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Adverse impact: An impact that is considered undesirable.
Ambient air: Surrounding air.

Aquatic: Growing or living in or near water.

Bangla: Bengali language.

Baseline (or existing) conditions: The ‘baseline’ essentially comprises the factual
understanding and interpretation of existing environmental, social and health conditions
of where the business activity is proposed. Understanding the baseline shall also
include those trends present within it, and especially how changes could occur
regardless of the presence of the project, i.e. the ‘No-development Option’.

Bazar: Market.
Beel: A ‘back swamp’ or depression can be either perennial or seasonal.
Beneficial impacts: Impacts, which are considered to be desirable and useful.

Biological diversity: The variety of life forms, the different plants, animals and
microorganisms, genes they contain and the ecosystems they form. It is usually
considered at three levels: genetic diversity, species diversity and ecological diversity.

Char: Newly accreted land: Land, sometimes islands, within main river channels and
nearby mainland or in the estuary, subject to erosion and accretion.

Ecosystem: A dynamic complex of plant, animal, fungal and microorganism
communities and associated non-living environment interacting as an ecological unit.

Emission: The total amount of solid, liquid or gaseous pollutant emitted into the
atmosphere from a given source within a given time, as indicated, for e.g., in grams per
cubic meter of gas or by a relative measure, upon discharge from the source.

Endangered species: Species in danger of extinction and whose survival is unlikely if
the existing conditions continue to operate. Included among those are species whose
numbers have been reduced to a critical level or whose habitats have been so
drastically reduced that they are deemed to suffer from immediate danger of extinction.

Environmental effects: The measurable changes, in the natural system of productivity
and environmental quality, resulting from a development activity.

Environmental Impact: An estimate or judgment of the significance and value of
environmental effects for natural, socio-economic and human receptors.

Environment Management Plan (EMP): A Plan to undertake an array of follow-up
activities which provide for the sound environmental management of a project/
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intervention so that adverse environmental impacts are minimized and mitigated,;
beneficial environmental effects are maximized; and sustainable development is
ensured.

Environmental Management: Managing the productive use of natural resources
without reducing their productivity and quality.

Erosion: Process in which wind and water removes materials from their original place;
for instance, soil washed away from an agricultural field.

Evaluation: The process of looking back at what has been really done or
accomplished.

Fauna: A collective term denoting the animals occurring in a particular region or period.

Field Reconnaissance: A field activity that confirms the information gathered through
secondary sources. This field study is essentially a rapid appraisal.

Flora: All of the plants found in a given area.

FSRU: A Floating Storage Regasification Unit (FSRU) is the vital component required
while transiting and transferring Liquefied Natural Gas (LNG) through the oceanic
channels. Thus, FSRU can be termed as a special type of ship which is used for LNG
transfer.

Habitat: The natural home or environment for a plant or animal.

Household: A household is identified as a dwelling unit where one or more persons live
and eat together with common cooking arrangement. Persons living in the same
dwelling unit having separate cooking arrangements constitute separate household.

Important Environmental Component (IEC): These are environmental components of
biophysical or socio-economic importance to one or more interested parties. The use of
important environmental components helps to focus the environmental assessment.

Khal: Small Channel, canal.

Land use: Types include agriculture, horticulture, settlement, pisciculture and
industries.

Mauza: A Bangla word for the smallest government administrative area corresponding
to village revenue unit.

Mitigation: An action, which may prevent or minimize adverse impacts and enhance
beneficial impacts.

Negative Impact: Negative change from the existing situation due to the project.

Public involvement / Public consultation: A range of techniques that can be used to
inform, consult or interact with stakeholders’ affected / to be affected by a proposal.
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Reversible impact: An environmental impact that recovers either through natural
process or with human assistance (e.g. cutting off fish migration by an embankment
might be reversible at a later stage if a proper regulator is built).

Stakeholders: Those who may be potentially affected by a proposal, e.g. Local people,
the proponent, government agencies, NGOs, donors and others, all parties who may be
affected by the project or to take an interest in it.

Taka: Unit of Bangladeshi currency.
Terrestrial: Living on land.

Thana: Sub-district level of government administration, comprising several unions
under district.

Union: Smallest unit of local self-government comprising several villages.
Upazila: Sub-district name. Upazila introduced in 1982.

Zila: Bengali word for district.
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1. Introduction

This report represents the results of Environmental & Social Impact Assessment (ESIA)
of Reliance Meghnaghat 750 MW Combined Cycle Power Plant at Sonargaon,
Narayanganj. To provide access to affordable and reliable electricity to all by 2021 as
well as to comply with the policy of Government of Bangladesh (GOB) and to
increase the efficiency on natural gas based power plants, RPL intends to construct
a new 750 MW Combined Cycle Power Plant in the Government allotted land for
BPDB.

Reliance Meghnaghat 750 MW Combined Cycle Power Plant project is a natural
gas fired power generation plant with rated capacity of 750 MW. The proposed area of
the plant is located at Meghnaghat inside the vicinity of BPDB's allocated 100 acre
government land where three other power plant exist viz. Meghnaghat Power Limited,
with capacity of 450 MW CCPP, Summit Meghnaghat Power Company Limited
(SMPCL) with capacity of 350 MW and Orion Power Meghnaghat Power Plant (OPML)
with capacity of 100 MW. The project company has applied for the Environmental Site
Clearance Certificate from Department of Environment (DoE) by submitting the IEE
and other documents.

The Reliance Meghnaghat 750 MW Combined Cycle Power Plant project will be
implemented by ADB & IDB Co-financing. The objective of this study is to provide an
examination and assessment of the major environmental & social impacts to be
created due to the project activity during its construction and operation phase. The
study will also focus on suggesting the possible mitigation measures for any adverse
impacts and a management & monitoring plan to evaluate the effectiveness of the
mitigation measures.

This ESIA report comprises of 12 sections and the contents of these sections are
summarized below.

2. The Project

Electricity generated in the power plant will be supplied to the 400 KV National Grid
of PGCB (Power Grid Company of Bangladesh). Fuel for the project shall be
supplied through a proposed 24 inch Gas Pipeline from Kutumbpur to Meghnaghat
being set up by GTCL (Gas Transportation Company Limited).The basic information
of the project is given below:

1. Name of the Project Reliance Meghnaghat 750 MW Combined Cycle Power
Plant

2. Sponsoring Ministry/ Ministry of Power, Energy and Mineral Resources (Power
Division Division)

3. Executing Agency Reliance Bangladesh LNG & Power Ltd.

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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4. Project Location Meghnaghat, Sonargaon, Narayanganj, Bangladesh.
5. Location of the 23°36'25.56"N, 90°35'32.16"E
Proposed Plant
6. Type of Project Combined Cycle power plant
7. Raw Materials The main raw material of the project is natural gas.
8. By-product, if any None

9. Net Plant Capacity 750 MWh of Electric Power

10. Project Cost Yet to be estimated

13. Total Area of Land 35 acres

14. Fuel Requirement RLNG/Natural Gas: 130mmscfd @ 100% load
15. Water Requirement & 1100 m®h; Source: Meghna River

Source of Water
16. Quantity of Discharge [196 m*/hr
Water

The proposed power plant will be located on Meghnaghat, Sonargaon in the district
of Narayanganj, Bangladesh. This land will be sufficient for the proposed 750 MW
combined cycle power plant. The power plant of 750 MW shall consist of multi shaft
configuration with two numbers of advanced classes GE Frame 9FA Gas Turbines,
two numbers of HRSGs & one number of Steam Turbine Generator. The project will
comprise of "Closed Loop Cooling" system for steam condensation which will
decrease the amount of water discharge significantly.

3. Policy and Legal Considerations

Environment

This ESIA report has been prepared by following the methodology prescribed in the
EIA guidelines for industries of DOE, ECA95 and ECR97, that are the main
legislative documents relating to environment protection in Bangladesh.

The environmental classifications for industrial projects in Bangladesh are based on
"inclusion lists" given in the ECR97 with "RED" being the highest category. Power
Plant is listed in the "Red Category" in ECR97 (i.e., serial no.6 in the ECR97 Red list
in Schedule-1.).

International Safeguard Requirements

The report is also compliant with ADB‘s Environmental Safeguard Framework. Steps
to consult potentially affected people by the project and to disclose the ESIA report
to the public have been taken for compliance with the Bank's policies of the ESIA
preparation, although these are non-mandatory as per national legislations.

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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The Safeguard Policy Statement (SPS), 2009 governs the environmental and social
safeguards of ADB's operations. It applies to all ADB-financed and/or ADB-
administered projects and their components, regardless of the source of financing,
including investment projects funded by a loan; and/or a grant; and/or other means,
such as equity and/or guarantees.

According to ADB environmental classification, the project falls under Category A
from environmental aspect, Category C from the aspect of "Involuntary
Resettlement" (as there is no land acquisition needed) and Category C from the
aspect of "Indigenous People" (no indigenous community lives nearby)under SPS,
2009.

4. Baseline Environment

Baseline environment is concerned with existing physical, chemical and biological
conditions of the area where the plant is going to be set up. The surface water, ground
water, ambient air quality and noise level have been analyzed to evaluate the primary
baseline of the area. The data from the monthly monitoring data of proposed Reliance
Meghnaghat 750 MW CCPP have also been used to evaluate the monthly
concentrations of PM, s and PMyq in the project area.

Water Environment: In the vicinity of the plant, the main surface water body is the
River Meghna which is adjacent to the site. The quality of the river water at three
locations around the project have been analyzed and found satisfactory. Ground water
level exists at a moderate (Generally below 8.0 m) depth in the area. Water from
underground source is assumed to be available as because most of the period of the
year the area remains under water. That means the recharge capacity of the ground
water level seems to be adequate. The ground water from the three locations around
the site has been analyzed and no parameter was found to be above the national and
international safe limit.

Ecological Baseline: In common with other peri-urban or rural areas; birds like Crow,
Salik, Chorui, doel, ghughu, Kokil, etc are seen at times at the project site. There are no
wildlife, natural forest and vegetation, endangered species of present in and around the
plant site. Although the plant site is mostly barren, there are a number of different types
of trees like jack fruit, mehogoni, krisnochura etc. along with few other shrubs around
the plant site.

Climate: The climate of the region is of tropical monsoon type. According to
Bangladesh Meteorological Department, the maximum temperature of 2013 at project
site is 37.0° C in June & July and minimum temperature is 5.3 °C in January. Mean
relative humidity for an average year (2013) is recorded as 73% and on a monthly
basis; it ranges from 54% in March to 81% in August. At normal times, the maximum
and minimum wind speeds at Dhaka (no meteorological station in Narayanganj) are 3.2
Knots/hr and 2.1 Knots/hr respectively in 2013. The rainfall is mostly confined in the

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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monsoon season i.e., between May to October. Maximum and minimum rainfall in May
2015 is 623 mm and 0 mm in Nov respectively.

Ambient Air Quality: The data from the DOE CAMS (continuous air quality monitoring
stations) is not available near the project area. So, to establish a realistic baseline air
quality, AECL has conducted 24 hours air sampling at 6 locations twice a week at each
location12 weeks. The baseline levels for criteria pollutants i.e., PM,s, PM45,CO, NO»
and SO, are compliant with DoE and World bank/IFC standard.

Noise: Baseline noise levels measured near the plant site were rarely found to be
above 70dBA except for few cases and the maximum value is 74.8 dBA, at 4 PM and
79.5 dBA at 6 PM in Mograpara. Since there is no homestead within the 2 km radius of
the proposed project, so, the noise emission from the project or anywhere nearby
would not create any harm to the neighboring community.

5. Potential Impacts of the Proposed Project

The purpose of impact evaluation is to assign relative significance to the predicted
impacts associated with the project, and thus determine the order in which impacts are
to be avoided or mitigated. It should be noted that impact evaluation are somewhat
subjective as the impacts can’t always be quantified before the event.

The following are the main objectives of impact evaluation: (i) Distinguish between
impacts that are of most concern (need to be avoided/ mitigated) and those that are
considered to be less important; (ii) Organize measures of significance in a way that
allows a comparison of alternative project proposals; and (i) Facilitate the
communication of results to the concerned public and to decision makers.

Key elements for assessing impact significance are: (i) Scientific and professional
judgment; (ii) Disturbance/disruption of valued ecological systems; (iii)) Degree of
negative impact on social values and quality of life; and (iv) Public perception versus
the scientific/professional opinion of the risks/benefits involved.

Identification of potential impacts due to the plant location, construction and operation
of the plant has been done using a checklist. The checklist contains the environmental
effects and impacts designated to stimulate the analysis and to consider broadly the
possible consequence of contemplated actions.

The significant impacts in different phases i.e., (i) due project location and design, (ii)
construction phase and (ii) operation phase have been identified using the process.
There are some impacts during construction of the power plant are air quality, surface
water quality and drainage pattern are concern. The impacts due to operation are most
important, which are: (i) Air Emissions especially NO- (ii) Noise, (iii) Water pollution,
and (iv) Occupational health

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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6. Prediction and Evaluation of Impacts

Preconstruction Stage: The power project would have minor impacts due to the
location of the project such as Impact on land use pattern in terms of Loss of
Homestead land, historical and Aesthetic Loss, Loss of sensible places, change in
landscape, disruption of earth surface, etc. All the impacts have been discussed and
mitigation measures have been recommended in the ESIA report.

During construction period: The power project would have significant environmental
impacts during the construction period. The potential impact would be divided into two
parts as 1) Impact due to construction associated facilities and 2) Impact during project
construction.

1. Impact due to construction of associated facilities: These include the following:

e Construction of Jetty

e Construction of Labour Shed and Site Office
e Construction of Access Road

e Construction of Transmission Line

2. Impact during project construction: These include the following:

e Impact on air quality

e Impact on surface and ground water quality

¢ Impact on noise quality

¢ Impact on solid waste management

¢ Impact due to sanitation and drinking water hazard

e Social acceptability of migratory and foreign workers at site
e Workers accident and Occupational safety

e Traffic congestion

e Hazardous waste management at site

Since the project would be implemented on the preoccupied and developed land of
BPDB for the power project and situated at the designated power village of BPDB,
resettlement will not be an issue in this case. Detailed environmental impacts and its
mitigation measured have been discussed in the ESIA report and proper management
& monitoring plan have been suggested to control the above impacts. The EPC
contractor and the project company — RBLPL will ensure the necessary implementation
and monitoring of EMP to comply the national and IFC/WB guideline during the
construction period.

During Operation period: As explained, the main potential environmental impacts,
which may arise as a result of operation of the project have been summarized below.

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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Atmospheric Emission and Air Quality: As the proposed power plant will utilize
Natural gas as fuel, the pollutants of potential concern will only be the Oxides of
Nitrogen (NOy) during the operation period of the project. The Heat recovery Steam
Generation (HRSG) system which produces steam by using the waste heat from the
Gas turbine will reduce the exhaust heat temperature to 365°C. The ground
concentration of NOy emission has been determined by emission dispersion modeling
(USEPA approved AERMOD 9.2.0 model). The air quality modeling has been done for
individual emission from this particular power project as well as the cumulative
emission from the all power projects in the area.

Bangladesh National Ambient air quality standard NOx level set for annual average.
As the primary data is not available throughout the year to measure at an annual
basis, Continuous Air Monitoring Station (CAMS) secondary data available from
Narayanganj CAMS station (Article 4.6) of DOE was used for analysis. The
Narayanganj CAMS station (23.63N and 90.51E) is around 10 km away from the
project site and the concentration of Narayanganj is much higher than the project
area considering the volume of industrial activity and emission level. Even
considering the highest concentration of NOx at Narayanganj CAMS, still the
aggregated NOx concentration (35.77 pug/m® and 36.47 pg/m®) is within the limit of
IFC/WB and Bangladesh standard. But the maximum & minimum 24hr NOXx
concentration has been found in our baseline study at Vatibalaki as 11.9 pg/m3 on
Nov and 5.1 pg/m® on October respectively.

Comparison Ambient air quality guideline for NOx (individual stack emission)

Pollutants [Average| Ambient |Concentration| Total Standard in pg/m?®
Period |concentration From RPLBL

BNAAQS*** | WHO/IFC | US
2007* EPA

NO 1hr - 10 - 200" 188
Annual | 35.67**** 0.10 35.77 100 40** 100

Comparison Ambient air quality guideline for NO, (cumulative stack emission)

Pollutants [Average| Ambient |Concentration| Total Standard in pg/m®
period [concentration From RPLBL

BNAAQS*** | WHO/IFC | US
2007* EPA

NO, 1hr 30 200" 188
Annual | 35.67**** 0.80 36.47 100 40** 100

* IFC Environmental Health & Safety Guidelines 2007

** Ambient air quality standard for small combustion facility using gas fuel and spark engine
***Bangladesh National Ambient Air Quality Standard

****Maximum Annual average of NOy as per Narayanganj CAMS

Noise: The gas turbine and the steam turbine will have internal noise level of around
85dBA which will be minimized by sophisticated acoustic power house building design
so as to minimize the noise up to standard. The heat recovery steam generator stack

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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will emit a noise level of 85dBA after providing the silencer. To reduce the effect, the
most effective and technologically advanced Critical Type Silencer will be used in the
stack.

In particular, significant noisy components such as the gas turbine sets are enclosed in
buildings acoustically designed, providing Styrofoam filler of 50 mm width in between
300 mm thick brick walls around the power house building. Moreover, thick doors are
provided and holes which may create sound pollution are sealed with sound proof
materials. Vibration pad will also be used at the bed of all power generation units to
prevent the vibration. The stack noise emission dispersion has been predicted by
means of noise impact modeling. It is observed from the noise emission modeling that
the max noise level within the 50m radius is 32.16dBA.

The resultant noise calculation with the ambient noise level shows that the noise level
after 300m from the power plant will not affect the ambient noise level of the area, so,
there would not create any noise problem due to the power plant to the nearest
settlement.

Liquid Discharge: The estimated water consumption is 1096 m%hr and discharge will
be 196 m>nhr in the proposed Reliance Meghnaghat 750 MW CCPP project. The low
amount of water discharge is due to the use of "Closed Circuit Cooling System". Owing
to the low amount of discharge and use of closed circuit cooling, rise in river
temperature will have no impact on river water temperature considering the amount of
discharge from the other power plants near the project premise.

The domestic liquid wastes would be disposed through a septic tank system. It has
been planned that the surface drainage network would be connected with an
interceptor prior to discharge to surface drainage system. All other surface water
coming from cooling tower blow down, DM plant rejects and service water will be taken
to wastewater treatment plant prior to discharge to natural water. The capacity of the
WWTP is 20 cu.m/ hour and detail of the WWTP has been given in the EISA report.

The other potential impact during the project operation will be as following:

e Solid and municipal Waste
e Lubricating oil
e Hazardous waste management
o E waste
o DBattery waste
e Occupational Health & safety
e Ecological Impact
o Flora & Fauna
o Fishery
o Forest

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016
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Wild life
Agriculture
Hydrology
Archaeological & cultural resources
e Socioeconomic Impact
¢ Impact on climate change
¢ beneficial impact

o O O

@)

Detail of the above impacts and the mitigation measures have been discussed in the
ESIA report and proper management & monitoring plan have been suggested to
control the above impacts.

7. Environmental Management Plan (EMP)

In the context of a project, Environmental Management Plan (EMP) is concerned with
the implementation of the measures necessary to minimize and offset the adverse
impacts and to enhance beneficial impacts. Unless the mitigation and benefit
enhancement measures are identified in ESIA and fully implemented, the prime
function of the ESIA cannot be achieved.

The objectives of EMP for the present project are: (i) Identification of Monitoring
requirements and Monitoring indicators; (ii) Mitigation measures to reduce or eliminate
negative impacts; and (ii) Enhancement measures to maximize positive impacts.
Environmental management plan has to be considered as part of the plant’'s overall
management and it would be part of the plant operational manual.

Management in Construction Stage

General construction management and control over conducting technological process
during construction works will be assigned to the contractor and RBLPL project
management. The contractor, in turn, concludes contracts with subcontract
organizations performing works at the construction site. The RBLPL authority bears
responsibility under Project Implementation unit (PMU) for selection and assessment of
subcontract organizations. Control functions over contract organizations activity in the
field of labor safety, industrial safety and preservation of the environment are also
assigned to the Consortium.

Management in Operation Phase

RBLPL Management will be responsible to operate the power project under Operation
& Maintenance unit (O&M) during the operation phase and will be responsible to
maintain the environmental and social standards for the project.

Mitigation Enhancement Measures
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For effective and environment friendly operation of a project, a set for guiding tools and
suggestions are necessary which need to be followed at various stages of plant
installation, operation and maintenance. This plan generally has various components of
management depending on the type of project or plant activity and types of discharge
and their pollution potential. This Environmental and Social Management Plan (ESMP)
once prepared forms the basis of environmental management actions from the part of
the project authority may need modification or up-gradation because of changes in the
plant operation or accurate pollution load/environmental problems detected afterwards.

Monitoring Plans

Monitoring of the performance of a plant is very important and sometimes vital.
Industrial units in Bangladesh generally do not monitor the environmental parameters
related to plant operation, thereby neglecting the environment. For surveillance of the
environmental performance of an industry, and monitoring of the quality of the local
environment, environment in the work-zone and the general impact zone have to be
performed on a regular basis.

A management set up has to be created for the environmental monitoring program
which can ensure compliance with national environmental standards. To this end a
committee (Environmental Management and Safety Committee) will be created with
plant manager as head and with 2-4 other members. The committee must meet at least
once in a quarter and discuss about the environmental status of the plant. The main
emission from the plants (i.e., air emissions, noise and any other) are to be analyzed as
per monitoring plan. The “the quarterly and annual environmental monitoring reports
will be submitted to DOE, ADB and will also be placed on the company website for
public scrutiny.

Monitoring in Construction Phase

The environmental monitoring program should be carried out as an integral part of
the planning and execution of the construction phase. It must not be seen merely as
an activity limited to monitoring and regulating activities against a pre-determined
checklist of required actions. Rather it must interact dynamically as project
implementation proceeds, dealing flexibly with environmental impacts, both expected
and unexpected. There are two types of monitoring during construction, 1) Visual
Monitoring and 2) Analytical Monitoring. The following are the visual monitoring, its
parameters and monitoring frequency for the RBLPL750 MW CCPP:

Visual Monitoring and Observation during Construction Phase:

Issue Key aspects Monitoring Responsibility
Frequency
Traffic volume Incoming & outgoing traffic, traffic Monthly EPC Contractor/
movement records Consultant
Site Security Proper fencing, isolation of site from
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general access, marked passage for
workers and visitors

Personal Protective

Ensure every single person involved in

disposal process

Equipment the construction activity wear proper PPE

Incident record & Documented record of all incident,

reporting accident, near misses etc. and its . .
remedial process.

Solid waste Quantity of solid waste, segregation and

Oily waste generation
& disposal system

Quantity of oily waste, storage and
disposal process

Worker’s health

Monitoring process of worker’s health

Compilain from
neighbours

Any significant complain from neighbours
and it's remedial procedure

Safety orientation &
training of workers

Frequency of training & orientation of
workers for safety

Sanitation & drinking
water facility to
workers

Availability of safe drinking water and
sanitation to the workers

Site Drainage

Maintaining proper drainage

Analytical monitoring and observation during Construction Phase:

Issue Parameters Monitoring Responsibility
Frequency
Ambient air PM;o and PM, 5 EPC Contractor/
Quality Consultant
River water Water temp., DO, BODs, COD, Oil .
and Grease and heavy metals (Cr,
Cd, Pb) Monthly
Groundwater Groundwater level, p", TDS, .,
Ammonia, Nitrate, Phosphate, As, Once in 6
Fe, Mn and Coliforms months
Soil quality Cr, Cd, Pb and Oil and Grease Once in 12 .
months
Noise level Noise at different locations Monthly ),
p"', Ammonia, Nitrate, Phosphate,
Drinking water As, Fe, Mn and Coliforms Monthly "

Monitoring in Operation Phase

Most of the environmental parameters will experience beneficial effects during the
operation phase of the power plant project. The following are the monitoring
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parameters and monitoring frequency for the RBLPL 750 MW CCPP east during
operation:

Issue Parameters Monitoring Frequency
Stack emissions NOx, and temperature Continuous
Ambient air quality CO, NO,, PM;y, PM, 5, SO, Quarterly at four locations, seasonal

or half yearly monitoring at other
sensitive receptors

River water Water temperature and DO, PH, Monthly
COD. BOD, TOC, DO, TSS, oil &
grease etc.

Effluent quality pH, DO, Sulphate, TSS, TDS, BOD, Monthly

COD, Total N, Total P

Groundwater pH, Colour, Turbidity, TDS, Once in 6 months
Ammonia, Nitrate, Phosphate, As, Fe
, Mn and Coliforms; Groundwater

level
Noise level Noise at different locations Once in 3 months
Fisheries, Plankton, | Number and Condition Once in 6 months
Zooplankton,
Vegetation etc.
Occupational health | Health status and safety Once in 3 months

and safety

The cost of the Environmental Management Plan (EMP) is divided into several parts to
reflect the different phases of the project and the requirements of each phase. The cost
of EMP must include the costs of the capacity building, public consultation and the
quality control requirements for a period of 5 years of operation. An allocation will be
made for EMP every year in budget estimated for the project.

8. Emergency Response and Occupational Health & Safety

Under the supervision of the ‘Environment Management and Safety Committee’, all
plant personnel will have responsibilities assigned to them during emergency. The
documented responsibility will be included in a program manual which can constitute a
part of the plants operation manual. Compliance with the responsibilities should be
monitored and if these are not carried out for any reason, corrective measures should
be taken.

The plant management will prepare an occupational health safety policy manual which
should be updated from time to time. The policy should be signed and dated by the
Chief Safety Officer who may be the Plant Manager. The policy should be discussed
with all the plant personnel. The Chief Safety Officer should periodically review the

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016



Environmental & Social Inpact Assessment (ESIA) of Reliance Meghnaghat 750 MW Combined Cycle Power Plant
At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

EXECUTIVE SUMMARY
policy and re-issue the policy.

9. Analysis of Alternatives

The ‘No Build’ alternative in the present case would mean continued power deficiency,
and in the face of increasing demand for industrial and economic growth leading to
worsening of poverty situation. So, the 'No build' alternative is unacceptable, and the
potential socio-economic benefits of implementation of such a project far outweigh the
adverse impacts, all of which can be controlled and minimized to an acceptable level.

After understanding the resource limitation of Bangladesh, it is evident that the best
possible technology for power generation is combined cycle technology. So, no other
power generation technology is recommended.

After the analysis of air quality modeling, it is evident that the air quality of the project
site is satisfactory and the air quality parameters are all within limit. Better air
environment is not easily found in an industrial area like Narayanganj district.

As the project site is far from locality and in a power hub, the power plant will not
affect the nearby people. Also, the power plant technology will not contribute to the
NOy content of the existing air and very little CO, will be contributed overall.

The power plant will use the first ever closed loop cooling system in Bangladesh and
will have zero thermal discharge in the River Meghna. That leads to the conclusion
that the selection of site is well calculated and no water related issue will arise in the
distant future due to the construction and operation of the Reliance Meghnaghat 750
MW CCPP.

The proposed power plant site is an empty government acquired land and no further
land acquisition was required. The land is now used as temporary grazing ground for
local cows as there is no boundary around the land. The cows will graze in the
remaining land that will be left after the construction of power plant. As there is no
relocation needed, no alternative is required for the proposed project site.

The project site is Bangladesh Power Development board's property which will be
leased to Reliance Bangladesh LNG & Power Limited, which was vacant and therefore
no resettlement issues are involved. After analysis of various possible alternatives, this
ESIA finds the plant’s environmental impacts at the selected site are acceptable if the
management procedures delineated are properly implemented. Therefore, the site has
been considered suitable for the plant.

10. Stakeholder Consultation and disclosure

Stakeholder consultations are very important and sensitive issues for setting up a new
industry in any area of Bangladesh. The process was initiated with an open objective to

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016



Environmental & Social Inpact Assessment (ESIA) of Reliance Meghnaghat 750 MW Combined Cycle Power Plant
At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

EXECUTIVE SUMMARY

ensure people’s participation right from the planning stage of the project. Furthermore,
this was aimed at improving the study taking into account opinions from the people of
the impacted area. Meetings with stakeholders consisted of community consultation
meetings, focus group discussions, and in-depth interviews with men and limited focus-
group discussions with women.

In recognition of the diversity of views within any community, it is very important to
obtain a clear understanding of the different stakeholders and to analyze their
capacity and willingness to be involved in some or all of the project and its planning
process. It is important to be aware of how different power relations can distort
participation. It is also important to examine how community skills, resources, and
‘local knowledge’ can be applied to improve project design and implementation. All of
this can be achieved by careful use of the various tools of Stakeholder Consultation.

In the series of informal profess of consultation various stakeholders have been
consulted e.g. local communities, men, women and local elders, local government
representatives, NGOs, local fishermen and their family, local cow owners etc. The
most important consultation was the consultation of local fishermen and cow owners.

Consultation of local fishermen

The village, Char Balaki, has roughly 200 families living there nearly for many years.
Most of the households depend on the fishing for their livelihood. On the aspect of
livelihood currently their greatest needs are lack of safe landing station for travelers,
commodities and goods, no proper communication means to reach from mainland to
the char, lack of variety of fish nets, seasonal variation of number of fishes found.

Fishermen in the village do fishing within 5-6 kilometres around the char including
40-50 meters from the outfall. Some fishermen do fishing in other areas sometimes.
Each fishermen consisting of two members can catch 5-10 kg fish per day in rainy
season and 1.5 - 2 kg per day in winter season. Per kg of fish is sold ranging from
BDT 500 to BDT 700.

The participants including men and women were noticed from the local people about
installation of Reliance Meghnaghat 750 MW CCPP and they do not find any negative
impact on their livelihood/ fishing. Instead they welcome the power generation activities
for the betterment of the country but they regret being deprived of electricity till days. In
the past, they didn't find the activities of the power plants detrimental to the fishing
activity.

Consultation of Cow Owners

There are no formal cattle farms near the project area but some people living near the
project area used to graze some of their domestic cows on the project land since the
land is unprotected and has no fencing. The number of cows is merely 25-30 and there
are plenty of green fields in the vicinity of the project area where they could find
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alternative grass land for the grazing of their cows. They are aware of the project and
they informed that they will drive their cows elsewhere once the proposed land is
occupied.

The stakeholders’ consultation process will be continued in the operation phase of the
plant as well, so that issues of public concern can be addressed.

According to the cow owners, the Project site is not the only place they use for
grazing their cows. They graze their cows wherever they can manage an empty
piece of land covered with grass. The project will not occupy the entire land;
therefore the remaining land can be used as a grazing ground.

The ESIA report will be uploaded in the Company’s website and a copy of ESIA is kept
at the plant for public review. The executive summary will be translated into Bangla and
will also be made available to the public.

11. Grievance Redress Mechanism

The Project Management has established a procedure to answer to project-related
queries and address complaints and grievances about any irregularities in application
of the guidelines adopted for assessment and mitigation of environmental safeguards
impacts. The complaints related to plant operation that may create inconveniences to
agency/ individual should be addressed based on consensus, the procedure will help to
resolve issues/conflicts amicably and quickly without resorting to expensive, time-
consuming legal actions.

To ensure impartiality and transparency, hearings on complaints will remain open to the
public. The GRC will record the details of the complaints and the reasons that led to
acceptance or rejection of the particular cases. The GRC will keep records of all
resolved and unresolved complaints and grievances and make them available for
review as and when asked for by appropriate authority, WB and any organizations
known to be working with urban development issues. However, it should be noted that
the GRC process will not pre-empt and aggrieved person’s right to seek redress in the
courts of law.

12. Conclusion and Recommendations

The present ESIA report finds that though there are certain environmental impacts
associated with the industrial unit under consideration, these are manageable.

The project is indispensable in view of the current energy shortage scenario in
Bangladesh. The impact on the social environment is positive given the employment
and business opportunities created for local residents from the project. The project
will help in the industrialization, accelerating socioeconomic growth, and improving
quality of life. One of the most critical issues for the project is safety. This has been
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adequately addressed through compliance with national building code (BNBC) in the
construction to ensure safety during natural disasters like earthquake and cyclone.

The project has been designed to comply with the country’s environmental laws and
regulations, especially on air emissions, ambient air quality, waste water effluent,
and noise. The project management has taken steps to ensure that the plant meets
the DOE/World Bank/ADB’s environmental standards. Given the management
measures and monitoring commitments by the RPL for the project, environmental
impact of the project will be manageable.

No development can be expected without any adverse impact on the environment.
The beneficial impacts on the nation as well as human beings would only be
meaningful and sustainable development would only be possible if adverse impacts
are minimized through strict maintenance and control measures as mentioned for
this project. All this would need vigilant care and cost money, and the project
authority should take these into consideration. However, the following are the
recommendations should be followed by the RBLPL during the construction and
operation of the project:

Follow the EMP: The Environmental monitoring Plan should be followed properly
and review of the EMP should be done as per plan.

Continuation of the baseline air monitoring study: Since the baseline air
monitoring study has been conducted from Sep-December, a follow up baseline air
quality monitoring should be conducted at July-Aug and Jan-Feb so that the proper
monsoon and dry season data would be reflected.

Continuation of the Stakeholder Consultation: To evaluate the true
consequences of the project, the Stakeholder consultations should be continued
during the Construction and operation of the project in a regular interval.

Post Environmental Impact Assessment: A post EIA should be conducted after
the implementation of the project to compare the ESIA mitigation measure that
suggested are logical and working properly.

Given the proponent’s commitments, actions undertaken for further measures to be
adopted in due course of time as required, the Reliance Meghnaghat 750 MW
Combined Cycle Power Plant project is going to be a nationally important and
environmentally sustainable industrial venture.
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CHAPTER ONE: INTRODUCTION

1.0 INTRODUCTION
1.1 PROJECT BACKGROUND

Electricity, the most usable form of energy, is one of the most important issues for
the economic development of a country. Electricity is a vital ingredient to upgrade the
socio-economic condition and to alleviate poverty. The supply of electricity has a
great impact on the national economy. Proper and enough reliable electricity supply
have a great positive impact on the country’s GDP. Therefore, use of electrical
energy is increasing day by day with rise of GDP growth. Human civilization has
tremendously been advanced by the versatile uses of electricity and demand for
electricity is integrated with all aspects of development.

Bangladesh is still at a very low level of Electrification. The government of
Bangladesh has declared its vision 2021 to provide electricity for all. Power Sector
Master Plan 2010 (PSMP-2010) has been undertaken to accommodate the govt.'s
vision 2021.According to the study the total demand would reach 34,000 MW
assuming a 7% GDP growth over the time period while according to plan, the
generation capacity would be about 40,000 MW. The aggregated investments for the
development of the generation, transmission and related facilities are found to be at
BDT 4.8 trillion (US$ 69.5 billion). The annual average of the investment amounts to
BDT 241 billion (US$ 3.5 billion).

According to Bangladesh Power Development Board (BPDB) presently the installed
generation capacity as on March 2017 in the power sector is 13,179 MW. The per
capita electricity consumption in Bangladesh remains one of the lowest in the Asian
region, At present, only about 68% of the total population (including renewable
energy) has access to electricity and per capita generation is 348 kWH, which is very
low compared to other developing countries. To alleviate poverty in the face of
resource limitations and high population density, Bangladesh requires an economic
growth rate of more than 7% p. a. In order to achieve this growth rate, electricity
growth needs to be achieved by 10%.So, the generation of electricity should be
increased for the following years to fulfill the upcoming increasing demands. Now the
biggest challenge for Bangladesh's economic growth is to ensure uninterrupted
electricity supply to reduce the demand- supply gap for the growing industrial,
agricultural and household needs.

Because of the critical nature, the Government of Bangladesh has given highest
priority to the power sector to enhance the generation capacity. BPDB has come up
with a comprehensive plan to meet the surging demand in power. Accordingly, the
government plans to eliminate the demand supply gap and achieve the ultimate goal
of providing "electricity to all" by 2021 by having generation capacity of 20,000 MW.
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To ensure overall and balanced development of the sector government has devised
immediate, short term, medium term and long term generation plans. The plans have
been developed based on a techno-economic analysis and least cost options.

However, the timely implementation of above plans is a concern as there are issues
with regards to availability of finance, competency of project sponsors and inherent
bureaucracies and other bottlenecks in the system. Further, the demand estimates
for power may also be understated to some extent. Strategies have been made to
meet the investment requirement by involving private sector with Government
through Public Private Partnership (PPP) initiatives. A successful IPP model has
been designed with a lot of comforts and protection to investors.

Responding to the need of the country, now the Reliance Bangladesh LNG &
Power Limited (the Company), part of the Reliance Group and one of the India’s
largest private power generation company, has proposed to set up gas based
combined cycle power plant project named Reliance Meghnaghat 750 MW CCPP
at Meghnaghat, Sonargaon, Narayanganj. Due to the scarcity of the natural gas
resources in Bangladesh, Reliance Power Limited has aimed to establish FSRU in
Bangladesh for this power project so that to give a proper solution by not enforcing
the present gas scarcity.

1.2 POWER GENERATION PLAN OF THE GOVERNMENT

In spite of financial constraints and gas supply shortages, the government designed
a strategy to overcome the crisis and at the same time meet the ever increasing
demand for power. It launched immediate, short, medium and long term programs to
increase power supply through introduction of fuel mix (gas, coal, liquid fuel, nuclear
energy and renewable), demand side management, energy efficiency and
conservation. After assessing the latest demand, the government has revised its
targets for increasing power generation. The year-wise details of the additional
power generation programs, both in public and private, are listed below:

Table 1.1 Plants Commissioned During 2012- 2016 in MW

YEAR 2012 2013 2014 2015 2016 TOTAL
Public 632 1467 1600 1410 750 5919

Private 1354 1872 1637 772 1600 7235
Total 1986 3339 3297 2182 2350 13154

(Source: Bangladesh Power Development Board)

Natural gas is the major source of fuel used for power generation (62.73%) with
furnace oil being the next (21.25%). Although coal is available in Bangladesh, due to
the huge cost of extraction and processing, use of coal in power generation has not
yet been more widespread (Table 1.2).

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 2
CHAPTER-1



Environmental& Social Inpact Assessment (ESIA) of Reliance Meghnaghat 750 MW Combined Cycle Power Plant

At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

Chapter 1: Introduction

Table 1.2 Power Generation Units (Fuel Type Wise)

Installed Capacity of BPDB Power Plants as on March 2017

Fuel Type Capacity (Unit) Total (%)
Coal 250 MW 1.9 %
Gas 8,267 MW 62.73 %
HFO 2,800 MW 21.25%
HSD 1,032 MW 7.83 %
Hydro 230 MW 1.75 %

Imported 600 MW 4.55 %
Total 13,179 MW 100 %

Derated Capacity of BPDB Power Plants as on March 2017

Fuel Type Capacity(Unit) Total (%)
Coal 200 MW 1.59 %
Gas 7,844 MW 62.36 %
HFO 2,743 MW 21.81 %
HSD 961 MW 7.64 %
Hydro 230 MW 1.83 %

Imported 600 MW 4.77 %
Total 12,578 MW 100 %

(Source: BPDB, March 2017)

Bangladesh is facing a major electrical power shortage for the last one decade. The
shortfall aggravated during recent years and the scenario in the power sector has
become a cause for great concern. The unbalanced supply-demand situation in this
sector will significantly hamper the development in all sectors of life including those
in agricultural, industrial, commercial and domestic sectors.

There is no alternative than to add more power generating units to the existing power
system of Bangladesh within the shortest possible time frame. The urgency is not
only because of the ever-increasing demand for electricity but also due to the fact
that many our existing power generating units are nearing the end of their life cycle.
The proposed 750 MW combined cycle power plant at Meghnaghat,
Narayanganjwould certainly help improving power demand situation to a
considerable extent.

1.3 Natural Gas reserve and Necessity of LNG import in Bangladesh
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Bangladesh is the seventh-largest producer of natural gas in Asia. Gas supplies
meet 56% of domestic energy demand. As of 2015, the natural gas reserves of
Bangladesh are 14.16 trillion cubic feet. The country has an average daily natural
gas production of around 2,700 million cubic feet. According to Table-1.2 around
62.73% power generation in Bangladesh is based on natural gas.

The demand for natural gas has been increasing day by day for its diversified use.
On the contrary the existing reserve is depleting. As a consequence, we are being
experiencing severe gas crisis especially to ensure gas supply to the power plants.
However, to alleviate gas reserve constraint government and private sector
stakeholders are exploring the import of LNG as well as natural gas through pipeline
from the neighboring countries.

Present government has accorded high priority to meet the increasing gas demand
of the country and to ensure uninterrupted gas supply to the national grid by
importing LNG and injecting it to the national gas grid pipeline. Government is also
considering import of gas either through pipeline from neighboring countries.

1.4 FSRU by Reliance Power Limited

Indications that indigenous gas resources are falling below sustainable economic
operational levels and eventually may run out in the short- to medium-term have
resulted in the need for supplementary feedstock in form of importing liquefied
natural gas (LNG).Keeping this is view; Reliance Power plans to establish a
Liquefied Natural Gas (LNG) storage and re-gasification facility/Terminal of up to 5
MMTPA capacities. The Terminal may be a Land based LNG terminal or a Floating
storage & Regasification Unit (FSRU) in the range of 6 MMTPA (million tons per
annum) with a storage capacity of 266,000 m*® located offshore of Kutubdia island in
Chittagong region of Bangladesh. Subsea and overland pipelines would transport the
gas from FSRU to the nearest gas grid pipeline.

1.5 OBJECTIVES OF ESIA STUDY

This report presents the finding of an Environmental & Social Impact Assessment
(ESIA) of the project proposed byReliance Bangladesh LNG & Power Ltd., a 750
MW gas based CCPP.The proposed plant is located at Meghnaghat, Sonargaon,
Narayanganj. The objective of the study is to provide an examination and
assessment of the principal environmental impacts of the proposed plant. The outline
of an environmental management plan also suggested with an indication of the
extent of work to be done to keep the development and environment compatible. In
this context, it should be noted that the term “environment” and its derivatives have
been used in a wide sense, which covers not only physical and chemical aspect, but
also the human dimension. The specific objectives of this ESIA are to:

o Present a brief discussion on the ESIA process and its role in the planning
and implementation of development projects;
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o Present a general description of the project and the process;
o Present a description of the pre-project environment;

o Delineate the significant environmental issues found and believed to be
involved;

o Identify the environmental impacts of the project and quantify them to the
extent possible;

o Suggest the plan for management of the environment, during the
implementation and operation of the plant.

1.6 STUDY METHODOLOGY

Based on the above Scope of Work, the following steps were followed during the
ESIA process:

» Undertaking a field survey towards collection of primary Baseline Social and
Environmental information and data pertaining to the project area;

Collection of Secondary data;
Understanding the technical aspects of the proposed power plants

Conducting modeling exercise to analyze environmental impact;

YV V V VY

Undertaking identification of potential environmental impacts (along with
residual impacts and cumulative impacts, if any) and evaluation of socio-
economic consequences of such impacts.

Identification of impacts was done using Checklists method. All the relevant social
and environmental risks and potential impacts have been taken due care of as part
of the assessment in compliance of the Performance Standards set by the Asian
Development Bank (ADB) following the guidelines set forth by DOE.

1.7 THE ESIA TEAM

Adroit Environment Consultants Ltd. (AECL) has prepared this report under the
guidance and supervision of Dr. Nasir Uddin Khan. The total team composition and
their expertise have been given in the table below:

Professional Name Expected Expertise
Highly experienced on conducting ESIA of
EESIA& various nature in home and abroad. Have vast
mission ; ; . :
: . , experience on identifying different
Modeling Dr. Nzilgr?ddm environmental  impacts and  suggesting
Expert mitigation measures for any  project.

Experienced on emission and noise modeling of
various projects. Experienced on
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Project stakeholder engagement - Public

consultation and Disclosure Plans.

Legal, Policy,
Health &
Safety
Professional

Md. Zahedur
Rahman

Highly experienced in
environmental impacts
mitigation measures.

identifying different
and  suggesting

coordinator

Power Plant Md. Abdul Matin Understanding the power plant configurations
Engineer ' for environmental issues.
Experienced on Social baseline studies,
Socio- Md. HumayunKabir community needs assessment, Social and
economist ' Community Health Impact
Studies/Assessments etc.
Ecological Experienced in aquatic flora and fauna analysis
Sigcr:\i/:ﬁi/st Dr. Abdur Jabber for different power projects
Experienced on conducting ESIA of various
Project nature. Involved in baseline environmental
Liaison MdHasanul Islam | study, identifying different environmental
Officer impacts, suggesting mitigation measures and
environmental management plan for any
project.
Make Liaison with all field staff and
Nuvia Noorain Cpnsultants; allocate staff & resources to
Rashid different places when necessary. Background
of organizing site visits, surveys, liaison with
community, public and govt. organizations, etc.
Make Liaison with all field staff and Consultants;
allocate staff & resources to different places
Field Md. Hadiuzzaman |when necessary. Background of organizing site
Investigator/ visits, surveys, liaison with community, public
co- and govt. organizations, etc.

Syed Hosnee Jahab

Base line data collection, sample collection from

Md. MuradHossain

site, sample preservation and laboratory
analysis.
Base line data collection, secondary data

collection, sample collection and site survey

Base line data collection, sample collection from

NigarShultana site, sample preservation and laboratory
analysis.
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Services performed by the consultant are conducted in a manner consistent with that
level of care and skill generally exercised by members of the engineering and
consulting profession. The report may not exhaustively cover an investigation of all
possible circumstances that may exist. However, an effort is made to discover all
meaningful areas under the stipulated time available. In evaluating subject site,
consultant relies in good faith on information provided by client's management or
employees. The Consultant assume that the information provided is factual, accurate
and accepts no responsibility for any deficiency, misstatement or inaccuracies
contained in this report as a result of omission or misrepresentation of any person
interviewed or contacted. However, the consultant notifies the contradictions and
errors in the data, where it seems appropriate.

It should be recognized that the information given in the report is time specific and
with the passage of time the relevancy of data and analysis may suffer. Specific
circumstances and condition of site can change due to which conclusion and
opinions may also change.

1.8 ACKNOWLEDGEMENT

The ESIA Report has been prepared basically with the support from Reliance
Bangladesh LNG & Power Limited and also from various government agencies
and NGOs including Bangladesh Power Development Board (BPDB), Bangladesh
Meteorological Department (BMD), Soil Resource Development Institute (SRDI),
Bangladesh Bureau of Statistics (BBS), Bangladesh Water Development Board
(BWDB), Department of Environment (DOE) and Department of Agriculture
Extension (DAE), etc. We would like to say thanks to each organization and its
employees for their contribution in conducting the study.

1.9 REPORT STRUCTURE

The ESIA report has been structured to provide primarily the information content of
ADB guideline and review requirement of TOR in a logical sequence. The issue and
the Corresponding section of the report where it has been addressed is summarized
in the following table (Table 1.3)

Table - 1.3 Issues and corresponding section of the report where these are
addressed

Sl. . Sections where
No ESIA Review Issues addressed
1 Introduction Chapter-1
2 The Project Chapter-2
3 Policy and Legal Consideration Chapter-3
AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 7

CHAPTER-1



Environmental& Social Inpact Assessment (ESIA) of Reliance Meghnaghat 750 MW Combined Cycle Power Plant
At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

| Chapter 1: Introduction

Sl. . Sections where
No ESIA Review Issues addressed
4 Baseline Existing Environment Chapter-4
5 Identification of Project Impact Chapter-5
6 Evaluation of Project Impacts and Mitigation Chapter-6
Measures
7 Environmental Management Plan (EMP) Chapter-7
8 Disaster Management Plan Chapter-8
9 Alternative Site Chapter-9
10 | Stakeholder Consultation Chapter-10
11 | Grievance Redress Mechanism Chapter-11
12 | Conclusion Chapter-12
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CHAPTER TWO: DESCRIPTION OF THE PROJECT

2.0 DESCRIPTION OF THE PROJECT
2.1 PROJECT DESCRIPTION

Reliance Meghnaghat 750 MW Combined Cycle Power Plant project is a natural
gas fired power generation plant with rated capacity of 750 MW combined cycle
power plant with the highest efficient technology will be selected. It is an optimized
system of high technology power generating equipment, software, and services that
are integrated into the utilities ancillary equipment to create an economical and
stable power generating facility.

Reliance Power Limited, a sister concern of the Reliance Group, is India’s largest
private sector power generation company. Reliance Power has been established to
develop, construct and operate power projects both in India as well as
internationally. To enhance cooperation between India and Bangladesh in the field of
power, Reliance Power agreed to invest in Bangladesh in the name of Reliance
Bangladesh LNG & Power Limited to build an integrated facility that consists of
3,000 MW LNG-based combined cycle power plants at various locations in
Bangladesh in phases and a LNG terminal with a Floating Storage Re-gasification
Unit (FSRU). Reliance Bangladesh LNG and Power has earlier submitted a detailed
techno-commercial proposal (in Oct-2014) with the pre-feasibility report, followed by
a tariff proposal (in Feb-2015) to the Power Division, Ministry of Power, Energy and
Mineral Resources, Bangladesh. After detailed discussions and valuable comments
from Bangladesh Power Development Board (BPDB), Power Grid Company of
Bangladesh (PGCB) and officials from the Power Division, it was proposed to split
the projects into three locations as follows — Phase | of 750 MW at Meghnaghat,
Phase Il of 1,500 MW in two sub phases at Chittagong and Phase Il of 750 MW at
Maheshkhali. Reliance Bangladesh LNG and Power will now set up a 750 MW gas-
fired power plant at Meghnaghat near Dhaka as a start-up towards implementing the
agreement to set up 3,000 MW power plants.

Reliance Bangladesh LNG and Power shall procure equipment of Gas turbines, Heat
recovery steam generator, Steam turbine etc. from renowned venders.

2.2 PROJECT CATEGORY

Under the criteria of DoE as per The Environment Conservation Rules, 1997, the
power generation process plant operation fall under Red Category that requires
Environmental & Social Impact Assessment (ESIA). As per the ESIA Guidelines of
DoE, it is mandatory to carry out Initial Environmental Examination (IEE) for Red
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Category projects prior to conducting ESIA. The IEE report should be submitted to
get environmental site clearance. As per ADB classification, the project falls under:

e Category A from environmental aspect,

e Category C from the aspect of "Involuntary Resettlement" (as there is no land
acquisition needed) and

e Category C from the aspect of "Indigenous People" (no indigenous community
lives nearby).

The basic data of the project are furnished in Table-2.1.

Table-2.1: Basic data on Reliance Meghnaghat 750 MW Combined Cycle Power
Plant

1. Name of the Project Reliance Meghnaghat 750 MW Combined Cycle Power

Plant
2. Executing Agency Reliance Bangladesh LNG & Power Ltd.
3. Project Location Meghnaghat, Sonargaon, Narayanganj, Bangladesh.
4. Location of the 23°36'25.56"N, 90°35'32.16"E
Proposed Plant
5. Type of Project Combined Cycle power plant
6. Raw Materials The main raw material of the project is natural gas.
7. By-product, if any None
8. Net Plant Capacity 750 MW of Electric Power
9. Project Cost US$ 833 Million
10. Total Area of Land 35 Acres

During Construction During Operation

11. Employment

1,800 160
12. Fuel Requirement RLNG/Natural Gas: 130mmscfd @ 100% load
13. Water Requirement & [1096 m®hr, Source: Meghna River.

Source of Water
14. Quantity of Discharge 206 m*hr
Water

2.3 SITE DESCRIPTION

2.3.1 Location
The proposed power plant will be set up at Meghnaghat, Sonargaon, Narayangani,

Bangladesh. It is situated approximately 36 kilometers southeast of Dhaka, near the
Meghna Road Bridge on the Dhaka-Chittagong Highway and is at around 2 km west
from Dhaka-Chittagong highway, at the bank of the river Meghna. The environmental
setting of the site is given in Table: 2.2.

Table 2.2: Environmental Setting of the site
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Sr. No. Particulars Details
1 Plant Location Pirojpur Union, Meghnaghat, Sonargaon,
Narayangan,;.
2 Plant Site Coordinates Latitude Longitude

23°36'25.56"N 90°35'32.16"E

General Elevation 3 m above MSL

Generally plain

Present land use at the site | Empty BPDB land allotted for power plant

3
4 Plant Site Topography
5
6

Nearest Highway Dhaka-Chittagong Highway- 2km E

7 Nearest Railway Station Narayanganj Railway Junction (8.94-km
W)
8 Nearest Airport Hazrat Shahjalal International Airport-
45 km N
9 Nearest Seaport Chittagong Port- 190 km S
10 Nearest Major Water Bodies | The River Meghna- Adjacent to project site
11 Nearest Town/City Narayanganj- 9 km West
[Population as per 2011 Census:
1,323,600]
12 Nearest Village Char Balaki (1-km, W)
13 Hills/Valleys No hills and valleys within 5 km radius
14 Archaeologically important | No important site within 5 km Radius
places
15 Protected areas as per | None within 10-km radius
Wildlife Protection Act,1972
16 Reserved/ Protected Forests | None within 10-km radius
17 Seismicity Seismic Zone-Il as per Geological Survey
of Bangladesh (GSB)
18 Defence Installations None within 10-km radius area

The site is situated to the west of a box- shaped island formed due to meandering of
River Meghna from its main course. The site is surrounded by Meghna River in the
north, west and south direction. There are three major power plants situated in the
east of the project site. Meghnaghat Power Limited, with capacity of 450 MW CCPP,
Summit Meghnaghat Power Company Limited (SMPCL) with capacity of 350 MW
and Orion Power Meghnaghat Power Plant (OPML) with capacity of 100 MW are
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situated at the eastern part of the project site. Char Balaki village is in the south-west
direction and Hossaindi Union of Gazaria Upazila is in the south of the project.

The nearest airport is Dhaka airport at a distance of 45 km north and the nearest port
is Chittagong port at a distance of 190 km south from the project site.

This power plant project altogether covers total land of 35 acres. This land will be
sufficient for the proposed 750 MW combined cycle power plant. With geospatial
reference, the project site lies in 23°36'25.56"N & 90°35'32.16"E. The Narayangan;
district map, Sonargaon upazila map, 1 km radius satellite map of the project and the
location map are presented in the following figures.

2.3.2 Land Use

The existing land that will be used for the proposed power plant project is a
government Khas Land. The land is currently empty and has been leased out by the
BPDB. Although, it's not been authorized for any use, the existing land is used as a
temporary grazing ground for the local cows. There is no locality within the two
kilometers radius of this project site. This part of Meghnaghat is mainly used for
industrial land use. There is numerous industries in this area including 3 other power
plants adjacent to the proposed Reliance Meghnaghat 750 MW CCPP.
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Figure: 2.1 (a) Narayanganj District Map

Figure 2.1(b): Sonargaon Upazila Map
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Figure 2.1 (c): Location of the Proposed Site
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Figure 2.1 (d):1 km radius satellite map of the Proposed Project
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Location Map of Reliance Meghnaghat 750 MW CCPP

Map: Nearest Receptors near Reliance Meghnaghat 750 MW CCPP

IYUIE 4L. 1 (1. NESAITDL ICLEPLUID dIVUTIU INClHdIILVEe vieylniaylidal 1 9V vy \l\lrl,
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2.3.3 Existing Industries at Meghnaghat

Existing Power Plants

Meghnaghat is an area consisting of several power plants situated in the Sonargaon
Upazila of the District of Narayanganj. Meghnaghat Power Limited, with capacity of
450 MW CCPP, Summit Meghnaghat Power Company Limited (SMPCL), a dual fuel
(Natural Gas/ liquid Fuel QOil) fired combined cycle power plant with capacity of 350
MW and Orion Power Meghnaghat Power Plant (OPML), a 100 MW HFO fired power
project under the government policy QRPP are situated at Power village,
Meghnaghat, Sonargaon, Narayanganj, near the bank of the Meghna River which is
adjacent to the proposed project. Around 65 acres of fallow land is still available in
that area under the supervision of Bangladesh Power Development Board (BPDB).

Existing Industries

Apart from power plants, being in an industrial zone, there are numerous numbers of
factories near and across the project site. In the inventory of the industries, there
includes ship yards, cement plants, packaging industries, chemical industries and so
many more. An inventory of the surrounding industries has been described in Table
2.3 and the locations have been shown in Figure 2.2 (a) & 2.2 (b).

Table 2.3: Existing Industries near the Project Site

Name of the Existing Industry Distance from the Project Site (km)

Orion Power Meghnaghat Limited 0.4
Summit Meghnaghat Power Company Limited 0.75
Meghnaghat Power Company Limited 0.95
Anandya Shipyard Limited 1.3

MTC Tiger Cement Plant 1.46

United Cement Plant 1.54

Unique Power Plant 1.81

Fresh Cement Factory 1.97

Holcim Cement Factory 2.15
Magura Paper Mills Ltd. 2.25
Bashundhara Paper Mills Ltd. 2.6

KSB Engineering Dockyard 3.1

Tasnim Chemical Complex 3.4
Khan Brothers Ship Building Limited 1.76
Bengal Shipyard Limied 1.6

Super Board Mills Limited 1.9
Rupsha Tank Terminals and Refinary Limited 2.05
Samuda Chemical Complex Limited 2.02
S.Co. Steel Limited 2.35

Map: Industries near Reliance Meghnaghat 750 MW CCPP ===
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Figure 2.2 (a): Existing Industries near the Project Site
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Figure 2.2(b): Existing Power plant beside the Proposed Project
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2.3.4 Access to Site

The project site is easily accessible from Dhaka through Dhaka-Chittagong highway.
Construction of a 1km access road between the Dhaka-Chittagong Highway and the
project site was completed by the BPDB in August 1999 in accordance with GOB and
DOE requirements. The roadway has been raised to the same elevation as the MPSA
using fill from the Meghna River. The inland waterway accessibility via Meghna River
is also considered to be feasible for the project site & logistics. The proposed project
will use the existing access road and no new access road will be constructed. The
location map of the proposed project is shown in Fig 2.3.

Figure 2.3: Location of the Proposed Project
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Figure 2.4: Surrounding picture of the Proposed Project.

2.3.5 Gas Interconnections

The total gas requirement for the project is about 130 mmscfd @ 100% load. The
proposed power plant will be run by natural gas which will be supplied by a GTCL
national gas pipeline coming from Kutumbpur, Comilla. On the other hand Reliance
Power is working to set up a LNG terminal where they will supply gas to national grid
through 36 inch Gas Pipeline from Kutubdia to Pekua. After the gas is commingled
with the national grid, a new pipeline will be built by GTCL which will deliver gas from
Kutumbpur, Comilla to the site. This pipeline is a project of GTCL and it is considered
as an associated facility of the project. The diagram of fuel gas system is attached in
Annexure 4.

2.3.6 Details of Gas Turbine Exhaust Gas Composition

The detail of the Gas Turbine Exhaust Gas Composition is given in Table 2.4:

Table 2.4: Gas Turbine Exhaust Gas Composition

Gas Turbine Exhaust Gas Composition (% Molar)
Nitrogen 66-78
Oxygen 10-18

Water Vapor 3-12
Carbon Dioxide 2-5
Argon 0.7-0.9
Pollutants PPMV
NOXx 25 (DRY @15% 02)

2.3.7 Evacuation of Power from the Proposed Reliance Meghnaghat 750 MW
CCPP

At present the spread of 400 kV transmission lines in Bangladesh is limited to only
Dhaka region. Part of Dhaka ring is at 400 kV and another 400 kV two double circuit
line connects Indian grid substation of Baharampur to Bheramara grid substation of
Western Bangladesh which is used for power import from India. The other 400 kV
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network extends from Meghnaghat — Aminbazar to evacuate power from existing
Meghnaghat Power station & reliable power to western part of the Dhaka.

Govt. of Bangladesh shall facilitate firm power evacuation for the Project. For the plant
capacity of 750 MW, 400 kV two double circuit lines will be used for the evacuation of
power. It is proposed to connect plant substation to the 400 kV lines connecting
Aminbazar using a LILO as a temporary measure. Further, it will be connected to
PGCB 400 kV AIS at Meghnaghat in future once it is ready. The temporary facility for
power evacuation will again be built in the existing land of the BPDB where absolutely
no land acquisition is needed and therefore, no resettlement is necessary.

The power evacuation plan has been shown in Annexure 3.
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Figure 2.5 - Grid Transmission network of Bangladesh

Land for the LILO Facility

National Survey Organization has conducted survey on the location for suitable LILO
attachment facility and proposed Three Transmission Towers. The temporary facility
for LILO attachment will be built in the existing Govt. land where absolutely no land
acquisition is needed and therefore, no resettlement is necessary. But local people
use the land for one crop cultivation. If those lands are used, they need to be paid for

the crop 2-3 times from market price.

The coordinate of the proposed towers and their distances from the transmission

gantry is given below:

Tower Name & Location Co-ordinate Distance from

Transmission Gantry

Tower | X=254173.03 203 m
Y=2613146.07

Tower I X=253658.45 733 m
Y=2613275.80

Tower IlI X=253353.46 1058 m

Y=2613161.05

The alignment and details of the tower has been given in Fig 2.6.

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 15
CHAPTER-2



Environmental& Social Impact Assessment (ESIA) of Reliance Meghnaghat 750 MW Combined Cycle Power
Plant At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

| Chapter 2: Description of the Project |

Figure 2.6: Transmission Tower Facility
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2.3.8 Land Acquisition

BPDB has allocated the land on priority & accorded clearance for development of
750 MW CCPP at Meghnaghat power site for this power project. The draft land lease
agreement has agreed between Reliance Bangladesh LNG and Power Limited and
BPDB and final agreement shall be signed shortly. It is a vacant land of BPDB which
is used as a power generation hub. The project company has no issue of land
acquisition as they are getting the land from BPDB.

The land was initially acquired by government of Bangladesh for BPDB in 1995
(Source: BPDB) with a vision of building a power hub to deal with the increasing
demand of electricity. At that time, the land was newly formed low lying char type
land which was owned by the government (Khas land) and allotted for BPDB. Later
BPDB has developed the land and allocated as power generation hub.

Although, no acquisition is needed for the project, the land is used as a grazing
ground for the local cow owners even though it's not permitted. The number of cows
grazing in this land is merely 25-30. Therefore, the grazing ground can be relocated
at a different place according to the owners.

2.4 PROJECT OBJECTIVES

In Bangladesh, there is acute shortage of electricity generation capacity. Addition of
generation capacity is urgently required to fulfill the demand and to provide reliable
and quality power supply in Bangladesh. Hence, to supply clean, green and
sustainable power in Bangladesh, Reliance Bangladesh LNG and Power Limited has
planned to establish the LNG based power plant at Meghnaghat. The main
objectives to undertake this project are to:

e Meet the growing electricity demand of the country and to increase the
stability and reliability of the power system.

e Reduce the ever increasing gap between demand and supply of electricity of
the country.

e Increase the power generation through maximum utilization of country’s
natural gas resources available.

e Using clean and environment friendly re-gasified LNG due to the scarcity of
the natural gas in Bangladesh (or even run the power plant on natural gas as
and when the domestic gas situation improves in the country).

e Accelerate the economic development of the country by adequate and reliable
power generation.

e Support the planned target of power generation in the country for meeting
long term power development plans.
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2.5 PROJECT COMPONENT DURING CONSTRUCTION
251 JETTY

A temporary jetty will be constructed during the construction phase of the project to
ensure convenient and efficient transportation of the construction material and the
component of the actual power plan. The proposed jetty will be constructed on the
western bank of the River Meghna or on the southeast corner of the project site and
it'll be demolished after the completion of the project.

The location of the RO-RO jetty is on the western boundary as per BPDB
recommendation. Total land requirement is ~1.5 acres. This is a temporary jetty
required only for the purpose of transportation during the construction period. The
dredged depth of 3 to 4 m is required. The Jetty has been shown in the layout of the
project in Annexure-2.

2.6 PROJECT COMPONENT DURING OPERATION
2.6.1 THE POWER PLANT DETAIL
2.6.1.1 Description of the Technology

The proposed configuration of 750 MW Power block shall consist of Two (2) gas
turbine generators, two (2) heat recovery steam generators and One (1) steam
turbine generator with “Multishaft” arrangement .The proposed combined cycle plant
shall be based on latest state-of-the art heavy duty industrial type gas turbines
suitable for base load and cyclic load operation in both simple (open) cycle and
combined cycle mode.

The main advantages of the above selected configuration include:
. Has higher part load efficiency.

. Higher reliability.

. More operational flexibility.

. Lesser time for installation.

. Can be used for peaking Duty.

. It is proven equipment globally with reference conditions.

. Spares are easily available as few machines of 9FA class are running in India
and Bangladesh.

A combined-cycle facility consists of four main components: control, auxiliary
components, gas turbine, and generator. A gas turbine could function in simple
cycle, in combined cycle or in both cycles. In simple cycle, high-temperature exhaust
gases are released directly into the atmosphere through bypass stack of 44 mtr
height, while in combined cycle exhaust gases enter the recovery boiler for
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production of steam. The steam then enters the steam turbine for production of
electric energy. Combined steam-gas cycle has some advantages:

(i) Energy generation is clean—i.e. it's the most acceptable technology from an
ecological standpoint.

(i) High efficiency factor, more than 50%.
(iii) Minimal land requirement.
(iv) Minimal water requirements.

(v) Fast operations: The station starts and shuts down quickly, so it is possible to
operate the facility both for base and peak load.

The Gas Turbine proposed for the Plant is the General Electric (GE) PG 9351(FA)
(9FA), equipped with a hydrogen/air cooled generator. The 9FA is derived from the
GE 9F CTG of 50 Hz, heavy-duty type GTs. The proven model is an integrated
system solution that delivers improved reliability, higher efficiency, increased power
output, and extended maintenance intervals, while maintaining current best-in-class
NOx and CO emission levels. Only natural gas fuel firing is conceived for the
proposed project.

The 9FA gas turbine is configured with the robust Dry Low NOx (DLN) 2.0+
combustor, which is ideally suited for 50 Hz power generation market. The DLN 2.0+
combustor is the industry leader in pollution prevention for 50 Hz combined cycle
applications with greater than 56% efficiency achieving less than 25 ppm NOx. On
gas, the combustor operates in a diffusion mode at low loads (< 50% load), and a
pre-mixed mode at high loads (> 50% load). While the combustor can operate in the
diffusion mode across the load range, diluents injection would be required for NOx
abatement. All F class gas turbines include 15 to 18 stage axial compressor and a
three-stage turbine, and they feature a cold-end drive and axial exhaust, which is
beneficial for combined cycle arrangements where net efficiencies over 56-58% can
be achieved.

The HRSGs, which have been contemplated for the proposed project, are fabricated,
horizontal, triple pressure, reheat, natural circulation type, unfired, outdoor type
metal duct that connects to the combustion turbine exhaust and directs the exhaust
hot gas from Gas Turbines that will pass through a series of metal tubes to the
exhaust stack to produce steam for the condensing type Steam Turbine Units (Two
HRSGs to Feed one Steam Turbine). HRSGs consist of a casing that houses super
heaters (HP, IP and LP), evaporators (HP, IP and LP), economizers (HP, IP and LP),
reheater sections, mounted steam drums (HP, IP and LP) and internal insulation and
lagging. No supplementary firing in the HRSG is envisaged for the project.

Gas flow leaving the gas turbine passes through diffuser and transition duct to the
HRSG where the available energy converts water to superheated steam. The
relatively cool gases leaving the HRSG pass through the outlet duct, stack breeching
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and exhaust stack of 50 mtr heights to the atmosphere. The height of the HRSG flue
gas stack will be sufficient to meet all applicable environmental regulations.

The steam turbine shall be high performance tandem compound reheat design with
condensing type. The steam turbine shall be two casing design with a single shell,
opposed flow combined high (HP) and intermediate pressure (IP) section and a two-
flow low pressure (LP) section. The HP and IP sections are on one rotor, supported
by two journal bearings, and utilizes impulse staging. The Generator is on the LP
end of the turbine. The steam turbine has a down flow exhaust.

A generic process flow diagram of the proposed project with the above configuration
is shown as below in Figure 2.7.

Figure 2.7: Generic process flow diagram of the proposed project

2.6.1.2 Power Plant Configuration

The proposed configuration of 750 MW Power block shall consist of Two (2) gas
turbine generators, two (2) heat recovery steam generators and One (1) steam
turbine generator with “Multishaft” arrangement . So, the configuration would be of
2+2+1. The proposed combined cycle plant shall be based on latest state-of-the art
heavy duty industrial type gas turbines suitable for base load and cyclic load
operation in both simple (open) cycle and combined cycle mode.

The main advantages of the above selected configuration include:

. More suitable for phase wise implementation.

. Has higher part load efficiency.

. Higher reliability.

. More operational flexibility.

. Lesser time for installation.

. Can be used for peaking Duty.

. It is proven equipment globally with reference conditions.

. Spares are easily available as few machines of 9FA class are running in India.

2.6.1.3 Type of Gas Turbine

The GT used for the performance runs is the General Electric (GE) PG 9351(FA)
(9FA), equipped with a hydrogen cooled generator. The 9FA is derived from the GE
9F CTG of 50Hz, heavy-duty type GTs.

The following assumptions, guidelines, and criteria govern the selection process.

v' 2x1 General Electric PG 9351(FA) combined cycle operating on natural gas.
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New and clean equipment operating at ISO conditions; 15°C, 60% relative
Humidity, mean sea level.

Operating on natural gas with a dry low nitrogen oxides combustion system.
The design characteristics of the Natural gas are given in table.

The gas line pressure is approximately 35-40 bar

v' The cooling water temperature is provisional at 15°C.

NANENENEN

2.6.1.4 Type of Boiler

Considering ease of operation and maintenance, ease of handling during
transportation, ease of erection and simplicity of construction, a vertical module
forced circulation triple pressure reheat type heat-recovery boiler with water tube
construction without supplementary firing is considered for this project.

2.6.1.5 Heat Recovery Steam Generator

The HRSGs, which have been contemplated for the proposed project, are fabricated,
horizontal, triple pressure, reheat, natural circulation type, unfired, outdoor type
metal duct that connects to the combustion turbine exhaust and directs the exhaust
hot gas from Gas Turbines that will pass through a series of metal tubes to the
exhaust stack to produce steam for the condensing type Steam Turbine Units (Two
HRSGs to Feed one Steam Turbine).

HRSGs consist of a casing that houses super heaters (HP, IP and LP), evaporators
(HP, IP and LP), economizers (HP, IP and LP), reheater sections, mounted steam
drums (HP, IP and LP) and internal insulation and lagging.

Gas flow leaving the gas turbine passes through diffuser and transition duct to the
HRSG where the available energy converts water to superheated steam. The
relatively cool gases leaving the HRSG pass through the outlet duct, stack breeching
and exhaust stack to the atmosphere.

i) Maximum pressure & temperature- 122 bar and 567 °C
ii) Steam output: 542 TPH

iii) Exhaust gas temperature: 613 °C

iv) Estimate of boiler evaporation: 1.5%

2.6.1.6 Steam Turbine

The steam turbine shall be high performance tandem compound reheat design with
condensing type. The steam turbine shall be two casing design with a single shell,
opposed flow combined high (HP) and intermediate pressure (IP) section and a two-
flow low pressure (LP) section. The HP and IP sections are on one rotor, supported
by two journal bearings. The Generator is on the LP end of the turbine. The steam
turbine has a down flow exhaust.

1 Make : GE
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2 Model : D11

3 Type : TC-Down flow

4 Rated Load : 266520

5 Rated Speed : 3000 rpm
Steam Parameters

a HP steam pressure admission X 119.83 bar

b HP steam temperature admission X 565.6 °C

¢ HP steam flow admission : 541.77 t/hr

d IP steam pressure admission : 25.242 bar

e IP steam temperature admission : 565.6 °C
IP steam flow admission : 613.69 t/hr

g LP admission pressure : 4.6912 bar

h LP admission temperature : 318.8 °C

i LP admission flow : 706.85 t/hr

j Exhaust pressure : 0.092354 bar

2.6.1.7 Water treatment Plant

The requirement of raw water for 750 MW CCPP would be 1096 m3/hr which will be
pumped from the Meghna River to the plant. Hence raw water pump house/channel
will be planned at off take point for the plant.

The scheme to be selected for water treatment depends upon the quality of raw
water available, required quality of treated water and also economic considerations.

The Raw Water Treatment Plant needs to produce water of a quality that satisfies
the requirements of suitable feed water to Secondary Treatment Systems. The
required design quality of treated water from the Raw Water Treatment Plant is
mentioned as below.

Iron : Less than 0.3 ppm.

Turbidity : Less than 10 NTU at rated capacity of
Clariflocculator and less than 15 NTU at 20%
overloading condition

Organic matter | : Less than 0.05 ppm

There are several treatment options in the plant to treat the raw water as per the
requirement and consumption. The water first passes through clarification plant in
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which solid particles will be separated by coagulation and clarification. The proposed
treatment plant envisages the aeration of raw water & for removal of organic matter,
chlorination of raw water is envisaged. Clarification by Klari-tubesettler type Clarifier
is established technique for removal of suspended solids from raw water and the
same is envisaged in Raw Water Treatment Plant. To optimize the consumption of
coagulant and to increase the efficiency of TSS removal, suitable provision for
addition of coagulant aid shall also be provided in the Raw Water Treatment Plant.
Around 921 cu.m/hour water will flow to close loop condensate cooling system as
make up water.

Around 198 m®/hour water will be carried to DM plant to receive polish water to feed
those to different precision cooling system in generator and NOx injection.

Effluent Treatment Plant: All liquid effluents emerging out of the power plant from
different sections shall be collected in an effluent treatment plant and treated (as
required) to meet the stipulations of Pollution Control Board. The capacity of the ETP
would be around 20 m*hour.

The treated effluents shall also meet quality requirements mentioned in Ministry of
Environment and Forests Gazette Notifications.

Sl No Parameters Unit Values

1 Aluminium (Al) Ppm 0.27
2 Biochemical Oxygen Demand (BOD) Ppm 5

3 Chemical Oxygen Demand (COD) Ppm 16
4 Chloride (Cl) Ppm 12
5 Color Hazen BES
6 Fluoride Ppm <MDL
7 Manganese (Mn) Ppm 0.06
8 Nitrogen (Nitrate) Ppm 5

9 Nitrogen (Nitrite) Ppm <MDL
10 pH Ppm 7.8
11 Phosphate Ppm 0.37
12 Potassium (K) Ppm 5
13 Sodium (Na) Ppm 20
14 Sulphate Ppm 2
15 Total Suspended Solid (TSS) Ppm 8
16 Turbidity NTU 25*
17 Ammonia Ppm 0.6
18 Total Organic Carbon (TOC) Ppm 3.2
19 M — Alkalinity Ppm 35
20 P — Alkalinity Ppm 0
21 Ca - Hardness (as CaCO;) Ppm 20
22 Mg - Hardness (as CaCO;) Ppm 15
23 Iron (Fe) Ppm 0.6
24 Ferrous Iron (Fe?*) Ppm 0.01
27 Free Chlorine (Cl,) Ppm 0.03
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28 Silica (SiOy,), reactive Ppm 11
29 Silica (SiOy), colloidal Ppm 3.5

Note * Pretreatment plant shall be designed considering 500 NTU as inlet raw water
turbidity

Note * Pre-treatment plant shall be designed considering 500 NTU as inlet raw
water turbidity

2.6.1.8 Cooling Water System Detail

Heat rejection for a combined cycle in this project is accomplished by circulating
cooling water through the condenser. The circulating cooling water system
envisaged for the plant is re-circulating type system with cooling towers. For the re-
circulating type CW system, the clarified water will be pumped by CW Makeup
pumps to the cold water channel. Water from cold water channel will enter the CW
pump house through bar screens/trash racks at low velocity to filter out debris. Stop
log Gates will be provided after the screens to facilitate the maintenance. For
carrying circulating water from CW pump house to TG area and from TG area to
cooling tower, steel lined concrete duct would be provided. For interconnecting CW
duct with CW pump, condenser and cooling towers, steel pipes shall be used.
Induced Draft Cooling Tower for the module is envisaged. Cooling tower shall be
with FRP Frame, PVC tower fill, fill supports, air inlet louvers, drift eliminators etc.

2.6.1.9 Water Requirement

It was calculated that about 1096 cubic meters of fresh water per hour flow is
required as the makeup water for the close circuit cooling system and other uses. As
the location of the plant is at the bank of the river Meghna, so, to fulfil the
requirement of the cooling water a new pump station could be constructed at bank of
the Meghna River. As closed loop cooling system with cooling towers will be adopted
in this project, major portion of the water will be recirculate for further use. About 206
cum/hour of water is expected to discharged from the plant to the river after
treatment. The detailed water balance diagram is attached in Annexure 10.
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Figure 2.8: Water Balance Diagram
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2.6.1.10 Effluent Treatment Plant (ETP)

All the waste water generated at the various sources will be collected at one point,
as far as practicable and technically viable, before treatment and then treated to
meet the statutory requirements. Treated effluents are equalized in Guard pond
before reuse and recycling within the plant. Excess treated and equalized effluent
will be disposed off through plant’s effluent outfall. This discharge will thus meet the
permissible standards

Treated Effluent quality shall be as per the following:
pH :6.0-9.0

Suspended solids : 100 mg/I

Oil and grease : 10 mg/

The Effluent Treatment Plant conceived will handle effluent from the following
facilities-

¢ Neutralized waste from DM plant
e Cooling tower blow down

e Boiler blow down

e Waste water from the plant wash

Neutralized waste from DM Plant, Cooling tower blow down and Boiler blow down do
not need any treatment except only dilution and retention of effluent in CMB is
envisaged before discharging outside the plant boundary

For waste water from the plant wash, Treatment plant is envisaged with suitable
capacity before discharging through CMB. The capacity envisaged is 20 cum/hr. The
following treatment will be done in the ETP:

e Collection tank

e Coagulation & Flocculation

e Solid separation by clarifier

e clean water to CMB

e Sludge thickening

e Sludge dewatering by centrifuge

Sludge generated from Pre Treatment plant shall be treated suitably and solid waste
generated shall be disposed outside plant.

The layout plan of the ETP is attached in Annexure 12.
2.7 Project Schedule

Pre Construction Period
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The pre construction period started with the principle approval from the GOB on
March 27, 2016. The pre construction period will be completed with the completion of
site clearance which will indicate the end of all bureaucratic procedure.

Construction Period

The construction period will start in 5" of June, 2017. The mechanical erection is
expected to be started on 5™ March, 2018. The construction period is expected to be
finished by 3™ June, 2019.

Operation Period

The operation period is expected to start after the erection of the plant has been
completed and the test generation has been observed to be fully functional.

The detail of the project schedule has been provided in Annexure 21.

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 27
CHAPTER-2



Environmental& Social Impact Assessment (ESIA) of Reliance Meghnaghat750 MW Combined Cycle Power
Plant At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

Chapter 3: Policy, Legal, and Administrative Framework

ha,pte K

CHAPTER THREE: POLICY, LEGAL, AND ADMINISTRATIVE
FRAMEWORK

3.0 POLICY AND LEGAL CONSIDERATION

3.1 BACKGROUND

The emerging environmental scenario calls for attention on conservation and
judicious use of natural resources. There is a need to integrate the environmental
consequences of the development activities and for planning suitable measures in
order to ensure sustainable development. The environmental considerations in any
developmental process have become necessary for achieving sustainable
development. To achieve such goals the basic principles to be adopted are:

e To enhance the quality of environment in and around the project area by
adopting proper measures for conservation of natural resources;

e Prevention of adverse environmental and social impact to the maximum
possible extent;

e To mitigate the possible adverse environmental and socio-economic impact
on the project-affected areas.

The proposed Project is covered under several environmental Policies & legislations
pertained with GOB, ADB Safeguard Policy Statement (SPS) 2009. All of the policies
or legislation aimed at the conservation and protection of the environment. The
existing policies and legislation, which are relevant to the environment, are described
in the following sections.

3.2 POLICIES
3.2.1 Industrial Policy 1991

The Industrial policy of 1991 contains the following clauses in respect of
environmental protection

o To conserve ecological balance and prevent pollution during industrialization

o To take effective steps for pollution control and conservation of environment
during industrialization
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To ensure embodying of necessary pollution control and preventive measures by
industrial investment project endangering environment.

3.2.2 National Environmental Policy 1992

Bangladesh National Environmental Policy (GoB, 1992) was approved in May 1992,
and sets out the basic framework for environmental action, together with a set of
broad sectoral action guidelines. Key elements of the policy are:

o Maintenance of the ecological balance and overall progress and development of
the country through protection and improvement of the environment.

o Protection of the country against natural disasters.

o lIdentification the regulation of all types of activities which pollute and degrade the
environment.

o Ensuring sustainable utilization of all natural resources.

o Active association with all environmentally-related international initiatives.

Environmental policy contains the following specific objectives with respect to the
industrial sector:

o To adopt corrective measures in phases in industries that causes pollution.

o To conduct Environmental Impact Assessments for all new public & private
industries.

o To ban the establishment of any industry that produces goods cause
environmental pollution, closure of such existing industries in phases and
discouragement of the use of such goods through the development and/or
introduction of environmentally sound substitutes.

o To ensure sustainable use of raw materials in the industries to prevent their
wastage.

3.2.3 National Conservation Strategy

National Conservation Strategy (GoB/IUCN, 1992) was drafted in late 1991 and
submitted to the Government in early 1992. This was approved in principle; however
the final approval of the document is yet to be made by the cabinet. It underwent a
number of modifications over the last five years, and is waiting to be placed before
the cabinet finally sometime in late September 1997. For sustainable development in
industrial sector, the report offered various recommendations; some of those are as
follows:
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o Industries based on nonrenewable resources should be made to adopt technology
which conserves raw materials, and existing industries should be given incentives
to install technical fixes to reduce wastage rate.

o All industries, especially those based on imported raw materials, should be
subjected to ESIA and adoption of pollution prevention/control technologies should
be enforced.

o No hazardous or toxic materials/wastes should be imported for use as raw
material.

o Import of appropriate and environmentally sound technology should be ensured.

o Complete dependence on imported technology & machinery for industrial
development should gradually be reduced so that industrial development is
sustainable with local skills and resources.

3.2.4 National Environmental Management Action Plan (NEMAP), 1995

National Environmental Management Action Plan, also referred to as NEMAP (GoB,
1995) is a wide-ranging and multi-faceted plan, which builds on and extends the
statements set out in the National Environmental Policy. NEMAP was developed to
address issues and management requirements during the period 1995 to 2005, and
sets out the framework within which the recommendations of the National
Conservation Strategy are to be implemented.

NEMAP has the broad objectives of:

o lIdentification of key environmental issues affecting Bangladesh;

o lIdentification of actions necessary to halt or reduce the rate of environmental
degradation;

o Improvement of the natural and built environment;
o Conservation of habitats and biodiversity;
o Promotion of sustainable development;
o Improvement in the quality of life of the people.
One of the key elements of NEMAP is that sectoral environmental concerns are

identified. In outline, the environmental issues of the industrial sector include the
following:
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o Pollution arising from various industrial processes and plants throughout the
country causing varying degrees of degradation of the receiving environment
(Air, Water, and Land).

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

o Low level of environmental awareness amongst industrialists and
entrepreneurs.

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

o Economic constraints on pollution abatement and waste minimization such as
the cost of new technology, the competitiveness of labor, and intensive
production methods as compared to more modern methods.

o Concentration of industry and hence pollution in specific areas which
exacerbate localized environmental degradation and exceed the carrying
capacity of the receiving bodies.

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

o Establishment of industries at the cost of good agricultural lands and in the
residential areas.

o Lack of incentives to industrialists to incorporate emission/discharge treatment
plant in their industries.

3.3 NATIONAL LEGISLATION

3.3.1 Environment Conservation Act 1995 (ECA 1995)

Formal concern at the national level, for the state of environment in Bangladesh can
be traced back to at least Independence and passing of the Water Pollution Control
Act in 1973. Under this a small unit was established in the Directorate of Public
Health Engineering (DPHE) to monitor pollution of ground water and surface water.

In order to expand the scope of environmental management and to strengthen the
powers for achieving it, the Government issued the Environmental Pollution Control
Ordinance in 1977. The ordinance provided for the establishment of an
Environmental Pollution Control Board, which was charged with formulating policies
and proposing measures for their implementation. In 1982, the board was renamed
as Department of Environmental Pollution Control (DEPC). Four divisional offices
were established in Dhaka, Chittagong, Khulna and Bogra. A special presidential
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order again renamed the DEPC to the Department of Environment (DOE) and placed
under newly formed ministry of Environment and Forest (MoEF) in 1989.

The national environmental legislation known as Environmental Conservation Act,
1995 (ECA'95) is currently the main legislative document relating to environmental
protection in Bangladesh, which repealed the earlier environment pollution control
ordinance of 1997 and has been promulgated in 1995. The main objectives of
ECA’95 are:

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

The main strategies of the act can be summarized as:

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

o Regulation in respect of vehicles emitting smoke harmful for the
environment.

o Environmental clearance.

o Regulation of the industries and other development activities - discharge
permit.

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

o Promulgation of standard limit for discharging and emitting waste.

o Formulation and declaration of environmental guidelines.

3.3.2 Environment Conservation Rules, 1997 (Subsequent Amendments in
2002 and 2003)

A set of the relevant rules to implement the ECA’ 95 has been promulgated (August
1997). The rules mainly consist of:

e The national Environmental Quality Standards (EQS) for ambient air, surface
water, groundwater, drinking water, industrial effluents, emissions, noise and
vehicular exhaust;
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e Categorization of industries, development projects and other activities on the
basis of pollution activities of the existing or proposed industries/development
projects/activities.

e Procedure for obtaining environmental clearance;

e Requirement for undertaking IEE and ESIA as well as formulating EMP
according to categories of industries/development projects/activities;

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

The Rules incorporate "inclusion lists" of projects requiring varying degrees of
environmental investigation.

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.

Orange: Industries/development projects/activities fall into two categories. Orange
“A” is less polluted and Orange “B” is moderately polluted required to submit general
information, a process flow diagram and schematic diagrams of waste treatment
facilities along with their application to DOE for obtaining environmental site
clearance and environmental clearance.

Red: Industries/development projects/activities are those which may cause
‘significant adverse’ environmental impacts and are therefore required to submit an
ESIA report. It should be noted that they might obtain an environmental site
clearance on the basis of an IEE report, and subsequently submit an ESIA report for
obtaining environmental clearance along with other necessary papers.

Environmental standards in operation in Bangladesh also Promulgated under the
Environment Conservation Rules 1997. There are standards prescribed for varying
water sources, ambient air, noise, odor, industrial effluent and emission discharges,
vehicular emission etc.

The Bangladesh standards intend to impose restrictions on the volume and
concentrations of wastewater/solid waste/gaseous emission etc. discharged into the
environment. In addition a number of surrogate pollution parameters like Biochemical
Oxygen Demand, or Chemical Oxygen Demand; Total Suspended Solids, etc. are
specified in terms of concentration and/or total allowable quality discharged in case
of waste water/solid waste. Additionally specific parameters depending on the
manufacturing process are specified such as phenol, cyanide, copper, zinc,
chromium etc. Air emission quality standards refer mostly to concentration of mass
emission of various types of particulate, sulfur dioxide, and oxides of nitrogen and in
some cases volatile organic compounds and other substances.
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The Bangladesh standards in general are less stringent compared to the developed
countries. This is in view to promote and encourage industrialization in the country.
The Bangladesh standards are not for any specific period of time. There is no
provision for partial compliance too.

The ambient standard of water quality, air quality and noise are presented in Table
3.1 to Table 3.5 in the following page. Standards refer to discharges to freshwater
bodies with values in parentheses referring to direct discharges to agricultural land.

Table 3.1: Inland Surface Water Quality Standards for Waste from Industrial

Units
Parameters Unit Inland Surface
WaterQuality
Standards
Temperature Centigrade 40
Biological Oxygen Demand (BODs) at 20° C mg/| 50
Chemical Oxygen Demand (COD) mg/I 200
Dissolve Oxygen (DO) mg/I 4.5-8
Total Dissolved Solids (TDS) mg/I 2,100
p 6-9
Suspended Solid (SS) mg/I 150
Nitrate mg/I 10.0
Arsenic mg/I 0.2
Lead mg/I 0.1
Chloride mg/I 600
Iron mg/I 2
Manganese mg/l 5
Copper mg/I 0.5
Oil & Grease mg/l 10
Source: ECR- Schedule 10
Table 3.2: Standards for Drinking Water
Parameters Unit | DoE (Bangladesh) Standard
for drinking water
pH 6.5-8.5
Hardness(as CaCO3) mg/L 200-500
Iron mg/L 0.3-1.0
Chloride mg/L 150-600
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Parameters Unit | DoE (Bangladesh) Standard
for drinking water
Arsenic mg/L 0.05
Residual chlorine mg/L 0.2
Total Coliform n/mL 0
Fecal Coliform n/mL 0
Ammonia mg/L 0.5
Nitrate mg/L 10
Phosphate mg/L 6

Source: ECR- Schedule 3

Table 3.3: Ambient Air Quality Standards

Source: ECR- Schedule 2 (Amended in 2005)

Abbreviation: ppm: Parts Per Million

Notes:

(Ka) Not to be exceeded more than once per year

(Kha) Annual average value will be less than or equal to 50 microgram/cubic meter
(Ga) Average value of 24 hours will be less or equal to 150 microgram/cubic meter
for one day each year.

(Gha) Maximum average value for every one hour each year will be equal or less
than 0.12 ppm.

At national level, sensitive areas include national monuments, health resorts,
hospitals, archaeological sites and educational establishments.
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Table 3.4: Standards for Gaseous Emission from Industries

Parameters for power plant (<200 Standard present
MW)
Oxides of Nitrogen 40 ppm

Source: ECR- Schedule 11

Table 3.5: Ambient Noise Standards

Areas Day Time Night Time
dBa dBa
Silence Zone: Zone A 50 40
Residential Area: Zone B 55 45
Mixed Activity Area: Zone C 60 50
Commercial Area: Zone D 70 60
Industrial Area 75 70

Source: ECR- Schedule 1 (Amendment in 2006)

The second column of limits values refer to day time (06.00 to 21:00) and the third
column to night time (21.00 to 06.00). A silence zone is defined as an area within
100m, around hospitals or educational institutions.

3.3.3 Labor Management Acts
3.3.2.1 The Factories Act, 1965 and the Factories Rules 1979

This act is generally applicable to any ‘factory’. "Factory’ means any premises
including the precincts thereof whereon 10 or more workers are working or were
working on any day of the preceding twelve months and in any part of which a
manufacturing process is being carried on with or without the aid of power, but does
not include a mine.

This act defines worker as "a person employed in any manufacturing process or in
cleaning any part of the machinery or premises used for a manufacturing process, or
in any other kind of work incidental to or connected with, the manufacturing process,
but does not include any person solely employed in clerical capacity in any room or
place where no manufacturing process is carried on".

Manufacturing process as defined by the act stands for any process for —

A. Making, altering, repairing, ornamenting, painting and washing, finishing, or
packing, or otherwise treating any articles or substances with a view to its use,
sale, transport, delivery, display or disposal. Or

B. Pumping oil, gas, water, sewerage or other fluids or slurries. Or

C. Generating, transforming or transmitting power or gas. Or
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D. Constructing, reconstructing, repairing, refitting, finishing or breaking up of ships
or vessels. Or

E. Printing by letter press, lithography, photogravure or other similar work or book-
binding which is carried on by way of trade or for purposes for gain or incidental
to another business so carried on.

This act prescribes the requirements of safety and health to be maintained, and
covers:

a) Maintenance of standards of cleanliness.
b) Adequate lighting, ventilation & temperature.

c) Control of elements hazardous to health like dusts, gases, fumes, etc. associated
with particular operations.

d) Requirement of certificate of fithess for young persons from certifying surgeons.

e) Requirement of periodical medical examination for persons engaged in hazardous
operations.

f) Requirement for making available adequate first-aid facilities.

g) Requirement of a dispensary manned by a medical practitioner for units
employing 500 or more workers.

h) Length of working hours & night work for young persons and women, and
prohibition of employment for operating dangerous machines

i) Prohibition of employment of women and children near cotton openers
j) Requirement of precaution against fire and explosions.
k) Requirement of fencing and guarding of machinery, casing of new machinery

I) Requirement for work on or near machinery in motion, striking gear and devices for
cutting off power, self-acting machine

m) Requirement for cranes and other lifting machinery, hoist and lift, revolving
machinery, pressure plant

n) Requirement of safety measures for buildings.
0) Requirement of precautions against dangerous fumes.

p) Maximum weight to be lifted carried or moved by adult men, women and young
persons.

g) Requirement for floors, stairs and means of access; pits, sumps, opening in floors,
etc.
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r) Requirement for protection of eyes
s) Requirement for explosive or inflammable dust, gas, etc.
t) Reporting of accidents and occupational diseases.
u) Sanitary conveniences- requirement of latrine, urinals, spittoons, drinking water

v) Requirement of canteen, eating place, washing facilities, rest room, child room

w) Requirement for appointment of welfare officer for units employing 500 or more
workers.

Responsible authorities-

Department of Inspection for Factories and Establishment under the administrative
control of the Ministry of Labor and Manpower is responsible for enforcement of the
legislation. It is the responsibility of the employer to provide facilities to employees as
asked for by the law and it is the obligation of the workers to abide by the provisions
of the Act.

3.3.2.2 Workmen’s compensation Act, 1923, and rules thereunder

This act has been last amended in 1987 and applies to factories, docks, construction
work, railways, transport workers, excavation, gas and electricity workers, etc.

It holds liable an employer to pay compensation for death and injury or disablement
caused by accident arising out of and in the course of employment. And it considers
contraction of occupational diseases peculiar to the nature of the work done as an
injury like accident.

The act provides —
e A list of injuries that is considered to result in permanent partial disablement.
e A list of persons considered as workmen.

e A list of occupational diseases, and includes a list of employments for the
purpose of such diseases.

e Means of calculating compensation payable for disablement or death.
Responsible authorities-

Department of Inspection for Factories and Establishment is responsible for
enforcement of the legislation.

The Chairman of the Labor courts is also the Commissioner of Workers’
Compensation.

Comment-
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The act covers a wide range of workers spells that the employer is not liable for
compensation if workers remove or disregard any safety guard or devices provided
for securing safety.

3.3.4 Bangladesh Explosive Act, 1884

Power to make rules as to licensing of the manufacture, possession, use, sale,
transport and importation of explosives:

Rules under this section may provide for all or any of the following, among other
matters, that is to say:-

(a) The authority by which licenses may be granted;

(b) The fees to be charged for licenses, and the other sums (if any) to be paid for
expenses by applicants for licenses;

(c) The manner in which applications for licenses must be made, and the matters
to be specified in such applications;

(d) The form in which, and the conditions on and subject to which, licenses must
be granted;

(e) The period for which licenses are to remain in force; and

(f) The exemption absolutely or subject to conditions of any explosives from the
operation of the rules.

Rules made under this section may impose penalties on all persons manufacturing,
possessing, using, selling, transporting or importing explosives in breach of the rules,
or otherwise contravening the rules:

(a) In the case of a person so manufacturing, using or importing an explosive, an
imprisonment for a term which may extend to ten years and shall not be less
than two years, and also a fine which may extend to fifty thousand Taka in
default of which a further imprisonment for a term which may extend to one
year,

(b) In the case of a person so selling or transporting an explosive, an
imprisonment for a term which may extend to seven years and shall not be
less than one year and also a fine which may extend to thirty thousand Taka
in default of which a further imprisonment for a term which may extend to one
year,

(c) In the case of a person so possessing an explosive, an imprisonment for a
term which may extend to five years and shall not be less than six months,
and also a fine which may extend to twenty thousand Taka in default of which
a further imprisonment for a term which may extend to six months,

(d) In any other case, an imprisonment for a term which may extend to two years
and shall not be less than three months, and also a fine which may extend to
ten thousand Taka in default of which a further imprisonment for a term which
may extend to three month.
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3.4 OTHER LEGISLATIONS

3.41 ENVIRONMENTAL REQUIREMENTS OF THE ASIAN DEVELOPMENT
BANK (ADB)

The ADB Safeguard Policy Statement 2009 sets out the requirements for ADB's
operations to undertake an environmental assessment for projects funded by the
bank. The environmental assessment requirements for projects depend on the
significance of impacts on the environment by the project. Each proposed project is
scrutinized as to its type; location; the sensitivity, scale, nature, and magnitude of its
potential environmental impacts; and availability of cost-effective mitigation
measures.

A project is classified as one of the environmental categories (A, B, C, or FI).

Category A: A proposed project is classified as category A if it is likely to have
significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. These impacts may affect an area larger than the sites or facilities
subject to physical works. An ESIA is required.

Category B: A proposed project is classified as category B if its potential adverse
environmental impacts are less adverse than those of category A projects. These
impacts are site-specific, few if any of them are irreversible, and in most cases
mitigation measures can be designed more readily than for category A projects. An
IEE is required.

Category C: A proposed project is classified as category C if it is likely to have
minimal or no adverse environmental impacts. No environmental assessment is
required although environmental implications need to be reviewed.

Category Fl: A proposed project is classified as category Fl if it involves investment
of ADB funds to or through a FlI.

Categorization based on the Most Environmentally Sensitive Component.

Categorization is to be based on the most environmentally sensitive component. This
means that if one part of the project is with potential for significant adverse
environmental impacts, then project is to be classified as Category A regardless of
the potential environmental impact of other aspects of the project. Of course only
those aspects of the project with potential for significant adverse environmental
impacts need to be assessed in detail. The scoping for the ESIA and the TOR for the
ESIA report should focus on the significant environmental issues.

Basic Environmental Assessment Requirements

Category A. ESIA is required to examine the project’s potential impacts, and to
recommend an environmentally sound project by comparing all possible alternatives.
Public consultation must be undertaken at least twice during the ESIA process, once

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 13
CHAPTER-3



Environmental& Social Impact Assessment (ESIA) of Reliance Meghnaghat750 MW Combined Cycle Power
Plant At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.

Chapter 3: Policy, Legal, and Administrative Framework

during the early stage of the ESIA field studies and after the draft ESIA report has
been prepared. The ESIA should recommend mitigation measures for minimizing the
adverse impacts and identify environmental monitoring requirements. The mitigation
measures and proposed monitoring are to be incorporated into the EMP. An ESIA
report must be prepared following the recommended format in Appendix 2. The
SESIA shall be circulated to the Board at least 120 days prior the Board
consideration. The ESIA and SESIA are to be made available for public (and
published it on ADB’s web-site). The Borrower should translate the SESIA into the
local language.

Category B. An IEE is required for Category B projects to determine whether or not
significant environmental impacts warranting an ESIA are likely. If an ESIA is not
needed, the IEE is regarded as the final environmental assessment report. Public
consultation must be undertaken during the IEE process. An IEE report is required to
follow the recommended format. For Category B projects deemed environmentally
sensitive, the SIEE should be submitted to the Board at least 120 days prior to the
Board consideration. In addition to the SIEE, IEE will be made available to Board
members upon request. The Bank may make the SIEE available to locally affected
groups and NGOs, upon request, through the Board Member of the DMC concerned,
or through the Bank’s Depository Library program, except where confidentiality rules
would be violated.

Category C. No ESIA or IEE is required but environmental implications of the project
still need to be reviewed and mitigation measures if any should be directly integrated
into the project design.

Category Fl. Environmental Assessment of the financial intermediation and equity
investments is required. A due diligence assessment of the financial intermediary
and its environmental management system (EMS) is required, except in the where
the subproject involves only small loans with insignificant impacts. In the cases
where there will be on lending through credit lines, an environmental assessment
and review procedures for subprojects are required. The environmental assessment
and review procedures are similar to that for sector loans and the requirements for
public involvement, information disclosure, and in some cases, clearances by ADB

apply.
A comparison between ADB and DOE requirements are given in the Table below:

Table 3.6: A comparison between ADB and DOE requirements

ADB DOE
Category Requirements Category Requirements
Category A | - ESIA to examine potential Green - No Environmental
impacts clearance is needed as
- Public consultation (atleast project is pollution free
twice during ESIA process) - No environmental study
- Recommendation of is required
mitigation measures and
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proposed monitoring in

EMP
Category B | - |IEE is required to assess Orange A |- General information
possible impact - Process flow diagram
- Public consultation to be - ETP facilities.

incorporated in IEE
- |IEE report to be written in
recommended format

Category C | - NoEIAand IEE isrequired | Orange B |- General information
- Environmental implication - Process flow diagram
of the project is required to - ETP facilities.
be reviewed

- Mitigation measures (if
any) to be incorporated

Category Fl | - Environmental Red - IEE report to be
Assessment of the submitted followed by the
financial intermediation ESIA report
and equity investments is - General information
required. - Process flow diagram

- A due diligence - ETP facilities.

assessment of the
financial intermediary and
its environmental
management system
(EMS) is required.

3.4.2 ENVIRONMENTAL AND SOCIAL GUIDELINES OF THE INTERNATIONAL
FINANCE CORPORATIONIFC/WB GROUP

As a member of the World Bank Group, the International Finance Corporation (IFC)
has the environmental and social guidelines for projects funded by it following those
of the World Bank. The World Bank procedures for EA study cover policies,
guidelines and good practices. Such guidelines therefore follow the national best
practices in undertaking any development project in Bangladesh. The environment
safeguards policies applicable to the proposed project are the following:

* Environmental Assessment (EA) (OP 4.01/BP/GP 4.01): An Environmental
Assessment isconducted to ensure that IFC-financed projects are environmentally
sound and sustainable,and that decision-making is improved through appropriate
analysis of actions and of theirlikely environmental impacts. Any IFC-funded project
that is likely to have potentialadverse environmental risks and impacts in its area of
influence requires an EA indicatingthe potential risks, mitigation measures and
environmental management framework or plan.

* Natural Habitats (OP/BP 4.04): Natural habitats are land and water areas where
most of theoriginal native plant and animal species are still present. Natural habitats
comprise manytypes of terrestrial, freshwater, coastal, and marine ecosystems. They
include areas lightlymodified by human activities, but retaining their ecological
functions and native species.The Natural habitats policy is triggered by any project
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(including any subproject under asector investment or financial intermediary loan)
with the potential to cause significantconversion (loss) or degradation of natural
habitats, whether directly (through construction)or indirectly (through human
activities induced by the project). The policy has separaterequirements for critical
(either legally or proposed to be protected or high ecologicalvalue) and non-critical
natural habitats. World Bank’s interpretation of “significantconversion or degradation”
is on a case-by-case basis for each project, based on theinformation obtained
through the EA.

* Forestry (OP/GP 4.36): This policy is triggered by forest sector activities and World
Banksponsoredother interventions, which have the potential to impact significantly
uponforested areas. The World Bank does not finance commercial logging
operations but aimsto reduce deforestation, enhance the environmental contribution
of forested areas, promoteafforestation, reduce poverty and encourage economic
development.

* Cultural Property (OPN 4.11): Physical cultural resources are defined as movable
or

immovable objects, sites, structures, groups of structures, natural features and
landscapesthat have archaeological, paleontological, historical, architectural,
religious, aesthetic, orother cultural significance. Physical cultural resources may be
located in urban or ruralsettings, and may be above ground, underground, or
underwater. The Bank seeks to assistcountries to manage their physical cultural
resources and to avoid or mitigate adverseimpact of development projects on these
resources. This policy is triggered for any projectthat requires an EA.

* Policy on Disclosure of Information, 2002: There are disclosure requirements at
every partof the project preparation and implementation process. Consultation with
affected groupsand local community should take place during scoping and before
Terms of references(ToRs) are prepared; when the draft EA is prepared; and
throughout project implementationas necessary. The Borrower makes the draft EA
and any separate EA report available incountry in a local language and at a public
place accessible to project-affected groups andlocal community prior to
appraisal.Besides, IFC has set out 8 (eight) performance standards in respect of
various parameterspertaining to a proposed project. These eight performance
standards of IFC with theircorresponding parameters as under:

» Performance Standard 1: Social and Environmental Assessment and Management

System

» Performance Standard 2: Labour and Working Conditions

* Performance Standard 3: Pollution Prevention and Abatement

» Performance Standard 4: Community Health, Safety and Security

» Performance Standard 5: Land Acquisition and Involuntary Resettlement

+ Performance Standard6: Biodiversity Conservation and Sustainable Natural
ResourceManagement

» Performance Standard 7: Indigenous Peoples

AECL/ESIA/Reliance Meghnaghat 750MW CCPP/2016 Page 16
CHAPTER-3



Environmental& Social Impact Assessment (ESIA) of Reliance Meghnaghat750 MW Combined Cycle Power

Plant At Meghnaghat, Sonargaon, Narayanganj, Bangladesh.
Chapter 3: Policy, Legal, and Administrative Framework

» Performance Standard 8: Cultural Heritage.

Of the above eight performance standards set by IFC, the Performance Standard 1
envisagesestablishing the importance of: (i) integrated assessment to identify the
social andenvironmental impacts, risks and opportunities; (ii) effective community
engagement throughdisclosure of project-related information and consultation with
local communities on mattersthat directly affect them; and (iii) the client’s
management of social and environmentalimpacts throughout the life of the
project.The rest seven of the performance standards, i.e., Performance Standards 2
through 8 seek toascertain establishing requirements to avoid, reduce, mitigate or
compensate the impacts onpeople and the environment, and to improve conditions
where appropriate.

Table 3.7: WHO Ambient Air Quality Guidelines

Averaging Guideline value in
Period pg/m3

Sulfur dioxide (SO32) 24-hour 125 (Interim target1)
50 (Interim target2)

20 (guideling)

10 minute 500 {guideline)

Nitrogen dioxide (NO2) 1-year 40 (guideline)

1-hour 200 {guideline)
Particulate Matter 1-year 70 (Interim target1)
PM1o 50 (Interim target2)
30 (Interim target3)

20 (guideling)
24-hour 150 (Interim target1)

100 (Interim target2)
75 (Interim target3)
50 (guideline)
Particulate Matter 1-year 35 (Interim target1)
PM25 25 (Interim target2)
15 (Interim target3)
10 (guideling)

24-hour 75 (Interim target1)
50 (Interim target2)
37.5 (Interim target3)
25 (guideling)

Ozone 8-hour daily 160 (Interim target1)
maximum 100 (guideline)
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Table 3.8: Noise Level Guidelines

One Hour Laeq (dBA)
Receptor Daytime Nighttime
! 07:00 - 22:00 ! 22:00 - 07:00
Residential; institutional; 55 45
educational®
Industrial; commercial 70 70

Table 3.9: Emission Guidelines for Combustion Turbines (in mg/Nm?®)

. Particulate . . . Dry Gas, Excess
Combustion Technology / Fuel Matter (PM) Sulfur Dioxide (S02) Nitrogen Oxides (NOx) 02 Content (%)
Combustion Turbine NDA/DA NDA/DA
Natural Gas (all turbine types of Unit > S0MWth) NIA Nk | NA MIA 51 (25 ppmj 15%
Fuels other than Matural Gas (Unit > > S0MWth) 50 0 Use of 1% or Use of 0.5% or 152 (74 ppmje 15%
less 5 fuel less 5 fuel

3.5 ENVIRONMENTAL CLEARANCE

Formal ESIA guidelines in Bangladesh are set out in “Rules and Regulations under the
1995 Environmental Protection Acts” as published in the official Gazette on August 27,
1997. Any proponent planning an industrial project is currently required under
Paragraph 12 of the Environmental Protection Acts, 1995 to obtain “environmental
clearance letter:” from the Department of Environment.

The first to obtain environmental clearance is for the project proponent to complete &
submit an application form which may be obtained from the appropriate DoE regional
offices as per the category. The application is accompanied by other supporting
documents (i.e. project profile, lay-out plan, NOC from local authority, Govt fees etc.)
reviewed by the divisional and district offices of DOE who has the authority to request
supporting documents as applicable. The divisional office has the power to take decision
on Green and Amber-A & B category projects and the Red category projects are
forwarded to head office for approval. The proposed projects receive an environmental
site clearance at the beginning and the environmental clearance subject to the
implementation of the project activities and all mitigation measures suggested in the IEE
report or in the application. In case of Red category, the client needs to submit an IEE
report for site clearance and ESIA to obtain ESIA approval and environmental
clearance.
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GREEN

APPLICATION TO DOE
[
| | [ |
AMBER A AMBER B RED
AMBER A The application should enclose:

The application should enclose:

i. General information;
ii. Description of raw materials &|

finished products
iii. An NOC

[ i. Feasibility Study Report (for

The application should enclose: proposed industry/project);

ii. Initial Environmental Examination

i. General information; (IEE) (for proposed

i. Description of raw materials &| industry/project);

finished products iii. Environmental Management Plan

iii. An NOC

(EMP) Report (for existing

iv. Process flow diagram, layout industry/project:

plan, effluent disposal system; iv. An NOC

Eic v. Pollution minimization plan;

Obtaining Environmental
Clearance

Such a clearance will be

subject to renewal after

| vi. Outline or relocation plan; etc.

Obtaining Site Clearance

Submission of Environmental
& Social Impact Assessment
(ESIA) report as per TOR.

Obtaining ESIA approval

Obtaining Site Clearance

Applying for Environmental Obtaining Site Clearance
Clearance

Obtaining Environmental

Applying for Environmental
Clearance

Clearance

Obtaining Environmental

Such a clearance will be Clearance

subject to renewal after
each one-year period

Such a clearance will be
subject to renewal after
each one-year period

Applying for Environmental
Clearance

Obtaining Environmental
Clearance

Such a clearance will be
subject to renewal after
each one-year period
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3.6 POWER SCENARIO AND MASTER PLAN IN BANGLADESH

Power and energy are vital factors that determine the growth path of a developing
country like Bangladesh whereas; electricity is the major source of power for
country's most of the economic activities. Consistent supply of power and energy can
ensure development of the economy. Nonetheless the huge demand supply gap
prevailing in the power sector has turned out to be a hurdle for the economic
expansion of the nation.

The per capital electricity consumption in Bangladesh remains one of the lowest in
the Asian region, At present, only about 47% of the total population of Bangladesh
has access to electricity. Even though power has reached many urban areas,
approximately 53,000 of the 68,000 villages are connected to power. Further, one
million retail electricity connections are pending. The contribution of power sector to
GDP ratio has been stagnant around 1.3% for last 5 years with the power generation
being increased annually by 2.8% during this period. The majority of power produced
in the country is used for commercial purposes. Hence, the electricity supply to
households remains delicate which is also a politically sensitive issue. The demand
for electricity in the rural areas has experienced significant growth over the years
mainly driven by agriculture and small & medium enterprises.

According to Bangladesh Power Development Board (BPDB) presently the installed
capacity as on December 2013 in the power sector is 10,213.00 MW, whereas the
derated generation capacity is 9,599.00 MW. According to a demand projection
analysis, the peak electricity demand is 9,268 MW in 2014, 10,283 MW in 2015 and
11,405 MW in 2016. So, the generation of electricity should be increased for the
following years to fulfill the upcoming increasing demands.

Because of the critical nature, the Government of Bangladesh has given highest
priority to the power sector to enhance the generation capacity. BPDB has come up
with a comprehensive plan to meet the surging demand in power. Accordingly, the
government plans to eliminate the demand supply gap and achieve the ultimate goal
of providing "electricity to all" by 2021 by having generation capacity of 20,000 MW.
To ensure overall and balanced development of the sector government has devised
immediate, short term, medium term and long term generation plans. The plans have
been developed based on a techno-economic analysis and least cost options.

However, the timely implementation of above plans is a concern as there are issues
with regards to availability of finance, competency of project sponsors and inherent
bureaucracies and other bottlenecks in the system. Further, the demand estimates
for power may also be understated to some extent. Strategies have been made to
meet the investment requirement by involving private sector with Government
through Public Private Partnership (PPP) initiatives. A successful IPP model has
been designed with a lot of comforts and protection to investors.
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3.7 INSTITUTIONAL STRUCTURE OF POWER SECTOR IN BANGLADESH

Power Division is responsible for formulating policy relating to power and supervise,
control and monitor the developmental activities in the power sector of the country.
To implement its mandate, the Power Division is supported by a number of
organizations, related with generation, transmission and distribution. The overall
organizational structure and linkage is shown below:
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CHAPTER FOUR: DESCRIPTION OF THE ENVIRONMENT
(BASELINE DATA)

4.0 BASELINE ENVIRONMENTAL CONDITIONS

4.1 GENERAL CONSIDERATION

Baseline condition of environment states the present status of different components
of environment i.e. physical, biological, cultural, economic and social environmental
characteristics in absence of the project. Environmental baseline study by examining
the existing environment, serves as the basis of the project site against which
potential impacts from development activities of the project both during
implementation and in operation phases can be compared. Mainly there are two
principal objectives in examining and defining the existing environment:

= To recognize potential environmental impacts of the project and enable
mitigation measures to be identified.

» To provide a base line against which environmental conditions in the future
project may be measured and to document conditions which were either existing
or developing before the introduction of the project and not due to the project.

The baseline environmental quality is assessed through field studies within the
impact zone for various components of the environment, viz. air, noise, water, and
land and socio-economic.

4.2 BOUNDING THE IMPACT AREA

The study area covers the Reliance Meghnaghat CCPP and the immediate
surrounding extended area of about 5 km radius, considered as “Area of Influence
(Aol)”.The proposed power plant will be located atMeghnaghat, which has been
acquired byBangladesh Power Development board (BPDB) on the river bank of
Meghna on Governmentkhas land. Sonargaon is located on the bank of the Meghna
River about 36 kilometers southeast and is connected by highway with Dhaka. There
also exists good waterways connection of the site with seaports of Chittagong and
Mongla. The project locates in Meghnaghat mauza of SonargaonUpazila. Dhaka-
Chittagong highway is just 1km away from the project area. Primary and Secondary
data has been generated and collected for conducting Baseline Study. The
monitoring details are outlined in Table-4.1.
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Table-4.1: Details of Monitoring

Sr. Attribute Parameters Frequency of Monitoring
No.
1 Ambient air quality SPM, SO,, NO,,CO and | The monitoring was carried
Particulate matter (PM,s& | out at 6 locations, monitored
PMo) twice a week at each
location for 24 hours starting
from September to
December.
2 Meteorology Wind Speed, Direction, | a] Continuous hourly
Temperature, Relative | recording through setting up
Humidity, Rainfall & | of site meteorological station;
duration and other non-
instrumental observations | b] Data collected from
secondary  sources like
Meteorological Station.
3 Water quality Physical, Chemical and | Once during the study period
Bacteriological Parameters | at 6 locations (for 3 ground
water and 3 surface water)
4 Ecology Existing terrestrial and | Once during study period
aquatic flora and fauna through field visits
5 Noise levels Noise levels in dB(A) Once during study period
continuously for 24 hours
through field visits at 6
locations
6 Soil characteristics Soil profile, characteristics, | Once during the study period
soil type and texture, at 4 locations
heavy metal, NKP value
etc.
7 Land use Land use for different | Based on information given
categories by BWDB and satellite
imagery
8 Socio-economic Socio-economic Based on data published in
aspects characteristics, labour | latest census.
force characteristics
9 Geology Geological history Based on data collected
from secondary sources
10 Hydrology History of HFL of the river | Based on Data collected
Meghna and the existing | from secondary sources
groundwater level
11 Risk assessment, | Identify areas  where | Based on assessment
Disaster Management | disaster can occur and
Plan and Occupational | identify areas of
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Fig 4.1: Area of Influence (Aol)
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4.3 CLIMATE

The climate of this region is tropical, with monsoons, characterized by a change of
four seasons: pre-monsoon (March to May), monsoon (June to September), post-
monsoon (October to November) and dry season (December to February). High air
temperature is observed all throughout the year; daily air temperature variations are
insignificant; air humidity is high with abounding rains. Typical parameters of the
weather elements, as recorded for the period of last few years of observations
(2007-2013) at Dhaka Meteorological Station are presented in table 4.2 to 4.13
below.

4.3.1 Rainfall

The annual rainfall is about 2347mm and approximately 80% of it occurs during the
monsoon. Average monthly rainfall during monsoon period varies between 300mm
to 450mm.

The rainfall follows the general climate pattern with the highest rainfall in the summer
month of June to September and minimum rainfall in the cooler and drier months of
November to March. It is evident that extreme rainfall events occurred during the
monsoon (June-September). Average monthly rainfall values for Dhaka (As there is
no Meteorological station in Narayanganj) area since 2001 are presented in Table -
4.2.

Table - 4.2 Monthly Average Rainfall in the project area (2001- 2013)

Year Rainfall in mm
Jan. | Feb. | Mar. |Apr. [May |Jun. |Jul. |Aug. |Sep. [Oct. [Nov. |Dec.
2015 3 17 4 166 |185 | 375 | 623 |395 |346 | 51 0 1
2014 0 12 10 80 [147 | 342 | 212 1391 [156