders and the draft final ESIA was published for disclosure on
March 26, 2022 online at the website of UMPL and the Lenders. Hard copies of the draft final ESIA Report were
made available at Union Parishad and UMPL site Office for the stakeholders. After addressing the comments
received from various stakeholders following 90 days of disclosure period, the present version of ESIA report was
finalised. This version of ESIA Report takes into account all the comments of the stakeholders for this project. The
Executive Summary of final ESIA would be available at UMPL website htips://umplbd.com.

In addition to the ESIA, a Livelihood Restoration Plan (LRP) has also been prepared to address the potential
adverse livelihood risks and impacts associated with the procurement of land for the project site, widening of
approach road and restrictions to the fishing community. The final LRP report would also be available is presented
in a separate document, which is available at UMPL website htips://umplbd.com.

Any queries or complaints related to this project be raised to the Grievance Redress Committee (GRM) of
this Project for free and without fear of reprisal at the following numbers:

Permanent Committee of the GRM
General Manager Site Chairperson & Head 01787690851

Deputy Manager Site Chief Grievance Officer 01713205320

Deputy Manager Admin ~ Member 01713205315
Deputy Manager, EHS Member 01713205295
Deputy Manager, Social Member 01713205310

Policy, Legal and Administrative Framework
The policy framework under the purview of which the project and the ESIA study have been governed are:

. Bangladesh national and local policy, legal and institutional framework.

. AlIB Environmental and Social Policy.
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. DEG Sustainability Guideline
. IFC Performance Standards and EHS Guidelines.
. Equator Principles 2020

The Power Project falls under the Red Category as per the Environment Conservation Rules, 1997 and is
categorized as Category A as per AlIB's ESP, Equator Principles 2020 and IFC’s Performance Standards.
Implementing agencies involved in implementing any part of project activities would follow the applicable
government laid down laws/ acts/ regulation and the guidelines of the sponsors. Salient E&S policies applicable
for the project would be National Environment policy, 2018, National Environment Management Action Plan, 1995,
Environmental Conservation Act 1995 and subsequent amendments, Environmental Conservation Rule 1997 and
subsequent amendments, The Factories Act, 1965 and Bangladesh Labour Law 2006.

The applicable AlIB Environmental and Social Standards include:

. AlIB ESS 1: Environmental and Social Assessment and Management as the project is required to ensure
their Environmental and Social assessment and management measures are proportional to project risks and
impact are implemented,

. AlIB ESS 2: Involuntary Resettlement as despite the project land being procured by willing buyer and willing
seller method, there are 90 landowners who have become agriculturally landless. Apart from that 60-
fisherman family and 18 land dependents have also been impacted due to land procurement.

. AlIB ESS 3: Indigenous Peoples is not applicable for the project as indigenous people are not present within
the Area of Impact (AOI).

The applicable IFC Performance Standards (PS) for the project and the requirements include:

) PS 1 (Assessment and Management of Environmental and Social Risks and Impacts): Carry out regular
assessment of the potential social and environmental risks and impacts and to implement mitigation measures
and manage impacts consistently.

. PS 2 (Labour and Working Conditions): Conduct the project activities in accordance with the four core labour
standards (child labour, forced labour, non-discrimination, and freedom of association and collective
bargaining)

. PS 3 (Resource Efficiency and Pollution Prevention): Measure the ambient conditions and application of
technically and financially feasible resources with pollution prevention principles and techniques to avoid or
to minimize adverse impacts on human health during the entire project lifecycle

. PS 4 (Community Health, Safety and Security): Evaluate risk and impact of the affected community during
the project life and establishment of mitigation or control measures.

. PS 5 (Land Acquisition and Involuntary Resettlement): Adopt systems to avoid /minimise social and economic
impacts related to land acquisition as approximately 90 landowners have become agriculturally landless and
60-fisherman families &18 land dependents are envisaged to be impacted due to land procurement.

. PS 6 (Biodiversity Conservation and Sustainable Management of Living Natural Resource): Evaluate the
conservation plan for the project based of the land use of the project site.

Project Location & Key Features of the Site and Surroundings

The proposed project site is situated in Dudhghata Mouza of Pirojpur union, Sonargaon Upazila, Narayanganj
district, Bangladesh and a total land area of 21.07 acres has been acquired for the plant. The site is about 27.3 km
from Dhaka Zero point. The project site is situated on the right bank of the branch channel of Meghna river. The
project location is presented in the figure below.
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Project Location Map

Project Description

The proposed 600 MW Re-gasified LNG (RLNG) based CCPP Project is being developed on Build, Own and
Operate (BOO) basis for a term of 22 years with a construction period of 3 years for a net output of 588.31 MW.
The preferred unit configuration for the project would consist of a power block of 600 MW with Heat Recovery
Steam Generator (HRSG), one steam turbine (ST) and two generators. The plant would run on RLNG from
Petrobangla through Titas Gas Transmission and Distribution Company Limited (TGTDCL). The major components
of the power plant:

Gas Turbine: The function of the Gas Turbine and Generator (GTG) is to generate the electrical power and to
provide heat source to HRSG. The gas turbine would be of single flow open cycle type allowing continuous
operation at the rated output and the operation would be completely taking place from the Local Control Cubicle
and the Central Control Room.

Heat Recovery Steam Generator (HRSG): The HRSG is located at the downstream of gas turbine, generates
steam using the exhaust gas from the gas turbine to feed the steam turbine.

Steam Turbine Generator (STG): The STG would generate the electrical power by admitting the steam from the
Heat Recovery Steam Generators (HRSG) in order to supply the power to the Grid system.

Feed Water System: The feedwater system delivers feedwater from low pressure drum to the HRSG economizer
inlet header and supplies spray water of HP steam system, HP bypass system and reheat steam system.

Condensate System: Low pressure (LP) turbine exhaust steam comes to Condenser where it is condensed to
saturate liquid conditions and accumulated into Condenser Hot well. The Condensate System delivers this
condensate from the condenser to the LP steam drum of HRSG via the condensate extraction pumps.

Cooling Water System: The functions of the closed loop cooling water system is to supply make-up water for
cooling the plant system, indirect cooling of demineralised cooling water circuit for gas turbine oil coolers, gas
turbine generator hydrogen coolers, steam turbine oil coolers, steam turbine generator air coolers, pumps, steam
and water samplers, air compressors, and any other equipment requiring cooling water and to reject the waste heat
to the auxiliary cooling water via the closed cooling water coolers.

Electrical Plant and System Requirement: A 400kV Gas Insulated Switchyard (GIS) would be envisaged for
evacuation of power, import of power for start-up / shut down / station auxiliary power through Unit Transformers
for the proposed power plant. This switchyard would be located within an area separate from the main powerhouse
building and would be surrounded by a chain link fence.

AECOM
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Power Evacuation and Off Take: Power generated from the proposed power plant would be evacuated to the
nearest grid substation of PGCB through 400 kV Single Circuit (S/C) line. The detailed interconnection plan with
PGCB nearest grid substation with due consideration of capacity addition of proposed 600 MW project would be
carried out by PGCB.

Stack: One un-insulated HRSG stack and one by-pass stack with stack heights of 75m and 60 m respectively
would be provided.

Control System: The control system consisting of Distributed Control System that includes complete control,
indication, annunciation and supervision of the electrical systems for the proposed power plant from the monitor
through plant DCS for main power plant and 400 kV system. A hardwired synchronizing panel, unit wise for both
generators would be provided.

The project also consists of the following components:
. Two temporary jetties (operational during construction period only) — for unloading of construction material &
heavy equipment

. Transmission line - 400 kV Single Circuit Transmission Line for evacuation of power to the nearest proposed
grid substation of Power Grid Company of Bangladesh (PGCB) on the opposite bank of Meghna River

) Water intake channel — Raw water intake channel and fore bay for water withdrawal from Meghna Channel
to Raw Water Pump House, located inside plant

. Gas pipeline - A subsurface pipeline of 20-inch diameter for supply of natural gas from PGCB across the river
on the opposite side of Meghna River

. Construction camp with treated sewage pipeline (operational during construction period only)— Comprise of
offices & living area for UMPL, GE and NEPC, warehouse and open storage yard (separate entry for the yard)
along with treated sewage pipeline from the modular STP to public sewage channel through a 105 m pipeline

. Additional land for laydown area- A 1.49-acre land procured on lease located adjacent to the plant site for
temporary storage of Construction materials (For a period of 15 months)

The major projects components shown on the layout is presented in the figure below:
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Associated Facility: The movement of men & material between the site & the laydown area is dependent on the
Approach Road and it is also considered as an Associated facility of this project.

The approach road to the site is a village metal road connecting Dhaka-Chittagong Highway to Dudhghata More.
Proposed construction labour camp site is located just beside this road before reaching Dudhghata More. The road
is maintained by the Local Government Engineering Department (LGED), Govt. of Bangladesh. The project intends
to use 780m-long segment of the existing road for carrying construction materials and ferrying personnel from the
campsite/laydown area to the project site. For heavy equipment and machinery for plant erection, UMPL would use
the waterway as principal means of transportation. The approach road is not part of the project and considered as
an Associated Facility to the project. LGED planned to execute widening of this road from 2.5-3 m to 5 m for welfare
of local villagers following national policy on land acquisition and compensation. UMPL has provided additional
compensation to the affected households, both formal and informal as per the market price. An assessment of the
approach road widening as an associated facility to this project is being conducted and would determine whether
the compensation is in line with applicable lenders policy framework.

The map below presents the components of the project and associated facility for proposed UMPL Power Plant.
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The overall raw material, land and natural resources requirement for the project is presented below:

Land*

Earth Filling

Water Requirement and Source

Natural Gas Requirement

« Total land for the power plant is
21.07 acres

* Procured from 343 landowners
(including 7 residential structure
owners) based on willing buyer
and willing seller land
transaction

« Confirmed by the sub register

that full and final payment of the

land price has been received by
all the present landowners who
sold their land before
registration in the name of

UMPL.

Total 1200 decimal land in

Dudhghata Mouja has been

taken on 3 years lease from

Hamdard Laboratory for

construction camp and lay down

area.

« STP pipeline would be laid along
the ROW of the road.

« Additional Land is not required
for gas pipeline and
transmission tower

« About 0.19 acres of land
procured from the local
community for the widening of
the approach road from
laydown area to plant site.

« Approximately 566,337 cum of
sand was required for
developing the proposed project
site up to the safer level above
HFL.

* Project site was raised upto (+)
7.76 m

+ Sand has been procured from
Government approved vendor
M/s Meghna Enterprise

Manpower

e During peak construction
period approximately 1500
manpower would be required

* Average manpower
requirement is 900 during
construction

« Approximately 100 skilled and
semi-skilled manpower would
be involved during operation
phase

* The estimated total make up raw
water requirement for the plant
is 676.22 m3/hr including
recirculation water make-up for
the cooling water system

» Raw water would be drawn from
the Meghna branch channel
through the intake water pump
house.

« Buried pipeline with carbon steel

construction would be used for

water supply from the intake
water pump house to the
clarifier.

Plant water system would be

designed to supply cooling water

make-up based on cycle of

concentration of 6

» Raw water after treatment would
be stored in the filtered water
reservoir having storage
capacity of 16 hours.

« Daily gas requirement is 96,192
Mscf

« Natural Gas woudld contain
minimum 85% methane

« Gas would be supplied by Titas
Gas Transmission and
Distribution Company Limited
(TGTDCL)

« A 20-inch diameter pipeline
would be laid under the riverbed
by using Horizontal Directional
Drilling (HDD), from the nearby
valve station to supply gas
across the river.

* The details of land acquired for this project & associated compensation can be found in a separate document- LRP for this project.

AECOM
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The plant would be designed with Fire Fighting System which would conform to the NFPA — 850 recommendations
and the regulations of the local statutory authorities. Neutral Earthing Resistor (NER) would be connected between
neutral point of secondary side winding of all unit transformers and earth. Lightning Protection would be achieved
by providing lightning masts on stacks, powerhouse building, towers in switchyard, etc. and connecting them with
the earth grid and shielding wires and / or lightning masts to safeguard the equipment of 400 kV switchyard and
transformer yard Cathodic protection would be provided for buried section of subsurface gas pipeline.

Pollution Monitoring and Control Measures: The embedded pollution control measures considered for the
project are as follows:

° Air Pollution Control Measures:

—  One main stack of 75 m height and bypass stack of 60 m height is proposed for venting off the off gas
to ensure adequate dispersion of generated SO2 and NOx into the atmosphere.

- Latest combustion technology with low NOx burners would be used in the Gas turbines, which maintains
NOx level within 25 ppm when firing Natural Gas.

—  Continuous Emission Monitoring System (CEMS) would be considered for online monitoring of stack
exhaust with crossflow modulated Non-dispersive Infrared (NDIR) detection. The output would show
concentrations of NOx, SO2, CO, CO2, Oo.

° Noise Pollution Control Measures:

—  Major sources of noise would be kept within the prescribed 85 dB(A) at 1 metre distance from the outer
surface of the equipment at the design stage.

- Individual equipment exceeding this limit would be provided with suitable sound absorption / dampening
enclosures.

- Plant operations personnel would be equipped with earplugs and other safety measures for protection
against occupational noise hazard.

° Water Pollution Control Measures:

- Demineralization regeneration wastes are directed to the neutralization basin and the neutralized water
would be transferred to Common Monitoring Basin (CMB).

—  Treated effluents would be collected in the common monitoring basin for monitoring and the final effluent
would be monitored for TSS, COD, BOD and pH.

—  Sewage Treatment Plan (STP) would be installed for treatment of domestic wastewater generated from
the plant area.

- Treated effluent would be partially used for plantation works and the balance would be routed to the
Meghna Branch Channel.

Project Implementation and Schedule

Unique Group assumes overall responsibility for implementation of the project, covering all fronts of activities as
well as conflict resolution, drawing necessary expertise and support from implementation consultants on regular
basis. The Project will be executed through on a single turnkey EPC mode. On completion of commissioning of
the plant, the operation and maintenance would be taken over by the O&M Team.

Assuming 9 months of time period for pre-construction activities, all the required statutory and non-statutory
clearances were obtained during this period including the financial closure, and the construction period has been
estimated as 32 months from the ‘zero date’ which is reckoned as the date of Notice to Proceed (NTP). The
schedule commissioning is after 32 months from NTP.

Decommissioning: The design life of the power plant is estimated to be 25 years and if the relevant agreements
are not extended or renewed and an alternative economical fuel is available, the power plant might be retrofitted
to support alternative power generation. In case retrofitting is not feasible the power plant would be
decommissioned.

PROJECT COST: The total project cost is estimated to be USD 503 million.

Prepared For: Unique Meghnaghat Power Limited AECOM
Vi



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

Project Alternatives

The alternatives which have been analysed for the project considering aspects of project location, design and

extent of impacts as presented below:

. Considering the current power scenario in Bangladesh, a “no project scenario” would result in power shortage
in the country as well as impact upon the quality of life of those affected by the power outages. Furthermore,
without the project, creation of employment opportunities in the proposed project area would be lost.

. Considering alternatives of project location, Dudhghata mouza has been selected to avoid physical
displacement of household; requirement of land acquisition is less for auxiliary facility like gas pipeline,
transmission line, approach road and erodibility.

. Based on the technological alternative analysis, the use of Combined Cycle Gas Turbine (CCGT) system is
rationalized based on the OPEX price and significant lower greenhouse gas (GHG) emissions.

. The use of LNG as fuel, particularly from GHGs emissions and climate change perspectives based on the
fuel alternative analysis is justified.

. Two options available for cooling are once through cooling system and induced draft cooling tower. Among
the two cooling alternatives, induced draft cooling is selected as it would reduce the net make-up water
requirement to a significant extent and would also prevent thermal discharge from plant.

Baseline Environmental and Social Condition

The area of influence (AOI) for the present ESIA study is anticipated to be limited to 5 km radius buffer around the
Project site boundary on the professional judgement of team of experts that magnitude of impact from the gas
based CCPP with closed loop recirculation cooling system would be largely contained within the close vicinity of
the project site.

Information related to Physic-chemical, biological and socio-economic conditions of the project area and its
surroundings were collected by review of other published literature, site surveys, stakeholder interactions and
primary monitoring carried out during two seasons. The first baseline studies were carried over a period of two
months from October to November 2019 and the second baseline studies were carried over a period of one month
in June 2020 (The second season monitoring had commenced in the second half of March 2020 but had to be
suspended due to restrictions imposed on account of COVID-19). The baseline environment is presented below in
brief:

Natural hazards

Project site falls under Seismic Zone-2 of Bangladesh National Building Code (2006) which is the zone having
intermediate effect. Meghna River is affected due to flood, mostly during the month of July. It was observed that
the site is susceptible to flood. The highest value observed for the year 1998 is 6.76 m. Therefore, UMPL has
done land filling and levelling works to bring the average existing ground level to the 7.76 m above mean sea
level.

Industries in the AOI

The Project Site and its surrounding area is located in the fringe of Meghnaghat Industrial Cluster which was
mainly developed on a riverine island in Meghna River. Meghnaghat Industrial Area is divided in two parts e.g.
Meghnaghat North Industrial Cluster and Meghnaghat South Industrial Cluster. Industries within the AOI include
power plant, paper mill, shipyard, cement plant, steel mill, food processing units, chemical industry and
textile/RMG unit.

Land-Use
At the beginning of civil works, the project site was open land, which was elevated and developed by sand filling;
the earlier land use being majorly agricultural type. The major land use observed in the study area is agricultural
land (39.79%) followed by river (26.59%) and settlements (19.82%). Proportion of the built-up land is high near
the plant site within 2 km. There is no declared forest area, but significant area within 5 km radius is covered by
plantation.
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Drainage Pattern

The present site is about 30 km north from Chandipur in the upper Meghna zone. Meghna carries huge amount
of water from the precipitation over large area of the Ganga Brahmaputra Meghna Basin. The project site is
drained by river Meghna which flows from East to Southwest of the study area. The entire area lies in the delta
region and is drained by several small and large natural drainage features.

Ground water quality

Primary monitoring of ground water quality was conducted at 4 locations during each of the monitoring period
to understand the existing condition of groundwater and assess probable impacts of the proposed project
activities on the sub surface aquifers. The general trend indicated that Total Dissolved Solids in groundwater is
slightly higher in June 2020 due to less water recharge during the summer season in contrast to ample dilution
in October 2019 during the inception of post-monsoons in October.

Surface water Quality

Primary monitoring of surface water quality was conducted to understand the existing surface water quality in
the AOI as the effluent generated during the project operations will be discharged to the branch channel of
Meghna river after ensuring that it meets the applicable standards. From the results of the analysis of the
samples of both seasons it may be seen that the values of faecal Coliform, Total Coliform and COD was found
to be in the higher range in all the surface water samples indicating possible sewage contamination.

Ambient Air Quality

The 24-hourly average Suspended Particulate Matter (SPM) concentrations in the monitoring locations varied
between 81-182 pug/m?3. The 24-hourly average PM1o concentrations in the monitoring locations varied between
40-90 pg/m?. The 24-hourly average SOz2 concentrations at the monitoring locations ranged between 4.8 to 10.3
pg/mé. The average NOx concentrations in the monitoring locations varied between 14.5 to 26.2 ug/m?. Average
concentration of SO2, NOx and PM are within the permissible limit.

Ambient Noise Quality

Ambient daytime noise level (Leq day) in the study Area was recorded in the range of 47.8 to 71.19dB (A) during
day-time and in the range of 38.02 to 60.58 dB (A) during night-time at the monitoring locations.

Ecology

Ecology and Biodiversity study of the project area was conducted from October - November 2019. No Nationally
Designated Area (National Park, Wildlife Sanctuary etc.) and Internationally Designated Area (Ramsar Site,
Important Birds Area, Key Biodiversity Area, Alliance of Zero Extinction Area) are present within the 10 km of
the project site. Out of all the species having reported range in the study area, there are one (01) Critically
Endangered, seven (07) Endangered and ten (10) Vulnerable species as per IUCN Bangladesh status 2015.
As per IUCN Global Status, 2021-3 only two (02) vulnerable species (Python bivittatus, Wallago attu) are
present and rest are Near Threatened & Least Concern. As per the result of aquatic ecology, the abundance of
phytoplankton, zooplankton and benthos are low in the Meghna river which may be due to the hot water
discharge from the nearby thermal power station, high water traffic and wastewater discharge from nearby
industries. The proposed project sites do not fall under any of the spawning or nursery grounds of Hilsha. A
Critical Habitat Assessment has been conducted and the Project area does not qualify for critical habitat as
per IFC PS6, 2012 and its Guidance Note, 2019 and thus does not need a Biodiversity Action Plan.

Socio-economic

Total population of Dudhghata Mouza is 4009, residing in 887 household as per Census 2011. Total number of
project affected household is 331 and average household size is 4.24. The major livelihood activity of the project
affected households is agriculture and non-farm based economic activities like business. Other livelihood
activities include fishing, animal husbandry, labour in agriculture, and industry etc. There are many fishermen
communities present in Dudhghata. They have two major concerns- firstly project land was used by them for
approaching the river front; now they have to take longer route to approach the river front. Secondly, the project
prevents their earlier practice of drying their fishing net in the project land.

The summary of the major impacts and mitigation measures due to the project is outlined below:
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Assessment of Environmental Impact: Pre-Construction and Construction Phase

1. Impact due to land filling in proposed power plant area and construction camp area using sand slurry

Proposed power plant area has been filled with sand procured from authorised contractors before construction as
this land is very low lying. During filling, the surrounding fertile agricultural land may be impacted by reduction
infertility, due to sand deposition from overflow of the sand slurry from the site. The soil and groundwater may get
impacted due to presence of contaminants in the fill material.

Mitigation Measures:

. Bunding or constructing an embankment surrounding the land to be elevated

. Use of bamboo stick and plastic sheet before filling to restrict transfer of sand out of the land filling site.

2. Impact due to return water from sand slurry for land filling

Return water would be generated when the water from sand slurry used for land filling would flow back to the river
through the lowest gradient of the proposed land. It is envisaged that some amount of sand would be mixed with
water and flow into the river, causing impacts like increased turbidity in the river water and potential change in
sediment quality.

Mitigation Measures:

. Regular surveillance of the condition of the embankment by UMPL personnel during the entire period of sand
filling.

. Silt trap in the designated channel installed before commencement of sand filling.
3. Impact due to construction of water intake channel and Jetty

Impact of medium significance is envisaged due to construction of water intake channel and jetties on the
movement of boats and trawlers in the Meghna river as there may be temporary suspension in boating in the
specific route.

Mitigation Measures:

° Installation of markers in the construction area to warn the boats & vessels.

4. Impact due to generation and disposal of drill cuttings and drilling mud

Generation & disposal of 260 m? of drill cuttings & drilling mud pose risk to the health and safety of human being
and animals, threat to the ecology and may impact the water and soil quality if not stored properly and disposed in
an environmentally sound manner as per the prevalent regulations. The drilling mud also acts as quick and pose
potential risks to the safety of human being and animals if disposed indiscriminately. The drill cuttings and drilling
mud would be disposed though authorised third-party agency.

Mitigation Measures:

. Storage of drilling mud & drill cuttings in a designated area with paving and secondary containment like dyke
to obliterate chances of soil, surface and groundwater contamination due to seepage & surface run-off.

. Putting up of adequate barricaded under proper security monitor and signages in the storage area of drilling
mud & drill cuttings to alert the working personnel and community from the quicksand properties of bentonite

. Restricted access to the storage area of drilling mud & drill cuttings except authorised personnel deputed to
work in the area

5. Impact on ambient air

There would be emissions of SO2, NOx, CO and VOCs from diesel generator sets to ambient air. Transportation of
construction material by barges and other transport vehicles along the approach road during the daytime and
operation of construction equipment would also contribute to exhaust emissions containing air pollutants like SOx,
NOx, etc. that would impact the air quality. Most of the construction activities, the batching plant and movement of
vehicles on the approach road would have the potential to generate dust.
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Mitigation Measures:

. Periodic water-spraying/sprinkling and sweeping of unpaved and paved roads and construction site to
minimise dust.

) Covered transportation of dusty materials to prevent materials being blown from the running vehicles.

. Storing dusty materials away from site boundaries and in appropriate containment (e.g. sheeting, sacks,
barrels etc.).

. Burning of wastes generated at the construction sites, work camps and any other project activity related site
would be strictly prohibited.

) Installing wind barriers, particularly across locations of sensitive receptors to prevent dust carry over.

. Locating the concrete batching plant away from sensitive receptors and additional net fencing/ solid barrier
on section of boundary wall facing the sensitive receptors to minimise the dust.

Although the baseline PM1o and PM2.s exceeded the WHO standards, the impacts of the project related construction
activities on air environment would be managed with the mitigation measures . The project as such is not envisaged
to degrade the prevailing air quality further in the project region during its construction phase.

6. Impact due to generation of high noise level

There would be generation of high noise due to pre-construction and construction activities that would cause
significant impact on the surrounding sensitive receptors.

Noise prediction has been carried out using SoundPLAN 8.2 to predict noise levels that would result from the
construction equipment during construction phase. Modelling has considered separate scenarios with 2 m high and
6 m high double layered boundary wall made of NPW sheet. The predicted noise level is on higher side and
increasing the height of boundary wall helps in reducing the noise propagation to some extent.

Mitigation Measures:

) Use of acoustic enclosures for DG sets during construction phase.

. Normal working hours of the contractor would be between 06:00 and 18:00 hours from Saturday to Thursday.
If work needs to be undertaken outside these hours, it would be limited to activities that do not generate high
levels of noise

. Conducting noise monitoring at receptors as per the proposed monitoring schedule and in case exceedance
happens, adoption of practical mitigation measures to attenuate noise at source level or temporary sound
barriers would be used at the working equipment with high sound power level.

) Regular maintenance of equipment and machinery used for construction.
) Restriction on night-time honking.

) Mandatory use of ear plug, ear mufflers by construction workers working in high noise areas.

7. Impact due to Associated facility

The widening of the existing village road is being conducted by the Local Government Engineering Department
(LGED) under the Rural and Culvert Maintenance Program and UMPL has no influence on the construction
management of the road widening. The adverse environmental impacts of AF would be generation of fugitive dust
& noise, discharge of wastewater from construction site, generation & disposal of solid waste including debris,
Blockage of access and congestion of traffic and occupational health & safety issues of workers.

Good practice measures would be adopted including creating of drains to channelize stormwater to nearest public
drain, storing of construction & municipal wastes in designated area, water sprinkling during dry period, restriction
on use of high noise generating equipment near sensitive receptor during night-time and during period of
congregation. These impacts are considered insignificant if managed well. Considering that it is a populated area,
land clearance would be kept minimum to the extent practicable for the approach road so that any alteration to the
natural topography or landscape is avoided.
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8. Impact on terrestrial flora and fauna

Filling of sand would lead to loss of agricultural land and its associated vegetation (small shrubs and herbs) loss
and affect the species within the proposed project site and indirectly to those faunal species who use this land as
a residence and corridor for movement. During the construction phase regular movement of vehicles, machinery
and people would expose the natural environment to vehicular emissions and unnatural levels of noise, light and
vibrations, but also dislodges fine soil particles generating dust.

However, there is not IUCN threatened species or critical habitat in the project area, the impact on terrestrial flora
and fauna is assessed to be negligible to low.

Mitigation Measures:

. Minimum clearing of land clearing for the approach road to minimize damage to the natural topography and
landscape

. Provision of landscaped areas, where possible, around and within the Project Site using indigenous species
to provide habitat for terrestrial and riparian species and improve aesthetics.

o Green belt development to be initiated with plantation of local species for stabilization of the filled in material
and engage with local forest department and Upazilla administration for plantation activities outside the project
area.

9. Impact on aquatic flora and fauna

There would be adverse impact on aquatic flora and fauna from discharge of return Water of sand slurry to river
construction of water intake station and jetty, movement of river traffic for transporting construction materials and
machinery, discharge of sewage into the river water.

Mitigation Measures:

) Compaction and stabilization of banks would be done to ensure that no bank soil is washed away.

. As faunal activity reduces in mid-afternoon so, the ideal time to enter the branch channel would be preferably
mid-afternoon.

) Presence of adequate spill kits at site would be ensured to handle accidental oil spillage.

. Project proponent would promote local fish breeding sites in consultation with Fishery Department for
supporting the local fishermen by fish spawning and introduction of pollutant resistant fish species in the
nearby fishing zone.

Hence, the impacts on aquatic fauna and flora would be negligible with the mitigation measures

10. Impacts on community and project-affected livelihoods

The land procurement has caused physical displacement of seven (7) houses. UMPL land procurement team has
negotiated with the affected person on land price along with compensation for the assets. Based on the negotiated
price UMPL has procured their land and assets housed on the land. All the moveable assets have been removed
by the respective landowners. Additionally, loss of income or livelihood has impacted 90 landowners who have
income from other livelihood activities like small business and services. The fishing community will lose access to
the river front and ability to dry their fishing nets. This may have an adverse impact on their livelihood during the
construction period of the water intake channel, which is 3-4 months. The livelihood impact assessment has also
identified vulnerable households, among which those with female heads.

Mitigation Measures (detailed in the LRP):

. Payment of compensation prior to taking possession of land.

. Dissemination of information about the procurement and compensation calculation process.
. Preparation of livelihood restoration plan and eligibility for livelihood restoration measures.

. Additional compensation for Vulnerable Households.

. Enhancement of sustainable livelihood of the affected lessee farmers through skill development for alternate
employment.

. Unskilled labour during the project construction phase would be sourced from the local community; and
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. Training would be provided to the local people for their skill enhancement.
. Ad(ditional facility should be created for the fishermen to dock their boats and fish net drying.
. Existing depleted ghat would be renovated for easy access of the fisherman to river front.

. During the construction and operations phase, adequate stakeholder engagement measures will be put in
place to ensure that the community’s access to branch channel and Meghna river is not interrupted due to
the movement of barges carrying construction material.

. UMPL would help the fishermen to identify alternative location nearby for docking their boats.

11. Impact due to conflict with local people

UMPL engages construction workers from within and outside Narayanganj, including foreign workers. It is
anticipated that occasional conflicts would arise with the local community over the recruitment of migrant workers.
Conflicts with the local population are also likely due to the cultural and linguistic differences between migrant
workers and host community. These are managed with good labour practices. Since the conflicts can cause
temporary disruption in work, the impact is considered to be of medium significance.

Mitigation measure

) All the workers sign and follow the UMPL Code of Conduct.

. Proper communication in the affected villages during the construction phase and implementation of an
effective grievance redressal mechanism.

. Training on the Code of Conduct and local culture, norms, tradition and value system would be imparted to
the workers

. Labour camp is provided with all amenities like drinking water, sanitation Facility, cooking facility
. Labourers do not enter the nearby villages without prior approval

. Access of the local community in labour camp is restricted

. Periodic health check-up of labourers is being carried out

. Labour Management Plan and Labour Accommodation Plan has been prepared.

12. Impact due to traffic Movement on newly widened approach road and access restriction

Due to increase in traffic during the peak construction activities there may be blocking in the access roads,
congestion and traffic accidents. Considering the implementation of the speed control measures the impact is
assessed to be of moderate significance. Community consultations also reveal that apart from this access route
through the proposed power plant area, two other walking routes are also used by the local community for
accessing the branch channel.

Mitigation Measures:

. Development and implementation of the Traffic Management Plan by the contractor.

. Traffic congestion would be avoided by taking measures like implementing safety training for drivers,
employing only licensed drivers, avoiding peal hour construction vehicle movement.

. Accidents may be avoided by regular maintenance of vehicles and use of manufacturer approved vehicular
parts and implementation of proper signages about visibility and awareness of traffic and pedestrian safety.

13. Impact Related to Gender Based Violence (GBV)/ Sexual Exploitation, Abuse and Harassment (SEAH)

GBV and SEAH based risks may rise during construction phase of the project where female workers work along
with males. Apart from that, these issues may rise between women from the local community and migrant worker
who will be working during construction phase. Hence significance of the impact may be medium.

Mitigation Measures

. UMPL would formulate and implement Gender Policy in the workplace for all the workers working directly
under UMPL or their sub-contractor.
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. UMPL would formulate a sexual harassment committee headed by woman member of UMPL management
and formulate SOP for daily working procedure of the committee.

. Regular training programme would be carried out during induction of new worker and employee and yearly
for the worker and employee working in power plant.

. Complaint Box would be installed at various locations within the power plant and worker accommodation

Assessment of Environmental Impact: Operation and Maintenance Phase

1. Impact on surface water resource and quality

Estimated total raw water abstraction for the plant from Meghana River is about 676 m3hr (0.1877 m3/s).
Considering the available water (minimum flow) is 766.61 m3/s, the impact of water abstraction for the project would
be imperceptible on the water resource of Meghna River.

Prior to discharge, the treated effluent would be monitored in the CMB to ensure the water quality meets the more
stringent standards as per Schedule 9 (Standards for Sewage Discharge) and Schedule 10 (Standards for Sewage
Discharge and Standards for Waste from Industrial Units or Project Waste) of ECR 1997 and IFC EHS Guidelines
for Effluent Discharge for thermal power plants 2008. About 120 md/hr of treated effluent will be discharged to the
river while the remaining treated effluent (10-15%) would be used for plantation/green belt within site premises. It
is estimated that post discharge of treated effluent into Meghna River from UMPL, the increase in resultant
concentration of pollutants in the river water is even less than 0.01% which can be considered as insignificant. The
discharge of effluent from the CMB to the Meghna River Branch Chanel will be within 3° C of the river water
temperature which is compliant with IFC EHS Guidelines.

Mitigation Measures

. Discharge system shutdown in event that discharge temperature of effluent at any point of time exceeds
standard.

With implementation of the precautionary and the mitigation measures mentioned above impacts on surface water
quality would be low.

2. Impact on Air Quality During Operation Phase

The major sources of air emissions and Impacts during operation phase would include — emission (NO2 and CO
with negligible or no Sox due to low sulphur content in the fuel gas) from HRSG system boiler stack; emission (i.e.
SOx, CO, NO2, and HC) from emergency DG set stack and vehicles. The dispersion of air pollutants for the
proposed power plant was predicted using a Gaussian plume model AERMOD 9.9.0 (USEPA approved). The model
was run for NOz2 considering the conservative assumption that other 90% of other oxides of nitrogen was converted
to NO2. The total resultant values of NO2 are not beyond the limits of Bangladesh standard. This indicate that the
expected power plant does not have any significant adverse impact on the prevailing air quality of that area.

Mitigation Measures:
) Periodic monitoring of the ambient air quality and stack emissions

. Work zone air quality monitoring would be carried out at periodic intervals.
. Periodic maintenance and monitoring of air pollution control equipment would be ensured

Particulate matter is not an air pollutant of concern for a CCGT project. PM from other sources during the O&M
phase like vehicles would be negligible. Although the baseline PM10 and PM2.5 exceeded the WHO standards,
this project as such would not increase the prevailing PM concentration in the ambient air of the project region.

3. Impact due to noise from operation of the Power Plant

Since power generating equipment, cooling tower and traffic would generate considerable noise throughout the
project lifecycle, having significant impact on the surrounding sensitive receptors. Noise modelling showed with the
stringent mitigation measures and adequate management, the noise level can meet the standards during daytime
(55dB (A)) and the impact on sensitive receptors during night-time is negligible since no activities would be
envisaged during night-time.

Mitigation Measures
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. Regular monitoring of noise level at receptor locations and if exceedance continues, adoption of feasible
mitigation measures to attenuate noise within the respective building sources to the extent possible. In case
it is not sufficient to contain the noise attenuation within the respective buildings, UMPL would consider
additional increase in height of the boundary wall from 3 m to 6m (additional height of 3m would be Noise
Protection wall)., The riverside boundary wall would be of 3 m height only.

. Explore provision of padding with noise absorbent materials inside/outside in each industrial building of
principal noise generating sources, wherever feasible to enhance attenuation and minimize the noise levels
at the receptor at Plant boundary and beyond.

. Installation of high noise generating equipment within robust acoustic enclosures.

. Based on the land availability, the development of a greenbelt (Plantation of Trees with broad leaves and
dense foliage) along the entire periphery of the plant would be undertaken to reduce noise propagation to the
receptor end.

4. Impact on Ecology During Operation Phase

Physical presence of permanent structures, such as the transmission towers and their ancillary components, as
well as, the transmission line system would persist throughout the operation phase of the project. The principal
direct risk posed by operational transmission line and its ancillary structures to avifauna is the potential for injury
or death, either by collision with erected towers or by entanglement with power cables, leading to electrocution. In
case of 400 kV lines, which has length of 800m, and electrical separation is above 4m, which is more than the wing
span of observed large birds e.g. Egret, Black Kite, Open billed stork etc. Hence, the electrocution risk due to direct
contact with conductors is considered low. Further, as per consultation with local people during the primary survey
and review of publications and reports of Bangladesh, there are no records of presence of migratory birds found in
and around the 10km radius of the project area.

Use of artificial lighting to illuminate the Power plant area and during night-time would lead to unnatural illumination
in the area during the night and may disrupt the natural biological cycles of many floristic and faunal species.
However as the project site is located away from wildlife habitat, the impact is of low significance.

Water required for the project would be sourced from adjacent Meghna River and discharged after treatment.
Though, the intake of water would be done from Meghna River channel, not directly from Meghna river, however,
there would be a chance of intake of aquatic organisms with water to power plant. Also, improper management of
effluent that may lead to impact on aquatic ecosystem of the Meghna River. The impact significance on aquatic
ecology due to discharge of treated wastewater during operation phase is assessed to be low as the treated
wastewater would strictly abide by the prescribed standards and the extent of impact is local as the elevated water
would equalize at a short distance from discharge.

Mitigation Measures

. To further minimize the collision of birds with the transmission line installation of Bird Diverter! would be
installed for safe passage of avian species.

) It is recommended that Bird flight diverter is made up of Polyvinyl chloride (PVC) having high resistance
against chemicals, high tensile strength and durable against high temperatures. Bird flight diverters would
retain good physical conditions within a range of harsh conditions for an extended period. The
recommended spacing between bird flights diverter is 10 to 15 m.

. Opting for low-intensity artificial lighting, such as LED, to prevent insects from being attracted to the
Substation area

. The water intake structure would have multiple size screen barriers to avoid impingement or entrainment of
aquatic organism.

. Usage of barrier nets (seasonal or year-round), fish handling and return systems, fine mesh screens, and
wedge-wire screens, and aquatic filter barrier systems would be explored in the water intake system.

With implementation of the precautionary and the mitigation measures mentioned above impacts on ecology
especially on aquatic ecosystem would be negligible

1 Avian Power Line Interaction Committee (APLIC). 2012. Reducing Avian Collisions with Power Lines: The State
of the Art in 2012. Edison Electric Institute and APLIC. Washington, D.C.
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5. Impacts related to Gender based violence

During operation phase, O&M contractor and UMPL may employ women workers for various work. However., as
per the workplace scenario in Bangladesh, majority of the workers are male. In this scenario, incidents of Gender
Based Violence and Sexual exploitation, Abuse and Harassment may be likely and UMPL does not have any
Gender Policy.

Mitigation measure

. UMPL is recommended to formulate and implement Gender Policy in the workplace for all the worker working
directly under UMPL or their sub-contractor.

. UMPL is recommended to formulate a sexual harassment committee headed by woman member of UMPL
management and formulate SOP for daily working procedure of the committee and formulate and implement
code of conduct related to GBV and SEAH for every employee and worker.

. Complaint Box should be installed in various places of the power plant and worker accommodation soliciting
any related issues and concerns in this regard

. Developing a system of analysing any reported incidents and implementing remedial measures to prevent
any recurrence

With implementation of the precautionary and the mitigation measures mentioned above impacts on GBV and
SEAH would be low.

6. Impact on Community Health and Safety

Community health and safety may be impacted during operation phase due to noise generation and deterioration
of surface water quality due to discharge of wastewater. Development of green belt within the plant & immediate
surrounding would reduce the noise and air pollution impact on surrounding environment significantly. UMPL would
install ETP and STP for treatment of waste water generated in their plant before discharge, abiding by prescribed
national & IFC standards. Hence impact on community health safety due to plant operation would be medium.

Mitigation Measures
. Periodic maintenance of the plant machinery would be carried out to reduce the noise and air pollution impact

. Periodic Air pollution, noise monitoring and treated wastewater sample analysis would be carried out to assess
the impact level.

With implementation of the precautionary and the mitigation measures mentioned above impacts on community
health and safety would be low.

7. Impact on Occupational Health and Safety

Occupational health and safety impacts associated with power plant operations include fire and explosion, contact
with hot surfaces, chemical hazards, working in confined spaces etc. These risks could create long term impacts
to the health and safety of the operation workforce and therefore the impact severity is assessed to be medium.
Measures would be implemented to ensure that these risks are considered prior to the commencement of
operation, and that all risks are communicated to the workforce. Appropriate PPE would be provided, and
equipment maintained and inspected regularly.

Mitigation Measures:
. Occupational Health & Safety Plan would be prepared by UMPL/O & M Contractor engaged by UMPL

. OHS Manual will be prepared and stringently followed during the operation of the plant

. Project would adopt a total safety control system, which aims to prevent the probable accidents such as fire
accidents or chemical spills.

. Firefighting systems, such as sprinklers, portable extinguishers (appropriate to the flammable hazard in the
area) and automated fire extinguishers would be provided at strategic locations with clear labelling of the
extinguisher type.

. Plant equipment at hot temperatures that can pose risk to workers would be identified and protected to prevent
accidental contact. Training on handling, hazard due to contact with hot surfaces would be provided; PPEs
(gloves, insulated clothing would be used)
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. Training would be provided with training for first aid, firefighting procedures and emergency response
procedure

. Safe assembly area would be identified, and evacuation of the premises would be practised regularly through
mock drills.

. A near miss and accident reporting system would be followed and corrective measures would be taken to
avoid / minimize near miss incidents.

. Safety measures in the form of Dos and Don’ts would be displayed at strategic locations.
. Safety audits would be conducted periodically as per the regulatory requirements.

. Firefighting system would be tested periodically; andAll hydrants monitor and valves would be visually
inspected every month.

. Monitoring of occupational hazards in the working environment designed and implemented by accredited
professionals as part of an Occupational health and safety monitoring program.

With implementation of the precautionary and the mitigation measures mentioned above impacts on occupational
health and safety would be low.

Flood Risk Assessment

In order to assess the impact on drainage and hydrology during operation of the project, Flood Risk Assessment
(FRA) was conducted to assess the potential of flooding at the site and the study area and understand the risks
associated with flood related inundations throughout the project life cycle.

The flood vulnerability map indicates the area is vulnerable to get submerged in case of a 50-year return period
flood. Therefore, UMPL would carry out substantial filling and levelling works to bring the average existing ground
level to 7.76 m above msl. However, raising the site has the potential to cause inundation of the surrounding area.
The design has taken into consideration to construct peripheral drain considering the rainfall intensity to be 110
mm/hour which incorporates extreme events of precipitation due to climate change. The designed drain can
adequately divert the run-off generated from the outer catchment and from the plant site and channelize the flow
towards the river to avoid the potential inundation.

Climate Change Assessment

Bangladesh being one of the most vulnerable regions, considering its low-lying alluvial plain, has undergone
numerous impacts such as coastal flooding, scarcity of water resources, inundation, riverbank erosion etc. due to
climate change. Climate change assessment for historical period (1985 to 2014) and future projections (2015 to
2050) in terms of its annual mean cycle, trends and climatology of precipitation, maximum temperature, minimum
temperature, sea level rise along with extreme precipitation events particularly the intensity and frequency of very
heavy and extremely heavy precipitation have been analysed over the project location in Meghnaghat.

The results of the assessment indicate that the projected mean annual precipitation decreases as compared to
historical precipitation ranging by 2%. Projected increased mean annual temperature is around 31.3 °C. Mean Sea
level rise is also found to be significantly increasing in future projections mainly towards the northern part of Bay of
Bengal ranging between 1.6 mm to 3 mm. "The intensity and frequency of very heavy (>29.1 mm at 95th percentile)
and extremely heavy precipitation events (>60.9 mm at 99th percentile) are projected to increase during summer
monsoon season (June to September). Very heavy precipitation is projected to occur for 1409 times while extremely
heavy precipitation event is projected to occur for 338 times between 2015 to 2050 (36 years). A large variation in
magnitude for all the climatic parameters studied is observed to have increasing trend towards the future period
exposing the project site to climate change associated risk in future especially hydrological disasters.

Cumulative Impact Assessment

Cumulative impact has been assessed on water resource and quality and ambient air considering major industries
located within 5 km area of influence of the proposed power plant. The cumulative impact assessment on ambient
air shows that the incremental concentration of NOz2 is predicted to be 0.8 uyg/cum (annual) at about 4.5 km from
the boundary of UMPL and the maximum NO:2 concentration is predicted to be about 3.4 pg/cum (annual) in the
southern side of UMPL, in and around Meghnaghat industrial Area. Cumulative water resource assessment
indicated that there would be no stress on the main water resource of Meghna river considering existing withdrawals
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by the industries as well as future demands for the proposed industries. From the load-based (mass balance)
analysis of the pollutants, it may be seen that, post discharge of treated wastewater from the proposed industries
would have insignificant impact on the water quality of Meghna river. It is envisaged that there would be positive
impact on the socio-economic conditions in the AOI due to proposed developments leading to potential growth of
auxiliary business opportunities, development, approach to improved healthcare and education facilities,
improvement in physical infrastructure and peripheral development in various sectors as a part of CSR by the
industries.

Green House Gas Emission

The predictive quantification of GHGs emissions from the proposed project during the construction & operation
phases is based on United States Environmental Protection Agency’s “Greenhouse Gas Inventories, 2018”, “The
Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (GHG Protocol)” developed by the
World Resources Institute (WRI) and the World Business Council for Sustainable Development (WBCSD). The
annual estimated GHG emissions during the 36-month construction phase and the operation phase of the project,
would be in the tune of 2,896 tonnes of CO2 equivalent and 1,727,452 tonnes of COz equivalent per annum
respectively.

Environmental and Social Management Plan

A comprehensive Environmental and Social Management Plan (ESMP) is prepared to minimize or mitigate adverse
environmental impacts identified during the E&S risk and impact assessment conducted for the pre-construction,
construction and operational stages. The ESMP outlines mitigation and monitoring requirements that would ensure
compliance with the GoB environmental laws and regulations and comply with the Environmental and Social
standards and guidelines of the AlIB, DEG and SCB. The ESMP takes into consideration each of the impacts
identified in the impact assessment of the ESIA. It establishes the management measures required to deal with the
impacts and also describe the roles and responsibilities of the various responsible agencies for implementation.
UMPL will take the overall responsibility of E&S management system during the project life cycle. The Contractor
would be responsible for implementation of ESMP and procedures of UMPL under the supervision of UMPL. All
the basic environmental management services and environmental amenities installation and commissioning would
be included contractually in Contractor’s scope in case of lumpsum turnkey contract. To attain the Sustainable
Business Goals, green technologies has been considered, which includes installation and use of Solar Photo-
voltaic (PV) Panels and Rainwater Harvesting Structures to reuse the accumulated rainwater. Corporate Social
Responsibility plan would be prepared by UMPL.

Environmental Monitoring

The Environmental Monitoring, which is an integral part of the ESMP, would be undertaken during the construction
phase for different parameters including air and water quality, drinking water and noise level would be observed on
periodic basis as per the ESMP. The periodic monitoring would be carried out during the operation phase for
ambient air quality, stack emission monitoring, noise level, raw and treated water, indoor air quality and work zone
noise. The Occupational and Community Health Safety would be monitored during both construction and operation
phases.

Budgetary Estimate for implementation of ESMP

Budget for ESMP implantation for construction phase would be allocated by EPC contractor and UMPL
separately. The CAPEX for implementation of the mitigation measures is estimated to be approximately
4,29,13,000 BDT and the OPEX is about 2,30,00,000 BDT (excluding the cost of testing of dredged material
@20,000 BDT per cum of dredged material).

Risk Assessment

Hazard Identification (HAZID) identifies process and non-process hazards affecting the project execution and
operational stage, for each of which safeguards have been proposed. Based on the results of quantitative risk
assessment, it is observed that the area around LNG pipeline falls in the category of intolerable risk zone, while
other events are likely to pose risks that are well within the tolerable risk zone. It is imperative to adopt appropriate
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mitigation and conduct awareness programme to raise awareness among the nearby community regarding the
consequences from events related to natural gas pipeline.

Emergency Management Plan and Disaster Management Plan

Emergency response plan and disaster impact assessment would be formulated based on the outcome of the
Environmental Impact Assessment based on detailed design. The Disaster Management Plan (DMP) provides only
an overview of that applicable at UMPL level. To ensure proper formulation and implementation of emergency
action, a Disaster Management Committee would be constituted and the district civil administrator (District
Magistrate or Deputy Commissioner) may be the Chairman of this Committee. The aim of Emergency Action Plan
is to identify areas, population and structures likely to be affected due to a catastrophic event of accident. The
action plan would also include preventive action, notification, warning procedures and co-ordination among various
relief authorities. COVID management plan is also in place to deal with the ongoing pandemic situation.

Stakeholder Assessment and Disclosure

The ESIA and LRP, along with their Executive Summaries in Bangla are available at the project site and online at
https://umplbd.com/esia-Irp/.

The Stakeholder Engagement Plan details the
undertaken and planned community outreach. During
the preparation of the ESIA and LRP, consultations with
project-affected people and communities, government
agencies and other stakeholders were carried out. The
communities expressed their views of the project with
the main points listed below:

. Overall positive approach towards the project
. Expectation of CSR activities for development of the adjacent masjid complex.

. Concerns about the pollution arising from the proposed project activities and the deteriorating effects on the
living conditions.

The primary purpose of the future stakeholder engagement activities will be to continue making project-related
information available in an inclusive and understandable manner. Relevant project related information including the
existence and function of the Grievance Redress Mechanism (GRM) is made available to the affected people and
workers.

The public disclosure process of UMPL in relation to ESIA and LRP was completed during the period March-May
2022 to explain key social and environmental risks, anticipated impacts & their mitigation measures for various
stakeholders including Project Affected Households, fishermen and other community people. During the process,
UMPL also received the concerns and feedbacks from the stakeholders. A total of 14 Focus Group Discussions
(FGD) were organized with different stakeholder groups. The major issues which emerged from the discussions
include livelihood options, improvement of physical infrastructure, issues related to waterlogging in the area
adjacent to the plant, concerns related to increase in noise level in the long term period and Grievance Redressal
Mechanism developed by UMPL for the Project.

Grievance Redressal Mechanism

Project-affected members of the communities and workers can file their concerns and grievances for free and
without any fear of reprisal through the GRM. The mechanism is a significant pillar of the stakeholder engagement
process as it creates opportunities for the project proponent and communities to identify problems and determine
solutions together. The GRM is in place since the inception of the project till its life. UMPL, has set up a two-level
approach for addressing grievances.

The Level | Grievance Redressal Committee (GRC) would comprise of the Chairman of Pirojpur Union Parishad,
UMPL key staff and female representative of the Pirozpur community. The level -1 GRC would address complaints
within 15 working days from the day the complaint is lodged. In case the issue is not resolved at this stage or in
case the complainant is not satisfied with the resolution as provided by the level -1 GRC, the issue would then be
forwarded to the Chief Grievance Officer based at the Corporate Office (Level Il). The level-ll, GRC comprises
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of the Chief Grievance Officer (identified by the Company), Director (Human Resource & Administration), and
Director (Operation). The grievance at this stage would be closed within 10 working days of referral.

If the grievance/ complaint is not resolved at GRC Level or the complainant is not satisfied with the solution provided
by GRC, the complainant will have the option to approach Court of Law. A separate GRM is established for workers
to address workplace complaints and concerns. Contact details of the GRC are listed below:

Sr. No. Member Role Contact Number

Permanent Committee

1. General Manager Site Chairperson & Head of the 01787690851
Grievance Redressal Committee

3 Deputy Manager Site Chief Grievance Officer of UMPL 01713205320

4. Deputy Manager Admin Member 01713205315

5 Deputy Manager-EHS Member 01713205295

6 Deputy Manager- Social Development Member 01713205310

7 Female Employee-UMPL Member 01750106441

Additional Member for Community Grievance

1 Chairman Pirojpur union Community Representative 01682806020
2 Pirojpur Union Member of Dudhghata Village Community Representative 01836853006
3 Female Member of Dudhghata Village Community Representative 01814074010

Additional Member for contractor or contract Employee

1 Contractor Representative TBC

AlIB’s Project-affected People’s Mechanism (PPM) applies to this Project. The PPM has been established by
AlIB to provide an opportunity for an independent and impartial review of submissions from Project-affected people
who believe they have been or are likely to be adversely affected by AlIB’s failure to implement the ESP in situations
when their concerns cannot be addressed satisfactorily through the Project-level GRM or the processes of AlIB’s
Management. Information on AlIB’s PPM is available at: htips://www.aiib.org/en/policies-strategies/operational-
policies/policyon-theproject-affected-mechanism.html

Conclusion and Recommendations

The ESIA study carried out for the proposed Unique Meghnaghat 600MW CCPP suggests that majority of the
environmental and social impacts ranges from medium to low scale which can be minimised within acceptable
levels through implementation of the recommended mitigation measures as specified in the ESMP. It may be
concluded that the proposed Natural Gas based Combined Cycle Power Plant would have minimal impacts if the
suggested mitigation measures are properly implemented throughout the project life cycle. It is also recommended
that the ESMP be effectively monitored in order to identify any alterations in the predicted impacts and take
appropriate actions to mitigate any unexpected adverse residual impacts to the extent possible during the
operational lifecycle of the plant. Also, in the event of any emergency, major accidents and natural and man-made
disasters, effective deployment of Emergency Response Plan (ERP) in a very short period of time in a pre-
determined sequence would be able to prevent loss of lives and property.
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1 Introduction

Unigque Meghnaghat Power Limited (UMPL), a Joint Venture Company constituted by the consortium comprising
Unique Hotel & Resorts Limited (UHRL), GE Capital Global Energy Investments BV and Strategic Finance Limited
(SFL), has been incorporated in the year 2018 for development of 600-Megawatt (MW) Gas/RLNG based
Combined Cycle Power Plant (CCPP) project with net output 588.31 MW (As per power purchase agreement
constructed capacity is 584 MW, however EPC contractor has guaranteed 588.31 MW) at Dudhghata Mauza in
Pirojpur Union of Sonargaon Upazila under Narayanganj District, Bangladesh. The consortium of UHRL, GE and
SFL has been selected by Bangladesh Power Development Board (BPDB), Government of Bangladesh (GoB)
through Unsolicited Proposal (USP) basis. The proposed site is located in 21.07 acres of land to the South-west of
the Dhaka-Chittagong Highway and right bank of branch channel of Meghna River.

The GoB has adopted a strategy for the development of the power sector which envisages private participation in
the sector. As part of that strategy, the GoB has decided that some new power generation capacity would be
installed and operated by the private sector. In line with this strategy, the GoB has selected the Consortium, for
setting up the new greenfield 588.31MW Combined Cycle Power Plant on Build, Own and Operate (“BOQO”) basis
under the GoB’s Independent Power Producer (IPP) program. The Lol (Letter of Intent) was issued by BPDB on
25t June 2018. Corresponding agreements like Power Purchase Agreement (PPA) with BPDB, Gas Supply
Agreement (GSA) with Titas Gas Transmission and Distribution Company Limited (TGTDCL), Implementation
Agreement (IA) with Power Division, Ministry of Power, Energy and Mineral Resources (MPEMR), GoB and Power
Grid Company of Bangladesh (PGCB) have also been executed.

According to the Bangladesh Environment Conservation Rules 1997 (ECR), power plants come under red category
and requires Initial Environmental Examination (IEE) and Environmental Impact Assessment (EIA) approval prior
to start of construction activities at site. With respect to the same, UMPL had applied for IEE approval to Department
of Environment (DoE), Bangladesh and site clearance was obtained vide Memo No. 19-29585 dated 01/10/2019
valid through 30/09/2020. UMPL also submitted the EIA report to DoE and received the Environmental Clearance
Certificate (ECC) on 19.07.2020 (Memo No: 22.02.6700.140.72.065.19-09).

This project is expected to be funded by Asian Infrastructure Investment Bank (AlIB), DEG, and Standard Chartered
Bank (SCB). As per the requirement for project funding by multilateral funding agency, Environmental and Social
Impact Assessment Study needs to be carried out as per the applicable reference framework issued by various
funding agencies.

UMPL has commissioned AECOM India Private Limited (hereinafter referred as “AECOM”) to carryout IEE Study,
EIA study and ESIA study of the proposed project. The Environmental and Social Impact Assessment (ESIA) study
is undertaken in line with the applicable policy framework of AlIB, DEG and SCB with the objective of assessment
of the major environmental and social (E&S) impacts arising due to the proposed project activity during its
construction and operation phases within the area of influence, recommending the possible mitigation measures
for any adverse impacts, management and monitoring plan to evaluate the effectiveness of the mitigation measures
as a part of the Environmental and Social Management Plan (ESMP). This Executive Summary presents salient
features of the project, the main findings and the conclusions of the Environmental and Social Impact Assessment
(ESIA). The ESIA report underwent several rounds of revision following comments from the Lenders and the draft
final ESIA was published for disclosure on March 26, 2022 online at the website of UMPL and the Lenders. Hard
copies of the draft final ESIA Report were made available at Union Parishad and UMPL site Office for the
stakeholders. After addressing the comments received from various stakeholders following 90 days of disclosure
period, the present version of ESIA report was finalised. This version of ESIA Report takes into account all the
comments of the stakeholders for this project. The Executive Summary of final ESIA would be available at UMPL
website hitps://umplbd.com.

1.1 Need For the Project

As of 2019, around 88% of the total population (92% of urban population and 67% of rural population) of
Bangladesh had access to electricity (including off-grid electricity), with largest energy consumers being industries
and residential sector, followed by the commercial and agricultural sector. However, consistent and quality supply
of power is still faraway, as issues like high system losses, delays in completion of new plants, low plant efficiency,
and erratic power supply have attributed deficit in supply to cater to the current demand.
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According to the Seventh Five-Year Plan formulated by the Government of Bangladesh, the average GDP growth
rate from 2016 to 2020 is expected to reach 7.4%. As per the Power System Master Plan 2016, Bangladesh would
become a member of the upper-middle-income economies in the 2020s and would get close to the high-income
economies by 2041, if the projected economic development is achieved as projected. Demand for electricity rises
as income rises and as people desire a better quality of life. During 2000 and 2007, the overall demand for electricity
has risen by about 10 per cent annually. Demands from residential and commercial consumption have risen more
rapidly than those from industrial and other sectors. With an average 12% rate of growth, generation would double
in about every six years. That means that by 2021, the need for gross generation would be four times the present
demand. In December 2009, the installed capacity of power plants was 5,803 MW and the de-rated capacity was
5,250 MW. In these circumstances, the Vision 2021 figures, i.e. 15,357 MW of power generation by 2015 and
20,000 MW by 2021 are the minimum that would be accomplished.

The GoB has given highest priority to power sector development in the country and has committed to making
electricity available to all citizens by 2021. According to Power System Master Plan (PSMP), the government has
set a target to increase installed electricity generation capacity to 24,000 MW by 2021 and 40,000 MW by 2030.
To realize these targets, the GoB since 2011 has undertaken the implementation of reforms in the power sector,
including significant development programs for participation of the private sector of which this Project constitutes
one of the important parts.

1.2 Brief Description of the Project

Unique Meghnaghat Power Limited (UMPL) intends to develop a 600MW (net output 588.31 MW gas based
combined cycle power plant (CCPP) project at Dudhghata Mauza in Pirojpur Union of Sonargaon Upazila under
Narayanganj District, Bangladesh. The area of the project site is 21.07 acres and this land is 1.46 km away from
Dhaka-Chittagong Highway, 38km away from Dhaka International Airport and on the right bank of the Channel of
River Meghna. The proposed power plant is around 30 km from the capital city of Dhaka and well connected
through road and river network. The Project Location Map in presented in Figure 1.1 below.
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Figure 1.1: Project Location

Main components of this combined Cycle power plant include one (1) GE 9HA.01 Gas Turbine Generator, one (1)
Heat Recovery Steam Generator and one (1) Steam Turbine Generator from General Electric (GE). Apart from
these units, water intake pump house, induced draft cooling tower, one un-insulated HRSG stack, switchyard,
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temporary river jetties (for material transport during construction phase and transport of heavy equipment) would
be constructed. One 400 kV single circuit transmission line for power evacuation and a 20-inch diameter subsurface
pipeline for gas supply across the river would also be constructed as component of this project.

A total of 21.07 acres of single crop agricultural land has been directly procured from the local villages for setting
up the project. Water for the power plant operation would be sourced from Meghna branch channel. Natural gas
would be supplied by Titas Gas Transmission and Distribution Company Limited, Bangladesh from nearby valve
station located on the other side of Meghna branch channel. Also, power generated from the proposed power plant
would be evacuated to the nearest proposed substation of Power Grid Company of Bangladesh (PGCB) on the
other side Meghna Brach Channel through 400kV single circuit overhead line.

Total estimated cost of the project is 43680 million Bangladeshi Taka (3 approx. 515.7 million USD) and it is
expected to be funded by DEG, Asian Infrastructure Investment Bank (AlIB) and Standard Chartered Bank (SCB).

1.3 Brief Description of the Project Proponent and
Share Holder

Unique Meghnaghat Power Limited (UMPL) has been duly incorporated under the Laws of People Republic of
Bangladesh in the year 2018 as a Limited Company to develop, design, finance, build, own, operate and maintain
the 600 MW CCPP in Meghnaghat area of Bangladesh. The documents regarding incorporation of UMPL is
presented in Appendix A.

UMPL is a joint venture company of Unique Hotel and Resorts Limited with 510% ownership which is a Sister
Concern of Unique Group and GE Capital Global Energy Investment BV with 20% ownership and Strategic Finance
Limited with 29% ownership. Project contractual structure is presented in Figure 1.2
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Figure 1.2: Project Contractual Structure

1.3.1 Unique Hotel and Resorts Limited

Unique Hotel and Resort limited is subsidiary of Unique Group. The Unique Group (UG), a business conglomerate
in Bangladesh, began its operation in 1982. Earlier UG was engaged for exporting human resources and then
pioneered skill development. Afterwards they expanded to business like luxury hotel in the private sector of
Bangladesh.

In due course, the Group diversified into various areas like hospitality, real estate, construction & infrastructure
development, power sector, telecommunication, stock brokerage, bank, insurance, financial institution, Agro-based
business, education, ceramic industry, international trade, media & publications and economic zones. Recently
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Unique Group has started to develop a Special Economic Zone (SEZ) namely Sonargaon Economic Zone near
Meghna River, Narayanganj, Bangladesh.

Unique Hotel & Resorts Limited (UHRL), an enterprise of Unique Group, played a pioneering role in the country’s
luxury hotel business. Incorporated on November 28, 2000, the Unique Hotel & Resorts Limited got the Certificate
of Commencement of Business in the Brand name “The Westin Dhaka” on July 01, 2007. Since then, it has been
maintaining consistent growth with innovation & valued services and has been the leading luxury hotel chain in
Bangladesh.

Unique Hotel & Resorts Ltd. Is a Public Limited Company listed with Dhaka Stock Exchange and Chittagong Stock
Exchange on 14 June 2012 and 5 June 2012 respectively. The address of the registered office of the company is
Plot# 01, CWN (B), Road # 45, Gulshan-2, Dhaka-1212. Corporate head office of the Company is at Borak Mehnur,
51/B, Kemal Ataturk Avenue, Banani, Dhaka.

1.3.2 GE Capital Global Energy Investment BV (GE)

GE Capital Global Energy Investment BV is a Netherlands based wholly owned subsidiary of General Electric (GE).
General Electric (GE) is an American multinational conglomerate incorporated in New York City and headquartered
in Boston. As of 2018, the company operates in the following segments: aviation, healthcare, power, renewable
energy, digital industry, additive manufacturing, venture capital and finance and lighting.

In 2018, GE ranked among the Fortune 500 as the 18™-largest firm in the U.S. by gross revenue. In 2011, GE
ranked among the Fortune 20 as the 14"-most profitable company.

1.3.3 Strategic Finance Limited

Strategic Finance Limited (SFL) is an investment bank offering full-fledged merchant banking operation under the
license from Bangladesh Securities and Exchange Commission. The primary focus of SFL is on Investment
Banking services as well as Strategic Investment in power and infrastructure sector with high growth potentials.
SFL provides solutions in managing initial public offerings (IPO), rights issues, private equity placements, capital
restructuring, placement of corporate bonds, loan syndication, underwriting and portfolio management.

1.4 Objective of ESIA Study

The objective of this study is to provide details of examination and assessment of the major environmental and
social impacts arising due to the proposed project activity during its construction and operation phase within the
area of influence. The study would also focus on recommending the possible mitigation measures for any adverse
impacts. Management plan and monitoring plan to evaluate the effectiveness of the mitigation measures would be
suggested as a part of Environment & Social Management Plan (ESMP). The specific objectives of this Study are
to:

. To facilitate UMPL to assess the concerned risks of the project from concept to commissioning and operational
life as a part of its overall corporate objective and integrate the findings with the environmental and social
management systems of the Company

. Integrate the findings and recommendations of ESIA study, into the basic design & engineering aspects of the
proposed Power Plant and its associated facility, their proper implementation and operation over the life of
the project

. To enable the Lenders Group, assess the key financing risks of the project including adequacy of proper
management measures for mitigation of various environmental and social risks, ensuring proper
implementation and monitoring of the mitigated risks so as to minimise any residual impacts of the project
under the applicable framework of legislations, guidelines and standards of DoE, Bangladesh as well as Multi-
lateral Financial Institutions.

1.5 Scope of the ESIA Study

The scope of the Environment and Social Impact Assessment study considers the impact due to the proposed
development of UMPL's 600 MW (net output 588.31 MW) CCPP on physical, biological and socio-economic
environment of the surrounding areas in line with reference framework of multilateral funding agency. The area
falling within 5 km radius from the proposed site has been considered as the Area of Influence (Aol) for conducting
this study. The scope of the Environmental and Social Impact Assessment study includes the following:
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Establishing the prevailing environmental and socio-economic conditions of the study area by characterizing
baseline environmental scenario through primary and secondary environmental and socio-economic data
collection.

Assessing environmental and socio-economic impacts arising out of the proposed activities during pre-
construction, construction and operation of the CCPP in and around the proposed site.

Assessing the Cumulative Impacts due to operation of UMPL Gas-based Combined Cycle Power Plant in
Meghnaghat Industrial Area.

Recommending appropriate preventive and mitigation measures vis-a-vis each anticipated impact to eliminate
or minimize pollution.

Identifying and formulating Environmental and Social Management Plans (ESMP) in terms of good practices
that may help in abating adverse environmental or socio-economic impacts due to the project.

Preparing a Disaster Management Plan (DMP) based on Risk Assessment/ studies.
Preparation of Grievance Redressal Mechanism

Green House Gas Estimation

Flood Risk Assessment

Livelihood Restoration Plan

Conducting stakeholders’ consultation along with formulation of the Stakeholder Engagement Plan

This E&S Impact Assessment report is prepared in accordance with Environmental and Social Framework of AlIB,
IFC Performance Standard and EHS guideline for Thermal Power Plant as well as relevant environmental
regulations of Bangladesh such as Environmental Conservation Rules 1997 and Environmental Conservation Act
of 1995.

1.6 Approach and Methodology for study

Based on the above Scope of Work, the ESIA study has been carried out using a systematic process which can
predict and evaluate impacts that may arise from the project on various environmental aspects e.g., physical
environment, biological environment and socio-economic environment. Based on the evaluation of impact,
mitigation measures have been identified and management plan have been prepared through which the project
can avoid, minimise, mitigate and compensate the adverse impact and enhance positive impact on surrounding
environment. Entire E&S Impact Assessment methodology is presented in Figure 1.3.
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Figure 1.3: ESIA Approach

1.6.1 Screening

At the Inception stage of the E&S Impact Assessment study, preliminary project information was collected during
kick off meeting with UMPL and evaluated to determine the legal and other requirements that would be applicable
to the project. This stage has been utilised for developing a preliminary level description of the project.

1.6.2 Scoping

Scoping stage has been utilised to identify the Area of Influence of the project, interaction between the gas based
(clean fuel) thermal power project and sensitive receptors located within the Area of Influence and impacts that
may arise due to this interaction and significance of the impacts largely contained within the vicinity. For this study,
an area of 5 km radius around the project boundary has been considered as the Area of Influence as major impacts
arising from the project activities are likely to be confined within 5 km radius. Apart from that reference framework
of multilateral funding agency for ESIA study has also been considered to outline the scope of the study. Different
receptors and probable impacts on each receptor due to project activities is presented in Table 1.1.

Table 1.1: Identified Aspects and Probable Impacts

,\?(l)'_ Aspects Impact
Environment

1 Land Resource Change in land use and land cover

2 Air Shed Changes in air quality due to emission of

e Gaseous pollutants (e.g. NOy, Soy, etc.)
e Particulate matter (e.g. PMyo and PM,5s)

3 Ambient Noise Changes in ambient Noise levels due to plant construction and operation

4 Surface Water Quantity & e Impact on river morphology and stress on water resource due to withdrawal of
Quality surface water
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Sl
No. Aspects Impact
e Changes in physical, chemical or biological quality of Meghna River due to effluent
discharge
5  Ground water Quality Impact on ground water quality due to effluent discharge and dumping of hazardous and
non-hazardous waste
6  Soil/lLand Quality Impact on physical and chemical properties of soil due to effluent discharge and dumping
of hazardous and non-hazardous waste
7  Sediment Quality Impact on physical and chemical properties of sediment and benthic organisms due to
effluent discharge and dumping of hazardous and non-hazardous waste
8 Drainage Changes in drainage pattern, localised submergence and flooding due to filling up of
project site, blocking of drainage channel
9 Climate Change Emission of Greenhouse gases (CO,, CH4, and N,O);
10 Geology Impact on the geological formation of the site and AOI
11 Aesthetics Impact on the visual & aesthetical disposition of the project site and its surroundings
Ecology
12 Terrestrial Ecology Impact on flora and fauna due to plant construction and operation activities
13 Aquatic Ecology Impact on aquatic ecology and fish production due to effluent discharge and water

withdrawal

Social/Socio-Economic

14  Social/Community Cohesion Any social/ conflicts due to workers from outside or due to project related activities.

15 Economy and livelihood Impact on livelihood due to land purchase, approach restriction of fisherman community,
reduction in fish production
16 Social and Cultural Physical disturbance on cultural and religious resources, Intra and inter-ethnic conflict.
Structures

17 Infrastructure and Services  Pressure on existing rural infrastructure or services including road network, transportation;
water, sanitation, waste handling facilities etc.

18 Vulnerable Groups Impact on livelihood, community networks, displacement induced impacts

Community Health and Safety aspect

19 Dust and noise discomfort ~ Impact on community health due to generation of noise and dust from the construction
activities and during the operation of the plant

20 Transmission of infectious Potential chances of spreading vector borne and infectious diseases from the migrant
disease due to migrant labourers
labour

21 Potential accidental events  Impact on community health & safety due to chances of accidents from increased traffic
from traffic movements on movement on road, especially during construction
road

1.6.3 Baseline Data Collection

Main objective of the baseline data generation is to assess the Impact that may arise from different phases (pre-
construction, construction, operation) of the project based on the existing condition. Baseline data was collected
for different environmental and social aspect e.g., physical environment, ecological environment and socio-
economic environment, cultural environment etc.

Physical environment parameters e.g., micrometeorology, air quality sample, groundwater quality sample, surface
water quality sample, noise, soil sample, sediment sample were collected during post monsoon season (October
2019 to November 2019) in presence of environmental experts of AECOM. Local laboratory (EQMS) has been
involved in collection and analysis of primary samples from the study area. Since the project area is on the fringe
of Meghnaghat Industrial Area, influence of industrial activities was observed on the baseline environment of the
project site and its surroundings. In order to assess the seasonal variation of the environmental attributes in the
study area, second season monitoring was carried out during June 2020 by the local laboratory Mitra S.K.
Bangladesh (Pvt.) Ltd.

Apart from that, ecological assessment has been carried out and phytoplankton, zooplankton, benthos and primary
productivity sample has been collected by terrestrial and aquatic ecological expert of AECOM.
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Social experts have been involved in assessment of socio-economic condition of the landowners whose land has
been directly purchased for the project and other communities present within the area of influence. Primary sample
socio economic questionnaire survey has been carried out by AECOM social expert among the landowners and
community consultation has been conducted among the other community member to assess the baseline socio
economic condition.

1.6.4 Impact Assessment and Management

Impact has been identified by superimposing project description on the baseline condition of the project area.
Impact assessment has four steps e.g. Impact Prediction, Impact Evaluation, Mitigation Measures Identification
and Residual Impact Evaluation.

Impact Prediction: In this step Impacts in the study area arising from the project and associated facility have been
predicted.

Impact Evaluation: Significance of predicted impact has been evaluated considering magnitude, likelihood, scale,
sensitivity of the impact on the receptors.

Mitigation Measures Identification: Suitable mitigation measures have been suggested to mitigate any adverse
impact due to the project activities.

Residual Impact Evaluation: Evaluation of the environmental impacts predicted to remain after the application
of mitigation measures suggested in the ESIA study

1.6.5 Reporting and Disclosure

The ESIA report has been prepared based on finding of the entire assessment. The report would also be disclosed
for comments and observations from all the stakeholders.

1.7 Structure of ESIA Report

The overall contents of the ESIA report have been prepared as per the available reference framework of multilateral
funding agency. The report consists of executive summary followed by twelve chapters, Conclusion &
Recommendation. The Appendices are presented in Volume Il in a separate report. The content of the report is
briefly described in Table 1.2.

Table 1.2: Structure of ESIA report

Chapter No Chapter Title Description
Executive Summary This chapter includes brief summary of ESIA report

1 Introduction This chapter discuss introduction about the project, project background, Scope
and objective of ESIA study, Methodology of ESIA study.

2 Policy, Legal and This Chapter evaluates various national and international rules and regulations,

Administrative Framework guidelines, framework, policies related to Environmental and Social Impact
Assessment of proposed power development project.

3. Project Description This section describes the proposed project and its various components,
technology, resource requirement and evaluates alternative to the proposed
project.

4. Baseline Environmental This Chapter outlined baseline physical, biological and socio-economic

condition conditions of the study area and established prevailing environmental condition.

5 Impact Assessment and This section predicts and assesses likely impacts of the projects on physical,

Mitigation Measures biological and socio-economic environment in the study area. It also outlined

probable mitigation measures to mitigate predicted impacts.

6 Greenhouse Gas Emission This chapter presents the methodology for quantification of greenhouse gas
(GHG) and estimation of the same, followed by assessment of impact due to
emission of GHG and suggestion of measures to mitigate the emission.

7 Flood Risk Assessment This Chapter delineates the study on flood risk vulnerability of the site.
8 Climate Change Assessment This chapter describes the climate change issues that could likely be faced by
the project
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Chapter No Chapter Title Description

9 Environmental and Social
Management Plan

This section deals with mitigation measures to be taken during the project
implementation period to mitigate any adverse environmental and social
impacts.

10 Hazard identification and
Consequence Analysis

This chapter includes identification of different hazards associated with project
activity and carried out consequence analysis for specific accidental events.

11 Emergency management plan This includes Emergency and Disaster Management Plan to deal with any
and Disaster management unforeseen natural or manmade calamity.

12 Stakeholder Assessment and This Chapter summarises comments received from project affected people
Discloser during stakeholder consultations and describes planned information disclosure

measures and process for carrying out stakeholder consultation.

13 Grievance Redressal This chapter formulates the Grievance Redressal Mechanism.
Mechanism

14 Conclusion and This includes conclusion and recommendation.
Recommendation

1.8 Assumption and Limitation

This ESIA study is based on certain scientific principles and professional judgment to certain facts with resultant
subjective interpretation. Professional judgment expressed herein is based on the available data and information
and other constraints related to pandemic (Covid-19) restrictions which has been prevailing since March 2020.

This report has been developed based on the project related information provided by Unique Meghnaghat Power
Limited with the assumption that the information gathered is representative for the proposed 600-Megawatt (MW)
gas based combined cycle power plant (CCPP) project and other available site surrounding information of similar
projects within the study area defined. If information to the contrary is discovered or any additional project activities
which is under planning or construction has been found out at a later stage and which can have any specific
influence on the proposed project environmental settings individually or cumulatively, the findings in this ESIA may
need to be modified accordingly. The impact assessment for the proposed Project is based on the project
configuration as described in Project Description in Chapter No. 3.

No hydrodynamic modelling has been undertaken for assessing the impacts of the proposed water intake channel
as detailed design & engineering of the same has not been finalised during the preparation of the report. The
associated impacts on livelihood of fishermen docking their boats adjoining the proposed water intake channel also
could not be assessed.

1.9 ESIA Team

The AECOM India Limited has constituted a team of various experts to carry out the ESIA study. The details of
team members are given in following Table 1.3.

Table 1.3: ESIA TEAM

SI.No. Name Area of Specialization
1. Chetan Zaveri Project Director
2. Avijit Sarkar Team Lead and Project Manager
3. Anindya Basu Environmental Expert
4 Nilanjan Das Social Expert
5. Souvik Basu Social Expert
6. Debleena Mitra Sinha Risk Assessment and General Environmental Expert
7. Aziz Hasan Water Quality, Noise Modelling Expert
8. Mainak Majumder Terrestrial Ecology Expert
9. Dr. Sudin Pal Aquatic Expert
10. Swagata Mukherjee Air Quality, Air pollution dispersion Modelling
11. Bidyabati Soraism Climate Change expert
12. Moumita Dey GIS Expert
13. Moudipta Banerjee Team Member
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2 Policy, Legal and Administrative
Framework

2.1 Introduction

The Govt. of Bangladesh (GoB) has specified regulations, policies and guidelines to protect the environment. To
address the environmental and social risks of any project and its associated components, and to protect and
conserve the environment from any adverse impacts, regulations and authorization processes have been
formulated by GoB. International Lenders also have their own set of policies for compliance, applicable to any
project funded by them. In this project, the requirements of the Asian Infrastructure Investment Bank (AlIB) ESS
Policy, DEG Sustainability Policy, IFC Performance Standard, General EHS guideline, EHS guideline for Thermal
Power Plant & Associated Facilityand Equator Principles 4 would be used along with all the requirement of the
GoB.

This Section focuses on the administrative framework under the purview of which the Project falls and the ESIA
study has been governed, namely:

. Bangladesh national and local policy, legal and institutional framework.
e  AlIB ESS Guideline.

. DEG Sustainability Guideline.

. IFC Performance Standards and EHS Guidelines.

. Equator Principles 4; and

. IFC / EBRD Standards for Worker’s Accommodation

2.2 Policy, Regulation and Guidelines of
Bangladesh

2.2.1 Industrial Policy 1999

The Industrial Policy 1999 is considered as one of the most comprehensive policy of Bangladesh, which sought to
give private industrial sector a dominant export orientation by means of attracting FDI in export and domestic
market-oriented industries and a pivotal role in ensuring the following:

. Encourage and develop competitive strength of import substituting industries for catering to a growing
domestic market.

. Encourage direct foreign investments and investments by public and private sector,
. Develop new indigenous technology and expand production based on domestic raw materials, and
. Promote infrastructure development and environmentally sound industrial development

. Encourage balanced industrial development through regional dispersal of the industrial growth throughout the
country and rehabilitation of sick industries.

This policy is applicable for the proposed project as this project is an industrial development and involves foreign
investments through Multi-lateral Funding Agencies.

2.2.2 Power Policy 1995

The Power Policy 1995 establishes the requirements in the Power Sector for long term planning and
implementation of Power projects, sets criteria for policy statement on the demand forecast, investment terms,
fuels and technologies, load management, institutional issues, private sector participation, technology transfer and
research programme, environmental policy and legal issues; and forms an integral part of the Energy Policy.
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The proposed project is a gas-based power plant, aiming to produce 600 MW electricity. Being under Power sector,
the policy would be applicable for the proposed project.

2.2.3 Energy Policy 1996

The Energy Policy formulated in 1996 highlights the necessity of carrying out Environmental Impact Assessment
for any new energy development project to remove any impacts which may hinder optimal utilization of energy for
sustainable socio-economic growth and sets requirements for utilization of energy for sustainable economic growth,
supply to different zones of the country, and development of indigenous energy source and environmentally
sustainable energy development programmes.

As the proposed project would produce electricity, so the requirements of sustainable utilization of energy for socio-
economic growth needs to be formulated according to the policy and the impacts induced by the proposed project,
needs to be assessed and proper mitigation to combat the pollution needs to be suggested.

2.2.4 Environmental Policy of Bangladesh, 2018

Bangladesh is extremely vulnerable to Climate Change and has been considered as one of the most affected
countries among the 10 countries all over the world. To combat with the challenge of Climate Change in
Bangladesh, a Climate Change trust Fund has been established in 2010. Bangladesh is determined to comply with
the clauses of Paris Agreement. The Government of Bangladesh has framed a comprehensive development plan
- the Bangladesh Delta Plan (BDP 2100), focusing on economic growth, environmental conservation, and
enhanced climate resilience. Few objectives of National Environment Policy of Bangladesh, 2018 are to achieve
Sustainable Development Goals of 2030, scientific and efficient uses of Natural resources, preparation of
adaptation and mitigation plans on climate change, reduce recycle and reuse of resources, implementation of
Polluter’s Pay Principle.

The National Environmental Policy 1992 has been modified and amended to National environmental Policy 2018,
by addressing the potential risks of Climate Change, effect of different kind of natural disasters and depletion of
Natural resources and also to achieve Sustainable Development Goals.

2.2.5Power System Master Plan, 2016

The Power System Master Plan (PSMP) 2016 is prepared in aiming at formulating a comprehensive energy and
power development plan up to the year 2041.

The master plan focuses on five key points

Enhancement of imported energy infrastructure and its flexible operation.
Efficient development and utilization of domestic natural resources (gas and coal).
Construction of a robust, high-quality power network.

Maximization of green energy and promotion of its introduction.

o & w0 d PR

Improvement of human resources and mechanisms related to the stable supply of energy.

2.2.6 National 3R Strategy for Waste Management

The three R's — reduce, reuse and recycle — all help to cut down on the amount of waste we throw away. They
conserve natural resources, landfill space and energy. Plus, the three R's save land and money communities must
use to dispose of waste in landfills.

The main objective of this 3R strategy is to delineate ways and means of achieving national 3R goals through
providing a uniform guideline for all stakeholders. Specific objectives of this strategy are to:

. address the key issues and challenges of waste management acting as a barrier for promotion of 3R in the
country.

. define the roles of various actors to promote 3R in the country; and
. guide the creation of enabling conditions for success regarding implementation of 3R in the country.

Priority sectors include municipal solid waste, industrial waste, biomedical waste, institutional and commercial
waste and agricultural waste
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The policy would be applicable to the project since the project will generate waste (solid waste, e-waste etc) during
construction, operation and decommissioning.

The project is required to raise public awareness through IEC for implementation of the waste strategy and
behavioural changes with respect to long term environmental management.

Other strategy includes inventory of hazardous waste generation, reuse, recovery and recycling of hazardous
waste etc.

2.2.7 Bangladesh Climate Change strategy and Action Plan
2009

The Government of Bangladesh's Vision is to eradicate poverty and achieve economic and social well-being for all
the people through a pro-poor Climate Change Strategy, which prioritises adaptation and disaster risk reduction,
and also addresses low carbon development, mitigation, technology transfer and the provision of adequate finance.

Sections | to V of the action plan provide an overview of different adaptation strategies and briefly outline mitigation
issues.

Sections VI to VII specifies the need for capacity and resilience of the country to meet the challenge of climate
change over the next 20-25 years.

The Climate Change Action Plan is built on six pillars:

1. food security, social protection and health,

2 comprehensive disaster management,

3 infrastructure,

4. research and knowledge management,

5 mitigation and low carbon development, and

6 capacity building and institutional strengthening.

The key environmental and social (E&S) policies and regulations, which are relevant to proposed 600 MW CCPP
project of UMPL are described in the following Table 2.1.

Table 2.1: List of applicable environmental policies in Bangladesh

Policies Key aspects Applicability

National e To adopt corrective measures in phases in industries that The  proposed  project is new

Environment Policy, causes pollution. development, so it needs to conduct EIA

2018 e To conduct EIA for all new public & private industrial according to the policy. In the
developments. operational and construction phase the

corrective measures would be adopted

e To prohibit the formation of any industry that cause . . . .
to mitigate pollution, according to this

environmental pollution and/or introduction of

environmentally sound substitutes and to prevent policy.

wastage from the industries by sustainable use of raw

materials.
National e To identify important environmental issues as well as During various phase of the proposed
Environment essential actions to stop or reduce the rate of project the environmental components
Management Action environmental degradation which would improve the like air, water, land is likely to be
Plan, 1995 natural and built-up environment of Bangladesh. adversely impacted. According to this

e Conservation of biodiversity and promotion of sustainable policy, the detail of pollution sources,
development in association with improvement in the would be assessed and technology,
quality of life of the people of Bangladesh which would lead to efficient use of

resources and waste minimization
would be suggested. The policy would

also encourage sustainable
development and biodiversity
conservation, during the life cycle of the

project.
National e Itis mandatory for all industries to carry out EIA and The policy would be applicable to the
Conservation adopt pollution prevention and control technologies. project, as under this policy all new
Strategy, 1992 «  Prohibit import of hazardous or toxic materials/wastes as industries need to carry out EIA and
raw materials for the industries in Bangladesh. adopt pollution prevention and control

e Promulgation of environmentally sound technology. technologies and other requirement.
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Policies

Key aspects

Applicability

e Minimization of dependence on imported technology and

machinery to enhance sustainable local skills and
resources.

2.2.8 Other Policy Relevant to Environment

Additional environmental and social policies of Bangladesh, their key features and applicability to the proposed
project are detailed in Table 2.2 below.

Table 2.2: Environmental and Social Policy of Bangladesh

Policy

Key Aspects

Applicability to Project

National Land use
Policy, 2001

This policy identifies all the constraints associated with
several land uses including agriculture, fishery and
livestock, housing, forestry, industrialization, railways
and roads, tea and rubber

Applicable, as Land use data shows that the
major land use at the project site is agricultural
land, followed by river and settlements.

Industrial Policy
1991

The Industrial Policy of 1991 contains the following

clauses in respect of environmental protection

e To conserve ecological balance and prevent
pollution during industrialization

e To take effective steps for pollution control and
conservation of environment during industrialization

This is applicable since the proposed project is
required to conserve ecological balance and
prevent  pollution as per Regulatory
requirements and  Multi-lateral  Funding
Agencies’ guidelines and standards.

National Fisheries
Policy, 1998

This Policy emphasises on the preservation,
management and exploitation of fisheries resources in
inland open water and sea including cultivation and
management of fish.

This is applicable for the proposed project as the
raw water would be drawn from Meghna River
channel and treated effluent would be
discharged into the same water body. The
construction raw materials like filling earth,
power equipment would be also transported to
the site through the same waterbody and fuel
would be transported underneath the river in
pipeline during operation phase.

Water Policy,
1999

This Policy emphasises on protection and enhancement
of water resources and quality and regulate discharge of
pollutants including untreated agricultural and industrial
effluent. It also promotes local community engagement in
all water sector development to enhance sanitation,
hygiene and potability of the water resources.
Restoration and enhancement of water resources.

This is applicable for the proposed project as
total raw water for the proposed project including
water for cooling towers, heat exchanger,
condenser etc would be withdrawn from Meghna
River channel and treated wastewater would be
let into the river channel; hence protection and
enhancement of the water resource and quality
is of utmost priority for UMPL.

2.2.9 Environmental and Social Related Legislation in
Bangladesh

The key E&S Acts and Regulations establishing statutory compliance requirements for environmental protection
and conservation; and social safeguards in Bangladesh are outlined in the following sub-sections:

2.2.9.1 Environmental Conservation Act 1995 and subsequent amendments

The provisions of the Act authorize the Director General (DG) of Department of Environment to undertake any
activity he deems fit and necessary to conserve and enhance the quality of environment and to control, prevent
and mitigate pollution and currently it is the main legislative document relating to environmental protection in
Bangladesh. The main objectives of ECA'95 are:

. Conservation and improvement of environment, and
. Control and mitigation of pollution of environment.

The main strategies of the act can be summarized as:

. Declaration of ecologically critical areas.
o Obtaining Environmental Clearance Certificate.
o Regulation of development activities from environmental perspective.

. Regulation in respect of vehicles emitting smoke harmful for the environment.
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. Promulgation of standards for quality of air, water, noise and soil for different areas for different purposes.
. Promulgation of standard limit for discharging and emitting waste.

. Formulation of environmental guidelines relating to control and mitigation of environmental pollution,
conservation and improvement of environment.

The regulation would be applicable in the proposed project. In every phase of the project, the requirement of the
regulation would be met, as per the requirement of the Act. The project needs to obtain environmental clearance,
under this regulation. During the various project phases, the emission standard would be met according to the
specification of the regulation. The guidelines to control pollution arising from the proposed project, would be
formulated according to the law.

2.2.9.2 Environmental Conservation Rule 1997 and subsequent amendments

The Environment Conservation Rules, 1997 are the first set of rules promulgated under the Environment
Conservation Act, 1995. These Rules provide for, inter alia, the following:

. The national Environmental Quality Standards (EQS) for ambient air, surface water, groundwater, drinking
water, industrial effluents, emissions, noise and vehicular exhaust.

. Categorization of industries, development projects and other activities based on actual (for existing
industries/development projects/activities) and anticipated (for proposed industries/development
projects/activities) pollution load.

. Procedure for obtaining environmental clearance.

. Requirement for undertaking IEE and EIA as well as formulating EMP according to categories of
industries/development projects/activities.

. Procedure for damage-claim by persons affected or likely to be affected due to polluting activities or activities
causing hindrance to normal civic life.

Depending upon location, size and severity of pollution load, projects/activities have been classified in ECR, 1997
into three categories:

1. Green: Industries/development projects/activities are considered relatively pollution-free and therefore, they
do not require an environmental clearance certificate from the DOE and no environmental study.

2. Orange: Industries/development projects/activities under this category fall into two sub-categories. Orange
“A” is less polluting and Orange “B” is moderately polluting. These projects are required to submit general
information. A process flow diagram and schematic diagrams of waste treatment facilities along with their
application is submitted to DOE for obtaining environmental site clearance and environmental clearance.

3. Red: Industries/development projects/activities which may cause ‘significantly adverse’ environmental
impacts are categorized as ‘red’ and are required to submit an EIA report. It would be noted that they might
obtain an environmental site clearance based on an IEE report, and subsequently submit an EIA report for
obtaining environmental clearance along with other necessary papers.

Corresponding category related to power plants and associated facility are as under: Schedule-1, Red Category
(Item 6: power plants; Item 64: includes construction / replacement / extension of natural gas pipelines). For red
category project, it would require two-steps assessment procedure, firstly an Initial Environmental Examination
(IEE) for site clearance, and secondly, a full Environmental Impact Assessment (EIA) for technical clearance.

UMPL had applied for IEE approval to Department of Environment (DoE), Bangladesh and site clearance was
obtained vide Memo No. 19-29585 dated 01/10/2019 with validity till 30/09/2020. Site Clearance was renewed vide
Memo No. 21-54203 valid till 30/09/2021. UMPL also submitted the EIA report to DoE and received the
Environmental Clearance Certificate (ECC) on 19.07.2020 (Memo No: 22.02.6700.140.72.065.19-09).

2.2.9.3 E-waste management rules 2021

Bangladesh’s Department of Environment (DOE) on June 10, 2021, published the Hazardous Waste (e-waste)
Management Rules, 2021 under the Bangladesh Environmental Protection Act, 1995.

The E-waste rule covers the products listed in the Schedule (home appliances, monitoring and control equipment,
medical equipment, automatic machines, IT and communication equipment), and establishes obligations for
manufacturers, assemblers, collectors, sellers, and consumers of the products.
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The rule also sets provisions to limit the use of the 10 substances covered by the EU RoHS Directive. This
regulation entered in force upon publication.

The main provisions of this regulation are as follows.

. Manufacturers, traders, sellers, transporters, repairers, collection centers, recyclers, dismantlers, etc. of the
subject products are required to register with a prescribed form to the DOE. When applying for registration,
they shall also submit Waste Electrical and Electronic (WEEE) management plan.

. Registered manufacturers, recyclers, etc. shall obtain environmental clearance in accordance with the
Bangladesh Environmental Protection Rules, 1997.

. Manufacturers have to establish individual or joint collection centres and set aside funds for the management
of WEEE.

. For fluorescent lamps and mercury incandescent lamps, if they cannot be recycled, they need to be handed
over to collection centres for storage and disposal.

. Manufacturers, importers, etc. shall meet the collection targets for WEEE as specified in the Schedule (10%
in the first year of the implementation, 20% in the second year, 30% in the third year, 40% in the 4th year, and
50% in the fifth year and thereafter).

° In order to facilitate the proper management of WEEE, the name, address and contact information of the
trader or seller as well as the information on the registered collection centre shall be displayed on the product
or on the product label, or this information shall be provided to consumers or large consumers.

. Traders, sellers and collectors of WEEE shall receive them from consumers at designated points and transport
them to collection centers.

The act also specifies that in case of violation of the provisions of these rules, imprisonment for a maximum period
of two years or to a fine of up to two hundred thousand taka shall be levied in accordance with the Bangladesh
Environmental Protection Act, 1995. In case of repeat offence, imprisonment for a term ranging from two to ten
years or a fine ranging from Taka 200,000 to Taka 1,000,000 or both

2.2.9.4 Environmental court act 2000 and subsequent amendment 2002

An Act to provide for the establishment of environment courts and matters incidental thereto. The Act expedites the
establishment of Environment Courts as and where necessary for the trial of offences relating to environmental
pollution.

The GoB will establish one or more Environmental Court in each division, constituting of one judge. In consultation
with the Supreme Court, the government shall-

. Appoint an officer of the rank of Joint District Judge to dispose of cases only under Environmental laws; and

o If considered necessary, appoint a judge of the rank of the rank of Joint District Judge for a Division, or a
specific part of the same. The judge will, in addition to his ordinary functions, dispose cases that fall within the
jurisdiction of Environmental Court.

° The Environment Court shall be the competent authority to impose penalty for offences under Section 5A of
the Act, and under any other Environmental law, and to pass order for compensation in appropriate cases.

. If a person violates the court order under clause (a) of section 5(2) by repeating or continuing with the offence
of which he has been fined, he shall be liable to sentenced with penalty prescribed for that offence, with the
penalty not less than that imposed in the first instance of the order

2.2.10 Other Relevant National Legal Instruments for the
Project

The primary environmental regulatory agency in Bangladesh is Ministry of Environment, Forest and Climate
Change (MoEF), Dhaka. The Power Projects are come under the ambit of Environment Conservation Rules, 1997.
Hence, project requires preparation of Environmental Impact Assessment Report and pursuing Environmental
Clearance from Department of Environment or Ministry of Environment and Forest. Environmental and safety
related host country regulations along with applicability assessment for the proposed Power Project are discussed
in Table 2.3 below.
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Table 2.3: National Regulation Applicable in Power Project

Sr. Act/Law Responsible Key features and Applicability

No. authority

1 The Environment Department of 1. To adopt corrective measures in phases in industries that causes
Conservation Act, Environment, Ministry of pollution,
1995 and Environment, Forest & 2. Conduct EIA for all new public & private industries. Ensure
subsequent Climate Change sustainable use of raw materials in the industries to minimize their
amendments in 2000 wastage.
and 2002 3. To prohibit the formation of any industry that cause environmental

pollution and/or introduction of environmentally sound substitutes.

The Act is applicable for the project and the project would require EIA

to be conducted for obtaining Environmental Clearance of the project.

UMPL has conducted EIA study and received the approval on

19.07.2020 (Memo No: 22.02.6700.140.72.065.19-09) to commence

construction.

2 National Ministry of 1. Promulgation of standards for quality of air, water, noise, and soils
Environmental Environment, Forest for different areas and for different purposes.
Management Action & Climate Change 2. Promulgation of acceptable limits for discharging and emitting
Plan, 1995 waste.

3. Formulation of environmental guidelines relating to control and
mitigation of environmental pollution, conservation and
improvement of environment.

The Plan is applicable for the project and the project is required to

follow standards for air, water and noise quality.

3. Environment Department of 1. Provides standards for quality of air, water & sound and acceptable
Conservation Environment, Ministry limits for emission/discharges from vehicles and other sources.
Rules, 1997 and of Environment, 2. Categorization of industries, development projects and other
subsequent Forest & Climate activities based on pollution load.
amendments in Change The Rule is applicable for the project and the project is required to
2002 and 2003 follow standards for air, water and noise quality.
4. Water Supply and Ministry of Local Management and control of water supply and sanitation in urban areas.
Sanitation Act, 1996 ~ Government, Rural The Act is applicable for the project and guideline with respect to Water
Development and and Sanitation to be followed.
Cooperatives
5. The Protection and  Ministry of Fishery To provide for the protection and conservation of fishes in Bangladesh.
Conservation of Fish The act is applicable for the project. The project site is just beside the
Act 1950 and Channel of Meghna River and activities such as jetty construction,
subsequent vessel transport would be done. So, impact due to construction and
amendments in 1982 transportation, if any, needs to be assessed under this act.
6. Natural Water Bodies Rajdhani Unnayan The playground, open space, park and the character of water bodies
Protection Act 2000  Kartipakkha/ Town i.e., rivers, canals, tanks, or floodplains of Mega city, Divisional Town
Development and District Town’s municipal areas shall not be changed without
Authority/ approval of concerned ministry.
Municipalities The act is applicable for the project. The project site is just beside the

Meghna River and jetty construction, vessel transport would be done.

7. The Vehicle Act, Bangladesh Road Controlling Exhaust emission; Vehicular air and noise; Road safety.
1927; The Motor Transport Authority For transportation of officials and workers, cars and mini truck would
Vehicles Ordinance, (BRTA) be used. So, the act is applicable for the project.

1983; The Bengal
Motor Vehicle Rules,
1940

8. Noise Pollution Ministry of This Act sets rules for prevention of noise pollution and enforce

(Control) Rules, 2006 Environment, Forests & standards for noise levels. Since the proposed project involves high
Climate Change noise generating activities during both construction and operation
phase; hence the rule is applicable.

9 Ozone Depleting Ministry of This Rule put ban on the use of Ozone depleting substances and
Substances (Control) Environment, Forests & phasing out of Ozone depleting substances. Since there is a potential
Rules, 2004 Climate Change for generation of ODS, hence the rule is applicable.

10. National Water

Water Act, 2013

Resources Council

The Water Act 2013 regulates all forms of water within the territory of
Bangladesh and declares the same as the national property of the
Government of Bangladesh. The Act regulates withdrawal of surface
water and abstraction of groundwater through introduction of
permit/license requirement for large scale surface or groundwater
abstraction

The proposed project is situated at the bank of Meghna River, and the
withdrawn of the surface water would be regulated by this Act.
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Sr. Act/Law Responsible
No. authority

Key features and Applicability

In addition, a recent judgement from High Court of Bangladesh gave
the verdict, in response to a public litigation, that deals with
encroachment of river. As the project is situated in the bank of Meghna,
hence the decision of the verdict would be triggered to prevent any
encroachment to the river. In line with this, Bank of Bangladesh is also
discouraged not to provide loans to those business entities, which
comes under the illegal encroachment of water bodies.

11 Bangladesh Water ~ National Water
Rules, 2018 Resources Council

Bangladesh Water Rules, 2018 have been formulated under the
Bangladesh Water Act, 2013 issuing directives for regulation of use of
water resource and conservation of water. It is imperative to obtain
Clearance/license for use of water for various purposes including for
industrial use with submission of fees as per the provisions laid down
in the Water Rules 2018. It is also imperative to abide by other
directives under this Rule for drawl & use of water.

UMPL would obtain necessary Clearance/license for drawl & use of
water from Meghna River from designated Authority and would also
adhere to provisions laid down in Bangladesh Water Rules, 2018

12 Natural Gas Safety  Bangladesh Energy
Rules 1991 Regulatory Commission

The Rules encompass aspects of design and construction of gas
pipelines including selection of materials; specifications for pipeline
crossings of other infrastructure such as railways; testing and
commissioning of pipelines; Pipeline operation and maintenance; and
reporting of accidents. The Rules also include stipulations as to the
separation distances between pipelines and public properties and
thoroughfares. The rules have been amended in 2003.

The natural gas pipeline would be planned and designed as per
requirements of the Bangladesh Natural Gas Safety Rules 1991

13 Ppetroleum Act 2016  Bangladesh Energy
Regulatory Commission

This act has set provisions dealing with import, storage, transportation,
production, refining of petroleum and other inflammable substances
and reuse of such substances through recycling. The petroleum Bill
2016 has the provision of giving legal coverage to the activities carried
out under the Petroleum Act of 1934 and for continuation of the actions
taken.

For the proposed project, use of petroleum products like HSD would
be guided by the provisions of this Act and the license for storage of
HSD will be required.

14 Bangladesh Energy  Ministry of Power,

Regulatory Energy and Mineral
Commission Act Resources

2003 (Amended

2005)

The Act makes provisions for the establishment of an independent and
impartial regulatory commission for the energy sector. The commission
is, inter alia, to determine the energy efficiency of institutions regulated
under the Act, and to monitor and verify institutions’ energy use
through energy audits. It is also required to ensure the efficient use of
energy at a generation, transmission and distribution level.

Provisions under this Act would be applicable for this project
encompassing aspects of generation & transmission of energy.

15 Fire Prevention &
Extinction Act, 2003
and Fire Prevention
and Extinction Rules
2014

The Fire Prevention and Extinction Act 2003 supplemented by the Fire
Prevention and Extinction Rules 2014 enumerates that owner of the
building shall have to apply for occupancy certificate of the building at
the end of the construction. These enable the authority to inspect the
building, to examine whether the owner met all the requirements of the
building code for the public safety or not.

UMPL would comply with relevant provisions under this Act.

16 Electricity Act, 2018  Bangladesh Power
Development Board

This Act relates to the supply and use of electrical energy, provisions
for obtaining a license to supply energy and to put down or place
electrical supply lines for the transmission of energy. The Electricity
Act, 2018 aims to repeal and re-enact the Electricity Act, 1910 with
modification for developing and reforming the sectors of power
generation, transmission, supply and distribution and for better service
delivery to consumers and meeting the increasing demand for
electricity.

The act specifies that (section 12) If any damage, harm or
inconvenience is caused during civil work under this Act, the licensee
shall, liable to provide compensation to the affected person or the
owner of the land affected for acquiring land for construction of
electricity towers. In Section 13 specifies that for the purpose of laying
power supply lines or doing civil works under this Act, the licensee shall
reserve the right of way over the land and the space above or
underground. However, the landowner shall be informed of the intent
in writing before laying of power supply lines and doing civil works
within a reasonable time.

The Act also specifies that If acquisition of land is required for
establishment of power generation plant or sub-station, it shall be
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Sr. Act/Law Responsible Key features and Applicability
No. authority
deemed to have been necessary for public interest and the existing
laws and regulations on acquisition of land shall have to be followed.
This Act would be applicable and would be complied by UMPL.
17 Electricity Rules Bangladesh Power
2018 and its Development Board
subsequent
amendments
18

The Acquisition and
Requisition of
Immovable Property
Act, 2017

Govt of Bangladesh

This law is applicable for acquisition of immovable property for any
project by any Govt Authority or department.

The Government of Bangladesh have enacted a new land acquisition
law titled The Acquisition and Requisition of Immovable Property Act
(APIPA), 2017 replacing the 1982 Ordinance depending on the need
and requirements of the day. The ARIPA 2017 requires that
compensation be paid for (i) land and assets permanently acquired
(including standing crops, trees, houses); and (ii) any other damages
caused by such acquisition.

The act also says that religious places, graves or crematoriums can be
taken into acquisition. Provided that, if it essential in public purpose or
public interest, by relocation and rebuilding, in the own money of the
requiring persons or organizations.

The amount of compensation to be awarded Deputy Commissioner will
take into consideration- (a) the market value of the property at the date
of publication of the notice (b) the damage that may be sustained by
the person interested, by reason of the taking of any standing crops or
trees which may be on the property at the time of the making of the
joint list; (c) the damage that may be sustained by the person
interested by reason of severing such property from his other property;
(d) the damage that may be sustained by the person interested by
reason of the acquisition injuriously affecting his other properties,
movable or immovable, in any other manner, or his earnings; and (e)
if in consequence of the acquisition of the property, the person
interested is likely to be compelled to change his residence or place of
business, the reasonable expenses, if any, incidental to such change.
According to the law, affected persons will get additional 200% of
assessed value for land and additional 100% for structures, trees,
crops and other assets. The Act says in spite of any compensation
provided under the law; necessary steps may be taken to rehabilitate
evicted persons due to acquisition.

The act also provides for an appointment of arbitrator. The affected
landowners have a provision of filing arbitration case and a right to be
heard by the arbitrator if any entitled person is not agreeable with the
calculation of the cost of compensation.

The new law has provision for resettlement off those who will be
displaced from homestead with living structures due to the project. The
act recognizes the Bargadars and pays compensations for the loss of
standing crops being cultivated at the time of land acquisition.

This Act, however, is not applicable for the project as no government
led acquisition or expropriation has been undertaken for the project.
However, this Act provides an important guidance to the compensation
amounts and the minimum entitlements to be provided to the affected
households as a part of resettlement planning However, g buyer and
willing seller’ process

The project would engage workers during construction phase and operation phase. Hence, the project would have
to conform with the labour laws of Bangladesh, for occupational and health related rules. The outline of the
regulatory provisions is given in Table 2.4 below:

Table 2.4: Occupational Health & Safety Laws

Sr. No. Act/Law Key features and Applicability

1. Fatal Accidents Act. 1855 Provide compensation to families for loss occasioned by the death of a
person caused by actionable wrong.
In this project, workers would be engaged during construction as well as
operation phase. Hence this Act would be applicable.

2. Bangladesh Labour Act. 2006 An Act relating to employment of workers, relation between workers and

employers, determination of minimum rates of wages, payment of wages,
compensation for injuries to workers during working hours, formation of trade
unions, raising and settlement of industrial disputes, health, safety, welfare
and working conditions and environment of workers.

AECOM
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Sr. No. Act/Law Key features and Applicability

The project would engage workers during construction phase and operation
phase. Hence Bangladesh Labour Act. 2006 would be applicable.

3. Public Health Emergency Provisions Calls for special provisions about public health. In case of emergency, it is
Ordinance, 1994 necessary to make special provisions for preventing the spread of disease,
safeguarding the public health, and providing adequate medical service, and
other services essential to the health of respective communities and workers

during construction-related work.

The Law is applicable and necessary guideline must be fulfilled during project
life cycle.

2.2.11 Administrative Set up Relevant to Environment in
Bangladesh

In Bangladesh, the Ministry of Environment, Forest and Climate Change (MoEF) is accountable for supervision of
all environmental associated matters relating to National Environmental Policy and regulatory issues. Under the
supervision of MoEF the following organizations act as implementing agencies as well as govern the technical
matter relevant to environmental issues.

o Bangladesh Climate Change Trust.

o Department of Environment (DOE).

o Forest Department (FD).

o Bangladesh National Herbarium (BNH).

o Bangladesh Forest Industries Development Corporation (BFIDC) and
o Bangladesh Forest Research Institute (BFRI)

Under the administrative framework there are some other agencies who would govern the environmental and social
functions connected to the proposed Project, namely:

) Ministry of Land: Land reform and Land Acquisition Directorate.
. Ministry of Water Resources: Bangladesh Water Development Board.
o Ministry of Agriculture; and

) Local Government Engineering Department (LGED).

2.2.11.1 Department of Environment

The Department of Environment (DoE) was established in 1989 under the Environment Pollution Control
Ordinance, 1977 and functions under the Environment Conservation Act (ECA) in 1995. With the formation of the
new Ministry of Environment and Forests, in 1989, both the departments were transferred to this new Ministry. The
DoE has been placed under the MoEF as its technical wing and is statutorily responsible for the implementation of
the Environment Conservation Act, 1995. The principal activities of the DoE are:

. Defining and evaluating EIA/ESIA and issuing environmental clearance permits and providing other regulatory
approval to factories and industries for operation.

. The department regulates pollution by monitoring pollution sources, ensuring mitigation of this pollution.
. Taking direct action to prevent environmental degradation and also, fine polluting industries.
) Declaring Ecologically Critical Areas (ECAs) and protected areas in association with Forest Department.

. Preparing the Quality Standards for different environmental factors and physico-chemical factors of waste
products.

2.2.11.2 Status of Project Approval from DoE

UMPL received the approved Site Clearance Certificate from DoE, Bangladesh with Environmental Compliance
conditions stipulated. The Site Clearance was granted on 01 October 2019 and is valid till 30 September 2020.
This clearance was granted post submission of Initial Environmental Examination (IEE) report which was prepared
in June 2019. Site Clearance was renewed vide Memo No. 21-54203 with validity till 30/09/2021 (Appendix B)
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The Environmental Impact Assessment (EIA) Report was completed in January 2020 and submitted to DOE for
approval to commence construction and grant of Environmental Clearance Certificate for the proposed 600 MW
RLNG-based Combined Cycle Power Plant. UMPL received the Environmental Clearance Certificate (ECC) on

19.07.2020 (Memo No: 22.02.6700.140.72.065.19-09). The copy of the ECC is presented in Appendix C.

2.3 Relevant International Treaty and Convention

Bangladesh has ratified to about 30 international treaties and conventions related to environment. The relevant

international treaties and conventions related to the Project and their status are given in Table 2.5 below.

Table 2.5: International Treaties and Conventions relevant to the project

Sr.No. Environment related international convention and Treaties Status
1 Convention on International Trade in Endangered Species of Wild Faunaand  18.02.82 (ratified)
flora (Washington, 1973.) (“CITES Convention”)
2 Kyoto protocol to the United Nations Framework Convention on Climate 21.8.2001 (approached)
Change
3 Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal 02.08.90 31.10.90 (approached)
1987.) (entry into force)
4 Montreal Amendment of the Montreal Protocol on Substances that Deplete  27.7.2001 (Accepted) 26.10.2001
the Ozone Layer, Montreal, 1997 (Entry into force)
5 Vienna Convention for the Protection of the Ozone Layer (Vienna, 1985.) 02.08.90 (approached) and
31.10.90 (entry into force)
6 Copenhagen Amendment to the Montreal protocol on Substances that 27.11.2000 (accepted) and
Deplete the Ozone Layer, Copenhagen, 1992 26.2.2001 (entry into force)
7 London Amendment to the Montreal Protocol on substances that Deplete the  18.03.94 (approached) 16.06.94
Ozone Layer (London, 1990) (entry into force)
8 United Nations Framework Convention on Climate Change, (New York, 09.06.92 (signed) and 15.04.94
1992)) (ratified)
9 Convention on Biological Diversity, (Rio De Janeiro, 1992.) 05.06.92 (signed) and 03.05.94
(ratified)
10 Convention on persistent Organic Pollutants, Stockholm 23.5.2001 (signed) and 12.03.2007
(ratified
11 Basel Convention on the Control of Transboundary Movements of Hazardous  01.04.93 (approached)

Wastes and Their Disposal (Basel, 1989.)

Source: Department of Environment, Bangladesh

2.4

International Safeguard Requirement of

Multilateral Funding Agency

The proposed 600 MW Combined Cycle Power Plant of Unique Meghnaghat Power Limited would receive financing
sources and financial support from multi-lateral financial institutions, such as AllB, EPFls and IFC as well as from
the export credit agencies of the countries where major equipment for the Project would be sourced. This support
from multi-lateral financial institutions/ export credit agencies is also linked w1ith adherence to international best
practices and environmental and social safeguard requirements of the lenders. The following sub-sections outline
the key environmental and social requirements of the IFC, EPFIs and the AlIB, applicable to the Project.

2.4.1 AlIB Environmental and Social Framework

The Asian Infrastructure Investment Bank (AlIB) sets Environmental and Social Policy (ESP) under the
Environmental and Social Framework (ESF), 2016, amended in 2019 and it is applicable for each Project funded
by the Bank. As part of its vision provided in the ESF, AlIB has established the following:

. The Bank requires the integration of environmental and social sustainability in the identification, preparation,
and implementation of the Project, which in turns become part of its decision-making process.

. The Bank requires meaningful consultation of Stakeholders by its Clients throughout the Project life cycle.

AECOM
20

Prepared For: Unique Meghnaghat Power Limited



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

. The Bank supports its clients to identify potential gender-specific opportunities as well as gender-specific
adverse risks and impacts under their Projects and to develop mitigation measures to avoid or reduce such
impacts and risks.

. The Bank recognizes the important role played by workers and their representatives in the development
process and their contribution to sustainable economic growth. Thus, protection should be provided to workers
on their rights and working conditions, and avoidance of forced, harmful or exploitative forms of labour.

. The Bank recognizes that protecting and conserving biodiversity, sustainably managing terrestrial and aquatic
natural resources and maintaining core ecological functions and services are fundamental to sustainable
development.

The ESP also defines the roles and responsibilities between AlIB and its Clients and ensure they are complied with
to secure AlIB financing.

The Bank requires each proposed Project to be assigned one of the following four categories:

. Category A: A Project is categorized A if it is likely to have significant adverse environmental and social
impacts that are irreversible, cumulative, diverse or unprecedented. These impacts may affect an area larger
than the sites or facilities subject to physical works and may be temporary or permanent in nature.

. Category B: A Project is categorized B when: it has a limited number of potentially adverse environmental
and social impacts; the impacts are not unprecedented; few if any of them are irreversible or cumulative; they
are limited to the Project area; and can be successfully managed using good practice in an operational setting.

. Category C: A Project is categorized C when it is likely to have minimal or no adverse environmental and
social impacts.

o Category Fl: A Project is categorized FI if the financing structure involves the provision of funds to or through
a financial intermediary (FI) for the Project, whereby the Bank delegates to the FI the decision-making on the
use of the Bank funds, including the selection, appraisal, approval and monitoring of Bank-financed sub-
project.

Further the AlIB requires compliance applicable to the Project, for identification and management of environmental
and social risks and impacts. The three Environmental and Social Standards (ESS) are:

AlIB ESS 1: Environmental and Social Assessment and Management
AlIB ESS 2: Involuntary Resettlement and

AlIB ESS 3: Indigenous Peoples

2.4.2 DEG Guideline for Environmental and Social
Sustainability

DEG considers protection of environment including compliance with applicable social standards, and the
sustainable use of natural resources as the fundamental factors in the process of an ecological, economic and
social development for the benefit of the people. DEG Guideline for Environmental and Social Sustainability
comprise of the following principles:

. Environmental and social sustainability encompasses the protection of people’s lives and health, the
economic basis of their livelihood and their ecological, social and cultural environment as well as the
sustainable use of natural resources.

. Attention to environmental protection and sustainable use of resources as well as adherence to social
principles.

. Compliance with international environmental and social standards as well as environmentally relevant safety,
health and technical standards in production and products.

. DEG supports the implementation and advancement of environmental protection and international social
standards in its partner countries.

. Consideration of the ecological and social interests of people affected by the impact of projects co-financed
by DEG; and

. These principles are also a benchmark for DEG itself and it applies high ecological and social standards to
its own organisation and business activities.
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Apart from the above, DEG mostly consider IFC PS standards for their project evaluation. Requirement of IFC PS
standards is presented in following section.

2.4.31IFC Performance Standard

The Performance Standards (PS) (January 2012) established by IFC stipulates that the Project would meet certain
requirements throughout the life cycle of an investment by IFC or other relevant financial institution such as DEG
or commercial banks, which are signatory to the Equator Principles, 2006. A brief description of the Performance
standards and its applicability to the proposed project is provided in Table 2.6 below.

Table 2.6: IFC Performance Standards

Performance Specific Areas Key features and Applicability

Standards

Performance
Standard 1

Assessment and
Management of
Environmental and Social
Risks and Impacts

The PS 1 requires Social and Environmental Assessment and Management
Systems for managing social and environmental performance throughout
the life cycle of this Project and runs through all subsequent PSs. The social
and environmental performance is a continuous process to be initiated by
the management and would involve communication between the
organisation, its workers and local communities directly affected by the
Project.

The PS 1 is applicable for the project because it would require carrying out
regular assessment of the potential social and environmental risks and
impacts and consistently try to mitigate and manage the impacts on an
ongoing basis.

Performance
Standard 2

Labour and Working
Conditions

The economic growth through employment creation and income generation
is recognised along with protecting the basic rights of workers. PS 2 is
guided by the various conventions of International Labour Organisation
(ILO) and outlines the minimum requirements of working conditions,
protection to the workforce (including issues of child and forced labour) and
ensuring occupational health and safety of both its ‘employees’ as well as
‘nonemployees’ working through contractors.

PS 2 is applicable for this proposed project because it would be required to
conduct its activities in a manner in accordance with the four core labour
standards (child labour, forced labour, non-discrimination, and freedom of
association and collective bargaining) and address the areas such as
working conditions and terms of employment, retrenchment, and
occupational health and safety issues.

Performance
Standard 3

Resource Efficiency and
Pollution Prevention

PS 3 outline a project level approach to resource efficiency and pollution
prevention and control in line with internationally disseminated technologies
and practices

PS3 is applicable for the project because due to the project activities the
ambient environmental conditions would be altered. Measurement of
ambient conditions and application of technically and financially feasible
resources with pollution prevention principles and techniques to avoid or to
minimize adverse impacts on human health during the entire project lifecycle
would be needed.

Performance
Standard 4

Community Health, Safety
and Security

PS 4 concentrates on the responsibility that must be undertaken by the client
to avoid or minimize the risks and impacts to the community’s health, safety
and security that may arise from project activities.

PS 4 is required for this project to evaluate risks and impacts to the health
and safety of the affected community during the Project life cycle and
establish measures to avoid, minimize and reduce risks and impacts from
the Project.

Performance
Standard 5

Land Acquisition and
Involuntary Resettlement

PS 5 require a project to consider various processes and systems to avoid
/minimise social and economic impacts related to land acquisition and
involuntary resettlement.

For the proposed project, although, ‘Willing buyer Willing seller method has
been adopted for procurement of land, approximately 90 landowners have
become agriculturally landless and 60-fisherman families & 18 land
dependents are envisaged to be impacted due to land procurement. Hence,
IPS 5 is applicable for the proposed project.

Performance
Standard 6

Biodiversity Conservation
and Sustainable
Management of Living
Natural Resource

PS 6 aims at protecting and conserving biodiversity, maintaining ecosystem
services, the variety of life in all its forms, including genetic, species and
ecosystem diversity and its ability to change and evolve, is fundamental to
sustainable development.

The project Site would be evaluated under PS 6 to confirm whether the land
is natural, modified or critical and based on that, a conservation plan would
be prepared if required to conserve the biodiversity.
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Performance Specific Areas Key features and Applicability

Standards

Performance Indigenous Peoples PS 7 acknowledges the possibility of vulnerability of indigenous people
Standard 7 owing to their culture, beliefs, institutions and living standards, and that it

may further get compromised by one or other project activity throughout the
life cycle of the project.

This PS delineates the requirement of avoiding / minimizing adverse impacts
on indigenous people in a project area, respecting the local culture and
customs, fostering good relationship and ensuring that development
benefits are provided to improve their standard of living and livelihoods.
However, no indigenous people are residing in and around the project area;
hence PS 7 is not applicable for the present project.

Performance Cultural Heritage PS 8 aims to protect the irreplaceable cultural heritage and to guide clients
Standard 8 on protecting cultural heritage in the course of their business operations. In
addition, the requirements of this PS on a project’s use of cultural heritage
are based in part on standards set by the Convention on Biological Diversity.

However, as per ESIA report, no buildings and structures of cultural,
archaeological and religious significance is located in and around the project
area; hence PS 8 is not applicable.

Source: IFC Performance Standard, January 2012

2.4.3.1 IFC Project Categorisation

IFC uses a system of environmental and social categorisation to review the extent of environmental and social
impacts of a project to specify IFC’s institutional requirements. The IFC categories are:

. Category A Projects: Projects with potential significant adverse social or environmental impacts that are
diverse, irreversible or unprecedented.

. Category B Projects: Projects with potential limited adverse social or environmental impacts that are few in
number, generally site-specific, largely reversible and readily addressed through mitigation measures.

. Category C Projects: Projects with minimal or no adverse social or environmental impacts, including certain
financial intermediary (FI) projects with minimal or no adverse risks.

Category FI Projects: All Fl projects excluding those that are Category C projects. Project activities involving
investments in Financial Institutions (Fls) or through delivery mechanisms involving financial intermediation. This
category is further divided into:

) FI-1: when an FI's existing or proposed portfolio includes or is expected to include substantial financial
exposure to business/project activities with potential significant adverse environmental or social risks or
impacts that are diverse, irreversible, or unprecedented.

. FI-2: when an FI's existing or proposed portfolio is comprised of, or is expected to be comprised of,
business/project activities that have potential limited adverse environmental or social risks or impacts that are
few in number, generally site-specific, largely reversible, and readily addressed through mitigation measures;
or includes a very limited number of business activities with potential significant adverse environmental or
social risks or impacts that are diverse, irreversible, or unprecedented.

) FI-3: when an FI’s existing or proposed portfolio includes financial exposure to business/project activities that
predominantly have minimal or no adverse environmental or social impacts.

2.4.3.2 IFC General EHS Guideline

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with general and
industry-specific examples of Good International Industry Practice (GIIP). The General EHS Guidelines are
designed to be used together with the relevant Industry Sector EHS Guidelines which provide guidance to users
on EHS issues in specific industry sectors. The EHS Guidelines contain the performance levels and measures that
are generally considered to be achievable in new facilities by existing technology at reasonable costs. Application
of the EHS Guidelines to existing facilities may involve the establishment of site-specific targets, with an appropriate
timetable for achieving them. The applicability of the EHS Guidelines would be tailored to the hazards and risks
established for each project on the basis of the results of an environmental assessment in which site-specific
variables, such as host country context, assimilative capacity of the environment, and other project factors, are
taken into account.
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Effective management of environmental, health, and safety (EHS) issues entails the inclusion of EHS
considerations into corporate-and facility-level business processes in an organized, hierarchical approach that
includes the following steps:

. Identifying EHS project hazards and associated risks as early as possible in the facility development or project
cycle, including the incorporation of EHS considerations into the site selection process, product design
process, engineering planning process for capital requests, engineering work orders, facility modification
authorizations, or layout and process change plans.

. Involving EHS professionals, who have the experience, competence, and training necessary to assess and
manage EHS impacts and risks and carry out specialized environmental management functions including the
preparation of project or activity-specific plans and procedures that incorporate the technical
recommendations presented in this document that are relevant to the project.

) Understanding the likelihood and magnitude of EHS risks, based on:

. a) The nature of the project activities, such as whether the project will generate significant quantities of
emissions or effluents or involve hazardous materials or processes.

. b) The potential consequences to workers, communities, or the environment if hazards are not adequately
managed, which may depend on the proximity of project activities to the people or environmental resources
on which they depend.

) Prioritizing risk management strategies with the objective of achieving an overall reduction of risk to human
health and the environment, focusing on the prevention of irreversible and/or significant impacts.

) Favouring strategies that eliminate the cause of the hazard at its source, for example, by selecting less
hazardous materials or processes that avoid the need for EHS controls.

. When impact avoidance is not feasible, incorporating engineering and management controls to reduce or
minimize the possibility and magnitude of undesired consequences, for example, with the application of
pollution controls to reduce the levels of emitted contaminants to workers or environments.

. Preparing workers and nearby communities to respond to accidents, including providing technical and
financial resources to effectively and safely control such events, and restoring workplace and community
environments to a safe and healthy condition.

) Improving EHS performance through a combination of ongoing monitoring of facility performance and effective
accountability.

The Environmental, Health, and Safety (EHS) General Guidelines (April 30, 2007) will be applicable for this Project.
IFC Thermal Power Plant Guideline

IFC’s Sector specific EHS Guidelines for Thermal Power Plants (December 19, 2008) will apply for the project. This
guideline includes information relevant to combustion processes fuelled by gaseous, liquid and solid fossil fuels
and biomass and designed to deliver electrical or mechanical power, steam, heat, or any combination of these,
regardless of the fuel type (except for solid waste which is covered under a separate Guideline for Waste
Management Facilities), with a total rated heat input capacity above 50-Megawatt thermal input (MWth) on Higher
Heating Value (HHV) basis. It applies to boilers, reciprocating engines, and combustion turbines in new and existing
facilities. Emissions guidelines applicable to facilities with a total heat input capacity of less than 50 MWth are
presented in Section 1.1 of the General EHS Guidelines. Depending on the characteristics of the project and its
associated activities (i.e., fuel sourcing and evacuation of generated electricity), readers should also consult the
EHS Guidelines for Electric Power Transmission and Distribution. Any revision of this guidelines after finalisation
would be followed for this project.

The development of an environmental assessment (EA) for a thermal power project should take into account any
government energy and/or environmental policy or strategy including strategic aspects such as energy efficiency
improvements in existing power generation, transmission, and distribution systems, demand side management,
project siting, fuel choice, technology choice, and environmental performance.

The other relevant EHS guidelines related to the project is provided in Table 2.7:
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Table 2.7: Other relevant IFC EHS Guidelines

IFC EHS
Guidelines*

Key Guidelines

Applicability

IFC EHS .
Guidelines for
Gas Distribution
Systems

Prescribes recommendations for the common impacts arising
from the project in the General EHS Guidelines.

The common impacts include noise and vibration caused by
various HDD activities (diesel driven hydraulic drill drive and
electricity generator, electrically driven spoil treatment plant for
mechanical separation of solids from working fluid) and from
handling of hazardous materials and waste which includes oil
spills associated with heavy equipment operation and fuelling
activities.

Recommends the use of guided / directional drilling for
distribution pipeline installation, this reduces both terrestrial
and aquatic habitats impact.

This industry specific guidelines suggests that the rights-of-way
should avoid critical habitat, fish spawning habitat and critical
fish over-wintering habitat, wherever possible and also use of
existing utility and transport corridors.

Major recommended measures related to leakages in gas
distribution systems leading to air emissions are as follows —

— Gas pipelines and pipeline components should meet
international standards or structural integrity and operational
performance.

— For underground application, it should be ensured that
ferrous metal pipelines should be treated with cathodic
protection technique for corrosion prevention. An alternative
recommendation to this is polyethylene pipe.

— Testing of pipelines for pressure specifications, presence of
leak and corrosion detection should be undertaken prior to
commissioning.

— Pipelines, valves, and other component infrastructure
should be regularly maintained, and provision of adequate
ventilation and gas detection / alarm equipment in station
buildings or vaults.

The gas requirement would be
supplied by Petro Bangla through Titas
Gas Transmission and Distribution
company using subsurface pipeline
across the river by using Horizontal
Directional Drilling (HDD). The use of
HDD techniqgue would reduce the
impacts on both terrestrial and aquatic
habitats. The project must integrate
the IFC EHS Guidelines for Gas
Distribution Systems

IFC EHS
Guidelines for
Electric Power
Transmission e
and Distribution

Recommendations to manage the electric and magnetic field forces

The guidelines recommend the measures to prevent and control
impacts to terrestrial habitats during construction and maintenance
of the right-of-way:

The construction activities should avoid critical habitat and land
clearing through the use of existing utilities and transport
corridors for transmission and distribution, existing roads and
tracks for approach roads and use of the existing vegetation
whenever possible.

Scheduling activities to avoid the breeding, nestling and other
sensitive seasons mainly for critically endangered or
endangered wildlife species.

Regular maintenance of vegetation within the rights-of-way by
controlling vegetation through checking the growth of tall trees
and plant growth and implementation of integrated vegetation
management approach (IVM) and to check ignition of bushes to
avoid disruption to overhead power lines and towers.

Observing manufacturer machinery and equipment guidelines,
procedures with regard to noise, and oil spill prevention and
emergency response.

Electrocution can be avoided by 1.5 meter (60-inch) spacing
between energized components and grounded hardware or,
where spacing is not feasible, covering energized parts and
hardware; installation of visibility enhancement objects such as
marker balls, bird deterrents, or diverters.

emitted by and surrounding any electrical device includes —

Evaluating potential exposure to the public against the reference
levels developed by the International Commission on Non-
lonizing Radiation Protection (ICNIRP)

Avoiding installation of transmission lines or other high voltage
equipment above or adjacent to residential properties or other
locations intended for highly frequent human occupancy
(schools or offices)

In case the EMF levels are confirmed or expected to be above
the recommended exposure limits, application of engineering
techniques should be considered

The project must integrate the IFC
EHS Guidelines for Electric Power
Transmission and Distribution while
transmission of power through 400 kV
Single Circuit Transmission Line to the
nearest proposed grid substation of
PGCB.
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IFC EHS

Guidelines* Key Guidelines Applicability

The guidelines provide specification for the various hazardous
materials (polychlorinated biphenyls (PCB), sulphur hexafluoride,
fuels and wood preservatives) in use

e Management of PCB includes replacement of electrical
equipment containing PCB and disposal should involve facilities
capable of safely transporting and disposing of hazardous waste
containing PCB. In case of leakages appropriate removal and /
or remediation measures should be implemented.

e Use of alternatives to wooden poles by the cost and benefit
studies. Landfill facilities should be capable of handling wastes
that may have chemical leaching properties.

e Pesticide use should be established as part of an Integrated
Pest Management (IPM) strategy and a documented Pest
Management Plan (PMP).

IFC EHS The recommendation for the major EHS issues associated with  The project would follow the IFC EHS
Guidelines for  construction materials extraction that occur during the operational,  Guidelines for Construction Materials
Construction  construction, and decommissioning phases includes: Extraction during the construction
Materials o Dust emissions from drilling activities, processing equipment ~ Phase.

Extraction should be adequately controlled through dust extractors,

collectors, filters and wet processing, or water spraying.

e Adoption of mobile and fixed-belt transport and conveyors and
limiting the drop height of falling materials.

e Usage of electrically driven machines should be considered and
fixing the speed limit for trucks. Adoption of sound barriers or
noise containments.

e Installation of sediment traps along water drainages, including
fascines, silt fences, and vegetation traps.

e Hazardous and non-hazardous waste management plans
should be developed and adopted during the design and
planning phase. Impacts associated with specific chemical and
/ or physical properties of extracted materials should be
considered during the design phase, and impacts from waste
rock impurities should be adequately controlled and mitigated by
covering waste disposals with noncontaminated soil

e During construction it should be ensured that the ecological
niches be preserved and protected as far as possible.

Source:
* |FC EHS Guidelines for Gas Distribution Systems, April 2007
IFC EHS Guidelines for Electric Power Transmission and Distribution, April 2007

IFC EHS Guidelines for Construction Materials Extraction, April 2007

2.4.4 Equator Principles 2020

The Equator Principle Financial Institutions (EPFI) provide Project Finance and Project-Related Corporate Loans
to Projects that meet the requirements of Principles 1-10. The ten requirements of the Equator Principle Financial
Institutions (EPFls) correspond to the following parameters:

. Principle 1 (Review and Categorisation): When a Project is proposed for financing, this stage involves
internal environmental and social review and due diligence, categorisation based on the magnitude of its
potential environmental and social risks and impacts. Such screening is based on the environmental and
social categorisation process of the International Finance Corporation (IFC). The categories are:

Category A — Projects with potential significant adverse environmental and social risks and/or impacts that
are diverse, irreversible or unprecedented.

Category B — Projects with potential limited adverse environmental and social risks and/or impacts that are
few in number, generally site-specific, largely reversible and readily addressed through mitigation measures;
and

Category C — Projects with minimal or no adverse environmental and social risks and/or impacts.

This principle has been duly incorporated in the report and the project categorisation has been done in Section
2.5 of the report.
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. Principle 2 (Environmental and Social Assessment): For all Category A and Category B projects, the EPFI
would require the client to conduct an Environmental & Social Impact Assessment (ESIA) process to address
the relevant environmental and social risks and impacts of the proposed project. Human Rights impact
assessment and climate change risk assessment are required to be addressed as part of the ESIA or other
Assessment, included in the Assessment Documentation. Climate Change Risk Assessment would be
required for Category A & Category B projects.

Since this is a Category A project, the ESIA addresses all the environmental & social risks and impacts of the
proposed project. In line with requirement of EP4, Climate Change Risk Assessment (CCRA) has been
undertaken for the proposed project as the combined annual Scope 1 & 2 emissions are greater than 1,00,000
tonnes of CO2 equivalent. The findings of the study are presented in Appendix Q. In the same line of
requirement of Principle 2, Human Right Impact Assessment has been carried out and presented in
Appendix R.

) Principle 3 (Applicable Environmental and Social Standards): The Assessment process should address
compliance with relevant host country laws, regulations and permits that pertain to environmental and social
issues followed by compliance with International Funding Agencies Environmental and Social Standards.

The ESIA report duly complies with the requirements of Principle 3.

. Principle 4 (Environmental and Social Management System and Equator Principles Action Plan): For
all Category A and Category B Projects, the EPFI would require the client to develop or maintain an
Environmental and Social Management System (ESMS) which is further developed into an Environmental
and Social Management Plan (ESMP); Where the applicable standards are not met to the EPFI’s satisfaction,
an Equator Principles Action Plan (EPAP) would be prepared to outline gaps and commitments to meet EPFI
requirements in line with the applicable standards.

An ESMP has been prepared based on environmental & social impact assessment. Also, as understood, an
independent third-party ESDD has also been carried out based on which an ESAP has been prepared.

. Principle 5 (Stakeholder Engagement): For all Category A and Category B Projects, the EPFI would require
the client to demonstrate effective Stakeholder Engagement as an ongoing process in a structured and
culturally appropriate manner with affected communities and, where relevant, other stakeholders through an
informed Consultation and Participation process to identify, assess and mitigate any social risks and impacts
which may impact the decision-making process.

A project specific Stakeholder Engagement Plan, in compliance with the requirement of Principle 5, has been
prepared and provided in Appendix P.

o Principle 6 (Grievance Mechanism): For all Category A and, as appropriate, Category B projects, the EPFI
would require the client, as part of the ESMS, to establish a grievance mechanism designed to receive and
facilitate resolution of concerns and grievances about the Project’'s environmental and social performance.
The client would inform the affected communities about the mechanism in the course of the Stakeholder
Engagement process.

A project specific Grievance Redressal Mechanism has been designed in compliance with Principle 6 and
the same is presented in Chapter 11 of this report.

. Principle 7 (Independent Review): A) Project Finance: For all Category A and, as appropriate, Category B
projects, an Independent Environmental and Social Consultant, not directly associated with the client, would
carry out an Independent Review of the Assessment Documentation including the ESMPs, the ESMS, and
the Stakeholder Engagement process documentation in order to assist the E’FI's due diligence, and assess
Equator Principles compliance.

As understood from Client, an independent Environmental & Social Due Diligence (ESDD) by third-party E&S
consultant has already been conducted and the ESAP has been formulated.

. Principle 8 (Covenants): For all Projects, the client would covenant in the financing documentation to comply
with all relevant host country environmental and social laws, regulations and permits in all material respects.

This ESIA report complies all the E&S requirements as specified above.

. Principle 9 (Independent Monitoring and Reporting): Project Finance: To assess project compliance with
the Equator Principles and ensure ongoing monitoring and reporting after Financial Closure and over the life
of the loan, the EPFI would , for all Category A and, as appropriate, Category B Projects, require the
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appointment of an Independent Environmental and Social Consultant, or require that the client retain qualified
and experienced external experts to verify its monitoring information which would be shared with the EPFI.

Independent E&S monitoring of the ESIA/ESMP and ESAP implementation would be undertaken by third
party E&S consultant during implementation stage.

. Principle 10 (Reporting and Transparency): For all Category A and, as appropriate, Category B Projects:
- The client would ensure that, at a minimum, a summary of the ESIA is approachable and available online;
and the client would publicly report GHG emission levels

This ESIA report includes an executive summary and quantified GHG emissions, both during construction
and operation phase of the project in line with requirements of Principle 10. UMPL would publish the same
once approved.

2.5 Project Classification and Categorisation

2.5.1 DOE, Ministry of Environment & Forest, Bangladesh

The proposed 600-Megawatt (MW) gas based combined cycle Unique Meghnaghat power plant project is likely to
have significant adverse environmental and social impacts that may be irreversible, cumulative, diverse or
unprecedented, and the impacts may be short-term or long-term in nature; and may affect an area larger than the
site or facilities. An Environmental Impact Assessment (EIA) with subsequent Environmental Management Plan
(EMP) has, therefore, been carried out for this project as per the requirement of DOE for obtaining Environmental
Clearance.

Depending upon location, size and severity of pollution loads, projects/ activities have been classified in the ECR,
1997 into four categories: Green, Orange A, Orange B and Red, respectively, to nil, minor, medium and severe
impacts on important environmental components (IECs).

As per the Schedule-1 of the ECR 1997, corresponding category related to power plants fall under Red Category
for the following component:

) Item 6: power plants

2.5.2 Project Classification as per AlIB ESS, IFC PS

The classification of the proposed project as per AllB’s Project Categorization criteria, IFC’s Environmental and
Social Performance Standards is presented below

Project Classification as  Project is categorized as ‘A’, as it is likely to have significant adverse environmental and social
per AlIB ESS impacts that are irreversible, cumulative, diverse or unprecedented.

Applicability of AlIB ESS 1. AlIB ESS 1: Environmental and Social Assessment and Management is applicable for
the proposed project as the project is required to ensure their Environmental and Social
assessment and management measures are proportional to project risks and impact

2. AlIB ESS 2: Involuntary Resettlement is applicable for the project. Although the project land
is procured by ‘willing buyer and willing seller’ method, there are 90 landowners who have
become agriculturally landless. Apart from that 60-fisherman family and 18 land dependents
have also been impacted due to land procurement.

Safeguard requirement regarding indigenous people would not be applicable to present project
as primary survey and FGD carried out by AECOM confirm that none of the project affected
people belongs to indigenous people category. Primary data shows that all belong to Bengali
Muslim population. Apart from that, as per Population and Housing Census 2011, indigenous
people are not present with in the AOI.

Project Classification as  The proposed project is anticipated to usher some irreversible environmental and social impacts

per IFC and categorised as A as per IFC’s Environmental and Social Screening Criteria

Project Classification as  The proposed project falls under Category A as per Equator Principles 2020 as it is envisaged to
per Equator Principles have potential significant adverse environmental and social risks and/or impacts that are diverse,
2020 irreversible or unprecedented.

Project Classification as  The categorization of the proposed project based on the
per AlIB ESS, IFC PS The applicable Environmental and Social Standards (ESS) of AlIB:

1. AIIB ESS 1: Environmental and Social Assessment and Management is applicable for
the proposed project as it the project is required to ensure their Environmental and Social
assessment and management measures are proportional to project risks and impact are
implemented
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2. AlIB ESS 2: Involuntary Resettlement is applicable for the project as despite the project
land is procured by willing buyer and willing seller method, there are 90 landowners who have
become agriculturally landless. Apart from that 60-fisherman family and 18 land dependents
have also been impacted due to land procurement.

IFC’s Environmental and Social Screening Criteria: Category A

As the proposed project is anticipated to usher some irreversible environmental and social
impacts.

Equator Principles 2020 Categorization: Category A
The proposed project is envisaged to cause diverse, irreversible or unprecedented effects.

2.5.3 Applicable National and International Environmental
Standards

The project would comply with Bangladesh environmental, health and safety laws, GoB Environmental
Conservation Rule 1997, World Bank Group Guidelines, and World Bank Group requirements regarding air
emissions 2008. Therefore, the EHS standards as specified in ECR 1997 and its subsequent amendments along
with the IFC EHS guidelines (General and Thermal Power Plant specific) for air quality, surface and ground water
quality, ambient noise levels, emissions and effluent discharge would be applicable for the project. During the
design, construction, and operation of the project, the project proponent would apply pollution prevention and
control technologies and practices consistent with international good practice, according to the standards of World

Bank Group’s Environment, Health and Safety Guidelines. For this project the IFC EHS Guidelines are
recommended.

The relevant environmental standards of GoB (national) and international standards for thermal power plant
(IFC/WB, WHO etc) as applicable for the proposed Project are presented in the following tables. The project has
been designed to comply with national/International norms, whichever is more stringent.

Table 2.8: Air Emission Standards/ Guidelines

Parameter Unit Bangladesh* IFC**

PMao mg/Nm? 150 50 (liquid fuel)

R N/A (natural gas)

SO, - (1) Use less than 0.5% sulphur fuel (liquid fuel)

- N/A (natural gas)

NOy mg/Nm? 30 ppm 51 (25 ppm) — natural gas

Dry Gas, Excess % 15 (natural gas)

(1) In Bangladesh, SO, concentration in gas emissions is not regulated by law, except regulations concerning stack heights.
* Schedule 11 (Standards for Gaseous Emission from Industries or Projects) of the Environmental Conservation Rules, 1997.
** Emission Guidelines for Combustion Turbines, WB/IFC EHS Guidelines for Thermal Power Plants, 2008.

Table 2.9: Ambient Air Quality Standards/ Guidelines

Parameters Bangladesh WHO Guideline values

24hhoouur||'!/y((”pgg/:nrng;)/8 Annual (ug/m?) 24 hourly(Lpgg}inng)/S hourly Annual (ug/m?)

SPM* 200 - - -

PMio 150 50 50 (guideline) 20 (guideline)
PM_s 65 15 25 (guideline) 10 (quideline)
SO, 365 80 20 (guideline) -

NO« - 100

NO, - - NO. NO:

200 (1 hourly) (guideline) 40 (guideline)

co* 10,000 - 10,000 -
Ozone 157 100 -

Lead - 0.5 - -

* SPM, CO, Ozone concentrations and standards are 8-hourly only.
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** The Bangladesh National Ambient Air Quality Standards have been taken from the Environmental Conservation Rules, 1997
which was amended on *9th July 2005 vide S.R.O. No. 220-Law/2005.

*** \WHO Ambient Air Quality Guideline Values (2005 and 2000), which are also being referred in the World Bank and IFC’s
General EHS Guidelines (2007)

Table 2.10: Effluent Standards/ Guidelines

Parameter Unit Bangladesh* IFC**

pH - 6-9 6-9

Total Suspended Solids (TSS) mg/l 150 50

Oil and grease mg/l 10 10

BODS5 at 20°C mg/l 50 -

Chromium (total) mg/l 0.5 0.5

Copper mg/l 0.5 0.5

Iron mg/l 2.0 1.0

Zinc mg/l 5.0 1.0

Lead mg/l 0.1 0.5

Cadmium mg/l 0.5 0.1

Mercury mg/l 0.01 0.005

Arsenic mg/l 0.2 0.5

Temperature increases at the edge of the mixing zone °C 400C (Summer) Site specific requirement to
450C (Winter) be established by the EA.

Ammonical Nitrogen (as elementary N) mg/l 50

Ammonia (as free ammonia) mg/l 5

Boron mg/l 2

Cadmium mg/l 0.50

Chloride mg/l 600

COD mg/l 200

Chromium (as hexavalent Cr) mg/l 0.1

Dissolved Oxygen (DO) mg/l 4.5-8

Electro-conductivity (EC) micromho/cm 1200

Total Dissolved Solids mg/l 2100

Fluoride (as F) mg/l 2

Sulphide (as S) mg/l 1

Total Kjeldahl Nitrogen (as N) mg/l 100

Manganese (as Mn) mg/l 5

Nickel (as Ni) mg/l 1.0

Nitrate (as elementary N) mg/l 10.0

Phenolic Compounds (as CsHsOH) mg/l 1.0

Dissolved Phosphorus (as P) mg/l 8

Selenium (as Se) mg/l 0.05

Total Dissolved Solids mg/l 2100

Cyanide (as Cn) mg/l 0.1

* Schedule 10 (Standards for Waste from Industrial Units or Projects Waste) of the Environmental Conservation Rules, 1997.
** Effluent Guidelines, IFC EHS Guidelines for Thermal Power Plants, 2008.
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Table 2.11: Standards for Sewage Discharge

Parameter Unit Standard Limi*t WB Guideline Values**
(Bangladesh)

BOD mg/l 40 30
Nitrate mg/l 250 -
Phosphate mg/l 35 -
Suspended Solid mg/l 100 50
Temperature °C 30 -
Coliform No./100 ml 1000 400
pH - - 6-9
COoD mg/l - 125
Oil & Grease mg/l - 10
Total Nitrogen mgl/l - 10
Total Phosphorus mg/l - 2

* Schedule 9 (Standards for Sewage Discharge) of the Environmental Conservation Rules, 1997
** Guideline Values for treated Sanitary sewage Discharge, IFC’s General EHS Guidelines (2007)

Table 2.12: Noise Level Standards/ Guidelines

Category of Area/ Receptor Bangladesh WHO** and IFC***
Day [dB(A)] Night [dB(A)] Day [dB(A)] Night [dB(A)]
6.00 am -10 .00 pm 10.00 pm = 6.00 am 7.00 am = 10.00 pm 10.00 pm = 7.00 am

Silent Zone 50 40 55 45
Residential Area 55 45 55 45
Mixed Area 60 50 - -
Commercial Area 70 60 70 70
Industrial Area 75 70 70 70

*The Bangladesh National Ambient Noise Standards have been taken from Schedule 4 (Standards for Sound) of the
Environmental Conservation Rules, 1997 amended on September 7, 2006.

** Guidelines values are for noise levels measured out of doors. Source: Guidelines for Community Noise, World Health
Organization (WHO), 1999.

** As per IFC EHS noise level guidelines, Noise impacts should not exceed the levels presented in the above table or result in
a maximum increase in background levels of 3 dB at the nearest receptor location off-site.

In addition to the above, working noise limits for which noise protection PPE is to be provided to workers would be
85 dB(A) for an exposure duration of 8 hours per day. For every 3 dB(A) increase in sound levels, the ‘allowed’
exposure period or duration should be reduced by 50 percent (The American Conference of Governmental
Industrial Hygienists (ACGIH), 2006). The norms related to Industrial area would be applicable within the proposed
UMPL Plant boundary, whereas beyond the Plant boundary, where there are human receptors in community
settlements, the Residential area norms would be desirable.

Drinking water standard specified in Schedule 3 of the Bangladesh Environment Conservation Rules, 1997 and
WHO drinking water guidelines is provided in Table 2.13

Table 2.13: Drinking water Standards/ Guidelines

Parameter Unit Bangladesh Standard* WHO guidelines
Aluminium (Al) mg/L 0.2 Not considered
Ammonia mg/L 0.5 Not considered
Arsenic (As) mg/L 0.05 0.01

Barium (Ba) mg/L 0.01 1.3
Cadmium (Cd) mg/L 0.005 0.003

Calcium (Ca) mg/L 75 --
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Parameter Unit Bangladesh Standard* WHO guidelines
Chloride mg/L 150-600 Not considered
Colour Hazen 15
Copper (Cu) mg/L 1.0 2
Cr (Total) mg/L 0.05 0.05
Fluoride mg/L 1.0 15
Hardness mg/L 200-500 --
Iron (Fe) mg/L 0.3-1 Not considered
Magnesium (Mg) mg/L 30-35 --
Manganese (Mn) mg/L 0.1 Not considered
Nickel (Ni) mg/L 0.1 0.07
Nitrogen (Nitrate) mg/L 10.0 50
Odour Odourless Odourless -
Sulphate mg/L 400 Not considered
Zinc (Zn) mg/L 5.0 Not considered
Boron (B) mg/L - 2.4
Phosphorus (P) mg/L - -
Lead (Pb) mg/L - 0.01
Mercury (Hg) mg/L - 0.006
pH value - Not considered
Total Dissolved Solids (as TDS) mg/l 1000 ---
Benzene mg/L 0.01 0.01
BOD, 5 days, 20 °C mg/L 0.2 -
Chlorinated alkanes carbon tetrachloride mg/l 0.01 0.004
1.1 dichloroethylene mgl/l 0.001 0.03
1.2 dichloroethylene mgl/l 0.03 0.05
tetrachloroethylene mgl/l 0.03 0.04
trichloroethylene mg/l 0.09 20 (P)
Chlorinated phenols mg/L 0.03 0.2 (C)
- pentachlorophen-I| - 2.4.6 trichlorophenol
Chlorine (residual) mg/L 0.2 05-15
Chloroform mg/L 0.09 0.3
Chromium (hexavalent) mg/L 0.05 0.05
COD mg/L 4 --
Coliform (faecal) n/100 ml 0 -
Coliform (total) n/100 ml 0 Absent
Cyanide mg/L 0.1 --
Detergents mg/L 0.2 --
DO mg/L 6 -
Kjeldahl Nitrogen (total) mg/L 1 --
Nitrite mg/L 01 3
Oil and grease mg/L 0.01 -
Phenolic compounds mg/L 0.002 --
Phosphate mg/L 6 --
Potassium mg/L 12 -
Radioactive materials (gross alpha activity) Bq/l 0.01 --
Radioactive materials (gross beta activity) Bq/l 0.1 --
Selenium mg/l 0.01 0.04
Silver mg/L 0.02 --
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Parameter Unit Bangladesh Standard* WHO guidelines
Sodium mg/L 200 40
Suspended particulate matters mg/L 10 -
Sulphide mg/L 0 -
Temperature °Cc 20-30 -

Tin mgl/l 2 -
Turbidity NTU 4 0-3-1.0

2.6 Applicable IFC / EBRD Standards for Worker’s

Accommodation

The relevant IFC / EBRD Standards for worker’'s accommodation addresses the processes and standards that
should be applied to establish, maintain and improve the worker-management relationship, to promote fair
treatment, non-discrimination and equal opportunity of workers, and to promote safe and healthy working conditions
of workers. The planning and assessing requirements for workers’ accommodation is carried out in three stages:

1.

Assessing the need for workers’ accommodation: This includes guidelines to approach the local housing
and labour markets and the potential effects the building of new facilities may have on the surrounding
communities by considering a comprehensive assessment of the availability of workforce and existing
housing. The measures to mitigate adverse impacts should be identified and included in the relevant action
plans.

Assessing impacts of workers’ accommodation on communities: This assessment is relevant to both
the construction phase (or other accommodation) and operation phase. The construction of workers’
accommodation and its Impacts on communities should be managed in the same way as for construction of
the project itself. The impact of the presence of workers with different lifestyles or cultural backgrounds on the
host community and also the transmission of disease due to the influx needs to be assessed and managed.

Types of workers’ accommodation: Depending on the type of project, specific attention should be given to
either providing single workers’ accommodation or family accommodation. As per the benchmark practices,
the family of the workers should be also accommodated, particularly when workers are sourced from outside.

The relevant applicable standards for management of workers’ accommodation are presented in Table 2.14

Table 2.14: IFC / EBRD Standards for and management of Workers’ Accommodation

Guidelines Key Points of Guidelines

Standards for Workers’ Accommodation

National / Local Under this guideline the general relevant construction standards to be followed for building labour

Standards accommodations includes standards for building construction, housing and public housing, general
health, safety and security, fire safety and electricity, plumbing and for water and sanitation.

General living The living facilities should be maintained to avoid safety hazards and to protect workers from diseases

facilities and/or illness resulting from humidity, bad/stagnant water (or lack of water), cold, spread of fungus,

proliferation of insects or rodents, as well as to maintain a good level of morale. Under the general living

facilities, the guideline specifies —

1. The provision of adequate drainage facilities to protect labours from potential diseases arising from
stagnant water.

2. The accommodation facility should have proper heating, air-conditioning and ventilation as per the
appropriate climatic condition with the provision of window area more than 5% to 10% of the floor
area.

3. Potable water facility should be present with the quality maintained as per the provisions specified
to meet local or WHO drinking water standards.

4. Wastewater treatment and effluent discharge as well as solid waste treatment and disposal must
comply with local or World Bank effluent discharge standards and should be adequately designed
to prevent contamination of any water body, this will subsequently ensure hygiene and avoid the
spread of infections and diseases, the proliferation of mosquitoes, flies, rodents, and other pest

vectors.
Room/dormitory The guidelines recommend following certain benchmark facilities which include — proper ventilation
facilities facilities and ensuring overcrowding is avoided, the rooms should be built with easily cleanable flooring

material which are to be cleaned at regular intervals and there should be provision of separated sanitary
facilities for men and women. As per the benchmark there should be a minimum space of 1 m between
the beds and triple deck bunks are prohibited. The benchmark states the density standards to be
expressed either in terms of minimal volume per resident or of minimal floor space with the usual
standards ranges from 10 to 12.5 cubic metres (volume) or 4 to 5.5 square metres (surface).
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Guidelines

Key Points of Guidelines

Sanitary and toilet
facilities

As per the benchmark practices mention—d - the sanitary and toilet facilities are to be constructed with
materials that are easily cleanable and cleaned at regular intervals to ensure maintenance of personal
hygiene and to prevent contamination and the spread of diseases. It should be ensured that sanitary
and toilet facilities are not shared between men and women, except in family accommodation.

An adequate number of toilets should be provided to workers which would be easily approachable. The
standards range for toilets and showers are from 1 unit to 15 persons to 1 unit per 6 persons. For urinals,
usual standards are 1 unit to 15 persons.

Canteen, cooking
and laundry facilities

Good standards of hygiene in canteen/dining halls and cooking facilities are crucial. Adequate canteen,
cooking and laundry facilities and equipment should also be provided. When caterers are contracted to
manage kitchens and canteens, special attention should be paid so that adequate reporting and
monitoring mechanisms are in place. When workers can individually cook their meals, they should be
provided with a space separate from the sleeping areas. Facilities must be kept in a clean and sanitary
condition. In addition to this, canteen, kitchen, cooking and laundry floors, ceilings and walls should be
made of easily cleanable materials.

Standards for
nutrition and food
safety

The WHO 5** keys to safer food or an equivalent process should be implemented. It should be ensured
that the food provided to the workers contains an appropriate level of nutrition value and also considers
religious/cultural backgrounds

Medical facilities

Adequate first aid kits with trained staffs should be made available. Where possible and depending on
the medical infrastructures existing in the community, other medical facilities are provided (nurse rooms,
dental care, minor surgery).

Leisure, social and

telecommunication
facilities

Accommodation should include basic collective social/rest spaces to workers with standards range from
providing workers multi-purpose halls to providing designated areas for radio, TV and cinemas. Provision
of dedicated places for religious observance if the context warrants.

Managing Workers’ Accommodation

Management and
staff

As per the benchmarks provided in the guidance, if the facility is being managed by a contractor, as is
often the case, the expected housing and management standards should be specified in the relevant
contract, and mechanisms to ensure that those standards are implemented should be set up. As part of
this process, the accommodation manager (or contractor) should have a duty to monitor the application
of the accommodation standards and to report frequently on their implementation to the client.

Charging fees for
accommodation

and services

As per the guidelines, any charges should be transparent, discussed during recruitment and specified in
workers’ contracts. The charges levied on the workers, should be such as to leave workers with sufficient
income and should never lead to a worker becoming indebted to an employer.

Health and safety on
site

The company or body in charge of managing the workers’ accommodation should have the prime
responsibility for ensuring workers’ physical well-being and integrity. This involves making sure that the
facilities are kept in good condition (ensuring that sanitary standards or fire regulations are respected for
instance) and that adequate health and safety plans and standards are designed and implemented.

Security of workers’
accommodation

As per the guidelines a security plan including clear measures to protect workers against theft and attack
is implemented. Particular attention should be paid to the safety and security of women workers. Security
staff should have a good understanding about the importance of respecting workers’ rights and the rights
of the communities.

Workers’ rights, rules
and regulations

on workers’
accommodation

The guideline recognizes the freedoms and human rights of workers and the accommodation should
have non-discriminatory and reasonable rules and regulations prepared on consultation with the
workers’ representatives. As per the best management practices, workers’ gender and religious, cultural
and social backgrounds should be respected. In particular, workers should be provided with the
possibility of celebrating religious holidays and observances. The workers should be made aware of their
rights and obligations, and it should be ensured that restriction of workers’ freedom of movement to and
from the site be limited and duly justified.

Consultation and
grievance
mechanisms

All residents should be made aware of any rules governing the accommodation and the consequences
of breaking such rules. As per the best practices a mechanism for workers’ consultation should be
designed and implemented, and also to set up a review committee to include representatives elected by
workers. Processes should be implemented to allow consultation between site management and the
resident workers for smooth running of an accommodation site. In cases of serious offences including
serious physical or mental abuse, there should be provision of mechanisms to ensure full cooperation
with the police authority (where adequate).

Management of
community relations

Source:

As per the guidelines, the workers’ living facilities can have various ongoing impacts on adjacent
communities. To manage these impacts, a thorough community relations management plan should be
designed, which would contain processes to implement the findings of the preliminary community impact
assessment and to identify, manage, mitigate or enhance ongoing impacts of the workers’
accommodation on the surrounding communities.

* Workers’ accommodation: processes and standards. A guidance Note by IFC and the EBRD

** \World Health Organization, Food Safety: www.who.int/foodsafety/publications/consumer/en/5keys _en.pdf

Prepared For: Unique Meghnaghat Power Limited AECOM

34


http://y:%20www.who.int/foodsafety/publications/consumer/en/5keys_en.

ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

3 Project Description

The Project Description sets out the scope of the Project features and activities, with particular reference to the
aspects which have the potential to impact the physical, biological and socio-economic environment. Details of the
Project facilities’ design characteristics, as well as planned and unplanned Project activities, are provided in the
subsequent sections based on the detailed Project Feasibility Report prepared by Tractebel in May 2019. The
proposed 600 MW RLNG based Combined Cycle Power Plant (CCPP) project would be developed on Build, Own
and Operate (BOO) basis for 22 years term with a construction period for 3 years for net output 588.31 MW.
However, the EPC Contractor has pitched for a life of minimum 30 years. Power plant would consist of heavy duty,
advanced class gas turbines, matching heat recovery steam generator (HRSG), steam turbine generator with all
integral auxiliary equipment. The preferred unit configuration for the project would consist of a power block of 600
MW with HRSG, one steam turbine and two generators.

Gas would be supplied by Petro Bangla through Titas Gas Transmission and Distribution company by using
subsurface pipeline. Power would be evacuated through 400 kV Single Circuit Transmission Line to the nearest
proposed grid substation of PGCB.

3.1 Project Location

The proposed project site for 600MW gas fired Combined Cycle Power Plant (CCPP) by UMPL is located in
Dudhghata Mouza of Pirojpur Union, Sonargaon Upazila, Narayanganj District, Bangladesh. Regional setting map
of the project site is presented in Figure 3.1. The site is about 1.46 km from Dhaka-Chattogram highway to the
south-west, about 3.49 km south-west of the Sonargaon Upazila headquarter and about 3.28 km away from
Mograpara bus stand by road. The distance from Dhaka zero point to project site is approximately 27.3 kilometres.

The project site is situated on the right bank of the branch channel of Meghna River. The geographical location of
the proposed project site lies between 23°37'4”57"N; 90'35'19"23"E and 23’36'53"20"N; 90°35'34”55"E. Project site
on satellite imagery is presented in Figure 3.1. A total of 21.07 acres land has been purchased from Dudhghata
Mouza. The detail of land is presented in Table 3.1 and the project location on revenue map is presented in Figure
3.2

Table 3.1: Details of the project land

District Upazila Mouza Khatian (/R((;cg)rd of rights Daag/Plot Number (RS2) Type of land T(z;aclrgsr)ea
201,68,322,302,142,366,10 725,726,727,728,729,730,731, Agricultural 21
7,107,37,400,40,20,205,03, 732,733,734,735,736,737,738, land and
265,330,298,347,111,359,6 739,740,741,742,743,744,745, Fellow Land
5,179,316,175,50,41,124,30 746,747,748,749,750,751,752,

g 5 fu 9,349,381,347,381,60,350,2 753,754,755,756,757,758,759,

=2 g s 13,31,346,60,155,144,01,22 770,771,772,773,774,775,776,

S = = 7,309,15,09,97,41,309,174, 777,778,779,780,781,782,783,

% 5 g 175,33,363,391,340,372,20 784,785,786,787,788,789,790,

z N o 6,285,340,145,380,352,309 791,792,793,794,795,796,797,
798,799,800,801,802,803,804,
805,806,807,808,809,810,811,
812,813,814,815,816,817,818,

819,820,821.

Source: Detailed Project Feasibility Report

2 Revenue survey
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Figure 3.2: Project Location on Revenue Map

The project also consists of two temporary jetties (operational during construction period only), transmission line,
water intake channel, gas pipeline and the construction camp with treated sewage pipeline (operational during
construction period only). The location of these project components & the Associated facility and their terminal

coordinates are presented in Figure 3.3.

Prepared For: Unique Meghnaghat Power Limited

AECOM
37



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

90°35'0"E

90°35'30"E

z
&
5 3
2 5
<
F
o z
g 5
£ 5
&
Legend
Project Boundary
ww Approach Road
Nala
Treated Sewage Pipe Line
w— Gas Pipe Line
Construction Camp Site
e
Transmission Line
Raw Water Intake Channel
04
Kilometers
90°35'0"E 90°35'30"E
Project name: ESIA STUDY FOR 600 MW GAS FIRED Title:
THERMAL POWER PLANT IN MEGHNAGHAT, C of Project C:
SONARGAON, NARAYANGANJ, BANGLADESH. and Assaciated Facilities
—
FIGURE.NO, Date: Drawn By: | Checked By:| Approved By:| Client Name: Source: A=COM
12108/2021 | Moumita Dey] Souvik Basu | Avijit Sarkar [ Uniaue Meghnaghat | 5200 & Eert, mor D0, B Rrene
USDA, USGS AeroGRID,IGN,and
theGIS User Community.
Figure 3.3: Project Location of Project components
Table 3.2: Coordinates of Project components
Sr. No. Name Representation Latitude Longitude
1 Construction Camp Site CCs-1 23° 37'35.149" N 90° 35' 28.957" E
2 Construction Camp Site CCSs-2 23° 37' 39.831" N 90° 35'29.779" E
3 Construction Camp Site CCS-3 23°37' 36.312" N 90° 35' 38.367" E
4 Construction Camp Site CCSs-4 23° 37'30.379" N 90° 35' 32.400" E
5 Project Boundary PB-1 23°°36' 53.”36" N 90°°35' 23.”58" E
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Sr. No. Name Representation Latitude Longitude

6 Project Boundary PB-2 23°36' 59.”73" N 90°°35' 19.769" E
7 Project Boundary PB-3 23°37'5."05" N 90°'35' 29.798" E
8 Project Boundary PB-4 23737'4.”51" N 90°'35' 34.”19" E
9 Jetty 1 J1-A 23°36' 56.”72" N 90°'35' 28."58" E
10 Jetty 1 J1-B 23°36' 56.”09" N 90°°35' 29."61" E
11 Jetty_1 Ji-C 23°36'56."51" N 90°'35' 30.”13" E
12 Jetty_1 J1-D 23%°36'55."67" N 90°'35' 29."63" E
13 Jetty 2 J2-A 23°36' 55.”68" N 90°°35' 27."97" E
14 Jetty 2 J2-B 23°36' 55.”07" N 90°°35' 28."01" E
15 Jetty_2 J2-C 2336' 52."57" N 90°'35' 29."83" E
16 Jetty_2 J2-D 2336'52.791" N 90°'35' 28."72" E
17 Transmission Line TL-1 23°'36'54.798" N 90°'35' 25.792" E
18 Transmission Line TL-2 23°°36' 44.”87" N 90°°35'41.”18" E
19 Gas Pipeline PL-1 23°°36' 54.”17" N 90°°35' 22."74" E
20 Gas Pipeline PL-2 2336’ 44.”10" N 90°'35’ 37."64" E
21 Water Channel WC-1 2336’ 53."62" N 90°'35’ 23."72" E
22 Water Channel WC-2 2336’ 49.”47" N 90°'35’ 25."93" E
23 Treated sewage pipeline TSP -1 23° 37'42.478" N 90° 35' 38.666" E

3.2 Site Accessibility

The Dhaka-Chittagong highway is the arterial road for the project site and the Meghnaghat Industrial Area. The
approach road to the site is a village metal road connecting Dhaka-Chittagong Highway to Dudhghata More.
Proposed construction labour camp site is located just beside this road before reaching Dudhghata More.

The road is maintained by the Local Government Engineering Department (LGED), Govt. of Bangladesh. The
project intends to use the existing road of length 780m for carrying construction materials and ferrying personnel
from the campsite/laydown area to the project site. For heavy equipment & machinery for plant erection, UMPL
would use the waterway as main means of transportation.

Initially, based on letter dated 19 Sept. 2019 from local Member of Parliament to Ministry of Local Government
Engineering Department (LGED) of the Government of Bangladesh, LGED had planned to execute road widening
from 2.5-3 m to 5 m for welfare of local villagers.

Before execution of the work by LGED, land survey was carried out by govt surveyor to identify the available ROW
of the road and additional land requirement and based on the survey, LGED had marked the proposed ROW of the
road. After marking the ROW, it was found that exiting structures/trees of roadside residence were coming within
the proposed ROW and needed to be removed before widening. Additionally, roadside residents also claimed that
not only structure, but additional land was also belonging to them, and they needed compensation for that in
addition to compensation of damaged structures. Though LGED has claimed that existing ROW of the road is wider
than the actual paved surface of the road and as local community who resided along the road had encroached the
ROW of the road, they have no provision to pay any compensation on ground of additional land requirements and
structure damage.

To resolve this conflict between LGED and affected persons and remove obstruction in road widening activity, local
Member of Parliament (MP) verbally requested UMPL to pay compensation to the affected households as UMPL
would also get benefited from road widening activity.

Reportedly, after detailed deliberation in UMPL Management, they decided to help affected persons by paying off
their losses for widening of the road as UMPL was also planning to use this road for transportation of construction
materials and workers from the laydown area to plant site and it would help them in the future to accommodate
increase in traffic due to the project. UMPL management decided to pay this amount to the affected persons under
their corporate social responsibility.

Prepared For: Unique Meghnaghat Power Limited AECOM
39



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

However, as suggested by lenders in the latter stage of the project, this approach road was considered as an
associated facility of the proposed power plant and UMPL had to pay compensation to the impacted household
due to road widening as per the market price. Based on this understanding, AECOM had commissioned a fresh
assessment of the approach road widening issue. It was found from the assessment (digital survey of land parcel
and household survey and focus group discussion) that in few stretches of the road, private land was also used for

widening of the road.
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Figure 3.5: Accessibility Map of the Project Site and Construction Camp Site

3.3 Key Features of the Site and Surroundings

Proposed site is located in agricultural land and surrounded by habitation area of Dudhghata Mouza. Details of
surrounding features of the proposed project site are as follows:

. North- Settlement area of Dudhghata Madhyapara; Madhyapara Jame Masjid, Purbapara Jame Masjid,
Dudhghata Government High School

. South- Branch Channel of Meghna River.
. East- Settlement area of Dudhgahta Purba para.

. West- Agricultural land and settlement of Dudhghata Dakshinpara; Taharpur Hazi Lalmia High School,
Sardarbari Mosque

Dudhghata Purbopara Jame mosque is located adjacent to the northeastern boundary of the proposed site.
Dudhghata Govt. Primary School, a Govt. primary school is located 142 m north-east (NE) of the project site.
Dudhghata Madhyapara Jame Mosque and Korbanpur Jamia Mosque are located at 135m North and 67m south-
west of the proposed project site respectively. Dudhghata More is the main market area of the Dudhghata mouza
which is located about 250 meters away in the north of the site. One archaeological site (Panam City) is located
4.50 km NE of the proposed site. No protected area, reserve forest, hills and defence installation are present within
the 5km radius of the project site.

Proposed site is located in the fringe of Meghnaghat Industrial Area. Two power plants of Summit Power and Orion
Power is located 460 meters and 750 meters respectively from the proposed site on other side of the Meghna
Branch Channel. Apart from that there are various industries like cement plant, food processing, paper & pulp,
sugar mill, ship building etc. operational within Meghnaghat Industrial area. Sonargaon Economic Zone is located
2.37 km from the project site in the north direction. The details of sensitive features located within 1 km and 5 km
from the site are given in Figure 3.6 and Figure 3.6 respectively. Primary survey and FGD carried out by AECOM
confirm that none of the project affected people belongs to indigenous people category. Primary data shows that
they are Bengali Muslim. Also, as per Population and Housing Census 2011, indigenous people are not present
within the AOI.
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Figure 3.7: Environmental Settings Map showing sensitive features (up to 5 km)
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3.4 Plant Configuration

The Power Plant would be designed for optimum efficiency, availability and reliability using advanced class gas
turbines of state-of-art technology. Gas turbines with high open and combined cycle efficiencies, low environmental
emissions and proven performance record would be installed.

The plant would have one (1) module of combined cycle units to have a gross output of around 600 MW at site
conditions. The plant would run on Re-gasified LNG (RLNG) from Petrobangla through Titas Gas Transmission
and Distribution Company Limited (TGTDCL). The distance between power plant and grid substation is
approximately 800 meters and the evacuation voltage would be 400 kv Power would be evacuated through 400 kV
Single Circuit Transmission Line to the nearest proposed grid substation of PGCB. A subsurface pipeline of 20-inch
diameter subsurface pipeline for gas supply from PGCB across the river would also be constructed as a part of this
project. Raw water for the plant would be drawn from Meghna Channel to Raw Water Pump House, located inside
plant, through an intake channel and fore bay. All these are part of the project and are designated as project
components. The Construction camp or the laydown area which would be set up on the leased land from Hamdard
laboratories and the treated sewage pipeline from the laydown area would also be project components. With the
same rationale. the two temporary jetties for conveyance of construction materials & Equipment are also
considered as project components. The movement of men & material between the site & the laydown area is
dependent on the Approach Road and it is considered as an Associated facility of this project. The project
components and its ancillary/associated facility are presented in the table.

Project Component & its
ancillary/associated Major Activity
facility

Sl.
No.

1 Construction Camp Site 12 acres of land has been procured from the Hamdard Laboratory (WAQF) (3 years lease),
and Treated Sewage which was initially agricultural land but has been set by UMPL as a construction camp. The
pipeline area would comprise of office structures, residential area with different category of

accommodation, warehouse (Class A and Class B) and seven open storage yards. The area
will be decommissioned on completion of construction phase and handed over to the
Hamdard Laboratory without restoration (as per agreement).

2 Jetties Two (2) temporary river jetties would be constructed by UMPL during the construction phase.
Jetty 1 with area 810 m?, would be used for conveying raw materials and Jetty 2 with 735 m?
area, to be constructed for receipt of heavy equipment & machinery. Decommissioning of
jetties will be carried out on completion of construction phase.

3 Transmission towers A 400 KV line would evacuate power through Tower A, proposed to be located within the
(Tower A & B) plant boundary of UMPL. The 400-kV transmission line from Tower A would then cross
Meghna Branch Channel and evacuate electricity to PGCB’s 400 KV substation through

Tower B, which would be located on the land of BIWTA.

4 Gas pipeline A 20-inch diameter subsurface pipeline is proposed for gas supply. The gas pipeline would
be laid underground beneath the river by using Horizontal Directional Drilling (HDD) with
adequate cathodic protection and designs based on soil resistivity. The pipeline would
surface out within the plant boundary at one side and TGTDL valve station on the other side.

5 Water intake pump and The raw water requirement for the plant is 676.22 cum/hr which would be drawn from the
pump house Meghna River. It is proposed that one (1) working and one (1) standby raw water pumps of
capacity 750-900 m®/hr would be housed in a pump house located adjacent to the river. Each
pump would have primary filtration (a set of trash rack and rake and travelling screens) units
to remove debris. Outlet of each raw water pump would be provided with one motor butterfly

valve.

6.  Approach Road The Approach Road is the road connecting Dhaka-Chittagong Highway to Purbapara Ghat
which passes by the Plant and is proposed to be used for movement of men & materials
between the site and the Construction camp/Laydown area.

The plant would be designed for optimum availability and reliability. Selection criteria of the gas and steam turbine
units would be guided by the unit availability, minimum maintenance and downtime requirement of the machines.
All balance of plant (BOP) equipment would be of proven performance with high availability and reliability. BOP
systems would be provided with capacity to improve availability of the modules/ station.

Annual plant load factor is envisaged as 84.6% with a minimum availability of 90%. The parameters of the main
plant have been reviewed keeping in view the international trend during the past few years, feedback from
international operating plants, commercial competitiveness etc. Based on the data gathered from the units of the
proposed size, which are in operation, plant load factor as 84.6% with a minimum availability of 90% is considered
achievable.
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Figure 3.8: Project components and associated facility

3.5 Plant Layout

All buildings and structures would be located according to the General Layout given in Appendix D, which consists
of main block area and aukxiliary area. The main block would be composed of gas turbine hall, HRSG, steam turbine
hall, main transformer, and HV unit auxiliary transformer. The auxiliary area would include boiler make-up water
treatment plant, industrial wastewater treatment plant, chemical dosing room, mechanical draft counter flow cooling
tower, C.W. pump house, mechanical accelerated clarifier, raw water intake pump house, comprehensive water
pump house, service & firefighting water basin, raw water basin and potable water basin, filter and sanitary
wastewater treatment plant. The proposed project site encompasses a total area of 21.07 acres.

3.5.1 Gas Turbine

The function of the Gas Turbine and Generator (GTG) is to generate the electrical power and to provide heat source
to the Heat Recovery Steam Generator (HRSG). The gas turbine would be of single flow open cycle type allowing
continuous operation at the rated output at site conditions. The entire turbine casing would be heat insulated in
such a manner to allow easy removal and replacement for overhaul and inspection. The dedicated GTG control
system would have facility of complete operation from the Local Control Cubicle and from the Central Control Room
(CCR).

3.5.2 Heat Recovery Steam Generator

The function of the Heat Recovery Steam Generator (HRSG) is to generate steam using the exhaust gas from the
gas turbine to feed the Steam Turbine.

The HRSGs are located at the downstream of Gas Turbine. The exhaust gas from Gas Turbine flows into HRSG
through duct via diverter damper. The HRSG is of the unfired, triple pressure, reheat, horizontal gas flow type with
natural circulation in the evaporator zones, matching the exhaust gas energy available.
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The HRSG is manufactured by General Electric. HRSG is Horizontal type with triple pressure system, with reheat,
no burners. It consists of inlet gas duct, outlet gas duct, main stack, HP/IP/LP boiler drums, and auxiliaries, such
as LP recirculation pumps, blow down tank. The HRSG height is about 39 m and 14 m in width approximately and
the elevation of stack top is 75 m. The specifications would be HP steam rating 400 t/h, pressure 165 Bar and
temperature 600 (°C) and exhaust flue gas temperature 91.4 (°C)

3.5.3 Steam Turbine

The function of STG Plant is to generate the electrical power by admitting the steam from the Heat Recovery Steam
Generators (HRSG) in order to supply the power to the Grid system.

The HP-steam supplied by the HRSG is admitted to the HP-turbine through one HP-stop valve and one HP-control
valve. From the HP-exhaust side the cold reheat steam enters the re-heater via a power assisted check valve. The
hot reheat steam is admitted to the IP-turbine by two IP-stop and two IP-control valves. At the LP-section the LP-
steam supply is admitted through a stop and a control valve. From the LP-turbine exhaust the expanded steam
flows into the condenser. The ST-A650 steam turbine manufactured by General Electrics. Water cooled condenser
would be used.

3.5.4 Feed Water System

The feedwater system delivers feedwater from low pressure drum to the HRSG economizer inlet header and
supplies spray water of HP steam system, HP bypass system and reheat steam system.

Feedwater pumps would be motor driven with constant speed and the water flow to the HRSG would be controlled
by control valve. The pumps would be horizontal, centrifugal, multi-stage; diffuser or volute type, with impellers
arranged in series specially designed for feedwater pumping piping service.

Each pump would be provided with isolating valves on the suction and discharge sides and also a non-return valve
on the pump discharge. Each pump suction would be provided with arrangements to automatically recirculate water
back to the LP drum for protection of pumps low and no-load conditions.

3.5.5 Condensate System

Low pressure (LP) turbine exhaust steam comes to Condenser where it is condensed to saturate liquid conditions
and accumulated into Condenser Hot well. The Condensate System delivers this condensate from the condenser
to the LP steam drum of HRSG via the condensate extraction pumps.

The condensate is chemically treated by injecting ammonia and hydrazine to adjust the pH level, scavenge residual
oxygen and thus minimize corrosion.

The condensate system also provides water to various desuperheater, attemperator and makeup water to
miscellaneous systems. Between the condenser hot well and the LP drum, the condensate flows sequentially
through the following equipment:

° Condensate pumps
. Gland Steam Condenser

° LP economizer

3.5.6 Closed Cooling Water System

The functions of the closed loop cooling water system is to supply make-up water for demineralised cooling water
for gas turbine oil coolers, gas turbine generator, hydrogen coolers, steam turbine oil coolers, steam turbine
generator air coolers, pumps, steam and water samplers, air compressors, and any other equipment requiring
cooling water and to reject the waste heat to the auxiliary cooling water (primary side — cold) via the closed cooling
water coolers. The total make-up water requirement for closed cooling water system is estimated as 580.32 cum/hr.

Two (2) x 100% capacity closed cooling water pumps for both units are arranged upstream of two (2) x 100%
capacity closed cooling water coolers in the secondary circuit. The closed cooling water pumps and coolers are
located in Closed Cooling Water Pump House.

The system distributes the demineralised cooling water to the coolers of various equipment which are located in
the Steam Turbine area, BFP station, air compressor room, HRSG area, Gas turbine area as the following:
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. GT generator hydrogen coolers
) GT lube oil coolers

. ST generator air coolers

) ST lube oil coolers

. HP/IP boiler feed water pumps
. HRSG CPH recirculation pumps
. Air compressor coolers

. Sampling system

3.5.7 Plant Water System

The plant water requirement would be drawn from the Meghna River by 2 X 100% capacity raw water make-up
pumps located in the intake water pump house. Capacity of each raw water pump would be around 750-900 cum/hr.
The raw water requirement for the plant is 676.22 cum/hr. The Intake water pump house would be built nearer to
the Meghna River. It is proposed to provide buried pipeline of carbon steel construction from Intake water pump
house to the Clarifier. The pipelines would be protected against corrosion using suitable internal coating and
external coating and wrapping.

The plant water system would be designed to supply cooling water make-up based on cycle of concentration as 6
and other consumptive water requirement for the plant. A closed cooling water system employing Induced draft-
cooling tower (IDCT) has been envisaged for each proposed unit to minimize the plant water intake requirement.
One stand by cell has been considered for each cooling tower.

The raw water from Meghna River would be clarified in a clarifier and stored in an intermediate water tank. The
clarified water from this intermediate tank is transferred to filtered water storage tanks via Pressure Sand Filters.
The filtered water would meet the following requirements:

1. Cooling towers make up water would be provided from filtered water storage tanks to the cold-water channel
of cooling water channel by Cooling tower make-up pumps.

2. Demineralised (DM) water supply pumps would draw water from filtered water storage tank to the DM Plant.
Demineralised water system would consist of one working and one standby system comprising cation
exchanger, degasser, anion exchanger and mixed bed units along with associated regeneration system and
effluent neutralization & disposal system. The DM water would be stored in two outdoor storage tanks, each
having capacity for 48 hours storage. DM water transfer pumps would be provided to transfer DM water from
the DM water storage tank to condenser hotwell through condensate storage tank and to other DM water
consumption units.

3. Potable water would be stored in potable water overhead tank through potable water supply pumps and
supplied to the consumers from the overhead tank.

4.  HVAC water would cater to the water requirement of HVAC system. HVAC make up pumps would draw water
from filtered water storage tanks

5.  Service water would be supplied throughout the plant from the filtered water storage tank through service
water pumps.

3.5.8 Natural Gas System

The natural gas would be supplied by Titas Gas Transmission and Distribution Company Limited (TGTDCL), which
is at a distance of approximately 700 m from the site located across the Meghna Branch Channel. Available
pressure at the area would be in the range of 150-175 psig. A subsurface pipeline would be laid under the riverbed
using horizontal directional drilling (HDD). Chemical composition of Gas to be delivered to the facility is shown in
Table 3.3.

Table 3.3: Chemical Composition of Gas

Constituent Minimum Percent by Volume Maximum Percent by Volume
Methane (CHy) 85.0 100.0
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Constituent Minimum Percent by Volume Maximum Percent by Volume
Ethane (C;Hg) 0 6.0

Propane (C3Hs) 0 5.0

Butane (C4H10) 0 3.0

Pentane (CsHi2) and higher 0 2.0

Hydrogen Sulphide (H,S) 0 0.0

Carbon dioxide (CO,) 0 2.0

Nitrogen 0 3.0

Oxygen(O,) 0 5.0

Total Sulphur Content 0 10 mg/cum

Source: Unique Meghnaghat Power Limited

3.5.9 Electrical Plant and System Requirement

A 400kV Gas Insulated Switchyard (GIS) has been envisaged for evacuation of power, import of power for start-up
/ shut down / station auxiliary power through Unit Transformers for the proposed power plant. This switchyard as
shown in the Plant Layout would be located in an area separate from the main powerhouse building and would be
surrounded by a chain link fence. The switchyard for the proposed power plant would also be gravel filled. This
switchyard would have the following feeders with Two Mains Bus Scheme with a coupler bay.

° Gas Turbine Generator Transformer #1 Feeder
° Steam Turbine Generator Transformer #1 Feeder
. Line Feeder Bay for connectivity with nearest PGCB grid substation.

For evacuation of power through the above outgoing line feeders, 400 kV single circuit transmission lines would be
established by the EPC contractor between the proposed power plant and the PGCB'’s nearest grid sub-station.

3.5.10 Power Evacuation and Off Take

The proposed transmission towers would transmit electricity generated from the proposed 600 MW CCPP through
a 400 kV Single Circuit (S/C) transmission line. Tower A would be located within the site and Tower B would be
located on the other side of Meghna Branch Channel. A 400-kV grid sub-station belonging to PGCB would be
located around 800 m from the project site on the other side of Meghna Branch Channel. The heights of the
proposed Towers A & B are 60 m each. The evacuation and off-take would be the responsibility of PGCB; UMPL
would be liable to provide approach to PGCB to their site for operation and maintenance. The details of
transmission towers and 400 kV substation of PGCB has been elucidated in Section 3.8.6.

3.5.11 Emergency DG set

In order to cater to the safe shutdown of the plant under emergency conditions like total power failure, diesel
generating (DG) set of capacity 1260 kW would be installed for feeding vital applications like battery chargers,
emergency lighting, essential air conditioning/ventilation and all auxiliaries necessary for barring operation of main
turbines. Low sulphur High Speed Diesel (HSD) would be required for running the emergency DG set and would
be stored in a day tank of approximate capacity 20 KL. The storage arrangements would include secondary
containment and shade. Requisite License under Petroleum Act 2016 for storage of HSD would be obtained from
Chief Inspector of Explosives.

3.5.12 Effluent Treatment Plant and Sewage Treatment Plant

The liquid effluents would be collected and treated / recycled generally as per the following:

. Effluents from GT, ST, HRSG, Transformer areas and other areas, which may contain oil traces, would be
sent to oil / water separator. The oil would be pumped out periodically and trucked offsite for disposal. The
treated water would be directed to guard pond.
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The clarifier sludge generated in pre-treatment would be further thickened and dried in thickener and filter
press and drying bed. The dry sludge from the sludge drying bed would be manually sent through truck for
offsite disposal and the recovered water from the sludge would be re-routed to the Effluent treatment plant.

The quenched HRSG Blow down water would be discharged to cooling tower basin for recycling and sent to
Common Monitoring Basin (CMB).

Demineralization regeneration wastes are directed to the neutralization basin. The basin is sized to contain
regenerations volumes of the ion exchangers. The pH of collected wastewater is adjusted on a batch basis
where the self-neutralizing tendencies of the exchanger regeneration acidic and alkaline wastes are enhanced
by mixing. The neutralized water would be transferred to Guard Pond.

Treated effluents would be collected in the common monitoring basin for final monitoring. Final effluent would
be monitored for temperature, pH, TSS, oil and grease, total residual chlorine, chromium (total), copper, iron,
zinc, lead, cadmium, mercury and arsenic and subsequently would be partially used for plantation works and
the balance flow would be routed to the Meghna Channel.

STP would be installed for treatment of domestic wastewater generated from the plant area. The treated
wastewater would also be directed to the CMB, where final monitoring would be carried out before re-use and
discharge to Meghna Channel. Underground pipeline would carry the treated effluent to the Storm water basin
located at the south-eastern periphery of the plant beside the green area, from where it would be discharged
to Meghna Channel.

This is closed loop recirculation system. The warm water would be recirculated through cooling tower. Treated
fresh water is added in the cold well whereas blowdown from the cooling tower is discharged through CMB
after COC of 6. The design temperature of final outlet is 31.5 °C, which is within the stipulated limit of
temperature of discharge water, i.e., 40°C, as per ECR 1997. Also, the outlet temperature is within 3° C of the
river water temperature, which is around 28.5°C — 29.5 °C as per design data and between 31.2°C — 33.5°C
as per the monitored baseline data and is compliant with IFC EHS Guidelines.

The tentative quality of the treated effluent discharged from the plant would be as presented in Table 3.4

Table 3.4: Tentative quality of the final effluent discharged from the plant through CMB

% paamess  Temaweauy  SSRVESGLImtesperschediel0 olECR irc sndaras
1 Total suspended solids <50 mg/L 150 mg/L 50 mg/L

2 pH 6.0-9.0 6.0-9.0 6-9

3 Oil and Grease <10 mg/L 10 mg/L 10 mg/L

4 BOD <10 mg/L 50 mg/L 30 mg/L

5 COD <125 mg/L 200 mg/L 125 mg/L

6 E-coli Bacterium Not to be detected - -

Source: UMPL and IFC EHS Guideline

All the parameters are observed to be well within the stipulated limits as mentioned in Schedule 9 and 10 of ECR
1997 and IFC guidelines. Compliance to the prescribed standards would be ascertained by monitoring of outlet of
CMB. Flow diagram of Wastewater Treatment is presented in the Figure 3.9 below.
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Figure 3.9: Flow Diagram of Wastewater Treatment
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3.5.13 Stack

One un-insulated HRSG stack having height of 75m (diameter 7.4 m) above top surface of the HRSG foundation
would be provided. The HRSG stack would be made of carbon steel. The HRSG is equipped with an approach
door located for convenient access in the base section, drain, connecting ductwork with expansion joint, approach
platforms and vertical ladders with enclosing safety cage to the platform level. Aviation warning lights would be
provided to each stack of HRSG. At the mouth of stack, a deflector ring of stainless steel of adequate external
diameter is arranged to prevent down flow of gases on the outside of the stack at extreme low loads. Natural gas
performance is based on operation with a Dry Low NOx combustion system without gas turbine diluent injection
for NOx controls.

A bypass stack would be provided to divert the flue gases from the HRSG to the bypass stack to allow the plant to
operate in simple cycle mode. This would also allow the HRSG to be inspected, repaired, or have maintenance to
be done while it is isolated completely from the gas turbine. The bypass stack and diverter system permit, power
to be generated by the gas turbine even when the steam turbine cycle is down for a scheduled or unscheduled
shut down, keeping the plant functional and avoiding potential power outages. The bypass stack would have a
height of 60 m t and a diameter of 7.3 m.

3.5.14 Control System
3.5.14.1 Plant DCS System

The complete control, indication, annunciation and supervision of the electrical systems for the proposed power
plant would be performed from the monitor through plant DCS for main power plant and 400 kV system. Necessary
‘online’ dynamic graphics would be provided. Necessary command signals, feedback signals and measurement
signals would be wired up from various equipment through transducers and interposing relays to the plant DCS
system. It would be possible to display and control any electrical system up to 400 V switchgear level on the monitor
of the plant DCS system.

Entire mimic from 400V switchgear level to 400 kV system would be available on the monitor itself. Release of auto
synchronization command for Generator would be achieved from DCS monitor. Communication interfaces and
protocol adaptation would be provided as required.

Synchronization Panel

A hardwired synchronizing panel, unit wise for both generators would be provided. It would consist of all
synchronizing equipment viz. double voltmeter, double frequency meter etc., generator selector switch, ‘Auto /
Manual / Remote’ selector switch, dual channel auto-synchronizer and other necessary relays / components. A
mimic showing associated circuit for synchronization of generators would be provided in this panel. This
synchronization panel would be suitably interfaced with Plant DCS.

Disturbance Recorder

A microprocessor-based disturbance recorder for 400 kV switchyard equipment’'s would be in the main control
building of the proposed power plant and this would record pre-fault as well as post-fault data, which are of use in
analysing fault for recommending remedial measures.

3.5.15 Pollution Monitoring and Control Measures

Primary impact on environment due to installation of a power plant comes from the combustion of fuel and
discharge of chemicals and effluents from the plant through wastewater. The following pollution control measures
proposed to be adopted are envisaged for the proposed 600 MW Combined Cycle Power Plant:

3.5.15.1 Air Pollution Control Measures

As Natural Gas is one of the lowest polluting fuels known world-wide, the proposed activity is supposed to need
minimum pollution control measures. There would be minimum generation of Particulate Matter and SO2 due to
combustion of natural gas and the only air pollutant of concern would be NOx generated during the combustion
process. To ensure proper dispersion and dilution of the off-gas containing mostly NOx (as air pollutant) into the
atmosphere, main stack of 75 m height and bypass stack of 60 m height is proposed with an approximate exit
velocity greater than 19 m/s.
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Expected Natural Gas analysis available for the study indicated negligible sulphur content, therefore an insignificant
quantity of SOz would be generated.

Latest combustion technology with low NOx burners with premix burning system would be used in the Gas turbines,
which restricts the combustion temperature below 1300° C, considered as the temperature above which NOx are
formed. This would ensure that the plant power produce NOXx within 25 ppm when firing Natural Gas, which is within
IFC/WB emission limit of 51 mg/Nm? (25ppm) with 15% Oz, for gas turbine power plants more than 50 MW located
in the degraded or non-degraded air shed. The emission of NOx would also adhere to the standard limit of 50 ppm
NOx emission as per ECR 1997.

Continuous Emission Monitoring System (CEMS) has been considered for continuous online monitoring of stack
exhaust with crossflow modulated Non-dispersive Infrared (NDIR) detection. CEMS also has inbuilt CO2 sensor
that constantly measures and makes corrections to compensate for CO: interference in NOx measurements. An
interference compensation detector is also provided that compensates for interference from H20 during NOx and
SOz measurement. The output shows concentrations of NOx, SO2, CO, COz2, Oa.

3.5.15.2 Control of Noise Pollution Caused by Equipment in Operation

Identified major sources of contributions to noise pollution from the power plant are the Compressors, Gas turbines,
Steam turbines, Inlet and Exhaust systems etc. The noise level of all operating equipment would be kept within the
prescribed norm of 85 dBA at 1 metre distance from the outline of the equipment at the design stage itself. Individual
equipment exceeding these limits would be provided with suitable sound absorption/attenuation/dampening
enclosures. Plant operations personnel would be equipped with earplugs and other safety measures.

3.5.15.3 Water Pollution mitigation

The wastewater from De-mineralised Water Plant and other service area would be treated in the neutralising pit
and Effluent Treatment Plant to the required degree. The total effluent available after treatment from Effluent
Treatment Plant would be utilised partially for plantation and the balance effluent would be routed to the outfall in
Meghna Channel. Monitoring of all the parameters as per Schedule 10 (Standards for Waste from Industrial Units
or Projects Waste) of Environmental Conservation Rules, 1997 or IFC’s Effluent discharge guidelines for thermal
power plants 2008, whichever is stringent, would be carried out. Treated effluent conforming to the above-
mentioned discharge standards/guidelines would be allowed to be discharged to the Meghna Channel.

Effluent Treatment Plant (ETP)

The plant effluents would be segregated, and their streams would be identified for giving on-line specific treatment
to avoid total treatment of the accumulated fluid, which unnecessarily increase the treatment cost. Neutralisation
unit would be provided for the effluents emerging from the De-mineralised Water Plant. All effluent would be treated
for COD, BOD and pH in the wastewater treatment system before discharge into Central monitoring basin. The
final treated effluent from the Effluent Treatment Plant would be monitored for temperature, pH, COD, TSS, oil and
grease, total residual chlorine, chromium (total), copper, iron, zinc, lead, cadmium, mercury and arsenic.

Sewage Treatment Plant (STP)

The project site would be provided with suitable sanitary facilities such as WC latrines for workers and permanent
staff to maintain proper hygiene. Sewage Treatment Plant would be installed to treat the sanitary wastewater
generated within the plant during the operation phase. The sanitary water would be disposed to the CMB after
necessary treatment. Before the sewage is sent to CMB, at regular intervals of time it would be tested for BOD,
nitrate, phosphate, suspended solid, temperature, coliform and ph.

Central Monitoring Basin (CMB)

The treated effluent from ETP, treated sewage from STP, cooling tower blow-down and dilution water (raw water to
reduce TDS concentration) would be combined in a Common Monitoring Basin and provided designed retention
time before reuse/final discharge. Prior to discharge, the treated effluent would be monitored for temperature, pH,
TSS, oil and grease, total residual chlorine, chromium (total), copper, iron, zinc, lead, cadmium, mercury and
arsenic as per Schedule 10 (Standards for Waste from Industrial Units or Projects Waste) of ECR 1997 or IFC’s
Effluent discharge guidelines for thermal power plants 2008 whichever is stringent. In the event of non-compliance
with the desired discharge standard, the effluent from CMB would be rerouted to plant's wastewater treatment
system.
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Solid Waste Management

Construction and operation of the power plant will lead to generation of solid wastes constituting of hazardous and
non-hazardous solid waste. During the construction phase, there would be generation of non-hazardous solid
wastes like wooden palette, scrap metal, plastic packaging, rubber wastes, cardboards, bottles of water, cans,
plastic bags, food packaging, domestic wastes like food waste, etc. Hazardous wastes like paint cans and used
brushes, hazardous chemical waste, used oils and grease from machinery and equipment, used or spent lead-acid
batteries, contaminated spill, empty toners/ink cartridge, etc would also be generated.

Wastes would be stored in designated waste storage area, segregated for hazardous and non-hazardous wastes
and would be managed as per the Waste Management Plan & Policy?, in line with applicable National and
International standards. For the construction phase, Hazardous Material Handling and Storage Management
Procedure has been prepared for handling and management of hazardous waste. The designated area for
hazardous waste would be paved and covered, with secondary containment and appropriate signages. Stages of
waste management would include the following:

Segregation

. Involves physical separation of waste materials, according to their general physical and chemical
characteristics

o Separation of Hazardous wastes (the general hazardous waste, medical/ bio-hazard waste & electronic
hazard waste) and non-hazardous wastes (wood/metal, mixed construction waste & domestic waste)

. Allows wastes of a similar type to be combined, simplifying storage, treatment, recycling and disposal
arrangements.

Collection and Storage of Waste

The collection of source segregated construction and office waste to be ensured as these materials reach higher
prices at recycling/recovery markets than materials from mixed waste.

Waste Minimization

Exploring waste management methods based on the hierarchy principles of source reduction, reuse and recycling.

Source reduction

Source reduction is the process of eliminating or minimizing, as far as possible, the volume and/or toxicity of wastes
through use of alternative materials and/or more efficient processes, practices or procedures. Exploration with
respect to source reduction techniques like inventory control and management, material substitution, reduction in
the consumption of natural resources, reduction in the use of main materials (by improving the storage of materials
or the agreement with timely delivery), use of economic designs, light-weight packaging, use of less ecologically
toxic materials whenever possible; and improved housekeeping would be carried out.

Reuse

Maximum reuse of the solid wastes would be considered within the plant or by sending wastes back to vendors for
reprocessing/reuse. Especially the waste material from piling, demolition, excavation, and concreting activities
should be re-used on site as much as reasonably practicable.

Recycling and Energy Recycling

Recycle, especially conversion of waste into usable materials and/or the extraction of energy or materials from
waste would be pursued for wastes like paper, cardboard, toner cartridges, packaging materials, aluminium cans,
glass and plastic bottles, wood pallets, etc. The discarded materials with an energy value can generate new
alternative energy and reduce carbon emissions by substituting fossil fuels.

Treatment

Treatment of solid wastes would be adopted in situations where source reduction, reuse and recycling options
cannot be implemented feasibly to minimize the volume or toxic nature of the waste.

3 Waste Management Plan (2020) by the EPC Contractor
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Treatment option depends largely on the waste characteristics, financial factors and environmental aspects of the
wastes and regulatory obligations. Potential treatment options of waste treatment may be through physical methods
(e.g. filtration, solidification); biological methods (e.g. wastewater treatment, composting); thermal methods (e.g.
destruction via incineration); and chemical reaction (e.g. neutralization, stabilization, extraction, precipitation). The
waste to be generated from the proposed power plant can be used for landfilling adhering to strict designs
requirements. Formaldehyde gas cargo waste decomposition can also be used as fuel for power generation.

Disposal

Disposal, as the last stage of waste management would be adopted only when all preceding management methods
has been fully evaluated. Disposal of the waste would be done in line with waste characteristics and regulatory
requirements.

Transport

M/s Meghna Enterprise have been entrusted for collection and disposal of the wastes from the Plant. Non-
hazardous wastes are generally sent to recycling facility. Hazardous wastes would be either sent to destinations
for commercial attractive use or disposed in Waste Recycling and disposal facility licensed by the local authority.
Transportation of hazardous waste would be done in line with all applicable legal requirements and Waste Manifest
would be properly maintained. Covered vehicles would be used for waste transportation to prevent littering of waste
on public roads and in public areas.

Waste materials, both hazardous and non-hazardous generated during construction and commissioning in the lay-
down area would be initially stored in temporary storage area before reuse/recycling or transport to final disposal
location. Contractors would ensure that adequate numbers of on-site containers for sorting and temporary storage
of non-hazardous waste are provided in the construction camp & laydown area. Hazardous wastes would be kept
in marked and sealed containers. Trained workers will manage the handling and storage of wastes. M/S Meghna
Enterprise is responsible for disposal of the wastes from the Laydown area.

During the operation phases, there would be generation of solid waste and municipal waste, as well as minor
quantity of hazardous wastes. Solid waste generated would include paper, cartons, bags, boxes, office wastes, etc.
along with minor quantity of domestic waste. There would be generation of waste air filters and waste rugs
occasionally which need to be properly disposed. During operation phase of the project, around 100 workers would
be employed. It is estimated that around 40 kg/day municipal solid waste would be generated. Solid and municipal
wastes would be collected, segregated and disposed through local waste management bodies.

Hazardous waste generated during the operation phase of the proposed project would include waste/spent ail,
batteries, lighting lamps, E-waste like used and obsolete IT and telecom equipment: electronic and electrical
hardware/ components, PC peripherals, faulty/scrap meters and metering equipment, electronic timers; faulty/used
electronic and electrical equipment, capacitors i.e. electrolytic capacitors and capacitors containing Polychlorinated
Biphenyls and Battery Wastes. During the transportation of hazardous waste, protection against leakages of
hazardous gases (e.g. SF6) should be ensured. UMPL would need to have a proper Waste Management Plan in
place for the operation phase that would ensure that wastes are stored in accordance with safety norms in
ventilated enclosures with proper signages, handled as per regulatory instructions and disposed through authorised
vendors.

3.5.16 Operation and Maintenance

The operation and maintenance of the power plant and all auxiliary facilities would be done by internationally
reputed O&M Contractor finalized by the Owner. The Operator would be responsible for following all laws, rules,
regulations and safety requirements as per relevant provisions of central and state acts.

On completion of erection and commissioning of the plant, the operation & maintenance functions would be taken
over by the O&M Team engaged by the Owner. EPC Contractor would be responsible for the entire warranty period
and they would deploy specialized personnel as and when required to the project site.

The plant is envisaged to have high level of automation to minimise manual intervention. Approximately 100 skilled
and semi-skilled manpower including engineers, supervisors and workman would be employed by the O&M
Contractor for operation and routine maintenance. UMPL would employ their own staffs for the support functions
like administration, finance etc. The details of manpower requirement and organogram have been discussed further
in section 3.8.9 of this report.
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3.5.17 Decommissioning

The design life of the power plant is estimated to be 25 years. If the Power Purchase Agreement, Gas Supply
Agreement and the other relevant agreements are not extended or renewed and an alternative economical fuel is
available, the power plant may be retrofitted to support power generation through the alternative fuel sources. This
option would be possible, provided the required retrofits can meet the new emission rates as per the applicable
standards and guidelines.

If retrofitting is not feasible and the operational life of the Power Plant expires, the power plant would be
decommissioned according to the requirements of the competent authorities at that time.

3.6 Project Implementation and Schedule

Unique Group would assume overall responsibility for implementation of the project, covering all fronts of activities
as well as conflict resolution, drawing necessary expertise and support from implementation consultants on regular
basis. UMPL would establish Project Management Systems for close monitoring of the Project for cost, quality,
schedule and environment, health & safety.

The Project would be executed on a single turnkey EPC basis. The initial site development and enabling works
would be carried out by the Project Company through local contractors. The Project would be executed with a
highly experienced team having specifically defined responsibilities. Services of qualified professional consultants
would be used for the project. On completion of commissioning of the plant, the operation and maintenance would
be taken over by the O&M Team. Owner would engage an internationally reputed O&M Contractor for the O&M
activities.

Assuming 9 months’ time period for pre-construction activities, all the required statutory and non-statutory
clearances were obtained during this period including the financial closure, and the construction period has been
estimated as 32 months from the ‘zero date’ which is reckoned as the date of Notice to Proceed (NTP).

Table 3.5: Project Implementation Schedule

Milestones Start Date Finished Date
(Months, days) (Months, days)

Construction permit grant (NTP/ Site handover certificate/ Land allocation etc.) TO+0 TO+0
Site preparation (Site mobilization to Final Geotech report available) TO+0 TO+4,9
System Engineering TO+0,1 TO+8
Civil Design TO+0,1 TO + 17,2
Detail Engineering TO+0,9 TO + 18,9
Availability of Right of Way and Physical Access for Civil Work for Transmission Line TO+5
Right of way for gas pipeline Civil Works available TO + 12
Construction of Water treatment area TO+4 TO + 15,9
Design and Construction of AIS 400 KV Switchyard Area TO+ 4,4 TO + 15,8
Construction of Control and Admin. Building (Designing & Implementation) TO+5,1 TO + 18,2
Design and construction of Cooling Tower area TO + 6,3 TO + 18,8
CIRC WATER U/G PIPELINES CIVIL WORKS TO+7,1 TO + 13,2
Construction of Electrical Building (Designing & Implementation) TO + 9,6 TO + 15,6
Gas fuel supply area Civil work TO+12,1 TO + 18
Physical Access for Electromechanical Works in 400 kV PGCB'’s s/s TO + 14,6
Right of way + Physical Access for gas pipeline Mechanical works available TO + 15
RoW + Physical Access for Electro Mech works for Transmission Line from Plant TO + 16
Boundary to PCCB’s s/s available
Permit available to take the Raw (River) Water Supply from River and discharge TO + 20,9
treated effluent and storm water from plant to the river
400kV Back feed available for Transf. energizing and power for pre-Comm and start- TO + 21,7
up
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Milestones Start Date Finished Date
(Months, days) (Months, days)

Shutdown in the exiting Fuel Gas system at Connection Point of Gas Supplier with TO + 22,2
permit available for connection
Fuel Gas available to the plant from Gas Supplier through RMS (within plant boundary) TO+24
Owner's O&M personal available for commissioning, performance testing of the plant TO + 25,5
and Grid available to export power.
Design of Gas Turbine, Steam Turbine and Heat Recovery Steam Generator Plant, TO+0,1 TO + 26,2
Installation and commissioning at site
Mechanical Completion (GTG Circuit breaker & bus duct, Water, Gas, GSUT ST, AIS , TO + 26,2
400KV, ST, GT & Equipment associated, ST & Equipment associated, etc.)
Plant Control System (PCS) Hardware and Software Commissioning at Site TO+1,2 TO + 26,2
Extension of Existing 400 KV Switchyard and AIS 400 KV delivery to site TO+0,1 TO + 20,7
Pre-Commissioning test for all plants & equipment’s TO + 20,1 TO + 25,2
Plant testing and commissioning of all turbines and plants TO + 20,8 TO + 32

Source: Unique Groupe TKP 1x109HA.01 PROPOSAL — IPS# 1228683 rev 18
Note: As per EPC Contract, NTP is 23" October 2019 and as per EPC Contract, COD is after 32 months of NTP

3.7 Resource and Utility Requirement

3.7.1 Land Requirement

The total land requirement for setting up of the power plant is 21.07 acres, which houses the power plant and
facilities including switchyard and dormitory for 600 MW unit with future provision of another 600 MW Unit. The
project land was single cropped agricultural land, being converted into industrial land. The overall land break-up
for the power plant is shown in Table 3.6 below.:

Table 3.6: Land Breakdown of the Proposed Power Plant

Structure Name Area (Square Meter) Area (Acre) Percentage (%)
GT Area 8094 2 9.5
ST Area 8094 2 9.5
HRSG Area 6879 1.07 5.1
DM Plant House 3238 0.8 3.8
Raw Water Pump House 1214 0.3 1.4
Water Pre-Treatment Area 2833 0.7 3.3
Wastewater Treatment Area 3642 0.9 4.3
Chemical Dosing Room 1619 0.4 1.9
Cooling Tower 2833 0.7 3.3
CW Pump House 2428 0.6 2.8
Hydrogen Generation Station 2428 0.6 2.8
RMS 2833 0.7 33
Administrative Building 3238 0.8 3.8
Warehouse and Workshop 3642 0.9 4.3
Dormitory 3238 0.8 3.8
400 kv Switchyard 11735 2.9 13.8
Green Area 19830 4.9 23.3
Total 87818 21.07 100

Source: Unique Meghnaghat Power Limited
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Entire land has been procured by consortium company (SFL-913.64 decimal, Unique Hotel and Resort Limited-
1108.16 decimal and SFL+ UHRL-85.56 decimal) from 343 landowner based on ‘willing buyer and willing seller’
method. After completion of land procurement process, entire land has been transferred to UMPL. Before
procurement, 6.79-acre land was already fallow as that has been previously procured by a businessman for setting
up an industry. This fallow land has been used by the local community and fisherman to approach the river front.
Rest of land was used by the landowners for agriculture purpose. As the entire land is low lying agricultural land, it
was not possible to be utilised for agriculture during monsoon. Only during the dry period, landowners used this
land for agriculture. Seven residential land parcels were also procured for the project on negotiation basis.

Land price has been negotiated based on the prevailing market price. Payment of land compensation has been
made to each of the landowner. It has been revealed during consultation with Sub Register of Land Revenue office
in Sonargaon that after land price negotiation, land parcel has been registered in the name of UMPL in presence
of both the parties. As per the legal provision of the Govt of Bangladesh, it has been confirmed by the sub register
that full and final payment of the land price has been received by all the present landowners who sold their land,
before the land registration in the name of UMPL.

Apart from that land is also required for construction camp and lay down area, laying of STP treated water discharge
pipeline from construction camp to the discharge point. Total 1200 decimal land (12 acre) in Dudhghata mouza has
been taken on 3 years lease from Hamdard Laboratory for construction camp and lay down area. The treated
sewage pipeline will be aid along the along of the road and no additional land is required for laying of this pipeline.
Extra land is not required for gas pipeline and transmission tower. Gas pipeline would be laid beneath the river &
would surface out within the plant boundary at one side and TGTDL valve station on the other side. One of the two
transmission towers would be located within the plant boundary and other one would be located within the road on
the land of BIWTA, for which requisite permit/license has been obtained.

The area requirement of project components & Associated facility is presented in Table 3.7 :

Table 3.7: Breakdown of area requirement of the project components & Associated facility

Area
Sl. . Status of the land
No Name reqU|rgme|1t, Procured/leased from Use of the land
acre
1 Construction Camp 12.00 3 years lease from To be used as residence cum material laydown area
Site Hamdard Laboratory during the construction of the plant and
decommissioned once construction phase is over.
As per contractual agreement with Hamdard
Laboratory, no site restoration is required to be
undertaken by UMPL

2 Treated Sewage - The treated sewage pipeline will be laid along the alignment of the road. No

pipeline additional land is required.

3 Jetties 0.38 To be set up on UMPL To be used during construction phase for receipt of
land raw materials and equipment including heavy

machinery and decommissioned on completion of
construction phase

4 Transmission - Tower A would be located within the plant boundary of UMPL, and Tower B

towers (Tower A & would be located on the land of BIWTA, for which requisite permit/license has
B) been obtained.

5 Gas pipeline - Gas pipeline would be laid underground and beneath the river & would surface
out within the plant boundary at one side and TGTDL valve station on the other
side.

6  Additional 1.49 Land adjacent to the plant site has been procured on lease during 2021 from

Laydown Area local community for 15 months for storage of Construction materials
7  Approach Road 0.19 The Approach Road is the road connecting Dhaka-Chittagong Highway to

Purbapara Ghat which passes by the Plant and is proposed to be used for
movement of men & materials between the site and the Construction
camp/Laydown area.

3.7.2Investment of Land Sell Amount by the Landowner

It has been observed from data collected by the by local sub-contractor of AECOM during socio-economic survey
of each landowner carried out during August 2020 that 38% landowners have procured alternate agricultural land
which is more than the amount of land they have sold out to UMPL. During consultation it was informed by the
landowners that adequate alternative agriculture land is available for procurement within the vicinity of the

Prepared For: Unique Meghnaghat Power Limited AECOM
56



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

Dudhghata village. Further it was found that 7% landowners have invested their money in animal husbandry
business. They have bought cows and constructed cattle shed for doing animal husbandry business. 6%
landowners have invested the amount in their existing business or bought new autorickshaw or CNG vehicle based
on their existing transport business. Only 2% among the landowners distributed their land price amongst their sons
and daughters or invested their money for going abroad for job.

Apart from that, 47% of landowners have kept the money received as land price in bank for future investment. They
are planning to invest their land sale amount in other ventures. However due to pandemic situation they were
unable to invest in any business and waiting for improvement of pandemic situation in Bangladesh, when they can
decide on their further course of action for a better utilisation of the money received.

3.7.2.1 Present Status of Willingly Relocated Houses

As per survey and consultation with willingly relocated household owners revealed that out of 7 willingly relocated
households, 6 owners have already completed procurement of land and construction of new houses is ongoing.
Only one owner is planning to construct his house. Consultations with UMPL following to this has confirmed that
proponent will ensure completion of all reconstructed household structures at the soonest.

Table 3.8: Details Investment by Physically willingly relocated house owner

Details of Land Procurement  House Construction Details

Amount
Present . Received from Cost of
Sl. Name Address Occupation Land Sold to Newly UMPL for Building of Remarks
UMPL Procured Land Displaced New House
House (In (In BDT)
BDT)
1 Md. Asariarchar,  Business Land Area-15 Land Area -15 10,00,000 10,00,000 Construction
Jallauddin Pirojpur Decimal Land  Decimal New Complete
Sell Value- Land Price-
60,00,000 25,00,000 BDT
BDT
2 Md. Musa Shohidnagar, Business Land Area-  Land Area -12 9,00,000 900000 Ongoing
Bhuyian Pirojpur 4Decimal Decimal New (Estimated)
Land Sell Land Price-
Value- 24,00,000 BDT
24,00,000
BDT
3 Md. Shohidnagar, Business Land Area-1  Land Area -5 6,00,000 350000 Construction
Sayed Ali Pirojpur Decimal Land  Decimal New Complete
Bhuyian Sell Value- Land Price-
6,00,000 BDT 10,00,000 BDT
4 Md. Shohidnagar, Business Land Area-2  Land Area -6 2,80,000 300000 Construction
Ujjwal Pirojpur Decimal Land  Decimal New Complete
Bhuyian Sell Value- Land Price-
12,00,000 12,00,000 BDT
BDT
5 Nure Dudhghata, Business Land Area- Land Area -4.5 2,90,000 250000 Ongoing
Alam Pirojpur 1.5 Decimal Decimal New (Estimated)
Land Sell Land Price-
Value- 9,00,000 BDT
6,18,750 BDT
6 Md. Shohidnagar, Business Land Area - Land Area -5 2,90,000 310000 Construction
Asadul Pirojpur 1.5 Decimal Decimal New Complete
Land Sell Land Price-
Value- 6,00,000 BDT
8,25,000 BDT
7 Md. Dudhghata, Job UMPL did not procure any land from him as he is a tenant on this land. Shifted
Ismail Pirojpur to another house owned by him
Hossain
Sumon
Prepared For: Unique Meghnaghat Power Limited AECOM

57



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

House of Md. Jalal Md. Musa Bhuiyan

Md. Ujjon Bhuiyan

.
T

“ \1'\\&'\'&\\“ “MW

Md. Ismail Hossain Sumon Md. Asadul

Nure Alam

Figure 3.10: Accessibility Map of the Project Site and Construction Camp Site

3.7.2.2 Earth Filling

Before sand filling, the elevation of the site varied from 5.0 to 8 m. The land has been developed up to 7.76 m
meters in line with present road level located at the north side of the project boundary to avoid flooding.
Approximately 566337 cum (20 x 106 CFT) of sand was required for developing the proposed project site land up
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to the safer level. Sand has been procured from approved vendor M/s Meghna Enterprise under contract agreement
Work Order- SFL/OPS/2019/0036 Date- 27/10/2019 and Work Order- SFL/OPS/2020/0057 Date- 01/09/2020 and
designated dredging location. The sand is procured from Dakkhin Nayanpur (23°32'21.01"N 90°34'20.84"E) in
Bangladesh.

3.7.3 Water Requirement and Source

Raw water will be sourced from Meghna River for the project. The raw water would be treated to produce clarified
water for various uses. A raw water intake pump house would be constructed adjacent to the river. Layout of Raw
water pump house is presented in the Figure 3.10. Estimated total raw water requirement for the plant is 676.22
m3/hr for 600 MW, considering recirculation of cooling water system with cooling tower. The raw water after
treatment would be stored in the filtered water reservoir having storage capacity for 16 hours. Plant Water Balance
diagram is presented in Figure 3.11.
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Raw water for the plant would be drawn from Meghna Channel to Raw Water Pump House, located inside plant,
through an intake channel and fore bay. For each raw water pump sump, a set of trash rack and rake and travelling
screens would be provided in order to filter out debris etc. One set of stop log would be common for the two pump
sumps. Outlet of each raw water pump would be provided with one motor butterfly valve. Water hammer absorbing
devices would also be equipped on the raw water pump discharge piping. Raw Water pumps would supply raw
water to the Pre-Treatment Plant. Itis proposed that Raw water pumps of capacity 750-900 m3/hr would be installed
with 1 working, 1 standby arrangement. A pre-treatment plant will be installed to clarify the raw water. Chemicals
such as alum and soda ash will be dosed to the water in flash mixer. The clarified water from the overflow of
Clariflocculator will be stored in a twin compartment clarified water reservoir of 2 hours storage capacity and used
for Cooling Tower make-up, service water, potable water and input water to the DM Plant. The sludge from the
water pre-treatment plant will be treated and disposed of suitably.

During the construction phase, water requirement is mainly for construction purposes, sanitary uses and for
drinking. To meet the domestic & potable water requirement during construction phase, two (2) tube wells with
motor capacities 15 KW (300 m deep) and 5 KW (100 m deep) have been installed and the permission from Pirojpur
Union Parishad for installation of the same is provided in Appendix E. The requirement of groundwater water in the
construction site as well as laydown area is in the range of 9-12 cum/day for domestic & potable purposes. The
water requirement for construction activities is met from the Meghna River and is about 100 cum/day (peak
requirement) for construction site as well as laydown area. The permission for Water Withdrawal from River is
presented in Appendix F.

3.7.4RLNG

Requirement of natural gas would be about 96192 Mscf daily for the proposed project. Required gas would be
supplied by TITAS from nearest valve station located at the Meghnaghat. The Gas Supply Agreement (GSA) has
been already signed between TITAS Gas Transmission and Distribution Company Limited and Unique Meghnaghat
Power Limited.

It is proposed to lay a 20-inch (508 mm) diameter subsurface pipeline for gas supply across the river from nearby
valve station located on the other side of the Meghna branch channel. To cross Meghna branch channel pipeline
would be laid under the riverbed at a depth of 15.79 m by using Horizontal Directional Drilling. The pipeline
alignment route is shown in Figure 3.12

The pipeline would cross the river and enter the plant site as shown in the Figure 3.13. Necessary License/permit
has been obtained from BIWTA for the HDD gas pipeline vide Memo No. 18-11.6758.067.03.540.19 (Unique
Meghnaghat Power)/225 dated 04/01/2021 (Appendix F).
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Figure 3.12: General alignment of the Pipeline HDD

The pictorial representation of the underground pipeline is shown in Figure 3.13.
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Figure 3.13: Sectional drawing for Meghna river HDD Crossing

(Source: Drawing No. UNQ/00/K/UEP----ADP/SK/001-002 furnished by UMPL)
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Figure 3.14. Borehole layout for Meghna river HDD Crossing

(Source: Extracted from Drawing No. UNQ/00/K/UEP---ADP/SK/001-005 furnished by UMPL)

Prepared For: Unique Meghnaghat Power Limited AECOM
63



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

3.7.5 Materials Transportation Storage and Handling

All heavy equipment and machineries as well as construction materials will be transported by the river. The major
materials and equipment which will be conveyed through river is tabulated in Table 3.9:

Table 3.9. Materials to be conveyed through River

Material Received Quantity
HRSG Casing Assemblies 19348 (total pcs)
HRSG Inlet Duct Structural Steel 3450 (total pcs)
Lower Turbine Casing Warming Syst 298 (total pcs)
Hazardous gas detection system 119 (total pcs)
HRSG erection frames 1072 (total pcs)
Electrical control system 1pc
Exhaust Diverter Damper 420 (total pcs)
Gas Tubing Arrangement 1pc

Gas Turbine - Components 1pc

Gas Turbine 1pc
Generator Protection Panel 1pc
HRSG Anchor Bolt 128 (total pcs)
HRSG Casing Assemblies 3362 (total pcs)
HVB 6 (total pcs)
Stone chips 3000 ton
Sand 2000 ton
Concrete 35000 m®

Road traffic will be mainly restricted to transport of personnel from the laydown area to the Plant during the
Construction phase. During the operation phase, personnel will use the approach road to commute to and from
work. River transportation will also be availed as per requirement

The plant operation would require chemicals for water treatment and process requirements. Hazardous material
anticipated to be stored during construction and operation include petrol, diesel, welding gas, weld inspection
material, radiographic material, paints, cleaning chemicals, DM plant chemicals etc. These materials would be
stored in accordance with prescribed safety norms in ventilated enclosures. Safety instructions and signage would
be prominently displayed at appropriate points/locations.

3.7.6 River Jetty

UMPL is planning to construct two river jetties for ferrying construction material, equipment, machinery to the site
using Meghna Channel. The location of the temporary jetties as well as the coordinates of the nodal points is shown
in Figure 3.15
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Figure 3.15. Location of the temporary Jetties (marked by Cyan structures)

The Jetties are temporary in nature. The area of the Jetties are 810 sq. m and 735 sq. m. The 810 sq. m jetty,
referred as Jetty 1, would be used for conveying sand, stone chop, cement and other construction material. The
second Jetty of 735 sq. m, referred as Jetty 2, would be used to transfer heavy equipment & machinery to UMPL

site. The timelines of the two Jetties are presented below:

Phase Jetty 1 Jetty 2

Construction September 2020 October 2020

Commissioning November 2020 December 2020

Decommissioning Before COD June 2022(approx.) after STG arrives at site

The layout of the two jetties is presented below Figure 3.16:
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Figure 3.16. Layout showing the Jetties

Meghna River is connected to the main inland river network from Chattogram Port through the Bay-of-Bengal.
Imported plant equipment would be transported to the site by this river route. Most of the heavy equipment is
expected to be unloaded at Chittagong Port. The river network is the best way to carry construction material and
heavy equipment. UMPL has obtained permission from Bangladesh Inland Water Transport Authority vide Licence
no 18.11.6758.067.03.540.19 (Unique Meghnaghat Power)/1595 dated 28/08/2019 for use of foreshore waterfront
of Meghna River for construction of temporary Jetty (810 Sq. m), water pipeline & pump house and RCC guide
wall. Jetty would be operational during the Construction period and would be demolished when the Construction
period is over. Design of the temporary Jetty is presented in the Figure 3.17, Figure 3.17 and Figure 3.18.
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3.7.7 Transmission Line

A 400 KV line would evacuate the power generated from the plant through a Transmission Tower-A (refer Figure
3.20) proposed within the plant. This 400-kV transmission line from Tower A would cross Meghna Branch Channel
and evacuate electricity to PGCB’s 400 KV substation. The length of Right of Way (ROW) is 650m & the width is
13m. Vegetation clearing/tree cutting is not envisaged along the ROW. The alignment of proposed 400 kV
transmission line is also shown in the figure below. Necessary License/permit has been obtained from BIWTA for
the HDD gas pipeline vide Memo No. 18-11.6758.067.03.540.19 (Unique Meghnaghat Power)/225 dated
04/01/2021(Appendix F). The site also has two existing 400 kV transmission towers (Towers 7 & 8) transmitting
400kV Meghnaghat-Amina bazar Line to Transmission Tower (T-6) located on the other bank of Meghna Branch
Channel, which ultimately evacuates electricity to the same 400 kV substation of PGCB. As per the MOM between
PGCB and UMPL dated 21st November 2019, Towers 7 & 8 located within UMPL site would be undisturbed and
the existing 33m wide corridor would be maintained and no structures above ground within this line corridor would
be setup. Also, soil would be removed from the tower locations to original ground level to ensure safety of towers
inside the proposed plant.

3.7.8 Water Intake Channel

The intake channel connecting Meghna River to RW Pump House fore bay is a 123.8 m long converging channel.
The channel width gradually reduces from 11 m at the Meghna River side to 5 m at the fore bay side. The maximum
depth at the intake point is (-)5.80 m. The layout of the raw water intake system showing the Raw water pump
house, the intake channel is shown in Figure 3.19

3.7.9 Hydrogen Generator Station

In CCPP, air is compressed which then t enters the combustion chamber and mixes with the natural gas. The high

temperature flue gas produced from combustion of the mixture of gases drives the Gas Turbine. The flue gas from
the Gas Turbine goes to the HRSG for the heat exchange and then passes through the stack to atmosphere. The
Gas Turbine is coupled at the Compressor air inlet end via a Load coupling to the Generator Rotor. Mechanical
Energy is converted to electrical energy in the Hydrogen cooled generator. The Generator Step up transformer
raises the voltage from 15.75 KV to 400 KV. Steam turbine with its HP / IP and dual Flow LP stage converts the
Heat Energy to Mechanical Energy and the turbine shaft is coupled to the Hydrogen Cooled Generator rotor. The
Mechanical Energy is converted to electrical energy at the generator.

Prepared For: Unique Meghnaghat Power Limited AECOM
69



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

-
—~
/
3!

i
“‘ﬂ)i

TrTrTTT Y

O]
1]
£
L] L
HH
SLOPE 12
ig
lg
Ly
——
a9 ‘o
Qg
"Q{.‘
T,
-..}-3 ..:::-_‘F

! o
By—a an,
D
[ |
&
F=1
®
I - . <
® = &

- ' _ h\{\
@ ® © / S
_l i 'Ll.'l.'lll

FLAN DRAWRG
| 1150
W | |
L [ = L M M LEVEL M
- o 2 =
HH‘-t“m o
bl .~ ey
Li 1 [ :‘._-» q.,g‘,{il_“ -y gkt o —an WUER LB W
] g T TOPOSRAPHIC SLOPE LIE
T W
e E . g o
R BOTTCN PROTECTICH
- —— Flod L]
1 2l L
-] ] ]

Figure 3.19: Figure showing the raw water intake channel (Extracted from Plan and section drawing of Raw water pump house and intake channel furnished by UMPL)
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3.7.10 Construction Camp/Lay down Area

A total of 12 acres land in Dudhghata mouza has been taken on temporary lease for three years from Hamdard
Laboratories (WAQF), a Bangladeshi Company. Earlier this land was agricultural land, which was procured by
Hamdard laboratories for some other purpose from landowners long back. But due to some reasons they left it
vacant and based on the verbal agreement with original landowners, they cultivated this land till UMPL had taken
it on lease. As these landowners do not have any legal right on that land, they did not get any compensation from
UMPL or Hamdard for impact on their livelihood. However, landowners were informed by Hamdard before start of
sand filling by UMPL and they were given sufficient time to harvest their crops prior to the sand-filling activity.

The land was filled up by UMPL by using river sand up to the road level for constructing temporary construction
camp site. The figure showing the construction camp/lay down area is given below. The coordinates of lay down
area is provided in the Project location.
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Figure 3.21: Location of Construction Camp/laydown area

The construction camp/laydown area would comprise of the following:

1. Office area consisting of offices of UMPL, GE and NEPC, with sitting arrangements, meeting rooms, coffee
room with common facilities like one set of separate gents’ washroom (5 toilet-units and 6 wash basins) &
ladies’ washrooms (4 toilet units and 2 wash basin) and Assembly Point.

2. Living area for UMPL, NEPC and GE with different categories of accommodation, washroom and food
preparation area. There would be one basket court and strategically located emergency assembly points.

3. Provision of warehouses comprising of shed warehouse as well as Class A & Class B warehouses.
4.  Provision of material storage in open storage yards, with separate entry for the yards

The existing water well on site would be reserved. At present, the STP is under final stage of construction and
sewage is being treated through soak pit. Once the STP is commissioned, the sewage will be treated through the
modular STP. The STP would consist of Biological Oxidation tank, secondary sedimentation tank, sludge tank and
disinfection tank as shown in Figure 3.22. The treated effluent would be stored in a temporary reservoir and used
for dust suppression, landscaping, etc and the surplus water would be discharged to a public sewage channel
through a 105 m pipeline (NOC for the treated sewage water pipeline is presented in (Appendix G). The layout of
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the Construction camp/laydown ar’ea is presented in the Figure 3.23. The alignment of the Sewage pipeline,
which passes along the road connecting the Laydown area to nearby nala. Treated sewerage pipeline route is
presented in Figure 3.24.
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Figure 3.22. Schematic Flow diagram of STP at the construction Camp

(Source: UMPL)
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Figure 3.23. Layout of the Construction camp/lay down area

(Source: Extracted from layout shared by UMPL)
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Figure 3.24: Treated Sewage pipeline
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3.7.11 Manpower Requirement

During peak construction period approximately 1500 manpower would be required whereas average manpower
requirement is 900. Approximately 100 skilled and semi-skilled manpower would be involved during operation
phase of the proposed power plant. Manpower (unskilled and semi-skilled) would be hired from local area.
Organogram of UMPL is presented in Figure 3.25 below.
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Figure 3.25: UMPL Organogram
Source: UMPL

3.7.12 Cost Estimation

The total project cost estimated as 503 million USD. The breakdown of the project cost is presented in Table 3.10:

Table 3.10: Breakdown of Project Cost

Component Amount (Million USD)
EPC Cost (incl. taxes) 351
Land, Project Management, Development, Commissioning and Start-up Cost 44
Spare Parts 35
Interest During Construction & Financing Costs 57
Contingency 17
Total 503

3.8 Safety Provision
3.8.1Fire Fighting System

A comprehensive fire detection and protection system is envisaged for the complete power station. This system
would generally conform to the recommendations of NFPA — 850. For protection of the plant against fire, the whole
plant would be protected by any one or a combination of the following systems:

. Hydrant system (also includes the required number of hydrant pumps electrical motor driven and diesel engine
driven).
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. Automatic high velocity and medium velocity sprinkler system.
. Portable and mobile chemical extinguishers.

. Inert gas system

. Fire detection and alarm system

Filtered water as supplied to the plant would be used for fire-fighting purposes. Dedicated firewater storage of two
hours’ fire-fighting requirement would be maintained in the filtered Water Reservoir itself for fire-fighting purpose.
It is proposed that there would be fifty-four (54) fire extinguishers placed at designated location within the plant.

The system would be designed as per the applicable Codes and Standards of National Fire Prevention Association
(NFPA), USA. Regulations of local statutory authority as applicable would also be followed. The EHS plan
delineates provision for one (1) training a year on Fire safety for all personnel working within the premises, apart
from Induction training and regular mock drills.

3.8.2 Grounding

All 6.6 kV systems would be low resistance earthed to limit the earth fault current between 300 Amps to 400 Amps
for 10 seconds. For this purpose, Neutral Earthing Resistor (NGR) of adequate rating would be connected between
neutral point of secondary side winding of all unit transformers and earth. Each NGR unit would be air-cooled and
self-supporting type. The enclosure would have a degree of protection of minimum IP 33.

The resistor elements would be made of non-aging stainless steel or equivalent corrosion resistant material having
high electrical resistivity and low temperature co-efficient of resistant. All element connections would be bolted type
to ensure stable resistance value throughout the working life of the unit.

3.8.3 Lightning Protection

The lightning protection system would be installed for protecting the buildings / structures against lightning
discharge. This would be achieved by providing lightning masts on stacks, powerhouse building, towers in
switchyard, etc. and connecting them with the earth grid. Over and above, the shielding wires and / or lightning
masts would be used to safeguard the equipment of 400 kV switchyard and transformer yard.

3.8.4 Protection of Subsurface Gas Pipeline

UMPL would design, construct, install, commission and test the gas pipeline as per the specification as per Gas
Safety Rule 1991 and its amendment (2003) of Bangladesh. It would be gas supplier’s property as part of the gas
supply network during plant operation. Cathodic protection would be in place for the buried section of the pipeline
and the design would be based on soil resistivity.

3.8.5Health and safety

Construction Phase

The Plant would be in full compliance with relevant health and safety requirements, all related acts, regulations,
codes and statutory requirements of the Laws of Bangladesh. Besides the statutory requirements of GoB, the
requirements of the Asian Infrastructure Investment Bank (AlIB) ESS policy, DEG Sustainability Policy, IFC
Environmental and Social Performance Standards (PS1 to PS8), IFC General EHS guidelines, EHS guideline for
thermal power plant and Safeguard Policy Statement (SPS) of Asian Development Bank, World Bank (WB) OP/BP
would be applicable. Details regarding the requirements have been mentioned in Chapter 2.

The Construction Contractor would submit a Health and Safety Plan prior to commencing work at Site. The Health
and Safety Plan would have method statements, which would include, but not be limited to, working methods, plant
utilisation, construction sequence and safety arrangements. The Contractor’s key duties would be to:

) Develop and implement the Health and Safety Plan, including rules for management of the construction work.
. Ensure that Sub-Contractors and workers comply with the health and safety plan.
. Monitor the health and safety performance of Sub-Contractors and give directions as appropriate.

. Arrange for competent and adequately resourced Sub-Contractors to carry out the work safety where it is
subcontracted.
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. Ensure the co-ordination and co-operation of Sub-Contractors.

. Obtain from Sub-Contractors the main findings of their risk assessments, the steps to be taken to control and
manage the risks, including method statements for all aspects of the work.

° Ensure that Sub-Contractors and workers have information about risks on Site and that there are co-ordinated
arrangements for workers to discuss health and safety and offer advice to the Contractor.

. Ensure that all workers are properly informed, consulted and trained on health and safety issues.
. Ensure that only authorised people are allowed onto the Site; and
. pass information to the Employer for the health and safety file.

Operation Phase

The Company would implement an international standard environment, health and safety (EHS) program in the
Plant, which would be in full compliance with relevant health and safety requirements, all related acts, regulations,
codes and statutory requirements of the Laws of Bangladesh and multilateral funding agency.

In addition, the Plant aims to be certified to OHSAS and ISO 14001 within 2 years of operation. An offsite accident
and emergency response plan to control and mitigate the effects of any catastrophic incidents in above ground
installations (AGI) or underground installation (UGI) or road transportation would also be prepared by the project
in consultation with the district administration. The offsite emergencies would also be communicated to the local
people.

3.9 Analysis of Alternative

The Project has considered alternatives in terms of site location, design and technology options. An analysis of
these alternatives has been undertaken for the proposed Project including consideration of a no-Project scenario.

3.9.1 No Project Scenario

The “No Action” means that the Unique Meghnaghat Power Limited decides and agrees not to construct any power
plant at the Meghnaghat site or, to be more precise, suspends any ongoing construction activities. As the existing
power situation has already entered an alarmingly deficit state with adverse impact on undertaking industrial
entrepreneurship and other socio-economic sectors, the proposed power plant project is likely to play a key role in
achieving GoB’s Power Generation goals and target due to its proposed 588.31584 MW net output. Electricity
consumption per capita of Bangladesh was only about 433* KWH as of 2019. Sustainable development plan
formulated by the Government of Bangladesh has been blocked due to erratic supply of electricity. Bangladesh's
energy crisis is not a short-term crisis, and in order to resolve this crisis, the need for new power generation project
has become increasingly prominent.

Therefore, the idea of “No Action” or dropping of such a prospective project would not be beneficial for the current
power scenario in Bangladesh. The consequences of an undersupply would harm the sustainability of the already
existing industrial production in the country as well as impact upon the quality of life of those affected by the power
outages. Furthermore, under the zero option, the considerable advantages with the current site vis-a-vis
construction of the power plant and power generation and, through it, creation of employment facilities in the
proposed project area would be lost.

3.9.2 Site Location Alternative Site Location Alternative

Initially UMPL had selected one land parcel in Badiyer Bazar area of Pirojpur union. Out of total 16 acres, 12 acres
of land was already purchased from High Speed Group of Companies during 2015. Rest of the 4 acres of land was
to be purchased from the local community. Comparative analysis of the land is presented in Table 3.11 below.

Table 3.11: Site Alternative Analysis

Sr. No. Site Selection Criteria Site 1-Badiyer Bazar Area Site 2-Dudhghata Mouza
1. Available Land Area 16 acres 21 acres
2. Land Type Vacant land and residential land Agricultural land

4 https://en.wikipedia.org/wiki/List_of_countries_by_electricity_consumption
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Sr. No. Site Selection Criteria Site 1-Badiyer Bazar Area Site 2-Dudhghata Mouza
3. Physical Displacement of ~ Approximately 10 household have to be Majority of land is agricultural land which
Household resettled has been procured from landowners and 7
household land has been procured and they
have been resettled
4. Approach Road There is no direct approach road Land parcelis connected Dhaka Chittagong

present. UMPL has to construct more
than 2 km approach road.

Highways through village road

5. Gas Pipeline Aerially site is 4 km away from the Nearest gas valve station is 500 meters
nearest gas valve station. Length of gas away from the site
pipeline would be more

6. Transmission Line Aerially site is 4 km away in from the Aerially site is approximately 700 meters
nearest substation. away in from the nears substation.

7 Erosion Potential This site is more prone to river erosion as Erosion potential is comparatively less as it

this is located in meandering position of
main Meghna river.

is located in Meghna branch channel where
flow of water is less than main Meghna
River.

Based on the above assessment present site in Dudhghata Mouza has been selected as lesser number of physical
displacement of household is required and proximity of gas station & substation.

3.9.3RLNG route Alternative

It is proposed to lay 20-inch diameter sub-surface pipeline for gas supply across the river from nearby valve station
located on the other side of the Meghna branch channel. To cross Meghna branch channel pipeline would be laid
under the riverbed by using Horizontal Directional Drilling. However presently UMPL and its design consultant have
evaluated the following route options for the pipeline under the river and to the project site

Option 1

The HDD of option 1 is the shortest and exit point is within the plant premise and entry point of HDD is on the other
side of Meghna Channel in the metering station of TITAS Gas Transmission and Distribution Company Limited.
Alignment of the gas pipeline on google earth is presented in Figure 3.26.
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Figure 3.26: Option 1-General alignment of the Pipeline HDD
Note: (The circles indicate terminal points)

Option 2

The HDD route of option 2 is a shorter route and the exit point is in immediate vicinity of the plant, though not within
the plant site. This was an initial option and the alignment on google earth is presented in Figure 3.27.
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Figure 3.27: Option 2-General alignment of the Pipeline HDD

Note: The circles indicate terminal points

Option 3

The HDD of option 3 have the longest HDD curve and the exit point of the Fuel Gas Pipeline is quite far from the
Unique Meghnaghat Power Plant site. This was also an initial option and it requires a longer pipeline to connect to
the factory and also requires more land acquisition outside the Plant boundary by UMPL. General alignment on
google earth is presented in Figure 3.28.
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Figure 3.28: Option 3-General Layout of the Pipeline HDD

(The circles indicate terminal points)
Option 4
The length of HDD curve of option 4 is shorter than option 3 but longer than other options. It also has sufficient

pipeline prefabrication space and it also needs to consider tie-in section to connect the pipeline to the Unique
Meghnaghat Power Plant. General alignment on google earth is presented in Figure 3.29.
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Figure 3.29: Option 4-General Layout of the Pipeline HDD
(The circles indicate terminal points)

All the options are presented in the Figure 3.30 for understanding of the different alignments and its associated
requirements.

Prepared For: Unique Meghnaghat Power Limited AECOM
83



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

2°37'30°N

90°380°E

2°3730°N

Bangladesh

A Pawer Grid Company

A
Orian Power X of Banglad

Meghaaghat Lid.

%
o ASumimit Meghpaghat
_giPowes Cotpany Lid.

750 MW
Neghnaghat CCPP

90°360°E

iesh’

FIGURE NO.

Project name:

ESIA STUDY FOR 600 MW GAS FIRED
THERMAL POWER PLANT IN MEGHNAGHAT,
SONARGAON, NARAYANGANJ, BANGLADESH.

Title:
Pipeline Map

Date:
01/07/2021

Drawn By:

Moumita Dey| Souvik Basu

Checked By:| Approved By:
Avijt Sarkar

Client Name:
Unigue Kaghraghat
Pomer Limted

Source:

Google Eanh, EsriDigts), Giobe. GecEys,
Esrtraar Geograph c2, CNESiAWbvaDS,
USDA_USGS AereCRID ICN,2n8

17CIS User Communty

A=COM

Narayanganj

Legend
Project Boundary

[ Meter Station

------- Fabrication Area of Option 1

= Pipe Line of Option 1
Fabrication Area of Option 2
Pipe Line of Option 2

------- Fabrication Area of Option 3

e Pipe Line of Option 3

-+ Fabrication Area of Option 4
- Pipe Line of Option 4
A Industries

Narayanganj|
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3.9.3.1 Comparison of the Options

Advantages and challenges have been analysed in below Table 3.12.

Table 3.12: Comparison of Options

Aspect Option 1 Option 2 Option 3 Option 4
Advantages ¢ The exitpointis e The pipeline tie-in e HDD length is long e HDD length is long
within the plant section for is shortest enough to ensure deep enough to ensure deep
site o Additional permanent depth of HDD curve. depth of HDD curve,
o Additional land land acquisition is very e  Pipeline prefabrication which ensure the proper
procurement is minimum. UMPL only area is long enough to HDD procedure
not required. No needs to get a smaller make whole section implementation
need for land quantity of land to welding, which would e  Pipeline prefabrication
acquisition ensure the pipe can be be advantage to the area is long enough to
connected from exit HDD procedure. make whole section
point to factory. welding which would
reduce the risk during
pipeline pulling back.
Challenges - e Located amid habitation e The pipeline tie-in e Tiein point is outside the

and sensitive receptors
(Mosques)

section is longest;
hence the work would
take longer time to
finish.

More land is to be
acquired by UMPL
outside the Power
Plant boundary

Fuel gas pipeline would *
be crossing two (2)
existing HV Overhead
headline and would

need necessary
clearances from the
PGCB & TITAS.

plant boundary; within
the village. The pipeline
tie-in section is long,
which means that after
completing the HDD
requires longer pipe
length from exit point to
the power plant.

Additional permanent
land acquisition, which
includes a few houses
within the village, is
required to connect entry
point or exit point to
power plant.

The HDD exit curve
would cross village.
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Aspect Option 1 Option 2 Option 3 Option 4

e During prefabrication & During construction, the
pulling phase, drilling mud oozing from
temporary traffic underground, may
disruption on Plant damage the nearby
approach road (Battala houses. Moreover, the
— Mangna Road) may underground fuel gas
create local issues, pipeline going below the
which would require village houses may
intervention from the create a safety hazard.
UMPL. e During prefabrication

and pipe pulling there
may be temporary traffic
disruption and may
require Owner’s
intervention.

Source: Proposal of Fuel Gas Pipeline Routing with Horizontal Directional Drilling (HDD),

Based on the advantages and challenges mentioned above, Options 3 & 4 are not feasible both from social and
community health & safety point of view as physical displacement of household and health & safety risk to the
community is envisaged. Both these options are also difficult from the point of view of requirement of additional
land, pre-fabrication, operation and maintenance.

From social impact point of view, the most feasible alignment is option 1 as it would require less land to be acquired.
However, Option 2 is located beside a sensitive receptor (Mosque) and may be potentially dangerous to the
sensitive receptor & community in case of hazardous events like gas leakages. From the above comparative
analysis, Option 1 is the most convenient option from the point of view of its location within the plant boundary,
operation & maintenance and impact on health & safety of the community. Hence, Option 1 alignment has been
finalised for gas pipeline. UMPL would implement the management measures for prevention of leakages that has
the potential to impact on the Plant assets, environment & resources within the plant and community residing in
the immediate vicinity of the plant. Offsite emergency preparedness plan would be in place with immediate
deployment facilitation, in case of any untoward incident.

3.9.4 Technological Alternative

Current technology options for large scale generation of base load electricity in Bangladesh are limited to thermal
plants utilizing fossil fuels and a large-scale hydro-electrical power generation scheme. The potential for large scale
hydro-electrical generation has already been exhausted. Although nuclear and solar energy options as source of
electricity are being explored, the country does not have the expertise and infrastructure for large scale generation.

Renewable energy currently attracts significant political and media attention. However, outside of large-scale hydro,
the power generation of which has already reached its limiting value in respect of meeting the ever-expanding
power deficit in the country, it remains a niche area that does not have the capacity to provide the power delivery
at the scale and reliability in view of the existing power deficit scenario. Other renewable energy sources, e.g.,
biomass production and wind output would still be unable to produce and supply sufficient quantity of power towards
meeting the existing demand. Even in countries with a high wind output, the power delivery of a wind turbine over
a year rarely exceeds 30%.

Within the scope of fossil fuelled thermal power plant technologies, the considered options have been:

. Coal fired thermal plant.

. Oil or gas fired steam turbine.

. Oil or gas fired open cycle gas turbine.
. Combined Cycle Gas Turbine (CCGT)

Coal fired technology was ruled out for the proposed project due to its high pollution potential including poor
emission qualities and flue gas cleaning as well as ash disposal aspects in comparison with the power generation
process involving other aforesaid technologies. Oil fired technology was also ruled out when compared with gas-
fired technology due to higher emissions of particulates, nitrogen oxides, sulphur dioxide and carbon dioxide from
oil-fired technology. In fact, during the project conceptualization, use of oil only as a back-up fuel was also
superseded using R-LNG due to low pollution potential of natural gas.
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Steam turbine plants, such as the existing thermal blocks built in the 1960s, are only competitive economically
when there is a user for the waste heat, such as a very large district heating system.

On the other hand, combined cycle gas turbine using natural gas generate equivalent energy, at the same time
emitting much lower concentration of air pollutants and are eco-friendly. Also, the Heat Recovery Steam Generator
utilizes the exhaust gas from gas turbine to generate steam for the steam turbine; hence, the technology is more
advanced and commercially viable.

From OPEX point of view, it has been found that the operating cost of open cycle gas turbine is $0.062 per kWh,
and operating cost of coal, pulverized fuel is $0.05 per kWh, while the OPEX of CCGT is $0.044 per kWh. Thus,
the option of CCGT technology is clearly ahead of the other three options considered above as it consumes
significantly lesser quantum of natural gas in power generation process.

This is the cleanest conventional energy option based on fossil fuel. A comparative study on emissions of
greenhouse gases (GHGs) from various fuel sources reveal that GHG emission from a power plant with combined
cycle gas turbine (CCGT) system is significantly lower than that from coal-fired, oil and gas fired steam turbine
steam turbine, and oil and gas fired open cycle gas turbine systems which would enable the project to be included
in the CDM mechanism of the United Nations Framework Convention on Climate Change (UNFCCC).

Based on the above points, the selection of CCGT technology for the UMPL'’s proposed 600MW Combined Cycle
Power Plant Project appears justified.

GHG Emssions (g O02 per KWh)
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Figure 3.31: Comparison of Green House Gas (GHG) emissions from various power generation options

3.9.5 Fuel Alternative

In this section, an alternative fuel analysis has been done, for the project based on natural gas as the fuel. The
main objective of this analysis is to carry out a comparative assessment of the GHG Emissions Potentials of similar
600 MW CCPPs using alternative fuel technologies. The assessment is carried out considering Coal mix, Naphtha
and Oil as alternative fuel to LNG or natural gas.

From the project feasibility report, it is understood that LNG requirement for the proposed 600 MW CCPP is 96192
Mscf per day. Based on review of veritable secondary sources of information through desktop research, it is
understood that similar capacity Coal-fired Thermal Power Plant would require 7144 tonne of coal mix/day; while
Naphtha-based Power Plant of similar capacity would require 812,500 tonne/day. Oil-fired 600 MW Power Plant
would require 1247562 gallons oil to generate equivalent power output.

On basis of fuel requirements per day, an estimation of green-house gases emissions, in terms of carbon di-oxide
equivalent from each of the power plant (of equivalent capacity) has been carried out, for a whole year, and the
result is tabulated below in Table 3.13 and Figure 3.32 below:
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Table 3.13: Estimation of Annual GHG Emission in terms of CO

*CH4(kg/day) **N20 (kg/day) Total emissions

Fuel quantity/day C?&%;ty CO; (kg/day) represemed as represen_ted as in tonnes of CO,
CO; equivalent CO; equivalent equivalent/year
RLNG (96192 Mscf) 600 5236650.16 2072.55 3059.48 1907153
Coal mix (7144 tonne) 600 13464465.50 32561.68 69915.98 4936153.52
Naphtha (812,500 tonne) 600 229521256.25 199887.19 590143.13 83795727
Oil (1247562 gallon) 600 13824185.66 11624.72 34320.59 5046464.41

Note: *- CH, emission is converted to CO, equivalent emission using conversion factor (Global warming potential) as 21
** _N,O emission is converted to CO, equivalent emission using conversion factor (Global warming potential) as 310

Total Carbon Emissions in terms of CO, from Different Powerplant of Same Capacity
Using Different Types of Fuel
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Figure 3.32: Estimation of Annual GHG Emission in terms of CO,

Figure 3.32 shows total carbon emissions in terms of CO2 from different power plant of same capacity using
different types of Fuel®

From the above calculation, it can be concluded that the least GHGs emitting fuel is liquified natural gas (LNG) for
the proposed 600 MW power plant with combined cycle technology; to make the process more efficient by using
both gas turbine and a steam turbine together to produce up to 50 percent more electricity from the same fuel than
a traditional simple-cycle plant. This assessment, therefore, completely justifies selection of LNG as fuel,
particularly from GHGs emissions and climate change perspectives.

3.9.6 Cooling Alternative

Two options available for cooling are once through cooling system and induced draft cooling tower. Construction
of a cooling tower would have cost implications, but it would reduce the make-up water requirement for the Project
as well as limit the quantity of warm water discharge from the project. Once through cooling system would require
about 36,000 m3/hr of cooling water, whereas induced draft cooling system would require only 580 m®/hr for cooling
tower make-up, which is only 1.6% of the once through cooling water demand.

Adverse environmental and social impacts of cooling tower are limited as compared to once through cooling system
and therefore, induced draft cooling tower has been considered in the Project design. This would also help in
reducing the net make-up water requirement of the plant significantly.

5 The amount of CO,in this graph along with y axis, shown in logarithmic scale
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3.9.7 Conclusion

The ‘No Project Scenario’ is likely to have a negative effect on opportunities for employment, both directly from the
proposed power project and its dependant sectors such as agriculture, industries and manufacturing that require
stable power supply in order to operate effectively and be competitive.

The site location is well suited for setting up of power plant with availability of adequate land, water, approach to
road, and waterways, fuel source/supply arrangement. Construction laydown and camp areas have also been
selected based on the basis of alternative analysis and selection of best suited option.

The project design has considered embedded pollution control systems, which include NOx control, adequate stack
height for dispersion of pollutants, use of cleaner primary fuel (natural gas), use of Meghna river water for the
Project operations as opposed to ground water, induced draft cooling tower for reducing water requirement and no
direct discharge of cooling water into Meghna River.

To conclude, within the available alternatives as site location, technological alternative, fuel options, UMPL has
opted for best suited technological option for power generation.
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4 Baseline Environmental and Social
Condition

4.1 Introduction

The Chapter on Baseline Environmental presents the physico-chemical, biological and socio-economic conditions
of the project area and its surroundings. The physico-chemical environment comprises air, water and soil
components, the biological environment comprising terrestrial and aquatic ecological status, and socio-economic
environment includes demographic features and livelihood status. Attributes of the physical environment like air,
water, soil quality and noise level in the surrounding area have been assessed primarily through monitoring and
analysis of samples collected from field. Primary surveys were also carried out to record the status of biological
environment such as terrestrial ecology (e.g., flora, fauna) and aquatic ecology (e.g. plankton, benthos, fish), in the
project area and the same was verified with published information and literatures. The socio-economic environment
has been studied through consultations with various stakeholders in the villages within the study area. Additionally,
socio-economic data have been obtained from available secondary sources. Information about topography,
geology, hydrology, prevailing natural hazards risks like floods, earthquakes etc. have been collected from different
available literatures and information from various government departments. The 15t season baseline monitoring
studies were carried out from October to November 2019 and the 2™ season baseline monitoring studies were
carried in March (part) and June 20206,

4.2 Area of Influence (AOI)

Project Site and its surrounding area which would be influenced by the Project activities termed as Area of Influence
(AQI). The AOI may include:

. The power plant, gas pipeline, water pipelines and transmission line, which are the main project component
and directly managed by the project proponent.

. Surrounding area which may be influenced due to the project developments such as increase of pollution
load, if any, increase in traffic on the approach road etc;

. Impacts of the project on the areas immediately adjacent to the project footprint and disturbance on ecological
environment would be triggered due to increase of dust, human presence and project related activities. Also,
impacts of the project would cover the ecosystem services on which the affected communities depend for
their livelihoods.

. Allied facilities on which project depends but that are not funded/managed by the project component or as
part of the project.

. Cumulative impacts and risk on surrounding industrial areas or resources used due to the incremental impact
by the project and other existing facilities

Considering that the proposed project would be a gas based CCPP and this would be based on closed loop
recirculation cooling system, the impacts of the project would be largely contained within the close vicinity of the
project site, The area of influence for the present environmental and social impact assessment (ESIA) study is
envisaged to be limited to 5 km buffer from the Project site boundary. It has been selected based on the
understanding and professional judgement of team of experts that the magnitude of impact is likely to be contained
within this influence area. Figure 4.1 shows the study area for the proposed project within 5 km of the site.

5 The second season monitoring commenced from March, 2020, but had to be suspended due to restrictions imposed on
account of COVID-19. The monitoring could be resumed in June, 2020 and conducted for 1 month before onset of monsoon in
Bangladesh.
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Figure 4.1: Proposed Project Site with Buffer Area within 5km of the Airshed.

4.3 Present Scenario of the AOI

The Project Site and its surrounding area are in Meghnaghat industrial cluster which was mainly developed on a
riverine island and along the river side. Meghnaghat Industrial area is divided in two part e.g. Meghnaghat North
Industrial Cluster and Meghnaghat South Industrial Cluster. It is evident from the decadal land use change study
that agricultural land and wetland has been converted for industrial and urban built-up area. Also, it is noted that
the Meghnaghat industrial area is not falling under the Dhaka Metropolitan Development Plan area which would
provide a policy framework for the next 20 years to promote sustainable development for the Dhaka Metropolitan
Region. The present industrial activities may have cumulative effects on the environmental setting of the area due
to their footprints on various environmental attributes. Thus, a glimpse of present industrial area is given below:

Power Plant: Paper Mill:
e 100 MW HFO based Power Plant of Orion Group, e Basundhara Paper Mill Unit-1 and Unit-2,
e 337 MW Duel Fuel CCPP of Summit Group, e Magura Paper Mill,
e 450 MW Meghna CCPP of Pendakar Energy; e Multi Paper Mill,
e Tanveer Paper Mill;
Shipyard: Cement Plant:
e Ananda Shipyard, e Tiger Cement Plant Unit 1 and Unit 2,
e |slampur Shipyard, e Holcim Cement Plant Unit 1 and Unit 2,
e Meghna Shipbuilding & Dockyard, e Fresh Cement Plant, Anwar Cement Plant;

e T K Shipyard,
e Khan Brother Shipbuilding;

Steel Mill: Food Processing Unit:
e Tanveer Steel Mill e Meghna Group of Industry,
e Abdul Monem Sugar Refinery;

Chemical Industry: Textile / RMG Unit:
e Meghna Chemicals, e Esquire Colour Coating Mill,
e Meghna Group of Industry, e Esquire Approachories

e Samuda Chemicals;
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Map of Meghnaghat industrial area is presented in Figure 4.2 below.

Meghnaghat Industrial Cluster \ Legend
© Meghna Ferry Ghat

~amald

Google Farth

Figure 4.2: Meghnaghat Industrial Area

Project Site condition during survey

Project Site surroundings

Figure 4.3: Project site condition during survey

4.4 Objective

The primary objective of baseline environmental and social survey is to assess the Impacts of the project during
construction, operation and decommissioning phases. The methodology accepted for accumulating the baseline
data are as follows:

. The detailed monitoring for environmental and ecological survey was completed during October-November
2019.
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. Depending upon the location of project components, associated components and nature of project activities,
a 5 km radial zone from the proposed Project location was selected for the baseline studies.

. For baseline environmental data collection survey and sampling was executed for air, water, soil, sediment,
noise, traffic and ecology (Terrestrial and Aquatic).

. Reports was collected from different government departments and academic institutes related to
environmental survey in the project area. Also, secondary data was collected from different websites,
published article, stakeholders and local people.

. Second season monitoring was scheduled to be conducted from March 2020. However, briefly after
commencement of monitoring in March 2020, it had to be suspended due to restrictions imposed on account
of COVID-19 pandemic. Monitoring was finally restarted in June 2020, when the restrictions were lifted and
physio-chemical environmental parameters, i.e., Soil Quality, sediment quality, Ambient air quality, noise
quality and Surface & Ground water quality were monitored for the month of June.

4.5 Physical Environment

45.1 Land Use/Cover

Land use/cover studies are an essential component in land resource evaluation and environmental studies. The
land use study of the proposed project site and study area has been conducted through ground truthing, analysis
of satellite imagery and secondary data. At the time of survey, the total project area was already dumped with sand
and it was difficult to identify the actual land use. Thus, from the old Google Earth picture the land use of the project
area was determined. Before sand filling, the project site was an agricultural land. The previous imagery from
Google Earth of project area is depicted in Figure 4.4 and the land use map prepared as per the imagery is
presented in Figure 4.5.
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Figure 4.4: Land Use pattern of project area (Satellite Image)

Prepared For: Unique Meghnaghat Power Limited AECOM
92



ESIA Report for Proposed 600MW Combined Cycle
Power Plant at Sonargaon, Narayanganj, Bangladesh

90°3530°E

Bangladesh

237370°N

084 002 0 004

012

237370
i

Narayanganj

608 MW CCPP PROJECT B@UNDARY

Legend

[ Project Boundary
- River

Homestead

\:l Agricultural Land

Roads

- Waterbodies

90°3520°F

90°3530°E

Project name:

ESIASTUDY F

OR 600 MW GAS FIRED

THERMAL POWER PLANT IN MEGHNAGHAT,
SONARGAON, NARAYANGANJ, BANGLADESH.

Title:

LANDUSE AND LANDCOVER MAP
OF THE STUDY AREA

FIGURE NO.
Date:

11/08/2021

Drawn By:
Moumita Dey|

Checked By

Souvik Basu

Approved By:| Client Name:

Unigue Meghnaghat

Avijit Sarkar Power Limited

-_—

-
A=COM
Google Earth, Esri Digital, Globe, GeoEye,
Earthstar Geographics, CNES/AirbusDS.
USDA, USGS AeroGRID,IGN.and
theGIS User Community.

Figure 4.5. Land Use Map of the project area

Land use data of 5km radius of project site is given in Figure 4.6 and Figure 4.7. The major land use in the study
area is agricultural land (39.79%), followed by river (26.59%) and settlements (19.82%) etc.

Proportion of built up land is high near the plant site (within 2 km radius of the site) as the area is mainly industrial.
Though there are no declared forest area within 5 km zone however, significant area is covered by trees, mostly
rural orchards and other plantations (covered under homestead in the Land use Map). At present the land use of
the project site is open land. The entire land has been elevated and developed by sandy material. Earlier, the land
was single cropped agricultural land.

Table 4.1: Land Use Details in Study Area

Category

Area wi

thin Project Site,

Area within 5 km from

% Land Use in Study Area

Acres Project Boundary, Acres
Agricultural Land 19.02 7921.29 37.79
River 0 5572.32 26.59
Homestead 2.05 4154.54 19.82
Waterbodies 0 560.69 2.68
Horticulture 0 79.04 0.38
Industries 0 1803.1 8.60
Barren Land 0 96.33 0.46
Built Up Area 0 699.01 3.39
Major Roads 0 61.75 0.29
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Figure 4.6: Land Use and Land Cover map of the Study Area (5 Km)
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Figure 4.7: Land Use Breakup of the Proposed Study Area (5 km radius)

4.5.2 Topography

The overall landscape of Bangladesh can be divided into three broad categories based on topography, physical
features and geological history (Brammer 1996).

. Hills: Primarily found along the eastern border of Bangladesh, these areas occupy approximately 18,171 km?
or 13% of the land surface. They are generally underlain by sandstones, siltstones and shales of Tertiary and
Quaternary age;

. Terraces: These are isolated tracts of land, primarily found within central northern and north-western
Bangladesh which occupy, in total, about 12,085 km? or 8% of the total land surface. They are generally
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underlain by unconsolidated clays of Tertiary age, which have been uplifted by seismic activity so that their
surfaces are several meters higher than the adjoining floodplain; and

. Floodplain: Most of the land surface of Bangladesh is floodplain, which is 114, 580 km? or 79% approximately
of the total land surface. These areas generally comprise of Quaternary sediments which have been deposited
over subsurface geological formations by the Ganges, Meghna and Brahmaputra rivers.

The topography of the entire Study Area is generally undulating due to deposition of soil in the delta region. At the
site topography is generally undulating and varies between 5-8 m AMSL all over the site.
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Figure 4.8: Elevation Map of the Proposed Project Site

4.5.3 Geology

The Geology of Bangladesh is affected by its location and Bangladesh is mainly a riverine country. It is the eastern
two-thirds of the Ganges and Brahmaputra River delta plain stretching to the north from the Bay of Bengal.
According to the Geological Survey of Bangladesh (GSB) map, the study area falls under Alluvial sand, Alluvial silt
and Chandina Alluvial geological zones’. The geological site setting for the proposed project is as shown in the
Figure 4.9.

Alluvial Sand is light to brownish-grey, coarse sand to fine silty sand. Sand is generally surrounded; constitutes
channel, bar and levee deposit along rivers and larger tributaries; small and medium-scale cross beds and
laminations are common. Brahmaputra River sand ranges in size from coarse to fine; Padma and Meghna River
sand is medium to fine. Grain size decreases generally from north to south and away from channels. Brahmaputra
sand contains mostly quartz, feldspar, mica, and significant amounts of heavy minerals, indicating that the sands
are first-cycle sediments from the Himalaya Mountains and the Shillong Plateau. Ganges sand contains fewer
heavy minerals; its composition reflects source areas in the Himalaya Mountains and the Indian Shield. Meghna

7 Geological Survey of Bangladesh (GSB), 1990, Geological map of Bangladesh. Ministry of Energy and Mineral Resources,
Government of the Peoples Republic of Bangladesh.
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sand contains quartz rich, reworked sediments from sandy. Tertiary rocks in the fold belt admixed with sediments
derived from igneous rocks of the Shillong Plateau. Some coarse sand is found along streams in the Sylhet area.
Historic pottery, artefacts, and charcoal found in upper 4-6 m.
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Figure 4.9: Surface Geology Map of the Study Area

4.5.4 Soil Quality of the study area

The Soil Resource Development Institute (SRDI) has identified about 500 soil series in Bangladesh, which is further
classified into 23 broad types®. The study area falls under the Deep red-brown terrace soils, Non calcareous
Alluvium, Non-calcareous dark grey floodplain soils and Non-calcareous grey floodplain (non-saline) soil type.

The maijor soil families of Sonargaon Upazila are Belabo, Sayek, Kalma, Payati, Khilgaon, Korail, Rajason Savar
Bazar Ramapal, Sonatola, Silmond, Tarakanda etc. Dominant land type of Sonargaon upazila is Medium low land
(29.2%) followed by low land (17.6), medium high land (12.4%) and high land (5.9%). Rest 34% occupied by
settlement, industrial, river and pond. The moisture condition is medium to low. Percentage of upper soil texture of
Sonargaon upazila are sandy (1.2%), sandy loam (1.6%), Loamy (28.4%), clayey loam (16%), and clay (17.9%).
Soil and land types of Sonargaon Upazila. The project site soil is non-calcareous dark grey floodplain soils as
shown in the Figure 4.10.

Non-calcareous dark grey floodplain soils have a cambic B-horizon, non-calcareous dark grey topsoil and subsoil.
They occur extensively on the Old Brahmaputra and old Meghna estuarine floodplain. Silt loam and silty clay loam
are predominant on the Meghna estuarine floodplain and in the Teesta meander floodplain, whereas silty clays and
heavy clays are extensive on the Old Brahmaputra floodplain.

8 FAO, Land resources appraisal of Bangladesh for agricultural development, Vol 2, Rome, 1988; FAO/ UNDP, Classification of
the soils of Bangladesh, 1986; H Brammer, The Geography of the Soils of Bangladesh, UPL, Dhaka, 1996.
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General Soil Types Map

Figure 4.10: General Soil Type Map for the Study Area

Acid Sulphate soils contain sulphide material, which turns extremely acid if exposed to air and occur predominantly
on the Chittagong coastal plain and in minor areas of the Ganges tidal floodplain. As it may be seen from Figure
4.11 showing geographical location of various problem soil types including acid sulphate soil in Bangladesh, the
project area is free from acid sulphate soil. Hence, the risk of encountering potential acid sulphate soils during
construction is improbable.
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Figure 4.11: Map Showing Different area with various problem soil in Bangladesh

4.5.4.1 Soil quality monitoring

Soil monitoring involves the collection and/or analysis of soil and its associated quality, constituents, and physical
status to understand its present characteristics. The soil quality of the study area has been analyzed by collecting
and analyzing soil samples from five locations S1 to S5 during October 2019 (Season 1) and June 2020 (Season
2). These sampling locations have been shown below and the details of the sampling locations in and around the
study area as depicted in Table 4.2. Soil sampling locations have been selected based on the contour of the Study
area, present land use and is distributed evenly within the study area. The surface soil samples were collected
from a depth of 45 cm from the topsoil. Soil samples were collected from three spots at each location and were
homogenized. After homogenization the samples were packed in polythene plastic jars. All the samples were sent
to the laboratory for analysis.
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Figure 4.12: Soil Sampling Location Map in the Study Area

Table 4.2: Soil Sampling Locations

Location Co-ordinates Sampling Location Distance from Project Basis of selection
Code Boundary
S1 23°37'5.39"N, Dudhghata, Pirojpur, 62.79 metre, N Sampling location immediately outside
90°35'25.71"E Sonargaon of Project Boundary having present land
use as vacant land and is Grass Land
S2 23°36'40.59"N, Tatuakandi, Pirojpur, 1.50 km, SW Sampling location South-West from
90°34'31.85"E Sonargaon Project Site, which is presently
homestead Plantation
S3 23°37'39.94"N,  Asharia Char, Pirojpur, 2.16 km, NE Sampling location North-East of the
90°36'40.70"E Sonargaon project, which is presently an
Agricultural Land
S4 23°38'0.64"N, Kusiara, Bandar 4.69 km, NW Sampling location located west of the
90°32'48.48"E project site at the periphery of the study
area and is presently an Agricultural
Land
S5 23°38'21.42"N, Bara Nagar, Mugrapara, 2.36 km, N Sampling location in the north of the
90°35'27.16"E Sonargaon project side in a barren land

There is no national standard in Bangladesh relevant to soil and sediment quality. The classification of pH of soil is
presented below Table 4.3. The photographs of soil sampling are presented below.

Table 4.3: Standard Soil Classification

pH Classification

<4.5 Extremely acidic

4.51-5 Very strong acidic

5.01-5.5 Strongly acidic
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pH Classification
5.51-6 Moderately acidic
6.1-6.5 Slightly acidic
6.51-7.3 Neutral

7.31-7.8 Slightly alkaline
7.81-8.5 Moderately alkaline
8.51-9.00 Strongly alkaline

>9 Very strongly alkaline

Source: http://www.esf.edu/pubprog/brochure/soilph/soilph.htm

S5: Bara Nagar, Mugrapara, Sonargaon

Figure 4.13: Soil sampling pictures
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4.5.4.2 Soil monitoring result

The results of analysis of sampled soil in the two seasons is presented below in Table 4.4.

Table 4.4: Soil Quality Monitoring Results in the Study Area

Factors Unit S1 S2 S3 S4 S5
Class Loam & Silt Silt Loam & clay  SiltLoam & Clay Silt Loam& clay Loam & clay
Loam Loam Loam loam loam
pH 5.8-5.92 5.7-8.21 6.5-7.41 6.3-8.14 6.1-6.66
Electrical Conductivity uS/cm 85- 300 153 -300 90-700 254-700 174-700
g:ggr;itlixchange meglo 1009 3868 13 7.737-18 7.736-14 11.605-19 9.671-16
Alkalinity ppm 11.71-100 Nil -240(pH<4.3) 47.25-130 165.73-300 39.7-200
Copper ppm 1.92-2.2 3.74-4.2 3.88-4.1 3.66-3.99 4.04-4.88
Iron ppm 70-150.12 70-133.68 40-99.17 105.35-120 50-114.26
Manganese ppm 13.17-14.5 9.87-11.6 11.33-13.6 10.85-12.5 12.16-12.9
Zinc ppm 1.14-5.3 2.22-6.7 0.58-5.8 1.43-6.1 1.29-6.3
Lead ppm BDL-5 BDL-4.5 BDL-5 BDL-6 BDL-5
Cadmium ppm BDL BDL BDL BDL BDL
Nickel ppm 26.0-26.38 27.25-30.0 28-34.74 30- 31.38 25.0-25.90
Chromium ppm 27.0-27.84 27.22-30.0 30-33.66 32.85-34 25.44 -27
Sodium ppm 48-138 88.0-103.5 71-138 264.5-267 103.5-209
Chloride ppm 70.0 70.15 70.0-105.22 35.07-40 70.15-120 50-105.22
Nitrogen mg/kg 650-739 414-550 500-633 594-800 600-806
Phosphorous ppm 2.58-6.9 3.81-16.0 1.64-3.2 3.1-21.27 3.86-8.6
Potassium ppm 72-74.1 54.6-92.4 74.1-76.9 132.6-140.9 50.7-55.8
Calcium ppm 1250-2056 1650-1700 1500-2764 2050 - 4046 1750-3652
Magnesium ppm 240-840 432-630 270-542.4 420-1022.4 210-555.6
Boron ppm 0.17-15 0.21-1.4 0.35-1.2 0.38-1.6 0.17-1.2

pH of the soil varied between 5.7 to 8.21 which indicates the moderately acidic to moderately alkaline characteristic
of soil at five (5) sampling locations. Pre-monsoon and Post-monsoon agriculture system and types of crops also
play a crucial role in creating & maintaining the pH range at the study area. This possibly have contributed to
variation in the pH of the soil during two different seasons of soil quality analysis.

The electrical conductivity varied from 85 uS/cm to 700 puS/cm in all the soil sampling locations whereas cation
exchange capacity of the sampled soil ranged from 3.8 — 18 meq/100g.

The macro soil nutrients found in the study area were Nitrogen, Phosphorus, Potassium, Calcium and Magnesium.
Nitrogen content of the soil was estimated between 414 kg/mg to 800 kg/mg in the monitoring locations. Level of
Phosphorus was found to vary between 1.64 ppm to 21.27 ppm at all locations.

Minor soil nutrients increase fertility, help in reducing the various kinds of diseases of plants, helps in growing
nutrient foods for human being etc. In Study area various types of minor soil nutrients have been found at optimum
levels which indicate a good quality productive soil. Various sources of minor soil nutrients are presented in Table
4.5.

Table 4.5. : Probable sources of Minor soil Nutrients in the study area

Minor Elements of Soil Source at the Study Area Minor Elements of Soil Source at the Study Area
Iron Parent Rock and Organic Matter Nickel Sewage, Domestic Wastages and
(Humus) Fertilisers
Sodium Pesticides and Humus Chromium Erosional work of wind from mining
sector
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Minor Elements of Soil Source at the Study Area Minor Elements of Soil Source at the Study Area

Chloride weathering of rocks, atmospheric  Manganese From Acid-forming fertilizers.
deposition and Rainfall

Copper Sewage, Domestic Wastages, Cadmium Parent Rock, Sewage, Sludges
Fertilisers, and Pesticides and Fertilisers

Zinc Parent Rocks Boron organic matter decomposing in

the soil.

Lead Residential Activities (Painting, E-

waste etc)

The concentrations of copper and zinc were found to be in the range of 1.92 ppm to 4.88 ppm and 0.58 ppm to 6.7
ppm respectively at the sampled locations. Concentration of lead was found to be between 5-6 ppm in all the soil
samples. The concentration of iron, sodium & chloride was found to be ranging between 40-150.12 ppm, 40-267
ppm and 35-120 ppm respectively in the monitored samples. Concentrations of Nickel and Chromium were
analyzed to be between 25-34.74 ppm and 25.44-34 ppm at the sampled locations. The concentration of Cadmium
was found to be in the range of 0.06 to 0.15 ppm while boron was found to be in the range of 0.17-1.6 ppm.

From the analysis, no specific contaminants were found. There is no scope of contamination of virgin soil as the
land was primarily an agricultural land. Usually, if the land has a legacy history of industrial use, then only it becomes
imperative to conduct a contamination assessment of such soil. During site reconnaissance and consultation with
the local farmers, it was understood that pesticides use in the agricultural field are seldom and limited to BCPA
approved agricultural pesticides. It is not a general practice to apply pesticides on a regular basis.

From the soil quality analysis, the soil was found to be predominantly silty loam having high NPK and
micronutrients. The high nutrient content and presence of stable silt base make it suitable for agriculture.

4.5.5 Sediment Quality Monitoring

Meghnaghat industrial area is a recent development during last 10-15 years. A host of industrial activities like
discharge of effluents from industry, spillage and leakage of oil from oil depots vessel, urban discharge etc. stand
to impact quality in the rivers. To assess the sediment quality, total five samples were collected, and analysed from
Meghna Minor Channel and Meghna River as shown Figure 4.14.The basis of selecting sampling points were for
baseline assessment of sediment quality upstream, downstream and near the project site and also understand the
impact, if any, on the sediment quality due to discharge from the existing industries. The details of the sampling
locations are given in Table 4.6.
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Figure 4.14: First and Second Season Monitoring Location map of the Study Area.

Table 4.6. Sediment Sampling Locations

Location
Code

Co-ordinates

Sampling
Location

Basis of Selection

SeQ1

23°36'54.82"N,
90°35'31.21"E

Meghna River

Sample collected from Meghna River Channel in front of Project Site

SeQ 2

23°35'3.00"N,
90°34'52.20"E

Meghna River

Sample collected from downstream of Meghna River, 3.89 km South-
West from Project Site, also downstream of Meghnaghat Industrial Area

SeQ 3

23°37'56.44"N,
90°37'25.40"E

Meghna River

Sample collected upstream of Meghna River, 3.53 km North-East from
Project Site

SeQ4

23°36'16.96"N,
90°35'33.98"E

Meghna River

Sample collected on Meghna River, near outlet of Summit Power Plant,
1.48 km South from Project Site

SeQ5

23°37'12.41"N,
90°36'30.68"E

Meghna River
channel

Sample collected from immediate upstream of Meghna River channel,
1.62 km East from Project Site

All the sediment samples were collected from the Meghna River and its side channel by using sediment sampler.
The sampling was done from the middle of the width of the stream. At each sampling location, the grab sampling
device was set with the jaws cocked open and then lowered until it rested on the sediment. To minimize the effect
of turbulence the grab sampler was recovered slowly, which also minimize the loss of sediments during sampling.
The samples were packed in Polythene plastic jars. Like soil sampling, from each sampling points three samples
were collected and homogenized. The packed samples were sent to the laboratory for further analysis. The
photographs of sediment sampling are presented below. The photographs of sediment sampling are presented

below.
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SeQ@5: Sediment Sampling Location 5

Figure 4.15: Sediment sampling pictures
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4.5.5.1 Sediment Quality monitoring

The results of analysis of the sediment collected during first (October 2019) and second (June 2020) season
analysis is presented in Table 4.7.

Table 4.7: Sediment Quality Monitoring Results

Parameters Unit SeQ1 SeQ2 SeQ 3 SeQ4 SeQ5
Organic Carbon % 0.5-0.58 0.5-0.7 0.06-0.4 0.5-0.59 0.8-1.02
Copper ppm 4.69-4.94 3.07-3.74 3.0-5.15 2.05-2.73 2.76-3.11
Iron ppm 69-118.16 104-120.05 131.44 92-127.21 91-185.05
Manganese ppm 9.22-10.57 7.89-9.76 10.90-11.08 8.8-12.01 45.23-49.05
Zinc ppm 0.51-48 0.44-48 0.54-15 0.55-48 2.58-55
Lead ppm 7.45-8 2.90-7.0 2.06-16 7.0 3.72-8
Cadmium ppm BDL BDL BDL BDL BDL
Nickel ppm 22-26.24 23.0-26.46 10-23.54 22-24.17 18.49-24
Chromium ppm 21-25.70 22.0-25.80 9-23.13 22.0-24.29 19.95-21

Organic Carbon of Sediments at the sampling locations varies from 0.06 to 1.02 %. The concentrations of Copper
and Iron ranged from 2.05 ppm to 5.15 ppm and 104 ppm to 185 ppm respectively at the monitoring locations.
Manganese content of sediments were analysed between 7 ppm to 49 ppm while Zinc was found to vary between
0.55 ppm to 55 ppm at the five sediment sampling locations. Cadmium was found to be below the detection level
while lead was found to be in the range of 2.06-8 ppm. Nickel and Chromium was found to be in the range of 10-
26.46 ppm and 9.0-25.8 ppm respectively.

The study area of the proposed project is located at the riverbank of Meghna river, which is one of the largest
floodplains of Bangladesh. Meghna river is the one of the largest rivers of Bangladesh and the study area comes
under mature cum old stage catchment area of this river when the amount of depleted material in the river is high.
During the monsoon, the washed silt from the surrounding area comes and accumulates in the tributaries of the
river. The depleted or eroded material, washed silt from surrounding area, remains of dead flora and fauna washed
by the water act as major sources of Sediments. The natural phenomena affecting the sediment parameters are
rainfall, surface run-off, cyclonic phenomena of Monsoon Climatic zone, flora and fauna in river water etc., while
the anthropogenic activities affecting the sediment parameters are Industrial activities, agriculture, sewages,
landfilling by sand, construction activity, domestic wastage disposal etc.

4.5.6 River Morphology

The Meghna river originates inside Bangladesh by the joining of the Surma and Kushiyara rivers which are
originating from the hilly regions of eastern India. The name is properly applied to a channel of the Old Brahmaputra
downstream from Bhairab Bazar, after it receives the Surma (Barak) River. Flowing almost south, the Meghna
receives the combined waters of the Padma and Jamuna (the name of the Brahmaputra in Bangladesh) rivers near
Chandpur. Down to Chandpur, Meghna is hydrographically referred to as the Upper Meghna and after the Padma
joins, it is referred to as the Lower Meghna. Flowing a course of about 260 km it enters the Bay of Bengal by four
principal mouths—Tetulia, Shahbazpur, Hatia, and Bamni rivers.

4.5.7 Hydrology and Drainage Pattern
4.5.7.1 Hydrology

The present site is about 30 km North of Chandipur, in the upper Meghna zone. Meghna carries huge amount of
water from the precipitation over large area of the Ganga-Brahmaputra-Meghna (GBM) basin. About 80% of the
annual rainfall of Bangladesh occurs during monsoon season between June to September.

4.5.7.2 Existing Natural Drainage System in Sonargaon

The proposed project site is drained in River Meghna which flows from East to South West of the study area and
controls the entire drainage of the area. However, the entire area lies in the delta region and is drained by several
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small and large natural drainage features. The Boundary of the Site from East to South West is about by minor
channel from Meghna River. The drainage system of 5km radius of the project site are depicted in Figure 4.16.
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Figure 4.16: Drainage Map of the project area within 5 km radius

4.5.8 Water Source, Use and Quality

To understand the overall baseline water quality characteristics of the surface and groundwater in the Project AOI
the water analysis was undertaken. Raw water quality used for design is based on the raw water analysis done on
sample collected on 25th April 2020. Water quality assessment has been carried out by analysing different quality
parameters of surface and ground water resources within study area. Water samples were collected as grab water
sample in a pre-washed 5-litre plastic jerry can and 250 ml sterilized clean PET bottle for complete physio-chemical
and bacteriological tests respectively. The Surface and Ground Water Quality samples have been collected and
analysed at four locations each, covering entire study area during first & second season of monitoring on October
2019 & June 2020 respectively. The physico-chemical factors, heavy metals and bacteriological parameters have
been examined for collected samples and reported in respective sections.

4.5.8.1 Ground Water Availability Status

Groundwater is abundant in Bangladesh with average water table being at a shallow level (1-10 m below the
ground surface). About 97% of the population depends on groundwater for potable supplies and is considered to
be a reliable source of water for various activities including irrigation (deeper aquifers of depth ranging from 70—
100 m), domestic (private tube-wells, penetrating the shallow alluvial aquifers to depths of 10 to 60 m) and industrial
purposes (deep tube-wells to avoid high salinity). °

As per the Bangladesh Water Development Board, the hydrograph drawn for a time period of 2008 to 2018, for
Sonargaon Upazilla (DH082) in Narayanganj District, showed seasonal fluctuation in GWT ranging from 0.52 m to
around 5.64 m. The hydrographs of GWT at Narayanganj District, showed a decreasing trend during the dry period
(December-February) which reached to the deepest GWTs in the pre-monsoon period (March-May) due to
evapotranspiration and inter-basin flow out of the aquifers. This decreasing trend was followed by a rapid increase

9 Groundwater Quality: Bangladesh, British Geology Survey, http://nora.nerc.ac.uk/id/eprint/516305/1/Bangladesh.pdf
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in levels during the monsoon period (June-August/September) due to groundwater recharge and then subsequent
decrease was observed to take place gradually during the post monsoon period.*°

Observation from the report published by Bangladesh Water Development Board showed existence of seasonal
fluctuations in the ground water table throughout the country. The GWT level dropping to about 6 m below the
surface during the dry season and then rising nearly to the ground surface (within 1 m) during the monsoon seasons
(July-August). The confined, semi-confined and unconfined aquifers is recharged by major river systems and
through rainwater infiltration. The ground water in the study area is closely connected with the Meghna River.

Narayanganj
Year
330'03 N\a\l’og sev'lo ;eb'ﬂ mn-ﬁ Nov'lb' Ma(’\e p.u%‘ﬂ oec'lg
0.0 i A 1 ] 4 1 1) L 1

Well ID
——DH081
——DHO003
——DHO080
———DHO082

Figure 4.17: Hydrograph for Ground Water Table (GWT) for Narayanganj District (Sonargaon Upazila Well ID:
DHO082)

Source: Ground Water Table Hydrograph of 38 districts for the year 2008 to 2018, Bangladesh Water Development Board,
June 2020

4.5.8.2 Ground Water Quality Monitoring

Primary monitoring of ground water quality was considered important to understand the probable impacts of the
proposed project activities on the sub surface aquifers. Map showing ground water sampling locations in the study
area is presented in Figure 4.18. The basis of selecting ground water sampling location was primarily guided by
the slope of the area, understanding of local ground water flow regime, understanding of use of ground water in
the study area and availability of tube well/bore well for ground water abstraction The details of the sampling
location are given in Table 4.8.

10 Ground Water Table Hydrograph of 38 districts for the year 2008 to 2018, Bangladesh Water Development Board, June 2020
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Figure 4.18: Monitoring location for both season

Table 4.8: Ground Water Sampling Locations

Location Co-ordinates Sampling Location Basis of selection

Code

GW 1 23°37'5.95"N, Bhuiya House, Dudhghata, Sample collected from boundary of the project site for
90°35'28.26"E Sonargaon understanding ground water quality of the project site

GW 2 23°37'48.95"N, Molla House, Noyagaon,  Sample collected from northeast of the project site to
90°35'51.39"E Sonargaon understand the variation of ground water quality

GW 3 23°38'31.33"N, Sultannagar Moor, Kala Sample collected northwest of the site in line with slope
90°34'36.32"E Dorga, Sonargaon profile of the study area

GW 4 23°36'31.91"N, Kalabagh Jame Mosque,  Sample collected from south west of the project site along
90°32'47.29"E Shabdi, Bandor its periphery from a densely populated Area

All ground water samples have been collected from tube wells. The photographs of sample collection are presented
in Figure 4.19
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Figure 4.19: Groundwater sampling pictures

4.5.8.3 Ground water quality monitoring results

The groundwater quality monitored during the first and second season is presented below Table 4.9.

Table 4.9: Physio-chemical characteristics of Ground Water Sample

Factors Unit Bangladesh GW1 GW2 GWS3 GW4
Standard*
Alkalinity mg/L - 168-186 190-304 228-280 195-334
Aluminium (Al) mg/L 0.2 0.208 0.08-0.201 0.206 0.238
Ammonia mg/L 0.5 0.1 0.2 0.1 0.2
Arsenic (As) mg/L 0.05 0.005 0.006 0.035 0.066
Barium (Ba) mg/L 0.01 0.054 0.072 0.547 0.090
Cadmium (Cd) mg/L 0.005 <0.001 <0.001 <0.001 <0.001
Calcium (Ca) mg/L 75 52-264 35-39 41-51 40-114
Chloride mg/L 150-600 230-242 31-75 19-60 30-365
Colour Hazen 15 <1.0 <1.0 <1.0 <10
Copper (Cu) mg/L 1.0 0.05 0.05 0.06 0.05
Cr (Total) mg/L 0.05 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 1.0 0.12-0.59 0.13-0.58 0.12-0.96 0.12-0.37
Hardness mg/L 200-500 219-300 160-305 188-390 260-543
Iron (Fe) mg/L 0.3-1 0.44 0.29-0.64 0.24-3.53 0.27-2.91
Prepared For: Unique Meghnaghat Power Limited AECOM
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Factors Unit Bangladesh GW1 GW2 GWS3 GWA4
Standard*
Magnesium (Mg) mg/L 30-35 21-28 11-18 17-20 14-62
Manganese (Mn) mg/L 0.1 0.2-1.42 0.1-1.62 0.12-0.23 0.26
Nickel (Ni) mg/L 0.1 0.05 0.04 0.04 0.06
Nitrogen (Nitrate) mg/L 10.0 1.3 1.2 2.7-3.6 0.8-3.5
Odour Odourless Odourless Agreeable Agreeable Agreeable Agreeable
Salinity mg/L - 0.53-0.65 0.25-0.40 0.28-0.32 0.19-1.04
Sulphate mg/L 400 1-2.3 1-1.6 1.9-17 1-18
Zinc (Zn) mg/L 5.0 0.08 0.08 0.08 0.08
Boron (B) mg/L - <0.5 <0.5 <0.5 <0.5
Phosphorus (P) mg/L - <0.5 <0.5 <0.5 <0.5
Lead (Pb) mg/L - <0.01 <0.01 <0.01 <0.01
Mercury (Hg) mg/L - <0.001 <0.001 <0.001 <0.001
pH value - 6.1-6.35 6.0-6.29 6.2-6.42 5.8-6.90
Total Dissolved mg/l 1000 550-630 390-570 286-350 220-376
Solids (as TDS)
Conductivity 1010-1085 570-686 489-690 440-1006

*Standards for drinking water - Schedule -3 (B) of ECR 1997

It may be seen from the analysis of water that TDS concentrations ranged between 220 to 550 at the sampling
locations. The general trend indicated that TDS is slightly higher in June 2020 due to lesser water recharge during
the summer season in contrast to dilution in October 2019 during the post-monsoon period. This is because of the
fact that during first season monitoring during October, it was immediately after post monsoon. The area
experiences heavy shower leading to ground water recharging and dilution. However, during second season
monitoring (June 2020), it was immediately after summer season and ground water recharging could not happen
during that period. This have contributed to the higher TDS concentration during June 2020. Electrical conductivity
is an indicator of TDS and is a measured of the salinity of the water. In conformity with TDS data, the electrical
conductivity is also higher during June. Alkalinity was found in the range of 168 to 334 mg/l. The heavy metals
concentrations were found to be within the Bangladesh standards at all monitoring locations except Iron &
Manganese which is higher than the prescribed standard in GW4 and which exceeds the standard at all the
monitoring locations !Manganese occurs naturally in many surface water and groundwater sources and in soils
that may erode into these waters. The higher concentrations of Manganese at all the monitoring locations may be
attributed to the above-mentioned factors and anthropogenic activity in and around the project site.

4.5.8.4 Surface Water quality monitoring

Primary monitoring of surface water quality is a crucial aspect as raw water for the proposed plant would be sourced
from Meghna River and the effluent generated during the proposed project operations are likely to be discharged
to Meghna River/Channel after ensuring that it meets prescribed norms. An effort has been made to establish the
baseline quality of the existing major watersheds and sub watersheds (comprising the major drainage of the study
area) to identify any possible contamination due to any current industrial activities. The map showing surface water
sampling locations in the study area is presented in Figure 4.20 and the details of the sampling location are given
in Table 2.10. SW1 is considered as representative location for the discharge from the project site while other
locations are located upstream and downstream of the site. The photographs of surface water sampling are also
presented in Figure 4.21.

1 https://iwww.who.int/water_sanitation_health/dwg/chemicals/manganese.pdf (Manganese in Drinking-water Background
document for development of WHO Guidelines for Drinking-water Quality)
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Figure 4.20: Surface water sampling locations in both the seasons

Table 4.10. Ground Water Sampling Locations

Location Co-ordinates Sampling Location Basis of selection
Code
SW1 23°36'54.82"N, Meghna River, In front of Project Site Sample collected from Meghna Channel in front of
90°35'31.21"E proposed project site, considered as representative
location for discharge from the plant
SW 2 23°35'3.00"N, Meghna River (Downstream), 3.89 km  Sample collected downstream of the Meghna River,
90°34'52.20"E South-West from Project Site immediate downstream of Meghnaghat Industrial
area Downstream of the project site
SW 3 23°37'56.44"N, Meghna River (Upstream), 3.53 km Sample collected from Upstream of the project site
90°37'25.40"E North-East from Project Site
SW 4 23°36'16.96"N, Meghna River (Near Summit Power Sample collected downstream of discharge from

90°35'33.98"E

Plant), 1.48 km South from Project Site

Summit Power Plant at the mouth of the creek
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Surface Water Sampling Pictures

SWa3: Upstream of Meghna River SW 4: Confluence of Meghna River and River Channel

Figure 4.21: Surface water sampling pictures
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4.5.8.5 Surface Water Monitoring Results

The surface water samples were collected for two seasons and for determining the quality the concentration range obtained for the various analysed parameters are provided in
Table 4.11. The monitoring results were compared with Bangladesh standard for drinking water presented in the table.

Table 4.11: Physio-chemical characteristics of Sampled Surface Water

Sample Location Bangladesh standards (Best Practice-Based Classification) *
= > o % 4
()] = D o = —
£5 2 s = £% E z 29 = 5
Banaladesh E —; 3 E g _\é —: § 2 243 E c
Parameters Unit g?&?ﬂia?j = = g 93 a o = 38 S g < g o
Swi SwW2 SW3 SwW4 S0 B 9 < S o o 2o 2,2 sc
[} ’5 he] - = [} E il 5 (%] 5 8 = o E
ey ZF seg g=  £2% &S
= = = S5 = O c O
38 5§ 3%z = =£5 =
2 = 8 <
pH value - 6 or above 6.6-7.46 6.2-6.39 6.08-6.3 6.57-6.6 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5
Temperature °C 0.2 29.7-32.4 30.8- 31.5 31.2-32.0 32.8-33.5
Dissolve Oxygen mg/l 0.5 5.7-5.9 5.2-6.2 5.0-5.6 5.4-6.4 6 orabove 5ormore 6orabove 5ormore 5ormore 5 ormore
Aluminium (Al) mg/L 0.05 0.14-0.302  0.05- 0.292 0.15-0.28 0.08-0.246
Ammonia mg/L 0.01 0.14 0.23 0.19 0.32
Arsenic (As) mg/L 0.005 <0.005 <0.005 <0.005 <0.005 --- --- --- --- ---
Barium (Ba) mg/L 75 <0.05 <0.05 <0.05 <0.05
Cadmium (Cd) mg/L 4 <0.001 <0.001 <0.001 <0.001
Calcium (Ca) mg/L 0.2 25-98 9.2-10 8 7.7-8
Chemical Oxygen
Demand (COD) mg/L 150-600 12- 28 40 8-12 56
Biochemical Oxygen mg/L 0.001 3.2 5 <2.0 <2.0 2 orless 3orless 6 or less 6 or less 10orless 10orless
Demand (as BOD)
Chloride mg/L 0 10-13 10-27 10-17 10-29
Ammonium (NH,) mg/L 0 0.15 0.24 0.2 0.34
Coliform (Faecal) N/100 ml 15 26 80 66 120
Coliform (Total) 5000 or 5000 or 1000 or
N/100 ml 1 40 116 112 248 50 orless 200 or less less less less
Colour Hazen 0.05 1 15 13 2.1
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Sample Location

Bangladesh standards (Best Practice-Based Classification) *

> = € o
Parameters Unit Bangladesh £ ;_% E” % r—% '(Qé_g g % 5 % § E % 5
Standard swi SW2 Sw3 Sw4 3% 5 < 52 55 52'g 28
32 5; iz f fED f
2 & =8 g

Copper (Cu) mg/L 1 0.07 0.05 0.03 0.08
Cr (Total) mg/L 200-500 <0.01 <0.01 <0.01 <0.01
Fluoride mg/L 0.3-1 0.12-0.15 0.12 0.12 0.12-0.16 - - - - -
Hardness mg/L 30-35 69-150 54-125 44-112 61-130 --- --- --- --- ---
Iron (Fe) mg/L 0.1 0.31-0.43 0.13-0.46 0.57-1.2 0.13-0.63
Magnesium (Mg) mg/L 0.1 1.8-3 4-7.4 3-5.8 2-10 - - - - -
Manganese (Mn) mg/L 10 0.03 0.04 0.07 0.07
Nickel (Ni) mg/L Odourless 0.07 0.08 0.01 0.01 --- --- --- --- ---
Nitrogen (Nitrate) mg/L 400 4 3.2-3.6 3-45 0.6-1.5 --- --- --- --- ---
Odour Odourless 10 Agreeable Agreeable Agreeable Agreeable
Sulphate mg/L 1000 1-4.6 1-12 2-54 1-9.8 - - - - -
(TTOg"S') Suspended - Solid 0 10 4611 6 7 9
%tg') Dissolved Solids (as 5 60-112 40-180 40-88 40-158
Turbidity NTU 5-7 7.1 8-8.5 11.6 - - - - -
Zinc (Zn) mg/L 0.08 0.09 0.08 0.08 --- --- --- --- ---
* Bangladesh Environment Conservation Rules, 1997- Schedule 3 (Standards for inland surface water)
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From the above table, it may be observed that the monitored water samples from Meghna River & Meghna Channel
are not suitable for drinking purposes (without adequate treatment) at all sampling locations. As per the above table
in both the seasons, it may be seen that the values of faecal Coliform, Total Coliform and COD was found to be in
the higher range in all the surface water samples indicating possible sewage contamination. The concentrations of
heavy metals such as Aluminium, Barium, Arsenic, Cadmium, Copper, Chromium, lron, Zinc, Magnesium,
Manganese and Nickel were found to be below their corresponding permissible limits, and the same is applicable
for concentrations of Ammonia, Chloride, Fluoride, Nitrate and Sulphate at all sampling locations.

4.5.9 Meteorology

Although less than half of Bangladesh lies within the tropics, the presence of the Himalaya Mountain range has
created a tropical macroclimate across most of the east Bengal land mass (Rashid, 1991%2 and Brammer, 199613).
Four distinct seasons has been identified resulting from this weather pattern, namely:

. Pre-Monsoon Season (March to May): Characterized by the highest temperatures of the year — up to 36°C.
Some rainfall may occur, with tropical cyclones occasionally affecting coastal areas.

o Monsoon Season (June to September): Period of highest rainfall (up to 80% of the annual rainfall), humidity
and cloud cover. Increased rain and cloud cover generally cause a small reduction in mean daily
temperatures.

. Post-Monsoon Season (October to November): Temperature remains hot and humid, though cloud cover
decreases in this season. Limited tropical thunderstorms may still occur, particularly in coastal areas; and

o Dry Winter Season (December to February): Coolest time of the year with mean minimum temperatures falling
below 10°C in some areas. Reduced humidity and cloud cover. Rainfall is scarce during this season.

Despite the general predictability of the seasons in Bangladesh, local conditions may still vary widely across the
country. As such, Bangladesh can be divided into seven climatic zones based on differences in a range of factors
including rainfall, temperature, evapo-transpiration and local seasonality (Rashid, 1991). According to the climatic
zones of Bangladesh, the study area and project site are in South-central zone (Figure 4.22). Long-term
Meteorological data for 30 years (1989-2018) was collected from the nearest BMD stations in Dhaka, which is
analysed to get the overall micro-climatic conditions of the study area.

12 Rashid, H. E. (1991). “Geography of Bangladesh”. University Press Limited, Dhaka.
S Brammer, H. (1996). “The Geography of the Soils of Bangladesh”. University Press Ltd., Dhaka
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Figure 4.22: Project Site and Study Area Location on Climatic Zones of Bangladesh

4.5.9.1 Temperature

The maximum, minimum and average maximum and minimum temperatures recorded at the Dhaka weather station
are presented below in Figure 4.23. The data analysis of 30 years (1989-2018) shows that monthly maximum
temperature varies from 30.2°C to 40.2°C whereas monthly minimum temperature varies from 6.5°C to 22.5°C.
The lowest temperature recorded in the past 30 years was in January 1995 (6.5°C). The highest temperature
reached 40.2°C in April 2014. Throughout the year, the highest temperatures are generally in March through

October, and the lowest temperatures are from December to January.
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Figure 4.23: Monthly Maximum, Minimum and Average Temperatures (1989-2018) of Dhaka Weather Station

Source: Bangladesh Meteorological Department, Dhaka

4.5.9.2 Rainfall

About 80% of the rainfall occurs during six monsoon months (May to October) with June and July getting the
maximum rains. Minimum rains are reported during the months of November to February whereas average
showering does occur in March, April and November. The last 30 years data of the Dhaka meteorological station
shows that the annual average of total rainfall is recorded as 2037.2 mm/year. According to the analysis of the
historical data, a monthly maximum of total rainfall occurs in September (839 mm) whereas monthly minimum
rainfall was recorded during the winter season. The monthly maximum, minimum and average rainfall of the last
30 years (1989-2018) of Dhaka weather station is shown in Figure 4.24.

4.5.9.3 Humidity

Due to the heavy rainfall and proximity to the Bay of Bengal, the humidity levels in Bangladesh remains high.
Average relative humidity in the project area is generally above 75% from May to October. The month of March is
the driest with the average relative humidity around 61%. The monthly average relative humidity near the project
area varies from 61% to 82% throughout the year. The monthly maximum, minimum and average humidity of the
last 30 years (1989-2018) of Dhaka weather station is shown in Figure 4.24.
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Figure 4.24. Monthly Maximum, Minimum and Average Rainfall & Humidity (1989-2018) of Dhaka Weather Station

Source: Bangladesh Meteorological Department, Dhaka

4.5.9.4 Wind Speed and Direction

Wind direction and speed exhibit seasonal variation. Winds are generally moderate during non-monsoon season
whereas, during the monsoon season, these are moderate to strong. The average wind speed in the project area
is 0.61 m/s. Predominant wind speed varies from 0.50-2.10 m/s which is almost 60.1% of the year.

The annual wind rose shows that the predominant wind directions are from South South-West and North North-
West. During pre-monsoon (March-May) the predominant wind direction is from South South-west, and during
monsoon season (June-September) it is from South, South South-east and South-west whereas during the post-
monsoon (October-November) predominant wind direction is also from South-east and south-west and during the
winter season (December-February) it is from North-North-west & North-west. The Annual and seasonal Wind-rose
is presented in Figure 4.25.
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4.5.10 Natural Hazards and Risks
45.10.1 Cyclone

Natural Hazard are the naturally occurring events like cyclone, earthquake and flood etc. which can become
hazardous due to the intervention of human infrastructure. It is not that these events are hazardous but it's the
vulnerability of human infrastructure to destruction (risk) that makes such events hazardous. In view of the past
natural hazard events in Bangladesh, atmospheric and exogenic hazards risk are high and endogenic hazards risk
are relatively low. In Bangladesh Cyclone and flood are major natural hazards. Almost every year overwhelming
cyclones hit the Bangladesh. At the time of Cyclone, the winds speed, sometimes reach 250 km/hr or more and 3-
10 m high waves. For these types of Cyclone every year extensive damages have happened to life, property and
livestock. These cyclones occur in two seasons, April-May and October-November. However, the proposed project
Site is in the ‘no cyclone risk zone’. In fact, the Site has a no cyclone risk within 10 km of its radius as shown in the
Figure 4.26.
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Figure 4.26. Cyclone Affected Zone Map of the Study Area

45.10.2 Floods

Bangladesh is situated on the Brahmaputra River Delta and is prone to flooding. Being less than 5 metres above
mean sea level, Bangladesh faces the cumulative effects of floods during the monsoon season from June to
September. The flood zoning map of the proposed project site (low river flooding zone) and the surrounding project
area is as shown in the Figure 4.28.

Ganga-Brahmaputra-Meghna (GBM) Basin is one of the largest river basins (1.7 Million sq. Km) in South East Asia
passing through various countries such as India (64%), China (18%), Bangladesh (7%), Bhutan (9%) and Nepal
(3%) (BWDB, 2006). Bangladesh is at the confluence of three rivers-Ganga, Brahmaputra and Meghna. Meghna
River is one of the most important rivers in Bangladesh and the area of Meghna River basin is more than half of
the country’s area. Meghna River is divided into two parts-Upper Meghna River and Lower Meghna River. Upper

AECOM
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Meghna River is from Bhairab Bazar (24.0555° N, 90.9802° E) up to Chandpur (23.2321° N, 90.6631° E) and
Lower Meghna River is from Chandpur to the end point in the sea. Relevant data of these stations were procured
from BDWD for various purposes of this report. These locations along with the project site are shown in the map
below:
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Figure 4.27: Location of River gauge station on Meghna River wrt to the project site

There are four different types of floods encountered in the Bangladesh-Flash floods, river floods, tidal floods and
storm surges. However, the upper Meghna River basin is subjected only to flash floods and river floods. Flash
floods are restricted to the far eastern and far northern portion of the basin and therefore the study area is mainly
subjected to river floods.

The major cause of the monsoon flood is due to the intensity, duration and magnitude of the rainfall in the GBM
basin. A comparison of floods in major rivers in 2007 with other major floods of past in 2004, 1998 and 1988 was
done. For water level data from one-gauge station in each major river was used for this comparison. Bahadurabad
in the Brahmaputra River, Hardinge Bridge in the Ganges River and Bhairab Bazar in the Meghna River were the
three well known gauge stations where records of historic flood are available and used in this study (Table 4.12).
Water level hydrographs of three major rives for floods in 2007, 2004, 1998 and 1988 is depicted in Figure 4.29. It
can be found from these hydrographs that floods in major river systems have distinct characteristics and patterns.
Comparison was made in terms of danger level, the date of crossing of danger level of falling curve, the date of
crossing of danger level of recession curve, the height of peak flood level above local datum (PWD) and the duration
of flood above danger level.
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Figure 4.28: Flood Prone map of the Study Area

Table 4.12: Summary of Flood study (2007, 2004, 1998 and 1988) in Major Rivers

Parameter River Gauge Station 2007 2004 1998 1988
Danger Level in meters Brahmaputra Bahadurabad 19.5 19.5 19.5 19.5
above PWD datum Ganges Hardinge Bridge 14.25 14.25 14.25 14.25
Meghna Bhairab Bazar 6.25 6.25 6.25 6.25
Date of crossing Danger Brahmaputra Bahadurabad 27.07.07 & 11.07.04 07.07.98 09.07.88 &
Level at rising stage 08.09.07 24.08.88
Ganges Hardinge Bridge - - 20.08.98 16.08.88
Meghna Bhairab Bazar 30.07.07 & 11.0704 20.07.98 06.07.88 &
12.09.07 14.08.88
Date of crossing Danger Brahmaputra Bahadurabad 06.08.07 & 26.07.04 12.09.98 12.07.88 &
Level at falling stage 17.09.07 04.09.88
Ganges Hardinge Bridge 15.09.98 07.09.88
Meghna Bhairab Bazar 21.08.07 & 18.08.04 25.09.98 05.08.88 &
25.09.07 27.09.88
Height of peak flood level =~ Brahmaputra Bahadurabad 0.88 0.68 0.87 1.12
in meter above Danger Ganges Hardinge Bridge 0.94 0.62
Level Meghna Bhairab Bazar 0.69 1.53 1.08 1.41
Duration of flood in days Brahmaputra Bahadurabad 21 15 67 16
above Danger Level Ganges Hardinge Bridge 0 0 26 23
Meghna Bhairab Bazar 37 38 67 75
Source: Islam A.K.M.S., Haque A., Bala S.K. (2008)
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Figure 4.29. Water Level Hydrographs of Major Rivers for Four Major Flooding Years (1988, 1998, 2004 & 2007)

The magnitude of water level above danger level in the Meghna River during 2007 was almost half of it during
2004. The most severe flood in terms of magnitude occurred in this basin during 1988 and 2004. In addition, during
1998 the magnitude of the peak flood in this basin was much higher than that of 2007. In 2007 and 1988, the first
flood wave entered Meghna basin in the last week of July. In 1988 and 2007, flood was observed in the Meghna
river basin of Bangladesh much earlier (at the beginning of July) than in 2007, while in 1998, the first flood wave
was observed in the middle of July. Duration of floods in the Meghna river basin of Bangladesh in 2007 is like that
of 2004. Although the long-lasting flood was observed in this basin in 1988 and it was twice the duration of flood in
2007. In 1998, the duration of flood in the Meghna river basin of Bangladesh was less than 1988 but has much
higher than in 2007 and 2004. In general, based on the past flood level data, the Meghna River basin is more
affected due to flood during the month of July. The magnitude of water level above danger level in the Meghna
River during 2007 was almost half of it during 2004. The most severe flood in terms of magnitude occurred in this
basin during 1988 and 2004. In addition, during 1998 the magnitude of the peak flood in this basin was much higher
than that of 2007. In 2007 and 1988, the first flood wave entered Meghna basin in the last week of July. In 1988
and 2007, flood was observed in the Meghna river basin of Bangladesh much earlier (at the beginning of July) than
in 2007, while in 1998, the first flood wave was observed in the middle of July. Duration of floods in the Meghna
river basin of Bangladesh in 2007 is like that of 2004. Although the long-lasting flood was observed in this basin in
1988 and it was twice the duration of flood in 2007. In 1998, the duration of flood in the Meghna river basin of
Bangladesh was less than 1988 but has much higher than in 2007 and 2004. In general, based on the past flood
level data, the Meghna River basin is more affected due to flood during the month of July.

Analysis of water level data and discharge data for the stations of Bhairab Bazar and Meghna Ferry Bridge is done
to understand the variation of tidal & non-tidal discharges during 2014-2020, presented in the figure below. It can
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be seen that the flood flow due to non-tidal flow is higher than the tidal flow, indicating that non-flood flow is critical
in the estimation of maximum inundation level in the region.
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Figure 4.30: Comparison of Tidal vs Non-Tidal Discharge at Bhairab Bazar (2014-2020)

The comparison of water level for tidal flow as well as non-tidal flow in the figure below shows that water levels due
to tidal flows varies from 0.1 m to 4 m and the water levels from non-tidal flows varies from 1.6 m to 6.1 m. This
indicates that the river is perennial and the water level throughout the year in the river is greater than Mean Sea
Level due to the presence of tidal flows.
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Figure 4.31: Comparison of Tidal and Non-Tidal Water Level at Bhairab Bazar (2014-2020)

Based on water level data obtained for the period 1968-2018 from BWDB for water level stations at Meghna Ferry
Bridge (near the project site), it was seen that while minimum water level in the most cases during the entire period
from 1968-2020 is around 1 m, maximum water level at Meghna Ferry Bridge during the entire period is 6.76 m for
the year 1998.
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Figure 4.32: Maximum Daily Water Level-Meghna Ferry Bridge (1968-2018)

4.5.10.3 Earthquake

The location of Bangladesh is adjacent to the plate margins of India and Eurasia where earthquake has occurred
in the past. The project site is situated at the southern tip of a Pleistocene terrace of the Madhupur Tract. Significant
damaging historical earthquakes have occurred in and around Bangladesh and damaging moderate-magnitude
earthquake occur every few years. The position of Bangladesh is adjacent to the very active Himalayan subduction
plate in the north, moving east, and the westward movement of the Burma deformation produce the potential for
earthquakes. Over the past 200 years, at every 30 years intervals, Bangladesh has experienced several large
earthquakes. Since 1860, more than 20 light and intermediate major earthquakes, with epicentres in Bangladesh,
have been experienced. The flow of the river was diverted because of catastrophic earthquakes in 1762 and 1782.
Also, these earthquakes have been partially responsible for the diversion of the Old Brahmaputra River to the
Jamuna Channel. Thus, the design of land buildings and land-based structures for this project should be as per of
the Bangladesh National Building Code (2006). The location of Bangladesh has been fallen under three seismic
zones of which Zone-1 have the least effect, Zone-2 have intermediate effect and Zone-3 have the most severe

effect. Project site is in seismic Zone-2 of BNBC with seismic zone coefficient (Z) of 0.15 and depicted in Figure
4.30.
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Figure 4.30: Earthquake Zone map of the Study Area

4.5.11 Ambient Air Quality Monitoring
4.5.11.1 Description of the Airshed

Air pollution is a major environmental concern in Bangladesh, especially in the large cities of Dhaka and
Chittagong. To understand the present ambient air quality status of the project area and its surroundings,
secondary data from Reports'# of Industries within the study area were examined. It was observed that monitored
values of particulate matters are already high in the airshed.

To further establish the existing baseline status, the air quality data from continuous air monitoring station (CAMS)
nearest to the project site at Narayanganj (located 8 km west of the project site) was evaluated. A compiled air
quality data from 2012 to 2018 was published by the Department of Environment in September 2018, which
revealed the air quality of Narayanganj. Annual daily PM1o concentration in Narayanganj was recorded to be about
210 ug /m8. The particulate concentration during dry season (November to April) was observed to be higher.
Significant emissions from the megacity of Dhaka may also be another reason contributing to the high PM pollution
in Narayanganj during the dry season, as Dhaka lies upwind of Narayangan.

The graphical presentation of the monthly average, maximum and minimum PM1o and PM2.s concentration, show

the same trend, recorded during different months of 2018 to 2020 in the Narayanganj CAMS is shown in Figure
4.31.

4 Environmental and Social Impact Assessment Report of Reliance Meghnaghat 750 MW Combined Cycle Power Plant
(October 2017)

Environmental and Social Impact Assessment (ESIA) Report of Summit Narayangonj Power Unit Il Limited (October 2015)
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Figure 4.31: Monthly average, maximum and minimum PM;o and PM,s recorded during different months of 2018 to
2020 in the Narayangonj CAMS

During the reported years 2012-2018, high SOz and NOx concentration was recorded in dry season (November to
April) compared to wet season. Being the largest industrial and business hub near Dhaka, this area is a significant
contributor of air pollutants from jute, textile and various other industries, traffic movement, and diesel run water
vessels. The trends in SO2 concentration in Narayanganj was found to be within the acceptable level throughout
the year (2012-2018). The NOx concentration was reported as compatible throughout the year except for some
days in May to June 2017. The graphical presentation of the monthly average, maximum and minimum SOz and
NOx recorded during different months of 2018 to 2020 in the Narayangonj CAMS, showing the same trend is
presented in Figure 4.32.
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Figure 4.32. Monthly average, maximum and minimum SO, and NOx recorded during different months of 2018 to
2020 in the Narayangonj CAMS

In order to understand the present status of ambient air quality in the project area & the Aol, the baseline air
monitoring was carried out. The ambient air quality with respect to the study area of 5 km radius from the proposed
power unit would form the baseline environmental status, which is being largely contributed by the existing
industries, transport & other sources over which the predicted minimal impacts due to the proposed gas based
power project can be superimposed to find out the net impacts on the air quality in the Area of Influence. There are
several power plants and industries within 5 km study area. At the time of survey, the major sources of air pollution
noted in and around the project were road dust, power plant emission, industrial emission, engine vehicles,
windblown dust from agricultural lands and exposed earth, and emission from domestic cooking. The Parameters
for Air Quality monitoring were Particulate Matter (SPM, PM1o and PMzs), Oxides of Nitrogen (NOx), Sulphur
Dioxide (SO2), Carbon Monoxide (CO), Ozone (Os). The air quality sampling station locations are rural in setting.

The air quality monitoring locations were selected based on the location of settlements and receptors in the
predominant wind directions prevailing within the study area during the monitoring period. Apart from that, logistical
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factors such as consent of villagers, mainly the house owners, power connection, approachability, security, etc.
were also considered in finalising the monitoring stations. To assess the present air quality of the area, four (4)
Ambient Air Quality Monitoring (AQ) Stations were setup. The locations of the monitoring stations for air quality
study were selected based on meteorological data, topography, sensitive locations, easy approach and security
etc. The details of the location of air quality monitoring are presented in Table 4.13 and Figure 4.33.

Table 4.13. Ambient Air Quality Sampling Locations

Sl. Sampling Station Geographic Location Setting Distance Rational* for the site location selection

Station Code Location from
Project
Boundar
y, km

1. Bhuiya House, AQ1'™  23°37°05.8"N, North side of the 0.75 Downwind and Nearest to the project site,
Dudhghata, 90°35'28.6"E  project boundary located beside Purbapara Jame Masjid and
Sonargaon other sensitive receptors like school &

mosques;

2. Molla House, AQ2 23°37°49.2” N, North east side of 1.48 Upwind during 1%t season, Crosswind
Pirojpur, 90°35'53.2" E  the project during second season, located in populated
Boronagar, boundary area beside Battala-Mangna Road (near
Sonargaon the road joining with Dhaka-Chittagong

Highway

3. Sultannagar AQ3 23°38'32.10” N, NNW side of the  3.06 Downwind, located beside village road in
Moor, Kala 90°34°35.55" E  project boundary densely populated area, also has schools &
Dorga, Masjids within 150-200 m.

Sonargaon

4. Kalabagh Jame AQ4 23°36°32.06” N, West side of the 4.46 Crosswind located at the periphery of the
Mosque, 90°32'47.28” E  project boundary project site in immediate vicinity of Sabdi
Shabdi, Bandor Kolgachia Road. This location is nearest to

Narayanganj Industrial area located within
5 km from AQ4 site.
*The selection of the Ambient Air quality monitoring stations has been done based on the predominant wind direction, location
of sensitive receptor, understanding of sources of pollution in the study area from reconnaissance survey & secondary sources
and availability of infrastructure for setting up of station.

15 The plant components shall be designed corresponding to the air quality measured at AQ1
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Figure 4.33: Air, Noise and Traffic Quality Sampling Location

Monitoring Method

Sampling and analysis of ambient air quality were conducted by referring to the recommendation of the United
States Environmental Protection Agency (USEPA). The Haz-Scanner Environmental Perimeter Air Station (EPAS)
was used to collect ambient air monitoring data. Sampling rate or air quality data were measured automatically
everyone minute and directly read and recorded onsite for measured parameters (SO2, NOx, CO, Os, SPM, PM1o,
PMz25) as shown in Table 4.14. Sampling pump was operated at 2 L/min. Different analysis methods are integrated
in the instrument, such as Particulates 90° Infrared Light Scattering for particulate matter (SPM, PM1o, PM2.5) and
electrochemical sensors for toxic gases (CO, NOx, SOz and Os). Air quality monitoring has been conducted at four
different locations on 24-Hourly Basis and twice a week for the two seasons.

Table 4.14: Sampling and Analysis Method for Air Quality

No. Parameter Analysis Method

1. Sulphur dioxide (SO,) On Site Reading by electrochemical sensors
2. Oxide of Nitrogen (NOXx) On Site Reading by electrochemical sensors
3. Carbon monoxide (CO) On Site Reading by electrochemical sensors
4. Ozone (O3) On Site Reading by electrochemical sensors
5. Suspended Particulate Matter (SPM) On Site Reading by Infrared Light Scattering
6. Particulate Matter 10 (PMio) On Site Reading by Infrared Light Scattering
7. Particulate Matter 2.5 (PM.5) On Site Reading by Infrared Light Scattering

Source: Field Survey, October-November 2019
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Monitoring Result

The photographs of monitoring are presented in Figure 4.34

AQ3: Sultannagar Moor, Kala Dorga, Sonargaon

Figure 4.34: Ambient air monitoring pictures

4.5.11.2 Ambient Air Quality monitoring result

The air quality survey results have been analysed from the data sampled twice a week for 24-hours at each
monitoring site during the two seasons (October 2019-November 2019 and June 2020) were combined to make
daily average values (24 hours) for further evaluation and comparison with corresponding National Ambient Air
Quality Standards (NAAQS). The monitored ambient air quality is summarized in Table 4.15.

Table 4.15: Ambient Air Quality in the Study Area

Location Observed Concentration in (ug/m?3)
SPM* PMo PMazs SO, NOx Cco* Og*
AQ1l Maximum  134.8-146.5 73.3-96.9  32.7-40.20 8.6-9.5 26.6-36.2 180-860 21.7-26.2
Minimum 68.8-92.5 35.8-56.5 16.6-17.5 5.3-6.6 13.3-18.2 115-340 9.6-21.5
Average 96.6-121.7 52.6-79.5 25.3-28.4 7.0-7.4 18.3-26.2 148-530 15.7-23.0
AQ2 Maximum  105.5-165.3 68.3-98.2 35.1-385  8.3-15.3 30.5-35.2 310-850 21.3-23.3
Minimum 61.2-136.9 32.7-81.5 19.2-20.2 6.8-7.5 13.6-16.8 170-230 11.7-22.5
Average 86.9-158.1 46.11-90.0 25.1-27.2  7.9-10.3 22.4-23.3 221-440 15.5-22.9
AQ3 Maximum  162.5-182.6  78.6-115.2  36.5-42.2  8.5-10.5 28.4-34.5 350-960 13.3-26.4
Minimum 54.5-119.5 25.5-69.8 13.3-19.9 5.8-6.6 11.7-13.2 150-240  7.9-25.5
Average 81.1-140.8 40.2-86.4 22.5-25.0 7.5-71.7 16.4 -20.5 218-480 10.2-25.9
AQ4 Maximum  147.5-244.2  86.4-149.4  28.4-40.3 6.4-7.6 19.6-23.3 160-540 17.6-28.5
Minimum 46.6-94.6 27.5-55.2 15.4-16.4 3.3-6.3 9.8-12.5 80-220 7.4-22.2
Average 90.5-126.5 51.7-73.3 21.1-27.0 4.8-6.9 14.5-16.5 124-350 13.5-24.7
Standards
Bangladesh** 8 hourly 200 - - - - 10000 157
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Location Observed Concentration in (ug/m?)
SPM* PMig PMzs SO, NOXx CO* Oz*
24 hourly - 150 65 365 - -
Annual - 50 15 80 100 -
WHO*** 8 hourly - - - - - - 100
24 hourly - 50 25 20 - 10000
Annual - 20 10 - NO2- 40 -

* SPM and CO concentrations and standards are 8-hourly only.
** The Bangladesh National Ambient Air Quality Standards have been taken from the Environmental Conservation Rules, 1997
which was amended on 19th July 2005 vide S.R.O. No. 220-Law/2005.

*»** WHO Ambient Air Quality Guideline Values (2005 and 2000), which are also being referred in the World Bank and IFC’s
General EHS Guidelines (2007)

The 24-hourly average SPM concentrations in the monitoring locations varied between 81.1-182.6 pg/m3. The
monitored values of SPM are found to be within Bangladesh NAAQS except at AQ4 where it exceeds Bangladesh
NAAQS. The higher concentration at AQ4 may be attributed to the ongoing construction activities adjacent to AQ4
site during the second season of monitoring and also due to its proximity to Narayanganj Industrial area (towards
its west).

The 24-hourly average PM1o concentrations in the monitoring locations varied between 40.2-90.0 ug/m?3. All the
monitoring value are within the NAAQS (150 pg/m3-24 hourly average) at all monitoring locations, however it is
above WHO, 2005 (50 pg/m3-24 hourly average) standard.

The 24-hourly average PM25 concentrations in the monitoring locations varied between 21.1 to 28.44 ug/m3. The
monitoring values are within the NAAQS (65 pug/m3-24 hourly average) at all the monitoring stations, however some
of these exceed WHO, 2005 (25 ug/m?3-24 hourly average) standard at some of the locations during certain times.

It may be seen that for both the seasons, the average concentration of particulate matter is well within Bangladesh
NAAQS; however, the values of PM1o exceed the WHO guidelines values. This is attributed to the presence of
operating industries in the 