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NOTES

(i) The fiscal year (FY) 2017-18 of the Government of Bangladesh ends on June
30, 2017.

(i) In this report, "$" refers to US dollars.

This environmental and social impact assessment is a document of the borrower. The views
expressed herein do not necessarily represent those of ADB's Board of Directors,
Management, or staff, and may be preliminary in nature. Your attention is directed to the
“terms of use” section on ADB’s website.

In preparing any country program or strategy, financing any project, or by making any
designation of or reference to a particular territory or geographic area in this document, the
Asian Development Bank does not intend to make any judgments as to the legal or other
status of any territory or area.
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0.

0.1.

EXECUTIVE SUMMARY

INTRODUCTION

Reliance Bangladesh LNG and Power Limited (herein after referred as ‘RBLPL, or
‘proponent’) proposes for development of a 750 Megawatt (MW) gas based combined cycle
power plant (CCPP) projectat Village Meghnaghat, sub-district Sonargaon, District
Narayanganj, Bangladesh. Bangladesh is a one of the fastest growing economy in south
Asia. As per the estimates only around 72% of the total population of Bangladesh had
access to electricity but reliable and quality supply of power is still a faraway. The demand
for electricity is steadily increasing in Bangladesh as per Ministry of Power and Mineral
Resources.

To meet the existing power shortage and the demand-growth in future years the
Government of Bangladesh (GoB) is planning for power generation target of 39,000 MW by
2030. The Bangladesh government has taken several steps to initiate the augmentation of
electricity gap by placing Power Sector Master Plan (PSMP) 2010. In order to achieve the
said target, the Government of Bangladesh (GoB) planning to develop power sector
projects through public private partnership. Therefore, the development of the proposed
750MW Combined Cycle Power Project at Meghnaghat will aid in securing both current as
well as future electricity demand of Bangladesh. The present project is in line with Ministry
of Power, Energy and Mineral Resources provided an in-principle approval to the project.
The proposed project also has obtained the site clearance vide letter Memo No.
22.07.67700.140.72.064. 16-18 dated 15. 01. 2017

In Bangladesh, natural gas is the most important indigenous source of energy that accounts
for 73% of the commercial energy of the country. 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) RBLPL intends to construct a new 750 MWCCPP in the Government
allotted land.The proposed area of the plant is located at Meghnaghat inside the vicinity of
BPDB's allocated 35 acres government land.

The Reliance Meghnaghat 750 MW CCPPproject will be implemented by RBLPL and
financed by Asian Development Bank (ADB)and other lenders. The objective of this
study is to provide an examination and assessment of the major environmental and
social impacts arising due to the proposed project activity during its construction and
operation phase. The study will also focus on suggesting the possible mitigation
measures for any adverse impacts.A management and monitoring plan to evaluate the
effectiveness of the mitigation measures will be suggest as a part of Environment
Management Plan.

This Environment and Social Impact Assessment(ESIA) report is prepared in accordance
with the ADB’s safeguard policy statement SPS 2009 and IFC Performance Standards as
well as EIA guideline in Bangladesh which are set out in “Rules and Regulations under the
1995 Environmental Protection Acts”.
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0.2. THE PROJECT

6. RBLPL, proposes for development of a 750 Megawatt (MW) gas based combined cycle
power plant (CCPP) project at Village Meghnaghat, sub district Sonargaon, District
Narayanganj, Bangladesh. Fuel requirement of Liquidified Natural Gas (LNG) for the
project shall be supplied through a proposed 24 inches Gas Pipeline from Kutumbpur to
Meghnaghat being set up by GTCL (Gas Transportation Company Limited). Electricity
generated from the power plant will be evacuatedat Power Grid Company of
Bangladesh(PGCB) 400 kV transmission network available at Meghnaghat. The salient
feature of the project is highlighted below:

Name of the Project

Reliance Meghnaghat 750 MW Combined Cycle Power Plant

Location of the Project

Village Meghnaghat
Sub district Sonargaon
District Narayanganj

Latitude and Longitude

23° 36'29” N & 90° 35 39" E

Project Proponent

Reliance Bangladesh LNG & Power Ltd.

General Climatic Conditions

Monthly Mean Maximum | 37.0° C
Temperature

Monthly Mean Minimum | 5.3° C
Temperature

Relative Humidity 52-84%
Annual Rainfall 2347 mm

Accessibility

Road Connectivity

National Road No1(Dhaka-Chittagong Highway) 2 km

Airport

Dhaka Airport 45 km

Historical/Important Places within 5 km study area

Archaeological Site

None

Historically Important Site

Domed Mosque by Jalaluddin Fatheh Shah in Panam Nagar,
Tomb of Sultan, Goaldi Mosque

Sensitive Places

None

Sanctuaries/National Parks

None

Nearest Industries

Summit Meghnaghat Power Company Ltd,
Pendekar Meghnaghat Power Plant
Unique Power Plant Ltd.

Interstate Boundary

None
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Seismic zone Zone Il
Type of Project Combined Cycle power plant
Total Area of Land 35 acres
Fuel Requirement RLNG/Natural Gas: 130mmscfd @ 100% load
Water Requirement & Source of | 1076 m®h; Source: Meghna River
Water
Quantity of Discharge Water 206 m*hr

7. The project will comprise of "Closed Loop Cooling" system for steam condensation which
will decrease the amount of water discharge significantly.

0.3. THE PROJECT PROPONENT

8. RBLPL is a subsidiary of Reliance Power Limited (RIL). RIL is a part of the Reliance
Group, one of India’s largest business houses in India. The group operates across
multiple sectors, including telecommunications, financial services, media and
entertainment, infrastructure and energy. The energy sector companies include Reliance
Infrastructure Ltd and Reliance Power Ltd.

9. Reliance Group ranks among India's top three private sector business houses. Reliance
Group has assets worth more than US$ 44.3 billion and net worth more than US$ 15.2
billion. The Reliance Group has a business presence that is spread over 4,500 towns
and 300,000 villages in India, and 5 continents across the world. The interests of the
Reliance Group span communications, financial services, generation, transmission and
distribution of power, infrastructure and entertainment.

0.4. CONSULTANT

10. Adroit Environment Consultants Ltd. (AECL) has prepared this report under the guidance
and supervision of Dr. Nasir Uddin Khan. An interdisciplinary team of experts were
involved to execute this Impact Assessment. Subsequently, the ESIA report has been re
written by M/s Voyants Solutions Pvt. Ltd.; Gurgaon, India, in-line with ADB SPS
requirement as well as to address the observations given by ADB to fulfil the ADB SPS
requirement including the local applicable environmental laws.

0.5. POLICY AND LEGAL CONSIDERATIONS

11. This ESIA report has been prepared 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.

12. 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.).
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International Safeguard Requirements - ADB Policy

13. ADB requires the consideration of environmental issues in all aspects of ADB’s
operations, and the requirements for environmental assessment are described in ADB
SPS, 2009. This states that ADB requires environmental assessment of all project loans,
program loans, sector loans, sector development program loans, loans involving financial
intermediaries, and private sector loans.

14. Screening and categorization. The nature of the environmental assessment required
for a project depends on the significance of its environmental impacts, which are related
to the type and location of the project; the sensitivity, scale, nature, and magnitude of its
potential impacts; and the availability of cost-effective mitigation measures. Projects are
screened for their expected environmental impacts, and are assigned to one of the
following four categories:

(i) Category A. Projects could have significant adverse environmental impacts. An EIA
is required to address significant impacts.

(i) Category B. Projects could have some adverse environmental impacts, but of lesser
degree or significance than those in category A. An IEE is required to determine
whether significant environmental impacts warranting an EIA are likely. If an EIA is
not needed, the |IEE is regarded as the final environmental assessment report.

(iii) Category C. Projects are unlikely to have adverse environmental impacts. No EIA or
IEE is required, although environmental implications are reviewed.

(iv) Category Fl. Projects involve a credit line through a financial intermediary or an
equity investment in a financial intermediary. The financial intermediary must apply
an environmental management system, unless all projects will result in insignificant
impacts.

15. Environmental Management Plan: An EMP, which addresses the potential impacts
and risks identified by the environmental assessment, shall be prepared. The level of
detail and complexity of the EMP and the priority of the identified measures and actions
will be commensurate with the project’s impact and risks.

16. According to ADB classification, the project falls under Category “A”fromEnvironmental
aspect.

17. According to ADB classification the project falls under category “C”form the Social
aspects

18. However, this being a combined cycle power plant, According to ADB classification, the
project falls under Category “A”.

0.6. ANALYSIS OF ALTERNATIVES

19. 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.
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20.

21

22

24.

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 contribute very little NO to the
existing ambient air and very little CO, will be contributed overall.

. The power plant will use the first ever closed loop cooling system in Bangladesh.

23.

The proposed power plant site is an empty government acquired land and no further land
acquisition was required. As there is no relocation needed, no alternative is required for
the proposed project site.

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.

0.7. BASELINE ENVIRONMENT

25.

Baseline environment is concermned 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 PMy, in the project area.

0.7.1 Ambient Air Quality

26.

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,5, PM;,,CO, NO, and SO, are compliant with DoE and
Asian Development bank/IFC standard.Gaseous pollutants were within the national and
international limits whereas particulate matter though observed to be complying with ECR,
2005. The pollutant levels (24 hourly averages) at these sampling stations reflect that the
regional background, i.e. PM10 is 72.8- 125 pg/m® and PM,5 ranged between 33.3 and
47.5 pug/m®. The concentrations of SO, are in the range of 7.1-8.8 pg/ms; and NOy is in the
range of 6.8- 9.4 ug/m; respectively during the study period.

0.7.2 Noise

27.

The noise levels during daytime were found in the range of 48.1 to 71.2 dB(A) and during
night time L., value was between 50.4 and 68.1 dB(A). In general noise level was found
within the prescribed standards in absence of any major noise source. Since there is no
habitat within the 1 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.

0.7.3 Water Environment

28.

River Meghna which is adjacent to the site is the main surface water body. The quality of
the river water was collected and analysed at three locations around the project and the
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existing water quality of the Meghna River near the project area found to comply when
compared with the standards. According to Bangladesh Water Development Board, the
ground water level of Sonargaon Upazila is about 7.0 m. Ground water is the source of
water for domestic use in this area. Water from underground source is assumed to be
available as most of the period of the year the area remains under water.The ground water
from the threelocations was collected and analysed form the buffer zone around the site. No
parameter was found to be above the national and international safe limit.

0.7.4 Ecology & Biodiversity

29. Ecological survey at the study area recorded 192 floral species of which one vulnerable

and one is in near threatened category. The Number of fish species recorded during the
survey was 28. There were 15 odanta and 11 species. 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.

0.7.5 Climate

30.

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 andJuly 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 monsoon season i.e., between
May to October. Maximum and minimum rainfall in May 2015 is 623 mm and 0 mm in
November respectively.

0.8. IMPACT IDENTIFICATION OF THE PROPOSED PROJECT

31.

32.

33.

34.

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 issomewhat 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 (iii) 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

Page |6



ReLI/ANCe Meghnaghat 750 MW Combined Cycle Power Plant,

Narayanganj, Bangladesh ESIA Report

35.

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

0.9. PREDICTION AND EVALUATION OF IMPACTS

Preconstruction Stage

36.

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.

Construction Stage

37.

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:

38.

e Impact on air quality

e Impact on surface and ground water quality

¢ Impact on noise quality

e Impact on solid waste management

e 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

o 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 andits mitigation measured
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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 ADB SPS /IFC/WB guideline during the construction period.

Operation Stage

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

a) 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 NO, 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 NOy 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 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 10km 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 NO, at Narayanganj CAMS, still the
aggregated NO, concentration (35.77ug/m*® and 36.47 ug/m?) is within the limit of IFC/WB
and Bangladesh standard. But the maximum andminimum 24hr NO, concentration has been
found in our baseline study at Vatibalaki as 11.9 pg/m® on November and 5.1 ug/m® on
October respectively.

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

Pollutants Averagel Ambient Concentration Total Standard in pg/m®
Period Concentration ... ppiBL BNAAQS*™* WHO/IFC
2007*
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)

3

Pollutants Average Ambient  Concentration Total Standard in pg/m
period concentration . poi g1 BNAAQS** WHO/IFC
2007*
NOy 1hr 30 200** 188
Annual 35.67**** 0.80 36.47 100 40** 100

* IFC Environmental Health & Safety Guidelines 2007
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** Ambient air quality standard for small combustion facility using gas fuel and spark engine
***Bangladesh National Ambient Air Quality Standard
“***Maximum Annual average of NO, as per Narayanganj CAMS

b) 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 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 32.16dB(A).

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.

C) Liquid Discharge: The estimated water consumption is 1098 m*hr and discharge will
be 206 m*/hr in the proposed Reliance Meghnaghat 750 MW CCPP project. The low amount of
water discharge is due to adoption of COC 5 and use of "Closed Circuit Cooling System".
Owing to the low amount of discharge and use of closed circuit cooling, there will be no
significant impact on river water temperature, considering the amount of discharge from the
other power plants near the project premises using once through cooling system and the
maintaining the discharge standards of temperature of +/- 3°C than the ambient water
temperature in any season.

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 ESIA 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 Battery waste
e Occupational Health & safety
e Ecological Impact

o Flora & Fauna
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Fishery
Forest
wild life
Agriculture

o O O O O

Hydrology
o Archaeological & cultural resources
e Socioeconomic Impact
e Impact on climate change
e beneficial impact

40. 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.

0.10. ENVIRONMENTAL MANAGEMENT PLAN (EMP)

41. 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.

42. 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 (i) 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

43. 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

44. 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 standardsfor the project.

Mitigation Enhancement Measures

45. 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,
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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.

0.11. MONITORING PLAN

46.

47.

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 team set up has to be created for the environmental monitoring program
which can ensure compliance with national environmental standards. 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.

0.11.1 Monitoring in Construction Phase

48. 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 Observationduring Construction Phase

Key aspects Monitoring Responsibility
Frequency
Traffic volume Incoming & outgoing traffic, traffic EPC Contractor/
Monthly
movement records Consultant
Site Security Proper fencing, isolation of site from EPC Contractor/
general access, marked passage for Monthly
. Consultant
workers and visitors
P | Protecti E ingl involved i
ers.,ona rotective | Ensure every.smg e Pgrson involved in EPC Contractor/
Equipment the construction activity wear proper Monthly
PPE Consultant
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Key aspects Monitoring Responsibility
Frequency
InC|de.nt record & Doc.umented reco.rd of all |nC|der.1t, EPC Contractor/
reporting accident, near misses etc. and its Monthly
. Consultant
remedial process.
Solid waste Quantity of solid waste, segregation Monthl EPC Contractor/
and disposal process y Consultant
Oily . waste Quantlty of oily waste, storage and EPC Contractor/
generation & | disposal process Monthly
i Consultant
disposal system
Worker’s health Monitoring process of worker’s health EPC Contractor/
Monthly
Consultant
Complain from | Any  significant  complain  from Monthl EPC Contractor/
neighbours neighbours and it's remedial procedure y Consultant
Safety orientation & | Frequency of training & orientation of Monthl EPC Contractor/
training of workers workers for safety y Consultant
Sanitation &. f:lrinking Ava'ilat.)ility of safe drinking water and EPC Contractor/
water  facility  to | sanitation to the workers Monthly
Consultant
workers
Site Drainage Maintaining proper drainage EPC Contractor/
Monthly
Consultant

Analytical monitoring and observation during Construction Phase

Parameters Monitoring Responsibility
Frequency

Ambient air | PMig and PMy5 Monthly EPC
Quality Contractor/
Consultant

River water | Water temp., DO, BODs, COD, Oil and Grease | Monthly EPC
and heavy metals (Cr, Cd, Pb) Contractor/
Consultant

Groundwater | Groundwater level, pH, TDS, Ammonia, | Oncein 6 months | EPC
Nitrate, Phosphate, As, Fe, Mn and Coliforms Contractor/
Consultant

Soil quality Cr, Cd, Pb and Oil and Grease Once in 12 | EPC
months Contractor/
Consultant

Noise level Noise at different locations Monthly EPC
Contractor/
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Parameters Monitoring Responsibility
Frequency
Consultant
pH, Ammonia, Nitrate, Phosphate, As, Fe, Mn | Monthly EPC
L and Coliforms Contractor/
Drinking
Consultant
water

0.11.2 Monitoring in Operation Phase

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

Issue Parameters Monitoring Frequency
Stack emissions NO,, and temperature Continuous
Ambient air quality CO, NO,, PM4o, PM; 5, SO, Quarterly at four locations,
seasonal or half yearly
monitoring at other sensitive
receptors
River water Water temperature and DO, | Monthly
PH, COD. BOD, TOC, DO,
TSS, oil & grease etc.
Effluent quality pH, DO, Water | Monthly
temperature,Sulphate, TSS,
TDS, BOD, 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, Number and Condition Once in 6 months
Plankton,Zooplankton,Vegetation
etc.
Occupational health and safety Health status and safety Once in 3 months

50. 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
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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.

0.12. EMERGENCY RESPONSE AND OCCUPATIONAL HEALTH & SAFETY

51.

52.

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 ormay be the Plant Manager. The policy should be discussed with all the
plant personnel. The Chief Safety Officer should periodically review the policy and re-
issue the policy.

0.13. STAKEHOLDER CONSULTATION AND DISCLOSURE

53.

54.

55.

56.

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
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.

A formal public consultation has been conducted on 28th August 2017 at the Sonargaon
Upazilla complex. There were Member of the Parliament, representatives of the Local
Chairman, UNO of Sonargaon Upazilla, representatives of Local NGOs, headmasters of
local schools, local political & religious leaders and member of the publics were present
in the consultation. All the speakers and guests were very positive about the project and
discussed about various issues related to construction and operation of the project.

Consultation of local fishermen

57.

The fishing 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
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58.

59.

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 kilometers 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 reportedly mentioned that 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 reportedly 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

60.

61.

62.

63.

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 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.

0.14. GRIEVANCE REDRESS MECHANISM

64.

65.

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
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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.

0.15. CONCLUSION AND RECOMMENDATIONS

66.

67.

68.

69.

70.

71.

72.

73.

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 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, wastewater 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
considerations. However, the following are the recommendations should be followed by
the RBLPL during the construction and operation of the project:

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 September-December, a follow up baseline air quality
monitoring should be conducted at July-August and January-February 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 ESIA should be conducted after the
implementation of the project to compare the ESIA mitigation measure that suggested
are logical and working properly.
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74. 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 CCPPproject
is going to be a nationally important and environmentally sustainable industrial venture.
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1.

75.

76.

77

78.

1.1
79.

INTRODUCTION

Access to modern energy services not only contributes to economic growth but also to
the improved quality of life that comes with better education and health services. Reliable
sources of energy are important to get out from the poverty circle, social instability and
under-development. It is recognized that the pace of power sector development need to
be accelerated to achieve overall economic development of the country. To uplift the
socio-economic condition and lighten poverty, energy security is one of the important
concerns of any country.

Bangladesh is a densely-populated country situated in South Asia. According to 2011
census, approximately 144 million people live in a total area of 147,500 km2. As per the
‘Global Tracking Framework Report’ published by World Bank, Bangladesh ranks third
among the top 20 countries where people have lack access to electricity as well as
where per capita energy consumption is very low. As per the estimates only around 72%
of the total population of Bangladesh have access to electricity but reliable and quality
supply of power is still a faraway. Bangladesh is a one of the fastest growing economy in
south Asia. The demand for electricity is steadily increasing in Bangladesh as per
Ministry of Power and Mineral Resources.

. To meet the existing power shortage and the demand-growth in future years the

Government of Bangladesh (GoB) is planning for power generation target of 39,000 MW
by 2030. The Bangladesh government has taken several steps to initiate the
augmentation of electricity gap by placing Power Sector Master Plan (PSMP) 2010. In
order to achieve the said target, the Government of Bangladesh (GoB) is planning to
develop power sector projects through public private partnership. Therefore, the
development of the proposed 750MW Combined Cycle Power Project (CCPP) at
Meghnaghat will aid in securing both current as well as future electricity demand of
Bangladesh. The present project is in line with Ministry of Power, Energy and Mineral
Resources has already granted an in-principle approval to the project.The proposed
project also has obtained the site clearance vide Iletter Memo No.
22.07.67700.140.72.064. 16-18 dated 15. 01. 2017

In Bangladesh, natural gas is the most important indigenous source of energy that
accounts for 73% of the commercial energy of the country. To provide access to
affordable and reliable electricity to all by 2021 as well as to comply with the policy of
GOB RBLPL intends to construct a new 750 MW CCPP in the Government allotted land.
The proposed area of the plant is located at Meghnaghat inside the vicinity of BPDB's
allocated 35 acres government land.

LOCATION AND STUDY AREA

The proposed site is located at village Meghnaghat, sub district Sonargaon, District
Narayanganj, Bangladesh. The distance from the National Road No 1 is about 2 km. The
nearest airport, Dhaka is at 45 km from the proposed site. The location map is shown in
Figure 1-1.
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80. The following factors, which influence location of the plant, have been considered for
selection of site for the proposed thermal power plant.

e Land for the power plant

e Power evacuation corridors
e Approach to the site

e Availability of resources

e Environmental Concerns
Salient features of the study area

81. The study area is 5 km radial distance surrounding the project site. The salient features
are described in Table 1-1. The location map of the proposed site is shown in Figure 1-
1.

Table 1-1: Salient features of Project

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

Location of the Project

Village Meghnaghat

Sub district Sonargaon

District Narayanganj

Latitude and Longitude 23°36'29” N & 90° 35’ 39" E

Project Proponent Reliance Bangladesh LNG & Power Ltd.

General Climatic Conditions

Monthly Mean Maximum | 37.0° C

Temperature

Monthly Mean Minimum | 5.3° C

Temperature

Relative Humidity 52-84%

Annual Rainfall 2347 mm

Accessibility

Road Connectivity National Road No1(Dhaka-Chittagong Highway) 2 km
Airport Dhaka Airport 45 km

Historical/Important Places within 5 km study area

Archaeological Site Nine

Historically Important Site Domed Mosque by Jalaluddin Fatheh Shah in Panam Nagar,
Historical Masjid of Shaikh Mohammad Yusuf at Mograpara
(~3 Kms), Tomb of Sultan Giasuddin Azam Shah (~4 kms),
Goaldi Mosque (~6.0 Kms)

Sensitive Places None
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Sanctuaries/National Parks None
Nearest Industries Summit Meghnaghat Power Company Ltd,

Pendekar Meghnaghat Power Plant
Unique Power Plant Ltd.

Interstate Boundary None

Seismic zone Zone I

Type of Project Combined Cycle power plant

Total Area of Land 35 acres

Fuel Requirement RLNG/Natural Gas: 130mmscfd @ 100% load
Water Requirement & Source of | 1100 m*h; Source: Meghna River

Water

Quantity of Discharge Water 206 m*/hr

Figure 1.1: Project location map

1.2 NEED FOR THE PROPOSED PROJECT

82. 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.
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83. As of 2015, only around 72% of the total population of Bangladesh had access to

electricity but reliable and quality supply of power is still a faraway. Moreover, the
demand of electricity has been increasing overwhelmingly over the years. According to
the Master Plan the forecasted demand would be 19,000 MW in 2021 and 34,000 MW
by 2030. To meet this demand, the generation capacity should be 34,000 MW in 2030.
Peak demand forecast by 2030 is shown in Figure 1-2.
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84.

85.

Figure 1.2: Peak power demand forecast by 2030

In order to develop the Bangladesh power sector, the government had put in place a
Power Sector Master Plan (PSMP) in 2010. The new PSMP 2010 considered attainment
of stable power supply up to the year 2030 in consideration of the diversification of fuel
resources. PSMP was developed with the fundamental conditions of the development
e.g. demand forecast, procurement of primary energy resources, optimum power
development plan, and future optimum power supply. The PSMP 2010 fuel diversification
plan is shown in Figure 1-3.

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
existing power generating units are nearing the end of their life cycle. The government
has been promoting the development of infrastructure through the promotion of Public-
Private Partnership (PPP) or invitation of Independent Power Producers (IPP) as the
policy to develop power sector via private sector investment. The proposed 750 MW
combined cycle power plant at Meghnaghat, Narayanganj will certainly will help
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improving power demand situation to a considerable extent. The land allotment letter
from BPDB is enclosed as Annexure 1.1.

Renewable Energy Hydro
6% 1%
Cross-Border
Power
10%

Source: Power Division, Ministry of Power, Energy and Mineral Resources, Bangladesh

Figure 1.3: Power generation target by 2030
1.3 OBJECTIVES OF ESIA STUDY

86. This report presents the finding of an Environmental & Social Impact Assessment (ESIA)
of the project proposed by Reliance Bangladesh LNG & Power Ltd., a 750 MW gas
based CCPP. The proposed plant is located at Meghnaghat, Sonargaon, Narayangan;.
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:

e Present a brief discussion on the ESIA process and its role in the planning and
implementation of development projects;

e Present a general description of the project and the process;

e Present a description of the pre-project environment;

¢ Delineate the significant environmental issues found and believed to be involved;
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14
87.

88.

1.4

e |dentify the environmental impacts of the project and quantify them to the extent
possible;

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

STUDY METHODOLOGY

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

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

e Collection of Secondary data;
¢ Understanding the technical aspects of the proposed power plants
¢ Conducting modeling exercise to analyze environmental impact;

e 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 Department of Environment (DOE),
Ministry of Environment and Forest, Government of Bangladesh.

.1 Baseline Environmental Data Collection

1.4.1.1 Study Period

89.

1
90.

91.

92.

The EIA study was carried out for post-monsoon season, September to December
months, 2016. The micro climatic parameters were recorded using automatic weather
monitoring station for the study period. Wind speed, wind direction, temperature and
relative humidity were recorded on hourly basis.

.4.1.2 Air Environment

The existing status of the ambient air quality within the study area was assessed by
establishing a monitoring network of 6 Ambient Air Quality sampling stations in and
around the proposed site especially taking into account the wind rose of the area. The
frequency of air sampling was twice a week for 12 weeks. Samples were collected for
SPM, Particulate Matter (PM4g, PM,5), NOx, SO,.

The data collected were compared with prescribed standards and was assessed through
ground level concentration contour maps.

Impact predictions on the quality of the ambient air due to pollutant emissions from
different point sources within in the plant were carried out by using mathematical
modeling.
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1.4.1.3 Noise Environment

93. Noise levels were observed at 9 locations covering 3 locations at the project site. The
noise survey was conducted for 24-hour period at each location on hourly basis. Noise
levels were calculated in terms of day, night and day-night equivalent levels. The noise
levels were compared with prescribed standards.

—h

.4.1.4 Water Environment

94. Baseline Water Quality monitoring was carried out in the Study Area. Three surface
water and three ground water samples were collected from the study area (taking into
account upstream and downstream) and analysed for physical, Chemical and biological
standards.

-t

.4.1.5 Land Environment

95. Secondary data collections as well as field investigations were carried out to assess the
land environment information namely land use and land cover pattern of the study area.
To assess the quality of soil, four samples were collected from different locations and
were analyzed for various parameters.

1.4.1.6 Socio-economic status

96. All secondary demographic data are compiled using the latest Census. Demographic
Characteristics namely distribution and density of population, age structure, sex ratio,
social structure, literacy rates, and occupational structure of people are studied.

97. Secondary data collected from covering Information on drinking water supply, facilities
for education, health, sanitation, recreation, transportation and communication and
power supply were reviewed for their adequacy based on the surveys.

1.4.2 Prediction of Impacts

a. Assessment studies were carried out for the identified impacts, for the proposed
project.

b. Impact prediction studies were carried out on project activities under different phase
of the project.

c. Resource consumption details, emissions and discharges from the resource and raw
material consumption were critically examined.

98. Qualitative and quantitative assessment of impacts due to air emissions, wastewater
treatment & discharge, generation of noise, solid and hazardous wastes was carried out
as part of the assessment in compliance of the performance standards set by the Asian
Development Bank following the guideline set forth by DoE. The predictions made were
compared with National as well as ADB guidelines and IFC standards.

1.5 THE ESIA TEAM

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

Emission

Expert

Dr. Nasir Uddin Khan

Highly experienced on conducting ESIA
of various nature in home and abroad.
Have vast experience on identifying
different environmental impacts and
suggesting mitigation measures for any
project. Experienced on emission and
noise modeling of various projects.
Experienced on Project stakeholder
engagement — Public consultation and
Disclosure Plans.

Legal, Policy, Health &

Safety Professional

Md.
Rahman

Zahedur

Highly experienced in identifying different
environmental impacts and suggesting
mitigation measures.

Power Plant Engineer

Md. Abdul Matin

Understanding the power plant
configurations for environmental issues.

Socioeconomist

Md. Humayun Kabir

Experienced on Social baseline studies,
community needs assessment, Social
and Community Health Impact
Studies/Assessments etc.

Ecological
Specialist

Survey

Dr. Abdur Jabber

Experienced in aquatic flora and fauna
analysis for different power projects

Project Liaison Officer

Md Hasanul Islam

Experienced on conducting ESIA of
various nature. Involved in baseline
environmental study, identifying different
environmental  impacts,  suggesting
mitigation measures and environmental
management plan for any project.

Field
coordinator

Investigator/

Nuvia Noorain

Rashid

Make Liaison with all field staff and
Consultants; allocate staff & resources to
different places when necessary.
Background of organizing site visits,
surveys, liaison with community, public
and govt. organizations, etc.

Md. Hadiuzzaman

Make Liaison with all field staff and
Consultants; allocate staff & resources to
different places when necessary.
Background of organizing site visits,
surveys, liaison with community, public
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and govt. organizations, etc.

Syed Hosnee Jahab | Base line data collection, sample
collection from site, sample preservation
and laboratory analysis.

Md. MuradHossain Base line data collection, secondary data
collection, sample collection and site
survey

Nigar Shultana Base Iline data collection, sample

collection from site, sample preservation
and laboratory analysis.

100. Services performed by the consultant are conducted in a manner consistent with
thatlevel 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 assumes 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.

ESIA team of Voyants Solutions Pvt. Ltd., Gurgaon, India

101. Voyants Solutions Pvt. Ltd. an ISO 9001:2015 certified company provides the vital
function of effectively providing full range of engineering and supervision services from
project conception and preliminary planning through project completion, also providing
backward linkage to the project implementation function in the form of concepts, strategies,
structuring, planning and designing infrastructure projects. A multi and cross disciplinary
team of professionals offers solutions at each stage of the life cycle of a project.

102. Over the years VSPL evolved as an “End-to-End-Integrated” Solution Provider
foraying into functional areas of Environmental /Social Services and Project Management,
Solid, Hazardous and Biomedical waste management, Environment planning &
management, Infrastructure Advisory, Marketing / Transactions (Real Estate), Investments,
Planning and Architecture, Infrastructure Engineering, Integrated Infrastructure
Development; Public Health Engineering (Water Supply, Sewerage & Drainage);
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Transportation, Roads & Bridges; Townships / Industrial Estates / SEZs / Buildings ; Theme
based Developments; Real Estate & Buildings; Urban Reforms & Developmental Planning.

103. VSPL is a leading ISO 9001; 2015, Consulting Engineers, Architect & Scientists and
Project Manager Research based Organization at Gurgaon (Haryana) India having business
operation in India, Sri Lanka, Ethiopia, East Africa, Middle East and Singapore.

104. VSPL is constantly striving towards excellence in terms of value addition to the
projects being handled and in this endeavor we are broadening our horizons in terms of
major sectors The Company has Seven Operational Verticals:

e Infrastructure Planning & Design (IPD)

e Architecture & Project Management (APM)
e Environment Management Service (EMS)
e Rail Infrastructure Division (RID)

e Transportation, Road & Bridges (TRB)

e Energy Division (ED)

e Water & Sanitation Division (WSD)

105. VSPL has been accredited under QCI-NABET Scheme which is complaint with
version 3 and in-line with the latest MOEF&CC Notification dated 3 March 2016. Further,
VSPL qualifies for Category “A” EIA projects under the NABET Scheme and has been
accredited for 9 sectors.

The following sectors are accredited.

5

S

Sector: 1 Mining of minerals (open cast only)

Sector: 3 River Valley Projects

Sector: 4 Thermal Power Plants

Sector: 31 Industrial estates/ parks/ complexes/Areas, export processing
Zones(EPZs), Special economic zones(SEZs), Biotech Parks, Leather Complexes
Sector: 33 Ports, harbours, break waters and dredging

Sector: 34 Highways

Sector: 37 Common Municipal Solid Waste Management Facility (CMSWMF)

Sector: 38 Building and Construction Projects

Sector: 39 Township and Area Development projects

106. We have a robust pool of professional experts steered by 8 EIA Coordinators and 17

Functional Area Experts covering all the 12 functional area expertise (LU, AP, AQ, WP, EB,
NV, SE, HG, GEO, SC, RH, SHW).

5

8

5

8

X3

8

X3

¢

X3

S

X3

S

5

*

5

8

107. The total team composition and their expertise of M/s Voyants Solutions Pvt. Ltd.,
Gurgaon, India have been given in the table below:

Resource Person Expertise Roles and Responsibilities

Mr. Santoshkumar | Sector Expert, EIA | Overall responsibility for
Kulkarni Coordinator and Functional | coordinating the project and
Area Expert (FAE) AQ, WP ensuring delivery as per the ADB

guidelines  with quality and
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Resource Person Expertise Roles and Responsibilities

Voyants Solutions Standards.
Sector Expert for this project and
Technical reviewer.

2. | Dr. Rekha Singh EIA Coordinator, FAE WP, | Risk and Hazards, Municipal
MSW, RH, SHW(HW), | Solid waste, Hazardous waste
SHW(ISW) and Industrial Waste
management
3. | Chandrani Mitra EIA Coordinator Compilation of the report Quality
analysis Quality Assurance
4. | Dr. Ashish Rawat FAE EB, SC, SHW Ecology and Bio-diversity Impact
Assessment and Bio-diversity
Conservation Management.

Secondary data input form IBAT
w.r.t. the study area.

5. | Dr. Sanjoy Maji Sector Expert, EIA | Sector Expert and Project
Coordinator, FAE AQ, AP, | Manager who has written the as
WP, SHW per the ADB SPS Input

Responsible for assimilation and
compilation of the report with
respect to technical inputs such
as AQ, AP, WP, SHW, Climate
Change, Impact and Mitigations.

6. | Laxmi Singh EIA Coordinator FAE: WP Water and waste water expert
for building and construction
projects

7. | Dr. Manish Tripathi FAE: SE Socio Economic analyst,

Rehabilitation and Resettlement
expert who has an experience
on Resettlement Action Plan

8. | Kamal Singh FAE SE Social Survey specialist and
Administrative support for this
project.

9. | Bhuvan Bhaskar Function Area  Associate | Function Area Associate for

(FAA) WP, AP Water Pollution and Air Pollution

10, Mr. Abhishek Tomar FAA: WP, AP Worked on complete baseline to

analysis  and interpretation,
Policy Legal and administrative
framework report writing of this
project

11! Ashish Singh Social Socioeconomic profile of the
study area, Grievance redressal
as for this project as per ADB
SPS and CRS initiatives
including report writing for this
project.

12! Asif Al FAA: SE Function Area Associate for
social
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Resource Person

Expertise

Roles and Responsibilities

13

Sony Gangwar

Environment

Baseline data collation and
interpretation for Ecology and
Biodiversity including flora and
fauna compilation as per the
data received form  Adorit
Consultants

NV

14} Neha Gupta Environment Report writing for Analysis of
Alternatives, compilation of
Laboratory data for the project.

15, Prasad Patil Social Social Executive

16, Digvijay Pawar Social Social Executive

17! Gurusharan Sharma Environment Environment Executive

18, Satish Kumar Environment Environment Executive

19! Yamesh Sharma EIA Coordinator FAE HG, SC, | Hydrogeolog Expert Soil

Conservation Expert and Noise
and Vibration Expert

Geo

20, SR Maley EIA Coordinator FAE SC, | Soil Conservation Expert
SHW(MSW)

21! S. Anita Patnaha EIA Coordinator FAE SE Socio Economic Expert

22, Anusha Nag EIA Coordinator FAE EB, | Ecology and Biodiversity Expert
SHW

23! P. Radhakrishnamoorthy | EIA Coordinator FAE LU, HG, | Land Use and Geography Expert

24

Pinaki Das Gupta

EIA Coordinator FAE RH

Risk and Hazards Waste Expert

25

Mayank Kumar

EIA Coordinator FAE EB

Ecology and Biodiversity Expert

108.

Chandrani Mitra,

Under the guidance of Mr. Santosh Kulkarni, Project Director, Dr. Sanjoy Maiji,
Project Manager, the team of Functional Area Expert(s) who have worked on this report are

Dr. Rekha Singh, Dr. Ashish Rawat,

Kamal Singh, Sony Ganwar, Neha Gupta.

Abhishek Tomar, Ashish Singh,
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2 DESCRIPTION OF THE PROJECT

109. Reliance Meghnaghat 750 MW CCPP project is a natural gas base combined cycle
power plant with rated capacity of 750 MW. In order to develop the Bangladesh power
sector & to bridge the electricity demand-supply gap, the Government of Bangladesh had put
in place a Power Sector Master Plan (PSMP) 2010. The PSMP 2010 include an optimum
power development plan and identification of the potential power plant sites based on the
fuel diversification study. The development of the proposed 750 MW Combined Cycle power
project at Meghnaghat will aid in securing current as well as future electricity demand for the
country.

110. The proposed power plant will consist of heavy duty, advanced class (F-Class) gas
turbines, matching heat recovery steam generator (HRSG), steam turbine generator with all
integral auxiliary equipment. The preferred unit configuration for the project shall consist of a
power block of 750 MW with two numbers of advanced turbines with AGP, two numbers of
HRSGs and one Steam turbine.

2.1 SITE DESCRIPTION
2.1.1 Location

111. The proposed power plant will be set up at Meghnaghat, Sonargaon, Narayanganj,
Bangladesh. It is situated approximately 36 kilometers south-east of Dhaka, near the
Meghna Road Bridge on the Dhaka-Chittagong Highway and is around 2 km west from
Dhaka-Chittagong highway, at the bank of river Meghna. The environmental setting of the
site is given in Table 2-1.

Table 2-1: Environmental Setting of the site

Particulars Details
1 Plant Location Meghnaghat, Sonargaon, Narayangan,.
2 Plant Site Coordinates Latitude Longitude
23°36'25.56"N 90°35'32.16"E
3 General Elevation 7 m above MSL
4 Plant Site Topography Generally plain
5 Present land use at the site Empty BPDB land allotted for power plant
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]
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Particulars Details
12 Nearest Village Char Balaki (1 km, W)
13 Hills/Valleys No hills and valleys within 5 km radius
14 Archaeologically important places | No important site within 5 km Radius
15 Protected areas None within 10 km radius
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

112. 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. The major factors considered during the evaluation of sites include
accessibility, land type and use, proximity to FSRU based LNG terminal planned and
interconnection with national gas grid network, feasibility of power evacuation, sensitivity of
the location(s) with respect to environmental & ecological aspects. The existing land that has
been identified for the proposed power plant project is a government Khas Land. The land is
currently empty and has been leased out by the Bangladesh Power Development Board
(BPDB), Government of Bangladesh. 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 are
few industries in this area including 3 other power plants adjacent to the proposed Reliance
Meghnaghat 750 MW CCPP. The location of the project location and its immediate
surrounding is shown in Figure 2-1. Satellite imagery of the project location is shown in
Figure 2-2.

113. Though the nearest settlement is around 1 KM away at Charbalaki village. There are
some residential building of GTCL located around 500m north-east to the project site but
there are no residents in those buildings and become abundant now. The following are some
pics of GTCL empty building who shows the buildings are empty locked and broken glass.
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Map: Industries around Reliance Power Plant

Figure 2.1: Location of the proposed power Plant
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Figure 2.2: Satellite imagery of the project location

2.1.2 Plant Layout
2.1.2.1 Existing Power Plants

114. 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 Qil) 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).

2.1.2.2 Existing Industries

115.  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 have been shown in Figure 2-3anddetailed in Table
2-2.
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Figure 2.3: Existing industries near the project site
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Table 2-2: 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 Limited 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

2.1.2.3 Environmental and Social Management in Industrial Area

116. Department of Environment, GoB is the nodal agency for Environment related
matters. There are few other industries in the Meghnaghat Area. Though there are many
industries in the Meghnaghat area as such there is no declaration or management as
separate industrial estate. Individual industries follow Environmental and social guideline as
per the applicable rules and regulations applicable for the project.
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2.1.3 Power Generation Technology

117. The thermal system is based on combined cycle process. Combined Cycle Power
Plant Module will consist of 750 MW Power block. A Module consists of Two (2) Gas Turbine
each having capacity of 242 MW along with Electrical Generators, two (2) Heat Recovery
Steam Generators and One (1) Steam Turbine Generator having capacity of 269 MW. The
Combined Cycle Power Plant is based on the latest statel]oflithe art heavy duty industrial
type Gas Turbines GE 9FA, which is suitable for base load and cyclic load operation inboth
simple (open) cycle and combined cycle mode

The main advantages of the above selected configuration include:

e High part load efficiency.

e Higher reliability.

e More operational flexibility.

e Lesser time for installation.

e Can be used for peaking Duty.

e |tis proven equipment globally with reference conditions

118. Each Module of Power block has two (2) Gas Turbines, two (2) HRSGs & one (1)
Steam Turbine and associated Auxiliaries with GT water wash skid, Electrical &
Instrument with dedicated control Package, Lube oil systems, vacuum pumps, control
fluid equipment, heat exchangers & pumps for closed cycle DM cooling water system,
Seal oil equipment for the generator, flash tanks etc. GTG and STG Building are
separately located in the Power Block. The STG Building has two floors -Operating &
Mezzanine. Boiler Feed Pumps (BFP) and Steam / Water sampling system are located
near the HRSG. Condensate extraction pumps are located in the pit adjacent to Steam
turbine condenser.Figure 2-4 shows the plot plan of the proposed plant.

2.1.3.1 Combined Cycle Process Description

119. A combined-cycle facility consists of four main components: control, auxiliary
components, gas turbine, and generator. Combined steam-gas cycle has some advantages:

i. Energy generation is clean— i.e. it is the most acceptable technology from an
ecological standpoint
ii.  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.
120. The thermal system is based on GE 9FA combined cycle, including: two sets of Gas
Turbines, two sets of HRSGs and one Steam Turbine (2+2+1).The description of the cycle is
given below: Air is compressed by the axial compressor which is on the same shaft with the
Gas Turbine, then it enters the combustion chamber and mixes with the natural gas, the high
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temperatureflue gas produced from combustion of the mixture of gases drives the Gas
Turbine. The flue gas from the Gas Turbine goes to the HRSG for the heat exchange and
then passes through the stack to atmosphere. The high temperature flue gas also can pass
through a bypass stack to atmosphere to meet the rapid start-up requirement. The Gas
Turbine is coupled at the Compressor air inlet end via a Load coupling to the Generator
Rotor. Mechanical Energy is converted to electrical energy in the Hydrogen cooled
generator. The Generator Step up transformer raises the voltage from 15.75 KV to 400 KV.
The Generator Circuit breaker connects the Generator to the 400 KV GIS. 400 KV GIS has a
line breaker and connecting isolators and earth switches as a standard. The GIS 400 KV is
connected to the AIS 400 KV Quad Moose line for transmission of power to the electrical
grid. Exhaust gas from the Gas Turbine is routed to the HRSG through insulated ductwork,
where it passes through the super heater, re heater, evaporator and economizer sections of
the HRSG.Steam is generated in the HRSG by heat transfer from flue gas (casing side) to
the water /steam flowing inside the tubes. Flue gas then enters the stack and it is exhausted
to the atmosphere. Steam turbine with its HP / IP and dual Flow LP stage converts the Heat
Energy to Mechanical Energy and the turbine shaft is coupled to the Hydrogen Cooled
Generator rotor. The Mechanical Energy is converted to electrical energy at the generator.
The Transformers at Step-up the voltage from 15.75 KV to 400 KV and the Steam turbine
Generator is connected via the400 KV GIS line breaker to the Electrical grid. The 400 KV
GIS is connected to 400 KV AIS and connects the Station to the Electrical grid

2.1.3.2 Gas Turbine Description

121. The Gas Turbine for the Plant is General Electric (GE) PG 9351(FA) (9FA), equipped
with a hydrogen cooled generator. GE Frame 9FA Gas Turbine delivers reliable, highly
efficient, power output, while maintaining best-in-class NOx and CO emission levels. It
has Dry Low NOx DLN 2+systems that maintain low NOx level by premixing the Fuel and
Air prior to combustion.

122. The axial flow compressor has 18 stages with modulating inlet guide vanes.
Interstage air extraction is used for cooling and sealing air for turbine nozzles, wheel
spaces, and bearings, and for surge control during start up. The compressor discharge
casing contains 13th through17th stage compressor stators and one row of exit guide
vanes. It also provides an inner support for the first-stage turbine nozzle assembly and
supports the combustion components. In the three-stage turbine section, energy from hot
pressurized gas produced by the compressor and combustion section is converted to
mechanical energy. The turbine section is comprised of the turbine rotor, turbine shell,
exhaust frame, exhaust diffuser, nozzles and diaphragms, stationary shrouds, and aft
(number 2) bearing assembly. The combustion systemuses a reverse flow,
multi-chamber (can annular) design in which combustion chambers are arranged around
the periphery of the compressor discharge casing. The evaporative cooler issued in
applications where significant operation occurs in the hot months and where low relative
humidity is common. With evaporative cooling, water is added to the inlet air and, as the
water evaporates, the air is cooled.
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Table 2-3: Gas Turbine Main Parameters

Gas Turbine Make GE USA

Frame 9FA.03

Combustion Dry Low NOx DLN 2.0+

Fuel Natural Gas

Ambient 29 Deg C/70% RH/1.0103 bar a

Turbine Exhaust Temperature

610 Deg C at Base Load

Compressor/ Turbine Stage

18/3

RPM

3000

Generator Model

GE make Model : 324

Generator 15.75 KV / 50 Hz/ 0.95 PF
Exciter Static Excitation
Starting Means Load Commutated Inverter

(LCI2100)

123. The exhaust system arrangement includes the exhaust diffuser and expansion joint.
After exiting the last turbine stage, the exhaust gases enter the exhaust diffuser section
in which a portion of the dynamic pressure is recovered as the gas expands. The gas
then flows axially into the exhaust system. A bypass stack of 44 mts. at the exhaust of
the Gas Turbine is provided. The construction is steel structure based. The detail of the
Gas Turbine Exhaust Gas Composition is given in Table 2-3.

Table 2-4: Gas Turbine Exhaust Gas Composition

Gas ‘ Composition (% Molar)
Nitrogen 66-78
Oxygen 10-18
Water Vapor 3-12
Carbon Dioxide 2-5
Argon 0.7-0.9
Pollutants PPMV
NO 25 (DRY @15% O,)
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Figure 2.4: Plot Plan of the Proposed Plant
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2.1.3.3 Heat Recovery Steam Generator

124. Gas turbine will be provided with triple pressure, reheat, natural circulation type,
unfired, outdoor type heat recovery steam generator (HRSG) located adjacent to the gas
turbine. The steam conditions will be suitable for desired net output of combined cycle plant
as discussed earlier. Gas flow and pressure will be matching with the exhaust temperature
and pressure of the connected gas turbine.

125. HRSGs will 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. Deaerated
feed water enters the HRSG unit via the inlet header in the economizer sections. The
economizers, consisting of fin tubes, add heat to the feed water prior to entering the steam
drum. Sufficient heat is absorbed in the steam drum to raise the incoming feed water
temperature to essentially saturated temperature at the steam drum pressure. Saturated
water is drawn from the steam drum by natural circulation to the evaporator sections. The
water and steam formed in the evaporators is then returned to the steam drum for
separation. It is the function of the super heater to take the saturated steam formed in the
drum and raise its temperature level as required to meet the operating conditions. The
reheater utilizes the available energy to raise the steam temperature to the level required to
meet the operating conditions.

2.1.3.4 Steam Turbine

126. The steam turbine will receive the steam supply through HP, IP and LP emergency
stop valves and governing valves.

127. 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. Single shell construction is used for the combined HP/IP section.
The shell is horizontally split with bolted joint flanges, and the diaphragms are directly
supported in the outer shell. The HP end is supported by the front standard and the LP
section rests on and is keyed to the foundation. The nozzle plate bolted in the shell and
diaphragms are centerline supported. The LP section includes a fabricated, carbon steel
(similar to ASTM A36) hood with centreline supported carbon steel inner casing. The low
pressure diaphragms are centreline supported in the inner casings. Atmospheric relief
diaphragms are located on the upper half to prevent over pressurization of the LP section
and condenser.

128. 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.
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The salient features of steam turbine are described below:

1 Make : GE

2 Model : D11

3 Type : TC-Down flow
4 Rated Load : 266520

5 Rated Speed : 3000 rpm

Steam Parameters

A HP steam pressure admission : 119.83 bar

B HP steam temperature admission : 565.6 °C

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

F 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

2.1.3.5 Condenser and Vacuum Equipment

129. The condenser shall receive exhaust from the steam turbine. The condensate formed
shall be extracted from the hot well by condensate extraction pumps. The exhaust steam in
the condenser shall be cooled by clarified water with closed recirculation cooling system.
Heat rejection for a combined cycle in this project is accomplished by circulating cooling
water through the condenser. The condenser air removal system creates and maintains
vacuum in the shell side of the main condenser by removing air and non-condensable
gases. Non condensable will be removed and condenser vacuum will be maintained using
liquid ring vacuum pump.

2.1.4 POWER EVACUATION

130. 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
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Bangladesh which is used for power import from India. The other 400 kV network extends
from Meghnaghat — Aminbazar to evacuate power from existing Meghnaghat Power station
& reliable power to western part of the Dhaka.

131. 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.

132. The evacuation of electric power generated by the Facility, will be through the
existing 400 kVcircuits connecting nearby 230/132 kV existing substations at Meghnaghat
and Aminbazar ownedby PGCB. The connection to the Facility will be though LILO (230 KV
to be Upgraded to 400KV).The Company shall construct and own 400 kV switchyard for
evacuation of power. The switchyard, line breaker, current transformer, potential transformer
and other necessary equipment and associated relays, controls, protection, communication
and instrument system willbe operated and maintained by the Company. Once the
Meghnaghat 400 kV substation is in place and operation, the connection to the Facilitywill be
at Meghnaghat 400kV switchyard. The power evacuation line and the facilities at theremote
end (PGCB Substation) shall be constructed, owned and operated by PGCB. TheCompany
shall build a 400 kV connecting lines (U/G or O/H) from the Facility's switchyard to the
upcoming Meghnaghat 400 kV switchyard and extend required no’s of 400 kV bays for
connection. Length of the Transmission Line from the power generating facility to the LILO
point is 567+Mts. This is an Industrial Zone and no communities nearby.The power
evacuation plan has been shown in Figure 2-5.
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Figure 2.5 : Transmission Line Network from GIS to LILO Point

2.2 INFRASTRUCTURE REQUIREMENTS

2.2.1 Land
About 35 acres of land is available for the proposed plant. The plot is slightly irregular in
shape but power block and switchyard facilities can be accommodated for siting of the

proposed CCPP. The proposed project is going to use existing land at Meghnaghat; BPDB
has agreed to lease the land to the developer at Meghnaghat site for setting up of the
Project. The proposed site has no homesteads land. The adjacent land has been formerly

used for various power plants.
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2.2.1.1 Land for the LILO Facility

133. 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 Figure 2-6.
2.2.2 Fuel

134. The fuel proposed for this project is primarily Natural gas and RLNG, since advanced
class machines are adopted for reliable and efficient operation. The gas requirement for 750
MWCCPP is about 130 mmscfd at 100% load & 110 mmscfd at 85% load respectively. In
Bangladesh, natural gas is the most important indigenous source of energy that accounts for
73% of the commercial energy of the country. The gas quality analysis is enclosed wherein
there is no sulphur and 85% is methane. The existing natural gas is mainly used in
electricity, fertilizer, industry, transport and housing sectors.

135. 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 30 inch Gas Pipeline from Kutubdia to Napura at GTCL national gas grid. A new
pipeline will be built by GTCL to deliver gas from Kutumbpur, Comilla to the site. RBLPL
shall construct a pipleline of ~400mts length as a part of it's project activity from it's
boundary over the land of existing BPDB land to get the supply connected. The route of
pipeline, once confirmed from GTCL / BPDB, shall be depicted over layout for clear
understanding of the alignment of and updated in to updated ESIA along with two season
data.The pipeline project of GTCL is considered as an associated facility of the project.
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Gas Specification:
1. Chemical Composition of Gas to be delivered to the Facility
Minimum Maximum
Constituent Percent by Volume Percent by Volume
Methane (CI,) 85.0 100.00
Ethane (C,H,) 0 6.00
Propane (C,H,) 0 5.00
Butane (C,H,) 0 3.00
Pentane (C;H,,) and higher 0 2.00
Hydrogen Sulphide (H,S) 0 0
Carbon diexide (CO,) 0 2.00
Nitrogen 0 3.00
Oxygen (O,) 0 1.0
0 5.00

Inert (the total combined Nitrogen,
Oxygen, Carbon dioxide and any
other inert compound)

-~ -
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Figure 2.6: Alignment Details of the Transmission Line
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2.2.3 Water

136. It was calculated that about 1098 cubic meters of water per hour flow is required as
the makeup water for the close circuit cooling system and other uses. Major source of water
required in the CCPP are:

i) Cooling water for steam condenser is the part of heat sink for the thermodynamic
cycle. This system in a power station is the largest consumer of water.

i) Cooling water for STG and HRSG auxiliaries, compressors, A.C. System etc.

i) Cooling of Gas Turbine auxiliary equipment.

iv) Make-up water for power cycle (HRSG make-up).

v) Other auxiliaries like service and make up water.

The water requirement calculation is detailed in Table 2.5.

Table 2-5: Water Requirement Calculation

Parameter Value (m*hr)
1 Water Consumptive Requirement for cooling 990
2 Demineralized water 25
3 Service Water 40
4 Plant Potable 10
5 Others 33
Total 1098

137. The fresh water requirement envisaged for the project is around 1098 cum/hr with
closed cooling water system.The source of water for the project site is Meghna River which
is considered to be perennial. The project area is located right along the bank of the river
upper Meghna. The upper Meghna river basin is one of the rainiest regions in the world and
has an annual rainfall of up to 5,800 mm. Total catchment area of the Meghna is about
82,000 sgkm of which 47,000sgkm lies in India and 35,000 sqgkm lies in Bangladesh. 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.

138. As closed loop cooling system with cooling towers will be adopted in this project,
major portion of the water will be recirculating for further use by adopting COC 5. About 206
cum/hour of water is expected to discharged from the plant to the river after treatment. The
detailed water balance diagram is shown in Figure 2-7.

2.2.3.1 Circulating Water System

139. The estimated cooling water requirement for the condenser and auxiliary cooling
system is 990 m*/hr. closed cycle recirculating type CW system is envisaged for the CCPP
with an adequately sized multicell induced draft cooling tower. Make-up to the cooling tower
is 990 m*/hr to compensate for the evaporation loss and blow down requirements.

Page |47



ReLI/ANCe Meghnaghat 750 MW Combined Cycle Power Plant,
- Narayanganj, Bangladesh ESIA Report

2.2.3.2 Power Cycle Make-up

140. The concentration of dissolved solids in the HRSG drum water gradually gets
increased due to the evaporation process. To control the ‘carry over by steam, this
concentration level has to be maintained by ‘blow down’ of drum water. Power cycle make-
up is mainly for making up the HRSG (20 m®/hr) back wash and others.

2.2.3.3 Service and Potable Water System

141. For miscellaneous plant services including washing and cleaning needs as well as
drinking water requirement of the plant personnel, the water requirement is estimated to be
around 10 m®hr.

2.2.3.4 Fire Protection System

142. Hydrant fire water protection system covering different plant areas and spray water
for the transformers oil tanks and cable galleries are proposed to be met by the dedicated
fire protection system comprising a set of fire water pumps installed in the pump house and
water requirement will be drawn from the soft water reservoir. The fire protection system will
be complete with pipe work, valves, specialties such as hydrants, spray nozzles, detectors,
cabling etc.

143. The sustainability of water source for the project is related to the availability of water
in the Meghna River. The available discharge in Meghna River near the project site has
beenanalyzed based on the SWAT model developed in a recent study (PKSF, 2014). Based
onthe SWAT model results for 1981-2012, dependable flow analysis has been carried out.
Table 2-4 shows the dependable flow amount near the power plant site for 75%, 90% and
95% dependability.

Table 2-6: Available dependable flow in the Meghna River

Dependability Monthly Average Flow (m®/s)

75% 90
90% 23
95% 10

144. The water requirement for the proposed project is 0.305 m?/s which is well covered in
75%, 90% and 95% dependability levels after meeting the existing water use in the area.
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Figure 2.7: Proposed Water Balance Diagram
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2.2.4 Outside Plant Boundary Facility: Jetty

145. 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.

146. The location of the RO-RO jetty is on the western boundary as per the guideline of
Bangladesh Inland Water Transport Authority and 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.

147. At the time of site selection, the level of marine risk is determined by the position
chosen for the terminal. Jetty designing will be decided giving due consideration to materials
to be used, constructions methods, etc. Wave directions, lengths and heights will determine
the layout, geometry, structure of the jetty. Size of the Jetty and the load bearing capacity
will be decided considering the fact that, there will not be any problem to the civil structure
during the transport of the heaviest equipment, Generator rotors. The Jetty has been shown
in the plot plan of the project (refer Figure 2-6).The RO-RO jetty will be demolished upon
completion of the construction of the Power Plant.

2.3 POLLUTION CONTROL
2.3.1 Air Emission

148. The natural gas R-LNG do not contain any significant sulphur, therefore the plant
does not warrant a tall chimney. The proposed height of the stacks will be 70 m above
ground level as per DoE minimum height requirement.

149. The gas turbines will produce oxides of nitrogen (NOx) during combustion with
natural gas / R-LNG firing. However, it is possible to reduce NOx emission by using dry low
NOx burners. The plant will be designed to have NOx emissions not more than 25 ppm
{(viv), at 15% excess oxygen} which well below the prescribed norms of ministry of
Environment and Forests for combined cycle plants of capacity more than 400 MW using
natural gas/R-LNG as fuel.

150. Heat recovery steam generator (HRSG) will be utilizing about 80% of the heat
content in the exhaust gases in producing steam for use in the steam turbine. Heat emission
from the stack into atmosphere will not cause any significant increase in ambient
temperature. According to EHS guidelines,the stack height for all point sources of emissions,
whether ‘significant’ or not, should be designed according to Good International Industry
Practice (GIIP) to avoid excessive ground level concentrations due to downwash, wakes,
and eddy effects, and to ensure reasonable diffusion to minimize impacts”.

151. As per the above since the clean fuel is used where in the SO2 emissions are Zero,
We need to maintain minimum 30mt of Stack Height. However based on Annex 1.1.3 - Good
International Industry Practice (GIIP) Stack Height (Based on United States 40 CFR, part
51.100 (ii)). HG = H + 1.5L; where HG = GEP stack height measured from the ground level

Page |50



ReLI/ANCe Meghnaghat 750 MW Combined Cycle Power Plant,
A Narayanganj, Bangladesh ESIA Report

elevation at the base of the stack, H = Height of nearby structure(s) above the base of the
stack. L = Lesser dimension, height (h) or width (w), of nearby structures (“Nearby
structures” = Structures within/touching a radius of 5L but less than 800 m.) the below
calculation is accried out to determine Stack Height to be at 70 mtrs. The stack and emission
details are provided in Table 2-7.

(The nearest stack height of the neighborhood power station (Summit Meghnaghat Power
Limited) understood to be 50 mts. And L = 6.25 mts, thus HG = H+1.5 (6.25 Dia of Stack)
comes to H = 68.73 mts. Say, 70 mts.)

.Table 2-7: Stack and Emissions

Parameter Unit Value

Stack Height meter (m) 70
Diameter m 6.3
Exit Gas Velocity m/s 25
Exhaust Flow rate m%/s 615

Emission per Stack

NO, ppm 25

gls 31.37

2.3.2 Noise Control

152. Noise generating equipment will be designed to limit the noise level of 70 dB(A)
which will be maintained at 120 m from the main plant building.Noise generating sources
and their abatement measures are provided in Table 2-6.

Table 2-8: Noise Generating Sources and Abatement Measures

Source Abatement Measures

Turbine Hall & Boiler House Sound absorbing materials will be provided and sound
transmissions loss of wall and roof will be improved.

Fans Mufflers will be provided
Leaks Will be controlled by improved maintenance
Electric Motor Installation of ventilation inlet and/or discharge muffler.

2.3.3 Effluent Characteristics, Treatment and Discharge

153. The plant will generate effluents from various systems. These include HRSG blow
down, demineralization waste, cooling tower blow down and sanitary waste.

154. The wastewaters including cooling tower blow down will be discharged after
complying with DoE stipulated discharge norms.

155. Cooling water Blow down and waste water does not contain any heavy metals such
as Zn, Cr. Cooling system waste water treatment technology and methodology is pH
adjustment by dosing Sulphuric Acid; Disinfection by the dozing of Chlorine and Environment
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Friendly commodity chemicals which does not have any heavy metals for avoiding the
corrosion and scaling.

156. Salient characteristics of HRSG blow down water are: pH in the range of 9.5 to 10.3,
negligible suspended solids and temperature of blow down water at about 100°C. The
HRSG blow down water will be collected with other wastewaters in a common basin.

157. The DM plant effluent will be neutralized to safe and desirable pH value prior to
discharge to a central monitoring basin.

158. Effluents from plant wash will betreated in ETP and will be taken to central monitoring
basin.The capacity of the ETP would be around 20 m*hour.

159. All floor drains and storm water drains will be routed to adequately sized storm water
sump i.e. 24 hours holding capacity.

160. It has been estimated that about 212 m®hour of waste water will be generated from
different sections. All liquid effluents emerging out of the power plant from different sections
shall be collected in central monitoring basin.About 6 m*hour waste water will be treated in
horticulture and rest i.e. 206 m*hour will be discharged to plant drain.

161. The treated effluents shall also meet quality requirements mentioned in Ministry of
Environment and Forests Gazette Notifications as well as IFC standards. 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 through plant’s effluent outfall. This
discharge will thus meet the permissible standards.

Parameters Treated Water Quality

pH 6.0-9.0

Suspended solids : <50 mgl/l

Oil and grease : <10 mg/

Ambient Temperature of Discharge water Delta 3 °C of the ambient receiving water
temperature in any season

162. 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
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163. 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

164. 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
165. Sludge generated from Pre Treatment plant shall be treated suitably and solid waste

generated shall be disposed outside plant in consultation with Local government authorities.
The layout plan of the ETP is shown in Figure 2-9.

2.3.4 Water treatment Plant

166. The requirement of raw water for 750 MW CCPP would be 1098 m*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 Meghna river water quality is highlighted in Table
2.7.

Table 2-9: Meghna river water quality for design raw water analysis

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 Colour Hazen 3.3

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
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Sl No Parameters Unit Values
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 CaCO3) ppm 20
22 Mg - Hardness (as CaCO3) ppm 15
23 Iron (Fe) ppm 0.6
24 Ferrous Iron (Fe2+) ppm 0.01
27 Free Chlorine (CI2) ppm 0.03
28 Silica (SiO2), reactive ppm 11
29 Silica (SiO2), colloidal ppm 3.5

167. 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.

168. 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

169. Pre-treatment plant shall be designed considering 500 NTU as inlet raw water
turbidity. 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 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 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 990 cu.m/hour water will flow to close loop condensate
cooling system as make up water.
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170.  Around 25 m*hour water will be carried to DM plant to receive polish water to feed
those to different precision cooling system in generator and NO injection.

2.3.5 Cooling Water System Detail

171. 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.

2.4 PROJECT SCHEDULE
2.4.1 Pre-Construction Period

172. 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.

2.4.2 Construction Period

173. The construction period will start in 1% November, 2017. The mechanical erection is
expected to be started on 5" March, 2018. The construction period is expected to be
finished by 30" April, 2019.

2.4.3 Operation Period

174. 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 is shown in Figure 2-10.
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Figure 2.8: Schematic Diagram of ETP
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3 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

3.1 BACKGROUND

175. 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

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

e To conserve ecological balance and prevent pollution during industrialization

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

177. To ensure embodying of necessary pollution control and preventive measures by
industrial investment project endangering environment.

3.2.2 National Environmental Policy 1992

178. 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:

e Maintenance of the ecological balance and overall progress and development of the
country through protection and improvement of the environment.
e Protection of the country against natural disasters.

e Identification the regulation of all types of activities which pollute and degrade the
environment.
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e Ensuring sustainable utilization of all natural resources.
e Active association with all environmentally-related international initiatives.

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

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

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

e 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.

e To ensure sustainable use of raw materials in the industries to prevent their wastage.
3.2.2.1 National Conservation Strategy

179. 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:

e Industries based on non-renewable 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.

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

¢ No hazardous or toxic materials/wastes should be imported for use as raw material.
e Import of appropriate and environmentally sound technology should be ensured.

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

3.2.3 National Environmental Management Action Plan (NEMAP), 1995

180. 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:

e Identification of key environmental issues affecting Bangladesh;
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3.3
3.3.1
181.

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

Improvement of the natural and built environment;
Conservation of habitats and biodiversity;
Promotion of sustainable development;
Improvement in the quality of life of the people.

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

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

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

Low level of environmental awareness amongst industrialists and entrepreneurs.

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

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

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

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

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

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

NATIONAL LEGISLATION
Environment Conservation Act 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.

182.

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

Page |60



ReLI/ANCe Meghnaghat 750 MW Combined Cycle Power Plant,
- Narayanganj, Bangladesh ESIA Report

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 order again renamed the DEPC to the
Department of Environment (DOE) and placed under newly formed ministry of Environment
and Forest (MoEF) in 1989.

183. 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:

e Conservation and improvement of environment, and

e Control and mitigation of pollution of environment.
184. The main strategies of the act can be summarized as:

e 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.

e Regulation in respect of vehicles emitting smoke harmful for the environment.
e Environmental clearance.
e Regulation of the industries and other development activities - discharge permit.

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

e  Promulgation of standard limit for discharging and emitting waste.
e Formulation and declaration of environmental guidelines.

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

185. 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;

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.
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186. 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 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.

3.4 APPLICABLE NATIONAL REGULATIONS

187. The environmental regulations, legislations and policy guidelines in respect to the
proposed project are governed by various regulatory agencies. The principal environmental
regulatory agency in Bangladesh is Ministry of Environment, Forest (MoEF), Dhaka.

188. The Thermal Power Projects are covered under the ambit of Environment
Conservation Rules, 1997. Hence, project requires preparation of Environmental Social
Impact Assessment Report and pursuing Environmental Clearance from Department of
Environment or Ministry of Environment and Forest. Further, Ministry of Environment and
Forest has included Thermal power Projects under “Red category” industries. The copy of
Environment Conservation Rules, 1997 is attached as Annexure 3-1 of this document.

189. Environmental and safety related host country regulations along with applicability
assessment for the proposed Thermal Power Project are discussed in Table below.

Table 3-1: National Regulation Applicable in Thermal Project

Act / Law Responsible Key Features/Applicability

Authority
ENVIRONMENT AND FOREST

Construction Phase

A-1 | The Department of | e Adopt corrective measures in phases in
Environment Environment, Ministry industries that cause pollution.
Conservation of Environment and | e Conduct Environmental Impact
Act, 1995 and | Forest Assessments for all new public & private
subsequent industries.
amendments in e Ban the establishment of any industry that
2000 and 2002 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
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Act / Law

Responsible

Authority

Key Features/Applicability

substitutes.
e Ensure sustainable use of raw materials in
the industries to prevent their wastage.
The Act is applicable for the project and the
project will require EIA to be conducted for
obtaining Environmental Clearance of the
project.

A-2 | National Ministry of Promulgation of standards for quality of air,
Environmental Environment and water, noise, and soils for different areas and for
Management Forest different purposes; Promulgation of acceptable
Action Plan, limits for discharging and emitting waste;

1995 Formulation of environmental guidelines relating
to control and mitigation of environmental
pollution, conservation and improvement of
environment
The Law is applicable for the project and the
project is required follow standards for air, water
and noise quality.

A-3 | Environment Department of | Provides standards for quality of air, water &
Conservation Environment, Ministry | sound and acceptable limits for
Rules, 1997 and | of Environment and | emission/discharges from vehicles and other
subsequent Forest sources.
amendments in
2002 and 2003 The Rule is applicable for the project and the

project is required follow standards for air, water
and noise quality.

A-4 | Environment Judiciary and Ministry | Applicable on all highest priority to environment
Court Act, 2000 | of Environment & | pollution and passed Environment for completing
and subsequent | Forest environment related legal proceedings effectively
amendments
2002

A-5 | Water  Supply | Ministry  of  Local | Management and Control of water supply and
and Sanitation | Government, Rural | sanitation in urban areas.

Act, 1996 Development and | The Act is applicable for the project and

Cooperatives guideline with respect to Water and Sanitation to
be followed.

A-6 | The Ground | Upazila Parishad Management of ground water resources; Tube
Water well shall not be installed in any place without
Management the license granted by Upazila Parishad
Ordinance 1985

A-7 | The Forest Act, | MoEF Ministry of Environment and Forest

1927
subsequent
amendments in
1982 and 1989

and

Reserve Forests; Protective Forests; Village
Forests.

The Act is not applicable since no forest land is
involved with the project.
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Act / Law

Responsible

Key Features/Applicability

Authority

A-8 | The Private | Regional Forest | Conservation of private forests and for the
Forests Officer, Forest | afforestation on wastelands.
Ordinance Act, | Department
1959 The Act is not applicable since no forest land is
involved with the project.
A-9 | Bangladesh Wild | MoEF, Bangladesh | Bangladesh Wild Life Advisory Board
Life Wild Life Advisory | Preservation of Wildlife Sanctuaries, parks,
(Preservation) Board reserves.
Act, 1974
The Act is not applicable.
A- | The Protection | Ministry of Fishery Protection and Conservation of fish in
10 | and Government owned water bodies.
Conservation of
Fish Act 1950 The Act is not applicable.
and subsequent
amendments in
1982
A- | Natural Water | Rajdhani Unnayan | According to this Act, the character of water
11 | Bodies Kartipakkha/Town bodies i.e. rivers, canals, tanks, or floodplains
Protection  Act | Development identified as water bodies in the master plans or
2000 Authority/Municipalities | in the master plans formulated under the laws

establishing municipalities in division and district
towns shall not be changed without approval of
concerned ministry.

The Act is not applicable since no water bodies
will be altered due to the project

Operation Phase

A-1 | The Vehicle Act, | Bangladesh Road | Controlling Exhaust emission; Vehicular air and
1927; The Motor | Transport Authority | noise; Road safety
Vehicles (BRTA)
Ordinance,
1983;The
Bengal Motor
Vehicle Rules,
1940
A-2 | The Brick | MoEF Control of brick burning requires a license from
Burning the MoEF; Restricts brick burning with fuel wood.
(Control) Act,
1989; The Brick The Act is not applicable.
Burning
(Control)
Amendment Act,
1992
A-3 | The Removal of | Bangladesh Water | Removal of Wrecks and Obstructions in inland
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Act / Law

Responsible

Authority

Key Features/Applicability

Wrecks and | Transport Authority Navigable Waterways.
Obstructions in The Act is not applicable.
inland Navigable

Water Ways

Rules 1973

A-4 | Antiquities  Act | Ministry of Cultural | Governs preservation of the national cultural

1968 Affairs heritage, protects and controls ancient
monuments, regulates antiquities as well as the
maintenance, conservation and restoration of
protected sites and monuments, controls
planning, exploration and excavation of
archaeological sites.
The Act is not applicable.

A-6 | The Factories | Ministry of Labours This Act pertains to the occupational rights and
Act, 1965 safety of factory workers and the provision of a
Bangladesh comfortable work environment and reasonable
Labour Law working conditions.

2006
The Law is applicable and necessary guideline
to be fulfilled during project life cycle.
B | LAND AND LABOUR

B-1 | The Acquisition | Ministry of land The Ordinance governs acquisition and
and Requisition requisition by the government of immovable
of Immovable property for any public purpose or in the public
Property interest. It may be noted that contrary to the
Ordinance Act. previous Acts (i.e. Act Xl of 1948); this
1982 Ordinance deals only with immovable property.

The Ordinance has well-defined procedures
regarding payment of compensation for an
acquired piece of land.

The project area lies in empty BPDB land, which
is allotted for power plant.Hence no Acquisition
and Requisition of Immovable Property
Ordinance Act. 1982 is applicable.

B-2 | Fatal Accidents | Ministry of Law, | An Act to provide compensation to families for

Act. 1855 Justice and | loss occasioned by the death of a person caused
Parliamentary Affairs; | by actionable wrong.
Bangladesh The project assures engagement of 1800
workers during construction phase and 160
workers during operation phase. Hence this Act
will be applicable.
B-3 | Bangladesh Ministry of labour & | An Act to amend and consolidate the laws

Labor Act. 2006

Employment

relating to employment of workers, relations
between workers and employers, determination
of minimum rates of wages, payment of wages,
compensation for injuries to workers during
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Act / Law Responsible Key Features/Applicability

Authority

working hours, formation of trade unions, raising
and settlement of industrial disputes, health,
safety, welfare and working conditions and
environment of workers and apprenticeship and
matters ancillary thereto.

The project will engage 400 workers during
construction phase and 160 workers during
operation phase. Hence labor Act. 2006 will be

applicable
B-4 | Workmen’s MLE/DIFE This act has been last amended in 1987 and
compensation applies to factories, docks, construction work,
Act, 1923, and railways, transport workers, excavation, gas and
rules there electricity workers, etc.
under 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.

Not applicable for this project.

3.5 INTERNATIONAL REGULATIONS

190. The Project is seeking financial support from international lenders / borrowers; hence
their environmental and social safeguards are applicable to this Project. Applicability
analysis and compliance requirement for ADB SPs and EPFIs and IFC Performance
standard are described in sections below.

3.5.1 ADB Safeguard Policies

191. Environmental and social safeguards are cornerstones of ADBs support for
environmentally sustainable economic growth. The Safeguard Policy Statement is built upon
the three safeguard policies on the environment, involuntary resettlement & indigenous
peoples and brings them into a consolidated policy framework to enhance effectiveness and
relevance. The Safeguard Policy Statement (SPS) lays out policy principles and outlines a
set of specific safeguard requirements that ADB supported projects are expected to meet.
The ADB Safeguard Policies cover the following aspects.

e Environmental assessment;

e Environmental planning and management;
¢ Information disclosure;

¢ Consultation and participation;

e Grievance Redress mechanisms;

e Monitoring and Reporting;

e Unanticipated Environment Impacts;
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192.

Biodiversity and sustainable natural resources management;

Pollution prevention and abatement;

Health and safety;

Physical cultural resources; and

Involuntary resettlement;

Indigenous peoples

tabulated below.

1.

Applicability analysis of the ADBs in reference to proposed Thermal Power Plant is

Table 3-2: Application of ADB Safeguard Policies to the Project

ADB Safeguard

Policy Statement

Environmental
assessment

Requirements

Environmental assessment term is used to
identify potential direct, indirect,
cumulative, and induced impacts and risks
at an early stage of the project

Project Information/
Application
Present ESIA report discuss
about impacts associated with
project activities.

2. Environmental As per this requirement, borrower should | Performance Indicators are
planning and | prepare an environmental management | also established for post
management plan (EMP) that addresses the potential | project monitoring.  Project

impacts and risks identified by the | specific management and
environmental assessment. monitoring  plan is  also
The EMP should include the proposed | developed and discussed in
mitigation measures, environmental | present ESIA Report.
monitoring and reporting requirements,

emergency response procedures, related

institutional or organizational

arrangements, capacity development and

training measures, implementation

schedule, cost estimates and performance

indicators.

3. Information Under this requirement borrower shall | Regular interaction with

Disclosure establish regular interaction with the | stakeholders is being made by
affected populations and stakeholders project  proponent. Same
should be continued till project

cycle.

4. Consultation and | The borrower / client should carry out | Regular  consultation  with
Participation meaningful consultation with affected | stakeholders is being made

people and other concerned stakeholders, | and same should be continued
including civil society, and facilitate their | till project cycle
informed participation.

5. Grievance The borrower/client should establish a | Reliance Power Limited
Redress mechanism to receive and facilitate | Grievance Redressal
Mechanism resolution of affected peoples’ concerns, | Mechanism (GRM) shall be

complaints and grievances about the
project’s environmental performance.

followed for this project. GRM
Process is discussed under
Chapter 11.
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ADB Safeguard e e Project Information/
Policy Statement Application
6. Monitoring and | The borrower / client should monitor and | Project specific monitoring
Reporting measure the progress of implementation of | mechanism is developed and
the EMP. The extent of monitoring | discussed in present ESIA
activities should be commensurate with the | report.
project’s risks and impacts.
The borrower / client should prepare
periodic monitoring reports that describe
progress with implementation of the EMP
and compliance issues and corrective
actions, if any.

7. Unanticipated Where unanticipated environmental | No such unanticipated impact
Environmental impacts become apparent during project | is identified. However, If any
Impacts implementation, the borrower / client | unforeseen circumstances take

should update the environmental | place, corrective action should
assessment and EMP or prepare a new | be taken by RBLPL.
environmental assessment and EMP to

assess the potential impacts, evaluate the

alternatives, and outline  mitigation

measures and resources to address those

impacts.

8. Biodiversity and | RBLPL should follow and need to identify | The project site is devoid of
sustainable measures to avoid, minimize, or mitigate | any important ecological
natural resources | potentially adverse impacts and risks and, | habitat.
management; as a last resort, propose compensatory

measures, such as biodiversity offsets, to
achieve no net loss or a net gain of the
affected biodiversity.

9. Pollution During the design, construction, and | Project is a combined cycle
prevention  and | operation of the project ‘the borrower / | power plant, which is in itself a
abatement; client should apply pollution prevention | clean technology of power

and control technologies and practices | generation. Further, efforts
consistent with international good practice, | should be made by RBLPL to
as reflected in internationally recognized | minimize the project associated
standards such as the World Bank Group’s | impacts.

Environment, Health and Safety

Guidelines.

10. Health and | RBLPL should provide workers with a safe | RBLPL  shall abide with
safety; and healthy working environment, taking | National and International

into account risks inherent to the particular
sector and specific classes of hazards in

the work areas, including physical,
chemical, biological, and radiological
hazards.

Borrower / client should take steps to
prevent accidents, injury, and disease
arising from, associated with, or occurring
during the course of work by (i) identifying

Safety Standards. Labour laws
should be followed.
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ADB Safeguard

Requirements

Project Information/

Policy Statement

and minimizing, so far as reasonably

practicable, the causes of potential
hazards to workers; (ii) providing
preventive and protective measures,

including modification, substitution, or
elimination of hazardous conditions or
substances; (iii) providing appropriate
equipment to minimize risks and requiring
and enforcing its use; (iv) training workers
and providing them with appropriate
incentives to use and comply with health
and safety procedures and protective
equipment; (v) documenting and reporting
occupational accidents, diseases, and
incidents; and (vi) having emergency
prevention, preparedness, and response
arrangements in place.

Application

11. Physical cultural

resources

The borrower / client is responsible for
siting and designing the project to avoid

significant damage to physical cultural
resources (Defined as movable or
immovable objects, sites, structures,

groups of structures, and natural features
and landscapes that have archaeological,

paleontological, historical, architectural,
religious, aesthetic, or other cultural
significance.

Proposed development does
not likely to have any impact on
cultural property / resources.

12. Involuntary
resettlement;

Borrower / client should provide adequate
and appropriate replacement land and
structures or cash compensation at full

replacement cost for lost land and
structures, adequate compensation for
partially = damaged  structures, and

relocation assistance.

The rate of compensation for acquired
housing, land and other assets should be
calculated at full replacement costs. The
calculation of full replacement cost should
be based on the following elements: (i) fair
market value; (ii) transaction costs; (iii)
interest accrued, (iv) transitional and
restoration costs; and (v) other applicable
payments.

Land is being provided by
Bangladesh Power
Development board for 25

Years of period. No purchase
or acquisition of land is
proposed for the project.
Hence, project does not involve
any involuntary displacement
or resettlement.

13. Indigenous
peoples;

Borrower / client should explore to the
maximum extent possible alternative
project designs to avoid physical relocation
of Indigenous Peoples that shall result in

Land is being provided by
Bangladesh Power
Development board for 25

Years of period. No purchase
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ADB Safeguard

Project Information/
Application

adverse impacts on their identity, culture, | or acquisition of land is
and customary livelihoods. If avoidance is | proposed for the project.
impossible, in consultation with ADB, a | Hence, project does not involve
combined Indigenous Peoples plan and | any involuntary displacement
resettlement plan could be formulated to | or resettlement.

address both involuntary resettlement and
Indigenous Peoples issues.

i Requiremen
Policy Statement equirements

3.6 PROJECT CATEGORISATION
3.6.1 ADB Categorization Criteria

193. 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.

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

Categorization based on the Most Environmentally Sensitive Component.

195. 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
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196. 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 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.

197. 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.

198. 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.

199. 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 3-3: comparison between ADB and DOE requirements

ADB DOE
Category \ Requirements Category\ Requirements
Category A | - ESIA to examine potential impacts Green - No Environmental
- Public consultation (atleast twice clearance is needed as
during ESIA process) project is pollution free
- Recommendation of mitigation - No environmental study is
measures and proposed monitoring required
in EMP
Category B | - |EE is required to assess possible | Orange - General information
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ADB DOE
Category Requirements Category | Requirements
impact A - Process flow diagram
- Public consultation to be - ETP facilities.
incorporated in IEE
- |EE report to be written in
recommended format
Category C | - No EIA and IEE is required Orange |- General information
- Environmental implication of the | B - Process flow diagram
project is required to be reviewed - ETP facilities.
- Mitigation measures (if any) to be
incorporated
Category FI | - Environmental Assessment of the | Red - IEE report to be submitted
financial intermediation and equity followed by the ESIA report
investments is required. - General information
- A due diligence assessment of the - Process flow diagram
financial intermediary and its - ETP facilities.
environmental management system
(EMS) is required.

ADB Checklist approach was followed for project categorization. The REA checklist as filled

for the project is as follows.

Rapid Environmental Assessment (REA) Checklist ‘ Thermal Power Plant
Country: Bangladesh
Project Title: Environmental & Social Impact Assessment (ESIA) of Reliance Meghnaghat 750
MW Combined Cycle Power Plant At Meghnaghat, Sonargaon, Narayanganj,
Bangladesh.
Date: April, 2017

Screening Question

Remark

\ Yes \ No

A. Project Siting

Is the Project area adjacent to or within X | No ecologically sensitive areas viz.

any of the following environmentally National Park, wildlife sanctuary etc. is

sensitive areas? located within 10 km from the project site.

Cultural heritage site X | No cultural heritage in or nearby the
project site.

Protected Area X | No legally protected area in or nearby
vicinity of project site

Wetland X | No notified wetland system is available in
or nearby the project site

Mangrove X | Project is located in Inland Area, no
mangrove ecosystem in near vicinity of
the project

Estuarine X | Project is located in Inland Area, no
estuarine in near vicinity of the project

Buffer zone of protected area X | No buffer zone of protected is located
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Screening Question \ Yes \ No Remark

within 5 km from the project site.

Special area for protecting biodiversity X | No special area of protecting biodiversity
in or nearby the project site.

B. Potential Environmental Impacts

Will the project cause

Impairment of historical/cultural X No impairment will be happened to any of

monuments and other areas, and the historical structures.

loss/damage to these sites?

Encroachment into precious ecosystem X Proposed project site is located in a plot

(e.g. sensitive habitats like protected area earmarked for Industrial

forest areas or terrestrial wildlife development. There is no encroachment

habitats? of sensitive habitats like protected forest
areas or terrestrial wildlife sanctuary
habitats.

Dislocation or involuntary resettlement of X | There is no dislocation or involuntary

people? resettlement of people due to the
proposed project as no land acquisition is
required. Land is already available for the
establishment of the project by the
government

Disproportionate impacts on the poor, X | No such impact is anticipated

women and children, Indigenous Peoples

or other vulnerable groups?

Aesthetic degradation and property value X Project shall improve aesthetic view of the

loss due to establishment of plant and area and provide development to the

ancillary facilities? project area

Risks and vulnerabilities related to X All Occupational health and Safety Risk

occupational health and safety due to shall be concerned with high priority

physical, chemical, biological, and including all the plant safety practices

radiological hazards during project

construction and operation?

Noise and dust from construction X Emission of fugitive dust is expected due

activities? to construction activities. Regular water
sprinkling shall be done to minimize it.
Noise barriers shall be implemented to
minimize the impact in nearby areas.

Short-term soil erosion and silt runoff due | X No such activity is expected

to construction?

Fugitive dust during transportation, X | The project is a gas-fired combined cycle

unloading, storage, and processing of plant consist of two gas turbines

coal, and polluted runoff from coal

storage?

Risk of oil spills, which could pollute | X The waste oil will be properly collected

surface and groundwater and soil? and will be supplied /sold to the venders
or the Lube Oil Re-cycling plants
approved by DoE.

Hazards in gas pipeline operation and | X Hazard is expected within the project
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Screening Question \ Yes \ No Remark

gas storage at power plant sites? premises and proper safety measures will
be implemented.

Changes in flow regimes downstream of | X Water is required for cooling purposes of

the water intake due to abstraction for different plant units so there may be some

cooling purposes? changes in flow regimes downstream of
water

Pollution of water bodies and aquatic X | Sewage will be treated in septic tank with

ecosystem from wastewater treatment soak pit. Wastewater generated from

plant for boiler feed, bleed-off from plant activities shall be treated in ETP and

cooling towers, boiler blowdown and treated water is discharged in plant drain.

wash-water, and effluent from ash pond?

Air pollution from fuel gas discharged | X The project is a gas based thermal power

into the atmosphere? plant. Air pollution from the project will not
be any significant.

Public health and safety hazards due to X Solid waste will be disposed of in sanitary

solid waste disposal in sanitary landfills? landfill site only.

Large population influx during project | X During  construction phase human

construction and operation that causes resource requirement will be around 300-

increased burden on social infrastructure 400. Labour requirement for construction

and services (such as water supply and phase shall be met locally as much as

sanitation systems)? possible. Therefore, significant impact on
local infrastructure is not anticipated. The
operation phase human resource
requirement is limited for 160 nos., which
is not likely to have any impact of local
infrastructure.

Social conflicts if workers from other X | No such conflicts is expected as labour

regions or countries are hired? requirement shall be meet through local
persons

Risks community safety due to the X No such risks is expected during

transport, storage, and use and/or construction or operation phase

disposal of materials such as explosives,

fuel and other chemicals during

construction and operation?

Community safety risks due to both | X Community safety risks shall be avoided

accidental and natural  hazards, with the help of best industrial practices.

especially where the structural elements Best safety methods shall be adopted

or components of the project (e.g. ash within the plant premises for the safety of

pond) are accessible to members of the employees, workers and labours.

affected community or where their failure

could result in injury to the community

throughout project construction,

operation and decommissioning?
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A Checklist for Preliminary Climate Risk Screening

‘ Thermal Power Plant

Country: Bangladesh
Project Title: Environmental& Social Impact Assessment (ESIA) of Reliance Meghnaghat
750 MW Combined Cycle Power Plant At Meghnaghat, Sonargaon,
Narayanganj, Bangladesh.
Sector Energy
Sub Sector Thermal
Department Regional
Screening Question ‘ Score Remark
Location and | Is siting and/or routing of the 0 The project is located in a flood risk
Design of | project (or its components) likely zone. The elevation of the project site
project to be affected by climate was finished to approximately +7.0 m
conditions including extreme above MSL which is 0.3 meters above
weather related events such as the 100 years flood line. Project area
floods, droughts, storms, has a severe condition regarding flood.
landslides? The project is located about 7.65 m

distance from the HFL of the river.
However, there is no record of cyclones
and landslide in the project area.
Cyclone risk area of Bangladesh is
shown in Annexure 3.2.

Would the project design (e.g. 1
the clearance for bridges) need
to consider any hydro-
meteorological parameters (e.g.,
sea-level, peak river flow,
reliable water level, peak wind
speed etc)?

The river Meghna is flowing beside the
project area. The peak river flow needs
to be considered.

Materials and
Maintenance

Would weather, current and 0
likely future climate conditions
(e.g. prevailing humidity level,
temperature contrast between
hot summer days and cold
winter days, exposure to wind
and humidity hydro-
meteorological parameters likely
affect the selection of project
inputs over the life of project
outputs (e.g. construction
material)?

The climate of project area is tropical
which is mainly dry except in rainy
season. There is no much difference in
summer and winter temperature.

Would weather, current and 0
likely future climate conditions,
and related extreme events likely
affect the maintenance
(scheduling and cost) of project
output(s)?

The project life cycle is about 25 years
only. Present or future climate
conditions are not expected to impact
project maintenance.
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Performance Would weather/climate 0 The project life cycle is about 25 years

of project | conditions and related extreme only. Weather/climate conditions are

outputs events likely  affect the not expected to affect the output of the
performance (e.g. annual power project during design life time.

production) of project output(s)
(e.g. hydro-power generation
facilities) throughout their design
life time?

3.6.2 Project Categorization

200. Based on site specific environmental and social impacts assessment and checklist as
stated in above section, the major observations of the proposed project are as follows.

o Land for the project is being provided by BPDB. Hence, no involuntary resettlement
is proposed for the project.

o No Schedule Tribes or Indigenous Population is likely to be affected by the project.

o No ecologically sensitive areas like national parks, wildlife sanctuaries, scheduled
areas or critically polluted area is located within 10 km from the project site.

o Identified site is devoid of any natural forest or ecology of great concern. Hence no
significant impact on ecological balance of the area is expected.

201. On the basis of social screening project is a Category C project.However, there will
be some environmental impact during construction as well as operation phase. During the
construction as well as operation phase of the Project, the key Environmental issues are
noise and dust generation. There is also a risk of contamination of soil, groundwater and
Meghna river water from accidental spills and leaks of hazardous materials (e.g. oil) during
handling, transportation, and storage at the site.On the basis of anticipated environmental
and social impact assessment the project is categorized as ‘Category A’.

3.7 APPLICABLE ENVIRONMENT STANDARDS
3.7.1 Ambient Air Quality Standards

202. The ambient air quality standards shall be applicable only during the construction
phase of the project and the wastewater discharges from the project during both construction
and operation phases shall be as per the general discharge standards as sector specific
standards are not available for thermal power projects.

203. Standards for Ambient Air Quality shall be applicable for construction phase only as
no air major polluting process is expected during operation phase of the project.

204. Ambient Air Quality Standards (AAQS), as notified under Environment Conservation
Rules 1997 and revised through Environment Conservation Rules Amendment Rules, 2005
are given in Table 3-4below.
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Table 3-4: National Ambient Air Quality Standards

Concentration in Ambient Air
Industrial, Residential, Rural

Time
Pollutant Weighted

and other Areas
Average

(ng/m®)

Sulphur Dioxide (SO;), yg/m Annual*

24 Hours** 365
Nitrogen Dioxide (NO,), ug/m® Annual* 100
Particulate Matter (size less than 10 ym) or | Annual® 50
PM10, pg/m® 24 Hours** 150
Particulate Matter (size less than 2.5 ym) or | Annual® 15
PM2.5, ug/m® 24 Hours** 65
Ozone (03), ug/m® 8 Hours** 235

1 Hour** 157
Lead (Pb), pg/m° Annual* 0.5
Carbon Monoxide (CO), mg/m® 8 Hours 10

1 Hour** 40

Source: ECR, 1997 (Amendment, 2005)
* Not to be exceeded more than once per year

*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.

* Maximum average value for every one hour each year will be equal or less than 0.12 ppm

205. The WHO Ambient Air Quality Guidelines are presented in Table 3-5.Standard for
gaseous emission from industries is highlighted in Table 3-6.

Table 3-5: WHO Air Quality Guidelines

Pollutant Averaging Period Guideline Value in pg/m’

Sulphur Dioxide (SO,) 24 hour 125 (Interim target-1)
50 (Interim target-2)
20 (guideline)

10 minute 500 (guideline)
Nitrogen dioxide (NO,) 1 year 40 (guideline)

1 hour 200 (guideline)
Particulate Matter PM, 1 year 70 (Interim target-1)

50 (Interim target-2)
30 (Interim target-3)
20 (guideline)

24 hour 150 (Interim target-1)
100 (Interim target-2)
75 (Interim target-3)
50 (guideline)
Particulate Matter PM, 5 1 year 35 (Interim target-1)
25 (Interim target-2)
15 (Interim target-3)
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Pollutant ‘ Averaging Period Guideline Value in pg/m’
10 (guideline)
24 hour 75 (Interim target-1)

50 (Interim target-2)
37.5 (Interim target-3)
25 (guideline)

Ozone 8 hour daily maximum 160 (Interim target-1)
100 (guideline)

Table 3-6: Standards for Gaseous Emission from Industries

Parameters for power plant (<200 MW) Standard present

Oxides of Nitrogen (82mg/NM3) 40 ppm*

Oxides of Nitrogen (51 mg/NM3) 25 ppm™**
at Dry Gas, Excess O2 Content 15%)

Source: * - ECR- Schedule 11, ** - IFC EHS Guideline, 2008 Table No.6.(b)
3.7.2 Water Quality Standards

206. The designated best use classification as prescribed by DoE for surface water is as
given in Table 3-7. Table 3-8 and Table 3-9highlight standards for drinking water and IFC
treated sewage discharge guideline.

Table 3-7: Primary Water Quality Criteria for Designated-Best-Use-Classes

Parameters Unit Inland Surface Water

Quality Standards

Temperature Centigrade 40
Biological Oxygen Demand (BODs) at 20° C mg/| 50
Chemical Oxygen Demand (COD) mg/l 200
Dissolve Oxygen (DO) mg/l 4.5-8
Total Dissolved Solids (TDS) mg/l 2,100
pH - 6-9
Suspended Solid (SS) mg/l 150
Nitrate mg/l 10.0
Arsenic mg/l 0.2
Lead mg/| 0.1
Chloride mg/l 600
Iron mg/l 2
Manganese mg/| 5
Copper mg/l 0.5
Oil & Grease mg/| 10

Source: ECR, Schedule-10
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Table 3-8: Standards for Drinking Water
Parameters Unit DoE (Bangladesh) Standard for
drinking water
pH - 6.5-8.5
Hardness(as CaCO;) mg/L 200-500
Iron mg/L 0.3-1.0
Chloride mg/L 150-600
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 3-9: Treated Sewage Discharge Guideline IFC

S. No. Parameter Guideline Value
1

pH 6-9
2 BOD 30 mg/l
3 COD 125 mgl/l
4 Total Nitrogen 10 mgl/l
5 Total Phosphorus 2 mgl/l
6 Oil and Grease 10 mg/l
7 Total Suspended Solids 50 mg/l
8 Total Coliform bacteria 400 MPN/100 ml

Notes: MPN = Most Probable Number
3.7.3 Ambient Noise Standards
207.

Noise standards notified by the MoEF under Environment Conservation Rules, 1997

based on the A- weighted equivalent noise level (Leq) are as presented in Table 3-
10.Ambient noise standard by IFC is highlighted in Table 3-11.

Table 3-10: Ambient Noise Standards

Areas Day Time (dB A) Night Time (dB A) |
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

208.

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.
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Table 3-11: Ambient Noise Standards by IFC

One Hour Leq (dBA)

Receptor
P Day Time (07:00 — 22:00) Night Time (22:00 — 07:00)
Residential, Educational, Institutional 55 45
Industrial and Commercial 70 70

209. Noise standards in the work environment are specified by Occupational Safety and
Health Administration (OSHA-USA) (Table 3-12) which in turn is being enforced by
Government of Bangladesh(GoB) through model rules framed under the Factories Act.

Table 3-12: Standards for Occupational Noise Exposure

Total Time of Exposure per Day in Hours

P Level in dB(A
(Continuous or Short term Exposure) Sound Pressure Level in dB(A)

8 90
6 92
4 95
3 97
2 100
3/2 102
1 105
Ya 107
Ve 110
Ya 115
Never >115

No exposure in excess of 115 dB(A) is to be permitted.

3.7.4 Labor Management Acts
3.7.4.1 The Factories Act, 1965 and the Factories Rules 1979

210. 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.

211. 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".

212. 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.

213.

covers:

a)
b)

c)

Constructing, reconstructing, repairing, refitting, finishing or breaking up of ships or
vessels. Or

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

Maintenance of standards of cleanliness.
Adequate lighting, ventilation & temperature.

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

Requirement of certificate of fitness for young persons from certifying surgeons.

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

Requirement for making available adequate first-aid facilities.

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

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

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

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

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

Requirement of safety measures for buildings.
Requirement of precautions against dangerous fumes.

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

Requirement for floors, stairs and means of access; pits, sumps, opening in floors,
etc.

Requirement for protection of eyes
Requirement for explosive or inflammable dust, gas, etc.
Reporting of accidents and occupational diseases.

Sanitary conveniences- requirement of latrine, urinals, spittoons, drinking water
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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-

214. 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.

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

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

216. 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.

217. The act provides —
° A list of injuries that is considered to result in permanent partial disablement.

o A list of persons considered as workmen.

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

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

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

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

220. Comment-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.

3.7.5 Bangladesh Explosive Act, 1884

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

222. 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;
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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.

223. 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 months.

3.8 OTHER LEGISLATIONS

3.8.1 Environmental and Social Guidelines of the International Finance
CorporationlFC/WB group

224. 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:

225. 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
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indicatingthe potential risks, mitigation measures and environmental management
framework or plan.

226. 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 (including any subproject
under aspector 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.

227. 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.

228. Cultural Property (OPN 4.11): Physical cultural resources are defined as movable
orimmovable 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.

229. 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:

e Performance Standard 1: Social and Environmental Assessment and Management
System

e Performance Standard 2: Labour and Working Conditions

e Performance Standard 3: Pollution Prevention and Abatement

e Performance Standard 4: Community Health, Safety and Security

e Performance Standard 5: Land Acquisition and Involuntary Resettlement

Page |84



ReLI/ANCe Meghnaghat 750 MW Combined Cycle Power Plant,
- Narayanganj, Bangladesh ESIA Report

e Performance Standard6: Biodiversity Conservation and Sustainable Natural
ResourceManagement

e Performance Standard 7: Indigenous Peoples
e Performance Standard 8: Cultural Heritage.

230. 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.

3.9 ENVIRONMENTAL CLEARANCE

231. 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.

232. 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.

3.10 POWER SCENARIO AND MASTER PLAN IN BANGLADESH

233. 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.

234. 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
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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.

235. 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.

236. 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.

237. 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.

3.11 INSTITUTIONAL STRUCTURE OF POWER SECTOR IN BANGLADESH

238. 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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Figure 3.1: Institutional structure of Power Sector in Bangladesh

3.12 CONCLUSION

239. Reliance Bangladesh LNG and Power Limited proposes for development of a 750
Megawatt (MW) gas based combined cycle power plant (CCPP) project at Village
Meghnaghat, sub-district Sonargaon, District Narayanganj, Bangladesh. The project
requires evaluating the environmental and social risks associated with the project and to
implement mitigation measures to avoid adverse impacts during the project lifecycle. The
proposed Project is covered under several environmental Policies & legislations
pertained with national as well as international regulations. In addition to ADB guidelines,
the project should also comply with the applicable International Finance Corporation
(IFC) / World Bank (WB) guidelines, local laws and regulations relating to the
environment, social issues and occupational health and safety matters.
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4 DESCRIPTION OF ENVIRONMENT AND SOCIAL BASELINE

240. Baseline data generation forms an integral part of ESIA study and helps to evaluate
the predicted impacts on the various environmental and social attributes in the study area by
using scientifically developed and widely accepted environmental and social impact
assessment methodologies. Baseline data is also required in preparing an Environmental
Social Management Plan (ESMP) outlining the measures for improving the environment
quality and scope of future expansions for sustainable development.

41 STUDY AREA, PERIOD AND METHODOLOGY

241. Area of 5 km radius from the project site has been considered as study area for the
project, as shown in Figure 4-1. The baseline study has been conducted during September-
December, 2016. The relevant functional area experts undertook a reconnaissance survey
of the proposed site and surroundings in order to understand the environmental and social
setting of study area. It is confirmed that there is no other proposed industrial development in
air shed the and all the industries listed in the Table 2.2 were in operational condition within
the airshed during the baseline study period. The reconnaissance survey has been
undertaken followed by primary baseline data generation for environment and social aspects
of the study area. The baseline Environmental monitoring was done through Adroit
Environment Consultants following the standard procedure of sampling and analysis as per
the guideline of Government of Bangladesh. Standard QA/QC are followed. Primary
environment monitoring and secondary data collection were undertaken as detailed in Table
4-1.

Table 4-1: Attributes of Environment Data

& Attributes

No.
1. | Ambient Air Quality

Parameters

PM10! PM2.5! SOZv NOX ’
CO, SPM

Source and Frequency

Twosampleperweekat Six (6)locationsfrom
September to December

2. | Meteorology

Wind speed and direction,
temperature, relative
humidity and rainfall

a] Continuous hourly recording through
setting up of site meteorological station;

b] Data collected from secondary sources
like Meteorological Station.

3. | Water quality Physical, Chemical and | Once during the study period at 6 locations
Bacteriological (for 3 ground water and 3 surface water)
parameters

4. | Ecology Existing terrestrial and | Primary inventory through site survey and
aquatic flora and fauna | secondary data from forest office
within ~ 10-Km  radius
circle.

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 | Physical and Chemical | Once at 4 locations during study period
parameters
7. | Land use Existing land use for | Based on BPDB information and satellite

different categories

imagery
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S. .
No. Attributes Parameters Source and Frequency
8. | Socio-Economic Socio-economic and | Based on data published in latest census
aspects demographic
characteristics, worker
characteristics
9. | Hydrology Drainage area and | Based on data collected from secondary
pattern, nature of | sources
streams, aquifer
characteristics, recharge
and discharge areas
10 | Geology Geological history Based on data collected from secondary
sources
11 | Risk assessment, | Identify areas where | Based on assessment
Disaster disaster can occur and
Management Plan | identify areas of
and  Occupational | occupational hazards
Health and Safety
4.1.1 Climate

242. The climate of the area 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). The normal average
annual rainfall of the district is 2347 mm (Dhaka IMD Station). 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 (2007-2015) at Dhaka
Meteorological Station are presented from Table 4-2 to 4-4.

4.1.1.1 Rainfall

243. The south west monsoon during the month of June, July, August and September
chiefly contributes the rainfall for the area. The annual rainfall is about 2347mm and
approximately 60% of it occurs during the monsoon (June- September). Average monthly
rainfall during monsoon period varies between 300 mm to 400mm. The maximum monthly
rainfall is occurs in the month of July whereas minimum monthly rainfall occurs in January.

244, The rainfall follows the general climate pattern with the highest rainfall during
monsoon period whereas minimum rainfall in the cooler and drier months of November,
December and January. Average monthly rainfall values for Dhaka (As there is no
Meteorological station in Narayanganj) area since 2001 are presented in Table 4-2 and
shown in Figure 4-2.
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Figure 4.1: Area of Influence
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Table 4-2: Monthly Average Rainfall in the project area (2001- 2015)

Rainfall in mm

] May Jun. ‘ Jul. Aug. Oct. ‘ Nov. ‘Dec.
2015 17 4 166 |185 | 375 623 | 395 | 346 51 0 1
2014 12 10 80 (147 | 342 212 | 391 | 156 49 0 0
2013 8 26 32 | 378 | 325 302 [ 212 | 172 | 131 0 4
2012 10 1 37 269 | 137 175 | 226 | 282 81 38 68 5
2011 0 0 20 123 235 | 314 356 | 409 |207 | 112 0 0
2010 0 48 22 37 177 | 308 167 | 340 | 169 | 174 0 81
2009 1 1 43 14 168 170 676 | 482 | 298 74 4 0
2008 23 56 45 91 205 | 577 563 | 319 | 279 | 227 0 0
2007 0 30 11 163 |185 | 628 753 | 505 [179 | 320 0 0
2006 0 0 0 181 | 185 | 326 331 | 167 | 663 61 5 0
2005 1 3 155 91 291 259 542 | 361 |514 | 417 3 0
2004 0 0 9 167 |162 | 496 | 295 191 | 839 | 208 0 0
2003 0 25 96 123 (140 | 473 191 (202 | 264 | 134 0 45
2002 22 4 51 111 272 | 373 446 | 272 | 156 52 36 0
2001 0 1 33 46 |402 | 386 202 | 205 |209 |177 18 0
Source: BMD
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Figure 4.2: Distribution of Average Monthly Rainfall during 2001- 2015
41.1.2 Relative Humidity

245.  As would be expected, relative humidity during the wet season is significantly higher
than those occurring at other period of the year. The relative humidity varies from 50%-80%.
This is well depicted by the data as detailed in the Table 4-3 and shown in the Figure 4-3 for
relative humidity of Dhaka (As there is no Meteorological station in Narayanganj) during the
period 2006-2015.
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Table 4-3: Average Monthly Relative Humidity of the Project Area (2006-2015)

Humidity in % ‘ Monthly Mean Humidity ‘
Year ‘Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep.‘Oct. Nov. Dec. Annual‘
2006 69 65 53| 67| 72 | 81 | 80| 77 | 80 | 76 | 68 69 71
2007 68 68 54| 69| 70 | 81 | 84| 80| 80 | 78 | 77 69 73
2008 69 61 67 | 64| 70 | 80 | 83| 81 |81 |77 [ 69| 79 73
2009 72 55 53 | 66 | 72 | 74 | 80| 82 |81 | 73 | 66 | 69 70
2010 71 56 50 | 67 | 71 | 79 | 77| 78 | 79 | 74 | 68 | 66 70
2011 69 54 57 | 64| 76 | 80 | 79| 82 |77 | 73 | 67 | 73 70
2012 66 52 57 | 69 | 70 | 77 | 79 | 78 | 79 | 71 | 68 | 77 70
2013 65 55 55 | 63 | 78 | 76 | 77 | 80 | 81 | 78 | 66 | 72 70
2014 72 62 52 | 56 | 68 | 78 | 77 | 82 | 76 | 72 | 66 | 77 69
2015 70 63 52 | 68 | 71 | 77 | 81 | 79 | 78 | 73 | 69 | 68 70

Source: BMD
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Source: BMD
Figure 4.3: Distribution of Average Monthly Relative Humidity during 2006- 2015
4.1.1.3 Wind Speed

246. Generally, calm to very light winds prevails throughout the year. According to
Bangladesh Meteorological Department the average wind speed at Dhaka (As there is no
Meteorological station in Narayanganj) varies from 2.4 knots to 3.4 knots. The maximum
average wind speed in observed in the month of March. The season wise wind rose for the
period of 1981-2010 as sketched for the BMD Station is shown as Figure 4-4.
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Table 4-4: Monthly Prevailing Wind Speed and Direction in Knots of Dhaka (2006-2015)

2006 3.0 N 3.6 S 5.0 NNW 3.8 S 3.8 S 21 S 2.2 SE 4.5 SE 5.4 SE 23 N 2.1 NW 2.4 NW
2007 2.9NW 3.1NW 4.2NW 3.8S 3.58 3.18 3.18 3.18 3.28 4.1NE 5.5NE 2.9NW
2008 3.6N 3.2N 3.8S 3.4S 3.4S 3.3S 3.4S 2.88 2.8S 9.6NE 2.5NE 3.3W
2009 3.3W 41W 4.0W 4.18 3.8S 318 4.3SE 2.8S 4.2SE 2.3E 2.8N 2.4NW
2010 2.9NW 3.3W 3.8S 418 3.7S 3.0S 2.4S 2.2S 2.6SE 2.0NE 2.9N 2.4N
2011 2.2W 2.4W 3.8S 2.4S 3.0S 2.7SE 2.4SE 2.4SE 2.6SE 2.0NW 2.3W 2.1NW
2012 2.4W 3.0W 2.55 2.6S 2.58 3.0S 2.7SE 2.5SE 2.2E 2.0S 2.2W 2.3W
2013 2.3W 2.2W 2.6W 2.8S 3.2E 2.3S 2.7SE 2.7SE 2.2S 2.9SE 21N 2.3W
2014 25 W 25 W 2.4 NW 22 S 28 S 21 S 2.4 SE 2.4 SE 2.1 SE 21W 21 W 22 W
2015 22 W 24 W 22 W 25 S 23 S 26 S 24 E 27 S 3.0 SE 19 S 25 N 21 W
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Figure 4.4: Wind rose Representation for the Period 1981-2010
4.1.1.4 Ambient Air Temperature

247. The temperature of the country has the relationship with the period of rainfall. In
general cool seasons coincide with the period of lowest rainfall. Table 4-5 and Table 4-6
respectively shows the monthly average minimum and maximum temperature at Dhaka (As
there is no Meteorological station in Narayanganj) for the period 2007-2015. Dhaka enjoys a
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tropical climate with mean daily maximum temperature of 40° C in August while mean daily
minimum temperature is 5° C in the month of January.

Table 4-5: Monthly Average Minimum Temperature

Feb. ‘ Mar. Oct. Nov.
2007 9.6 12.6 15 18.1 | 22.5 22 234 | 242 | 245 | 195 | 16.8 | 11.3
2008 | 105 | 10.8 | 165 | 19.6 | 20.3 | 225 | 24.6 | 23.6 | 244 18 16.3 13
2009 9.8 11.2 | 15.6 19 19.8 | 23.2 | 23.8 | 23.7 23 19.8 | 13.2 | 8.7
2010 9.6 12 18.4 | 20.8 | 21.3 | 23.2 | 25.3 25 248 | 21.5 | 16.6 11
2011 8.2 13 16 202 | 21.3 | 23.2 | 239 | 245 | 23.7 22 17.2 11
2012 9 9.8 16.2 | 17.6 | 20.5 | 222 | 24.8 24 245 | 19.2 | 129 | 8.8
2013 5.3 129 | 152 | 19.2 | 19.2 | 23.8 | 248 | 246 24 20.7 | 15.1 | 10.2
2014 | 10.3 | 11.6 16 18.9 | 21.1 | 23.2 24 243 | 242 | 195 | 154 | 123
2015 | 114 | 12.8 15 19.5 | 201 | 23.2 | 23.6 | 23.8 24 20.3 | 175 | 11.5
Avg. 5.3 9.8 15| 17.6 | 19.2 22| 234 | 23.6 23 18| 12.9 8.7

Table 4-6: Monthly Average Maximum Temperature

2007 | 28.8 | 30.8 | 36.7 | 359 | 375 | 359 | 348|359 | 349 | 356 | 31.8 | 282
2008 | 29 | 306 | 346 | 369 | 36.7 | 354 34 36 348 | 348 | 323 29

2009 | 28.1 | 33.9 36 396 | 37.8 | 365 | 35.7 | 343 | 353 | 358 | 33.9 | 29.7
2010 | 29 | 312 | 373 | 379 | 36.9 | 358 | 351 | 35.1 34 35.7 | 332 | 29.7
2011 | 27.8 | 31 345 | 358 | 353 36 354 | 35 36.2 | 345 | 324 30

2012 | 285 | 33 373 | 371 36.2 | 36.7 | 343 | 345 | 365 | 344 | 324 | 285
2013 | 28.1 | 324 36 37 371 36.4 | 346 | 35 35.7 | 352 | 321 | 30.5
2014 | 28.5 | 30.4 38 40.2 38 37 358 | 344 | 348 36 33.8 | 29.2
2015 | 299 (322 | 364 | 355 | 36.4 | 365 | 355 | 347 | 365 | 355 | 329 | 30.3
Avg. | 299 | 339 38| 40.2 38 37| 35.8 36| 36.5 36| 33.9]| 30.5

Page |96



ReL HENCE Meghnaghat 750 MW Combined Cycle Power Plant,

Narayanganj, Bangladesh ESIA Report
[
i = Marimiim it
!
| 45 ‘
| 40 |
|
I 35 |
30 |
[
25 i e N .
20
I 15 i — -
|
{ A0. +
e ]
|, s 2 i | 11 |
' |
|0 - —- -
! Jan. Feb, Mar. Apr, May Jun. Jul Aug. Sep. Oct. Nov, Dec,
1
Source: BMD

Figure 4.5: Distribution of Average Monthly Maximum and Minimum Temperature
during 2007- 2015

4.1.2 Micro-Meteorology

248. The meteorological data recorded during the monitoring period is very useful for
proper interpretation of the baseline information as well as for input prediction models for air
quality dispersion. Historical data on meteorological parameters will also play an important
role in identifying the general meteorological regime of the region.

249. The year may broadly be divided into four seasons:

Winter season : December to February
Pre-monsoon season : March to May
Monsoon season : June to September
Post-monsoon season : October to November

4.1.2.1 Methodology

250. To get the synoptic view of micrometeorological condition occurring at site specific
meteorological data was collected for the period September-December, 2016. A
comprehensive weather monitoring has been conducted using Meteorological stations. The
meteorological parameters were recorded on hourly basis during the study period and
include parameters like wind speed, wind direction (from 0 to 360 degrees), temperature,
relative humidity, atmospheric pressure, rainfall and cloud cover.

4.1.2.2 Weather Monitoring Data

251. The weather data from 09/08/2016 to 15/12/2016 has been recorded. During this
time, the rainfall has been significantly low and therefore the weather is relatively dry. The
summery of the weather report is given in Table 4-7.

Table 4-7: Summary ofMicrometeorological Condition at site

Page |97



ReL Lﬁ”ce Meghnaghat 750 MW Combined Cycle Power Plant,
- Narayanganj, Bangladesh ESIA Report

Temperature (°C) Relative Maximum Maximum Wind

Humidity (%) Daily Rainfall Speed
Max Min Max ‘ Min (mm) (ms /sec)

September 2016 44.03 27.02 | 95.41 63.83 11.2 7.8
October 2016 35.66 2496 | 95.95 65.43 5.8 10.4
November 2016 31.16 19.88 | 97.75 42.81 17.8 12.2

252. The monitoring data for wind from the time period September to December 2016 is
shown in Figure 4-6. The predominant wind direction during the study period was observed
to be from East direction followed by west-south-west. The average wind speed during study
period was recorded as 0.9 m/s. About 47% of the time calm condition prevails (wind speed

<0.5 m/s)
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Figure 4.6: Wind Rose (September to December, 2016) near the Project Site of
Reliance Meghnaghat 750 MW CCPP

4.2 PHYSICAL ENVIRONMENT

4.2.1 Physiography

253. There are three distinctive natural features in Bangladesh:
e a broad alluvial plain subject to frequent flooding;
o a slightly elevated relatively older plain;
e a small hill region drained by fast flowing rivers.

254. Most of the area of Bangladesh is a vast, low-lying alluvial plain, sloping gently to the
south and southeast. According to Bangladesh Agricultural research council's Agro-
Ecological Zoning map of Bangladesh, the proposed project area falls in the Old Meghna
Estuarine Floodplain. This region occupies abandoned channel of the Brahmaputra River on
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the border between Bandar and Narayanganj Upazila. This region includes islands-former
Brahmaputra chars within the Meghna River as well as adjoining parts of the mainland.

255. The area falls under the Old Meghna estuarine floodplain. In this floodplain, the
landscape in this widespread region is quite different from that on river and tidal floodplains.
The relief is almost plane, with minute difference in elevation between ridges and basins.
Natural rivers and streams are far apart in the southern part, drainage is provided by a
network of man-made canals. The sediments are primarily deep and silty, but a shallow layer
of clay in some basin centres superimposes them. Seasonal flooding is mainly deep, but it is
shallow in the southeast. Some basin centres stay wet throughout the dry season. Virtually
everywhere, this flooding is by rainwater downpour the land when external rivers flow at high
levels. The physiography of Bangladesh can be seen in the Figure 4-7.

4.2.2 Drainage

256. The Brahmaputra River, known locally as the Jamuna, unites with part of the Ganges
to form the Padma, which, after its juncture with a third large river, the Meghna, flows into
the Bay of Bengal. Offshoots of the Ganges-Padma, including the Burishwar, Garai,
Kobadak, and Madhumati, also flow south to the Bay of Bengal. The rivers flow and its
drainage is depicted in the Figure 4-8.
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Figure 4.7: Physiography of Bangladesh
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Figure 4.8: Drainage map of the Region
4.2.3 Soil Type

257. Proposed project site belongs to the Old Brahmaputra Floodplain area of the National
Classification. Soils of the area are grey, loamy on the ridges and grey to dark grey clayey in
the basins. Grey sands to loamy sands with compact silty topsoil, occupying areas of old
Brahmaputra char. Dominant general type is Non calcareous Grey Floodplain soils. Top soils

are strongly acidic and sub soils slightly acidic to slightly alkaline. General fertility level is
medium.

4.2.4 Seismicity& Earthquake

258. Bangladesh, a densely populated country in South Asia, is located in the north-
eastern part of the Indian sub-continent at the head of the Bay of Bengal. Tectonically,
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Bangladesh lies in the north-eastern Indian plate near the edge of the Indian craton and at
the junction of three tectonic plates — the Indian plate, the Eurasian plate and the Burmese
micro plate. These form two boundaries where plates converge— the India-Eurasia plate
boundary to the north forming the Himalaya Arc and the India-Burma plate boundary to the
east forming the Burma Arc (Figure 4-9).

r - . e I .': '-L'r -
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Figure 4.9: Regional tectonic setup of Bangladesh with respect to plate configuration

259. Active faults of regional scale capable of generating moderate to great earthquakes
are present in and around Bangladesh. These include the Dauki fault, about 300 km long
trending east-west and north-south situated between Madhupur Tract and Jamuna flood
plain, Assam-Sylhet fault located along the southern edge of Shillong Plateau (Meghalaya-
Bangladesh border), the 150 km long Madhupur fault trendinlt, about 300 km long trending
north east southwest located in the southern Surma basin and the Chittagong-Myanmar
plate boundary fault, about 800 km long runs parallel to Chittagong-Myanmar coast (Figure
4-10).

260. The Chittagong- Myanmar plate boundary continues south to Sumatra where it
ruptured in the disastrous 26 December 2004 Mw 9.3 earthquake (Steckler et al. 2008).
These faults are the surface expression of fault systems that underlie the northern and
eastern parts of Bangladesh. Another tectonic element, the ‘Himalayan Arc’ is characterized
by three well defined fault systems (HFT, MBT and MCT) that are 2500 km long stretching
from northwest syntaxial bend in Pakistan in the west to northeast syntaxial bend in Assam
in the east. It poses a great threat to Bangladesh as significant damaging historical
earthquakes have occurred in this seismic belt (Bilham et al., 2001; Mukhopadhyay et al.,
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2004 and Mullick et al., 2009). The tectonic set-up and the plate motions together place
Bangladesh potentially vulnerable to earthquake.
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Figure 4.10: Digital Elevation Model (DEM) of Bangladesh and surroundings showing
geological faults — potential sources of major earthquakes in Bangladesh

261. On the basis of distribution of earthquake epicenters and morphotectonic behaviour
of different tectonic blocks Bangladesh has been divided into three generalized seismic
zones. Zone-ll comprising the central part of Bangladesh represents the regions of recent
uplifted Pleistocene blocks of the Barind and Madhupur Tracts, and the western extension of
the folded belt. The zone Il consists of the regions of recent uplifted Pleistocene blocks of
the Barind and Madhupur and the western extension of the folded belt and the Bask
coefficient for this zone is 0.05. Sonargaonarea within the vicinity of Narayanganj falls in
seismic zone Il of the seismic zoning map of Bangladesh

262. As per seismic zoning map of Bangladesh, project district falls under Seismic Zone |,
which is a moderate risk zone. Efforts should be made to design the structure according to
intensity of the zone. The seismicity map of Bangladesh is shown in Figure 4-11 and
seismic activity of Bangladesh is shown in Figure 4-12.
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Source: Geological Survey of Bangladesh
Figure 4.11: Seismicity Map of Bangladesh

Table 4.15: Seismic Zonation of Bangladesh

O 0 Alea e a ale oJo ed

1 North and eastern regions of Bangladesh (Seismically most active) IX

Il Lalmai, Barind, Madhupur Tracts, Dhaka, Comilla, Noakhali and western part VIl
of Chittagong Folded belt.

] Khulna division S-E Bangladesh (Seismically relatively quiet) VI
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Figure 4.12: Seismic Activity of Bangladesh
4.2.5 Land use

263. Land-use around the project site follows the pattern seen throughout the alluvial
deltaic areas of Bangladesh. Predominantly a very fertile area, the project region has
seasonal mixed crop vegetation, monoculture tree plantation, and homestead-based agro-
forestry. Prior to site development, the MPSA was utilized for the seasonal production of rice
& other crops. About 100 hectares of land acquisition has been done for the entire project.
Dhaka - Chittagong is running at a distance of about 2 km from the project boundary in
Eastern Side. Site is devoid of any forest area, water-bodies, historical place, etc. Also no
protected areas like National Park, Wildlife Sanctuary or Bio-sphere Reserve is within 10 km
radius from the project site. Glimpses of project site are shown in Figure 4-13.
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Figure 4.13: Land use of Project Site

4.3 AMBIENT AIR QUALITY

264. Air pollution can cause significant effects on the environment and subsequently on
human, animals, vegetation and materials. In most cases, air pollution aggravates pre-
existing diseases or degrades health status, making people easily susceptible to other
infections and development of chronic respiratory and cardiovascular diseases. Further,
environmental impacts from air pollution can include acidic deposition and reduction in
visibility. The proposed project is a gas based combined cycle power plant project where
NG/RLNG will be used as primary fuel. Burning of NG/RLNG produces NO,, SO,, CO and
CO2. During construction phase, minor air pollution may occur due to site preparation,
transportation and construction activities.

265. The ambient air quality status with respect to the study zone of 5 km radius from the
center of the proposed power unit will form the baseline information having concentration
already getting emitted by the existing industries over which the predicted impacts due to the
development of project area can be superimposed to find out the net impacts on the air
quality in the project impact area. The baseline ambient air quality can be assessed through
a scientifically designed ambient air quality network. The design of monitoring network in the
air quality surveillance program is based on the following considerations:

. Meteorological conditions on synoptic scale

. Topography of the study area.

. Representation of regional background levels.
. Representation of plant site.

266. A site—specific background of air quality monitoring program was conducted for the
proposed project site during post monsoon season. Background data was collected for
suspended particulate matter (SPM), Particulate Matter less than 10 p (PMy), Particulate
Matter less than 2.5 py (PM,s), Sulphur dioxide (SO,) Oxides of Nitrogen (NO,). Six sampling
stations located within 5.0 km of the site was considered to provide the surrounding baseline
air quality. Sampling network design took into consideration down wind, up wind cross wind
as well as locations where maximum concentration is expected
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4.3.1 Selection of the Station and Duration

267. For this particular project, air monitoring has been conducted at six different locations
(24 Hour Basis) and twice a week following DoE protocol. The air monitoring study was
carried out from 4™ September, 2016 to 3™ December, 2016. The locations of the stations
were selected in such manner so that the study points will surround the project area.

268. The abmient air quality monitoring will be continued further from Dec 2017 to April
2018 to assess the ambinet air quality around the project site during dry season which will
be added to the ESIA report later.

4.3.2 Description of the Stations

269. Ambient Air Quality Monitoring (AAQM) stations were set-up at six locations from
September 2016 to December 2016 covering post monsoon season of 2016. Table 4-8
gives the location details of the selected AAQM stations with reference to the project site and
shown in Figure 4-14.

Table 4-8: Description of the Air Monitoring Stations

Name of the Station GPS Coordinate Distance from the Direction from

project site (km)  the project site

Pachani, MongolerGaon, N 23 36' 29.81" 1.62 West
Sonargaon, Narayanganj E 90° 34' 35.21"

Mograpara, Sonargaon, N 23° 38' 6.66" 3.12 North
Narayanganj E 90° 35' 18.01"

Boiddarbazar, Sonargaon, N 23°39'0.17" 5.68 North East
Narayanganj E 90° 37' 28.23"

VatiBalaki, Hossaindi, Gazaria. N 23° 35' 22.07" 2.70 South West
Munshiganj E 90° 34' 39.52"

Jamaldi, Hossaindi, Gazaria, N 23° 35' 44.03" 2.51 South East
Munshigan; E 90° 36' 54.72"

N 23° 34' 21.64" 3.82 South
E 90° 35' 22.22"

Gowalgaon, Gazaria, Munshiganj

4.3.3 Observations of Ambient Air Quality Data

270. The collection of data went on for of 12weeksnear and around the proposed plant
site.The major air pollutants viz. Particulate Matter less than 10 py (PM,o), Particulate Matter
less than 2.5 y (PM.s), Sulphur dioxide (SO.,), Oxides of Nitrogen (NO,) representing the
basic air pollutants in the region were monitored for ambient air quality. The summery of the
ambient air quality have been provided in Table 4-9, where as the detailed monitoring is
enclosed as Annexure 4.1. The concentration of PM,s, PM4o, SO, and NO, and CO of
different monitoring locations are shown in Figure 4-15 to 4-19.
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Figure 4.14: Air Monitoring Locations near the Project
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271. It shows that the ambient air quality of shows temporal as well as spatial deviation.
Gaseous pollutants were within the national and international limits whereas particulate
matter though observed to be complying with ECR, 2005 but it crosses the limits with
respect to WHO IT-1. The pollutant levels (24 hourly averages) at these sampling stations
reflect that the regional background, i.e. PMyq is 72.8- 125 ug/m®and PM,s ranged between
33.3ug/m’and 47.5 pg/m®. The concentrations of SO, are in the range of 7.1-8.8 pg/m® and
NO; is in the range of 6.8- 9.4 ug/m® respectively during the study period.

272. The NOy is the main concern to this power project and have been measured within a
range of 6.8- 9.4 pg/m®n different locations throughout the monitoring period. The above
ambient NO, level is far below than the IFC/WB and Bangladesh standards for NO, even
after there are other 3 power projects in operation in the vicinity. Based on that we can
conclude the air shed is as non-degraded nature as per IFC/WB definition.

Table 4-9: Summary of the Ambient Air Quality in the study area

Parameter (Maximum September October November December
found in the study area)
Pachani 21 41 46.1 43.2
Mograpara 22.3 34.9 41.2 40.6
PM, < Boiddarbazar 19.7 30.3 451 49.6
' Gowalgaon 18.3 33.5 49.8 31.7
Jamaldi 17.0 23.6 90.2 58.4
VatiBalaki 23.6 274 57.2 51.7
Pachani 70.1 101.9 197 132
Mograpara 41.7 105.3 122.9 106.9
PMig Boiddarbazar 63.2 72.6 94.5 118.7
Gowalgaon 58.4 82.1 104.6 119.4
Jamaldi 28.6 62.9 73.8 125.8
VatiBalaki 31.8 34.5 88.2 155.4
Pachani 7.2 13.1 9.5 4.8
Mograpara 41 12.2 6.2 5.8
SO Boiddarbazar 5.8 12.3 9.2 7.8
2 Gowalgaon 5.6 10.1 8.7 48
Jamaldi 6.8 9.0 8.6 5.4
VatiBalaki 7.6 11.4 9.0 71
Pachani 7 11.2 5.7 6.5
Mograpara 6.2 9.4 6.3 8.2
NO, Boiddarbazar 6.6 15.7 7.5 7.8
Gowalgaon 9.0 8.7 6.8 6.1
Jamaldi 6.7 6.3 8.9 5.4
VatiBalaki 4.8 5.1 11.9 6.3
Pachani 185 177 154 172
Mograpara 164 223 169 201
co Boiddarbazar 161 158 189 223
Gowalgaon 181 179 164 197
Jamaldi 175 162 196 159
VatiBalaki 185 184 209 206
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273.

The above monitoring has been conducted for 24 hourly sampling basis which
represents NOjas 24 hr basis. But Bangladesh National Ambient air quality standard NO,
level set for annual average. As the primary data is not available throughout the year to
measure at an annual basis, DOE Continuous Air Monitoring Station (CAMS) secondary
data available from Narayanganj CAMS station for annual average of NO, for the following

months:
Month \ Annual average of NO,

January, 2017 35.67

December, 2016 29.0

November, 2016 32.7

October, 2016 41.8

September, 2016 15.7

August, 2016 12.6

July, 2016 13.3

Source: The CASE project on behalf of Department of Environment, Bangladesh

Con¢enetration (pg/cu.m).
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Figure 4.15 : PM,s Concentration at Different monitoring locations
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Figure 4.17: SO, Concentration at Different monitoring locations
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Figure 4.18: NO, Concentration at Different monitoring locations
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Figure 4.19: CO Concentration at Different monitoring locations

4.3.4 Regional Background Air Quality Data

274. Air pollution, especially in the large cities of Dhaka and Chittagong, is a major
environmental hazard in Bangladesh. Governments of all developed countries have been
very active in controlling air pollution in order to ensure a good quality of life for their citizens.
Developing countries like Bangladesh have also taken note of the air pollution issues, and
often guided by the multinational agencies like the World Bank (WB), Asian Development
Bank (ADB), United Nations Environment Programme (UNEP), have taken measures or
have made plans to reduce and control air pollution.
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275.

In the absence of site specific data we studied air long term air quality data of Dhaka

city which is about 30 km from the project site. Though meteorological factors, land use as
well as air pollution generating sources all contribute to spatial distribution of air quality but in
the absence of site specific data, air quality of Dhaka city may be considered as gross
approximation of the long term air quality of project area. Seasonal variation of air quality at
Dhaka city is shown in Figure 4-20 to Figure 4-24.
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Figure 4.20: Seasonal distribution of PM,, concentration during 2008-2011
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Figure 4.21: Seasonal distribution of PM.; concentration during 2008-2011
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Figure 4.23: Seasonal distribution of SO, concentration during 2008-2011
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Figure 4.24: Seasonal distribution of CO concentration during 2008-2011

276. As can be seen from the above figures that the ambient air quality shows temporal
deviation. Gaseous pollutants were within the national and international limits whereas
particulate matter though observed crosses the limits with respect to WHO air quality
guideline as well as Bangladesh standard. There is a clear temporal trend which shows
greater load of air pollution during summer and winter months whereas during monsoon due
to wash out effect air pollution level decreases.

4.4 AMBIENT NOISE LEVEL
277. The impact of industrial noise on surrounding community depends on

« Characteristics of noise sources (instantaneous or continuous in nature). It is well
known that a steady noise is not as annoying as one that is continuously varying in
loudness.

« Time of the day at which noise occurs, for example loud noises at night in residential
areas are not acceptable because of sleep disturbance.

« The location of noise source with respect to noise sensitive areas determines the
loudness and period of noise exposure.

278. Being a heavy industrial area, noise pollution can be quite prominent near the project

site. To test this out, noise monitoring stations were set up to assess the present noise level

of the project site. After the construction, sophisticated machineries will be installed in the
project area when the industries will be set up after allocation, which will produce little
significant noise.The impact of noise sources on surrounding community depends on:

< Characteristics of noise sources (instantaneous, intermittent, or continuous in
nature). It can be observed that steady noise is not as annoying as one which is
continuously varying in loudness;
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< The time of day at which noise occurs, for example high noise levels at night in
residential areas are not acceptable because of sleep disturbance; and

% The location of the noise source, with respect to noise sensitive land use, which

determines the loudness and period of exposure.

441 Selection of the Noise Monitoring Stations

279. Noise monitoring stations were set up in accessible, convenient and secured
position; both near the streets and the river. There were six locations surrounding the project
site where noise was monitored to determine hourly equivalent noise levels. The noise
sampling was done once during the study period continuously for 24 hours at the six
locations, selected on the basis of the site sensitivities within the project area.

4.4.2 Parameters of Noise Monitoring Study

280. The results of the findings shall be analyzed to work out as follows:
e Lgq hourly,
e Lgdayand
e Lgqnight.

4.4.3 Description of the Noise Monitoring Stations

281. The farthest monitoring at Bidder Bazar is aerially at 5.79 km distance from the
project site. The red squared area is the proposed project location and the yellow icons are
the monitoring locations. The details of the noise monitoring stations are provided in Table
4-10 and shown in Figure 4-25.

Table 4-10: Noise Monitoring Stations

GPS Coordinate Direction from Remarks

the project site

Distance from
the project
site (km)

Name of the Station

Pachani, MongolerGaon, 23°36'29.66" N 1.62 West Near the
Sonargaon, Narayangan; 90°34'35.30" E Road
Mograpara, Sonargaon, N 23° 38' 8.93" 3.21 North Near the
Narayanganj E 90°35'41.36" Highway
Boiddarbazar, N 23°38'57.69" 5.74 North East Near the
Sonargaon, Narayanganj E 90°37'28.22" Road
VatiBalaki, Hossaindi, N 23°34'50.23" 3.92 South West Near the
Gazaria. Munshiganj E 90°34'0.39" River
Jamaldi, Hossaindi, N 23°35'44.06" 2.63 South East Near the
Gazaria, Munshiganj E 90°36'54.17" Road
Gowalgaon, Gazaria, N 23° 34 21.64 3.83 South Near the
Munshiganj E 90° 35 22.22 River

Source: AECL Lab, NGO Forum, BUET& BCSR
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444 Observations on Ambient Noise Level

282. Day time Leq has been computed from the hourly Leq values between 6.00 a.m. -
9.00 p.m. and night time Leq from the hourly Leq values between 9.00 p.m. - 6.00 a.m. The
results are presented in Table 4-11.

Table 4-11: Noise Level in Study Area

Noise Level in dB(A
Location (A)

Leq (day) Leq (night) Leq (dn)

Pachani 50.9 49.3 56.7
Mograpara 71.2 68.1 74.8
Boiddarbazar 60.7 54.4 62.3
Vati Bolaki 53.8 52.5 58.7
Jamaldi 62.9 57.4 65.0
Gawal Gao 48.1 50.4 56.1
Amb|er.1t Noise Standards for 750 700 i
Industrial Areas

Source: AECL Lab,

283. At each location, noise monitoring has been carried out once during the study period
over a period of twenty-four hours to obtain Leq values at uniform time intervals of 1 hour. In
each hourly time interval Leq values have been computed from SPL readings taken at
uniform time intervals of 15 minutes. For each location, day and night time Leq values have
then been computed from the hourly Leq values so that comparison could be made with the
national ambient noise standards. No heavy traffic was found at the road side. The noise
levels during daytime were found in the range of 48.1 to 71.2 dB(A) and during night time
Leq value was between 50.4 and 68.1 dB(A). In general noise level was found within the
prescribed standards in absence of any major noise source. The nearest monitoring station
to the plant location is Pachani which is about 1.62 km from the site. The lowest level of
noise level was observed in the Pachani monitoring station. Maximum noise level is
observed near highway in the monitoring station Mograpara. The spatial deviation in noise
level was due to difference in land use pattern and different noise generating sources.
Graphical representation of Leq Day and Leq Night is shown in Figure 4.27 and Figure 4.28,
respectively.

284. Noise assesment was also carried at project site during day and night time on 11-12
September 2017 at 3 locations (beside Summit power, middle of the project site and beside
Orion Power). The maximum and minimum noise level were recoreded at beside Summit
power was 45.3 dB(A)to 56.1 dB(A), at the middle of the project site 46.1 dB(A) to 59.7
dB(A) and beside Orion 51.4 dB(A) to 66.9 dB(A) during the day and night time respectively.
The higher level of noise at the night time were observed due to the operation of the power
plant in the vicinity at maximum efficiency during the pick hours (night time).
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Figure 4.27: Graphical representation of Leq Night

4.5 TRAFFIC STUDY

285. Information has been collected on traffic volume for this project for roads near the
project site by conducting traffic volume monitoring at one location and river traffic in another
location. The locations are Mograpara Bus Stop and Char Balaki respectively. The traffic
volume counts have been recorded continuously for 24 hours at one time during the study
period to assess the existing total daily traffic, peak hour traffic and traffic composition. The
full data of the traffic survey is listed in the Table 4-12.
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Table 4-12: Passengers Car Unit Factors in Bangladesh

Vehicle Type PCU Factor

Car 1.0
Bus 3.0
Truck 3.0
Auto Rickshaw 0.5
Bicycle 0.3
Rickshaw 1.0
Motor Cycle 0.3
Tempo 1.0
Bullock Card 4.0

Source: Transport Research Laboratory (UK) Overseas Road Note 13

Table 4-13: Traffic Volume Data (Road Traffic, Location: Mograpara Bus Stop)

Hours Truck  Truck Bus / Bus (o719 Car Motor- Motorc Truck
/Lorrie PCU Minibus | PCU Jeep PCU cycles ycle/
s (3) (3) /Micro (1) /Auto Auto
rickshaw
06:00PM . 1136.5
07:00PM 105 315 40 120 40 40 15 7.5 482.5
08:00PM 151 453 46 138 48 48 63 31.5 670.5
09:00PM 99 297 28 84 38 38 14 7 426
10:00PM 113 339 40 120 49 49 15 7.5 515.5
11:00PM 190 570 26 78 43 43 11 5.5 696.5
12:00AM 157 471 37 111 40 40 8 4 626
01:00AM 104 312 75 225 50 50 4 2 589
02:00AM 85 255 35 105 50 50 2 1 411
03:00AM 99 297 60 180 40 40 3 1.5 518.5
04:00AM 65 195 66 198 65 65 4 2 460
05:00AM 105 315 70 210 50 50 9 4.5 579.5
06:00AM 80 240 78 234 50 50 12 6 530
07:00AM 76 228 68 204 95 95 19 9.5 536.5
08:00AM 96 288 45 135 110 110 19 9.5 542.5
09:00AM 87 261 53 159 77 77 22 11 508
10:00AM 96 288 32 96 48 48 22 11 443
11:00AM 115 345 72 216 53 53 42 21 635
12:00PM 131 393 128 384 95 95 38 19 891
01:00PM 134 402 97 291 68 68 38 19 780
02:00PM 131 393 80 240 93 93 26 13 739
03:00PM 108 324 97 291 66 66 16 8 689
04:00PM 101 303 62 186 71 71 15 7.5 567.5
05:00PM 123 369 100 300 70 70 15 7.5 746.5
Total 2659 7977 1480 5040 | 1479 | 1479 447 223.5 | 14719.5
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Table 4-14: Traffic Volume Data (River Traffic, Location: Char Balaki)

L (o]] Goods Engine Fishing
Hour Direction Tanker Ship Speed boat Boat Boat Others
] Up 1 1 5
01:00PM Down ] 3 3
) Up 4 2 5
02:00PM Down 3 3 8
Up 1 4
:00PM
03:00 Down 2
) Up 2 5
04:00PM Down 5 3 5
. Up 3 4
05:00PM Down 5 3
] Up 2 3 2
06:00PM Bown ) 7
] Up 2 1 3
07:00PM Bown 1 ] 3
Up 1
08:00PM
Down 3
09:00PM Up
Down
10:00PM Up
Down
11:00PM Up
Down
12:00AM Up
Down
01:00AM Up
Down
02:00AM Up
Down
03:00AM Up
Down
Up
04:00AM
Down 1
) Up 1 1 5 4
05:00AM Bown 7 3
Up 4 3
:00AM
06:00 Down 2 3
Up 3 2
7:00AM
07:00 Down 1 1
. Up 3 2
08:00AM Bown 3 7
] Up 3 3 5
09:00AM Down 5 1 4
. Up 1 4 3
10:00AM Down 1 6 4
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L (o]] Goods Engine Fishing
Direction Tanker Ship Speed boat Boat Boat Others
) Up 3 1 1
11:00AM Bown 1 1
: Up 2 3
12:00PM Bown 7 3
Total 2 61 45 89

4.6 HYDROLOGY

286. The flow of Meghna River at Sonargaon is less affected by tides. The maximum
discharge of 16558m®/sec was measured on 9th September 2002; while the minimum
discharge of 2050m?®/sec was recorded on 10th June, 1998. The water data collected from
BWDB for the period from 1998 to 2006 is attached in Table 4-15.

Table 4-15: Flow at the Meghna River (m?/s)

Year ‘ Maximum Minimum
1998 14669 2050
2000 12109 3197
2001 11630 3135
2002 16558 4448
2003 13229 2938
2004 10571 3742
2005 10786 3658
2006 9463 4230

Source: BWDB
4.7 GROUNDWATER HYDROLOGY

287. Groundwater hydrological conditions are established by the availability of developed
ground water horizon everywhere, adapted to dust foams and sand lenses. The water is
closely connected with the Meghna River and during flooding practically is occurred on
surface.

288. Ground water table in major portion of Bangladesh exists at a shallow to moderate
(Generally below 3.0 m) depth with confined, semi-confined and unconfined aquifers which
is being recharged by major river systems and by infiltration of rain water. The ground water
table fluctuates with seasons approaching near ground surface (within 1.0m) over most of
the country during wet seasons (July-September).

289. Like other parts of the country, ground water is a stable source of water for various
activities including irrigation (both shallow and deep tube wells), domestic purposes (hand
pumps) and industrial applications (deep wells) in the project area. The fluctuation of ground
water in the area in the dry season is lowered to about 6.0m below the ground level.
However, groundwater levels return their original position before the end of monsoon. This
condition is referred to as an ‘aquifer full’ response, where ground levels are controlled by
rivers or other forms of surface drainage.

290. Under natural condition the ground water level reflects the wet and dry season as
noticed in all the water level stations. The levels are lowest in late April or early May and rise
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to field capacity during the rainy season. The field capacity is then maintained to the end of
the rainy season till the dry season recession conveniences. In general, dry season use of
ground water is extensive in most of the project area.

4.8 WATER ENVIRONMENT

291. Selected water quality parameters of ground and surface water resources within 10-
km radius of the study area has been studied for assessing the water environment and
evaluate anticipated impact of the proposed expansion. Understanding the water quality is
essential in EIA studies to identify critical issues with a view to suggest appropriate
mitigation measures for implementation.

292. The purpose of this study is to:

o Assess the water quality characteristics for critical parameters;

o Evaluate the impacts on agricultural productivity, habitat conditions, recreational
resources and aesthetics in the vicinity; and

° Predict impact on water quality by this project and related activities.
4.8.1 Surface Water Quality

293. To assess the existing surface water condition, numerous parameters need to be
tested. During the period of conducting the study, water has been collected from 3 points;
one in the upstream, one in the downstream and another near the project site where water
will likely be withdrawn for power plant operation. Then the parameters were tested to
assess the quality of the river water. The details of water sampling points are given in Table
4-16and shown in Figure 4-28.

Table 4-16: Water Sampling Points

Name of Sampling Coordinate Temperature Remarks
Point
Towards the Meghna 23°36'13.30"N 275°C Upstream (Location 1)
Bridge 90°36'25.60"E
Near Project Site 23°36'11.24"N 27.3°C Probable intake point of
90°35'31.78"E Power Plant (Location 2)
VatiBalaki 23°35'12.10"N 27.3°C Downstream, (Location 3)
90°34'44.80"E

4.8.1.1 Observations on Surface Water Quality

294. The water quality parameters investigated were within the Bangladesh standards.
The surface water quality test of the river Meghna is shown in Table 4-17.
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Table 4-17: Meghna River water quality

Sl. No. Name of Parameter Concentration Present DoE IFC/World Unit Method of
(Bangladesh) Bank Standard analysis
Standard *
Location 1 Location 2 Location 3

1. pH 7.18 7.18 7.26 6-9 6-9 - pH Meter

2. Color 50 72 52 15 15 Pt-Co USEPA 110.2; SM
2120 C

3. Temperature 27.3 27.3 27.5 40 NF °’Cc Mercury filled
thermometer

4. DO 8 8 5 4.5-8 NF mg/L DO meter

5. TDS 38 38 37 2100 NF mg/L TDS meter

6. Conductivity 19 19 18.3 NF NF uS/cm Conductivity Meter

7. Alkalinity 66 66 63 NF NF mg/L Standard Titrimetric
method

8. Iron 0.038 0.038 0.03 2 3.5 mg/L Colorimetric

9. Chloride 165 165 140 600 NF mg/L Mercuric nitrate
titration

10. | Hardness 117 117 125 200-500 NF mg/L EDTA titrimetric
method

11.

12. | Arsenic <0.003 <0.003 <0.003 0.02 NF mg/L AAS

13. | TSS 19.5 19.5 11.2 150 50 mg/L Dried at 103-105

14. | Turbidity 18.7 18.7 9.6 NF NF NTU Nephelometric

15. | Salinity <100 <100 <100 NF NF mg/L Potentiometry

16. | Manganese <01 <0.1 <041 5 NF mg/L AAS

17. | Cadmium <0.002 <0.002 <0.002 0.50 0.1 mg/L AAS

18. | Calcium 30.2 30.2 355 NF NF mg/L AAS

19. | Chromium <0.02 <0.02 <0.02 0.5 0.5 mg/L AAS

20. | Zinc <0.005 <0.005 <0.005 5 1 mg/L AAS
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Name of Parameter Concentration Present DoE IFC/World Unit Method of
(Bangladesh) Bank Standard analysis
Standard *
21. | Copper 0.08 0.08 0.5 0.5 0.5 mg/L AAS
22. | Lead <0.05 <0.05 <0.05 0.1 0.5 mg/L AAS
23. | Magnesium 46.5 46.5 23.7 NF NF mg/L AAS
24. | Fluoride 0.5 0.5 0.5 2 NF mg/L Potentiometry
25. | Nitrate 5.3 5.3 9.7 10 NF mg/L Potentiometry
26. | Sulphate 13.5 13.5 8.2 NF NF mg/L Nephelometric
27. | Phosphate <0.07 <0.07 0.1 NF NF mg/L Photometric
28. | COD 21.8 21.8 33.2 200 250 mg/L Open Reflux
29. | BODsat 20°C 7.4 7.4 12.6 50 50 mg/L 5-Day BOD test
30. | TC >160 >160 >160 0 NF #/100 mL Membrane Filter
Technique
31. | FC 52 52 62 0 NF #/100 mL Membrane Filter
Technique
32. | Mercury (Hg) <0.0001 <0.0001 <0.0001

Source: AECL Lab, NGO Forum,

BUET& BCSIR (sample collected on 21.11.2016 and reporting on 22.11.2016)

*Standard for inland surface water.

*NF-Not Found.
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295. The existing water quality of the Meghna River near the project area found to comply
with standards. Though three other power plants are located in the same area (Meghnaghat
Power Limited, Summit Meghnaghat Power Company Limited and Orion Power Meghnaghat
Limited) as well as two cement plants at 3 km upstream of the plant viz. Holcim Cement
plant and United Cement plant water quality at all three locations, were found within the limit
of national and international standards. The river water is not used for bathing, irrigation and
drinking within the project vicinity.

296. In addition to the point sources, the discharge from non-point sources include those
from engine boats, shipping (oil and grease) and run off from agricultural activities containing
pesticides and chemical fertilizer residues are also drained into the river.

4.8.2 Ground Water Quality

297. Ground water level exists at a moderate (Generally below 5 - 8.0 m) depth, which is
being recharged mainly by infiltration of rainwater. According to Bangladesh Water
Development Board, the ground water level of SonargaonUpazila is about 7.0 m. Ground
water is the source of water for domestic use in this area. Water from underground source is
assumed to be available as 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.

298. To assess the quality of that region surrounding the project site, water samples were
collected from 3 locations so that the points surround the project site. The details of the
sampling locations are given in Table 4-18and shown in Figure 4-28.

Table 4-18: Ground Water Sampling Locations

Name of Sampling Point Coordinate Direction from Project Site
Pachani (Location 1) 23°36'31.54"N E
90°34'40.62"E
Mograpara(Location 2) 23°37'58.47"N NW
90°35'3.67"E
Jamaldi(Location 3) 23°35'50.51"N SwW
90°37'1.90"E

4.8.2.1 Findings of the Groundwater Quality Test

299. Different parameters of the groundwater near and around the project site were
tested. Water sampleswere collected from the tube wells of nearby places.The results of
ground water quality test show that all the parameters remain within the allowable limit of
drinking water value as per as Environmental Quality Standards for Bangladesh.The
parameters which have been analyzed during this study are presented below in Table 4-20.

Table 4-19: Ground Water Quality

GW1 | GW2 | GW 3
1. pH 7.05 |7.04 7.16 6-9 6-9 - pH Meter
2 Temperatur | 25.8 | 25.8 25.8 40 NF °’c Mercury filled
e thermometer
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Name of Concentration Present DoE IFC/WB Unit Method of
Parameters (Bangladesh) Standard analysis
Standard
.| DO DO meter
4| TDS 353 386 304 2100 NF mg/L | TDS meter
5 Conductivity | 176.2 | 193 151.8 NF NF pS/cm | Conductivity
' Meter
Alkalinity 240 186 165 NF NF mg/L | Standard
6. Titrimetric
method
7. lron 006 |0 0.02 2 3.5 mg/L | Colorimetric
Chloride 120 130 125 600 NF mg/L Mercuric
8. nitrate
titration
Hardness 240 198 220 200-500 NF mg/L | EDTA
9. titrimetric
method
1( Arsenic 0.047 | 0.006 | 0.017 0.02 NF mg/L | AAS
11 TSS 8 6.5 5.5 150 50 mg/L | Dried at 103-
105
11 Turbidity 59 4.9 1.8 NF NF NTU Nephelometri
c
1 Salinity 400 400 300 NF NF mg/L Potentiometr
y
14 Manganese | 0.2 0.1 <0.1 5 NF mg/L | AAS
14 Cadmium <0.0 | <0.00 | <0.002 |0.50 0.1 mg/L | AAS
02 2
1¢ Calcium 85.3 | 875 78 NF NF mg/L | AAS
17 Chromium ;0.0 <0.02 | <0.02 0.5 0.5 mg/L | AAS
Zinc <0.0 | <0.00 | <0.005 |5 1 mg/L | AAS
18
05 5
19 Copper 0.01 | <0.01 | <0.01 0.5 0.5 mg/L | AAS
o Lead ;0.0 <0.05 | <0.05 0.1 0.5 mg/L | AAS
21 Magnesium | 96.5 | 109.2 | 88.3 NF NF mg/L | AAS
o Fluoride <1 <1 <1 2 NF mg/L Potentiometr
y
o Nitrate 145 | 3.5 2.2 10 NF mg/L Potentiometr
y
o Sulphate 251 | 9.6 94 NF NF mg/L | Nephelometri
c
28 Phosphate 0.28 | <0.07 | <0.07 NF NF mg/L Photometric
2¢ COD 5.6 5.8 8.3 200 250 mg/L | Open Reflux
o BODs at | 2.3 1.7 3.7 50 50 mg/L | 5-Day BOD
20°C test
TC 14 4 14 0 NF #/100 | Membrane
2§ mL Filter
Technique
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S. Name of Concentration Present DoE IFC/WB Unit Method of
No. Parameters (Bangladesh) Standard analysis
Standard
Membrane
2¢ mL Filter
Technique

Source: AECL Lab, NGO Forum & BCSIR

300. pH value of ground water is ranging from 7.04 to 7.16 in respect to acceptable level
of 6 — 9. Most of heavy metals was found below the detectable limit, whereas, slight
concentration of Iron and Zinc were observed. However, concentration of Iron and Zinc was
found well below the acceptable limits. In general water can be used for drinking, after
necessary disinfection.

4.9 SOIL CHARACTERISTICS

301. To assess the soil quality of the project area, soil samples were collected from
different points in and around the project site. The description of the soil sampling points is
given in Table and has been shown in Figure 4-29.

Table 4-20: Soil Sampling Points

Name of Sampling Point Coordinate ‘ Elevation in meter (From MSL)

Mugrapara 23°37'59.10"N 8.5
90°35'5.98"E

Jamaldi 23°35'49.82"N 4.25
90°37'0.69"E

Project Site 23°36'27.70"N 1.2
90°35'40.50"E

Char Balaki 23°35'17.30"N 4.5
90°34'38.60"E

4.9.1 Findings on Soil Quality

302. The soil samples were analyzed for all the important parameters like pH, electrical
conductance, calcium, magnesium, nitrogen, phosphorus, potassium, etc. The NPK
represents the nutrients available in the soil, which directly indicates the soil fertility. The soil
quality parameters and their concentration of the samples near and around the project
siteare given in Table 4-21.

Table 4-21: Soil Quality Parameters and Their Values

Parameters Analytical Results Analytical

Project Char  Mograpara Jamaldi Methods
Area  Balaki

Physical Parameters

1 Particle Sand (%) 94 88 45 47 Hydrometer
Size Silt (%) 4 8 38 38 Method
Distribution | Clay (%) 2 4 17 15
2 Texture Sand | Loamy Loam Loam | Marshal's Textural
Sand Triangle Method
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Parameters Analytical Results Analytical

Project Char Mograpara Jamaldi Methods
Area  Balaki

Permeability (cm/hr) . . . . Constant  Head
Method
4 Porosity (%) 53 52 49 48 Core Method
5 pH 7.22 7.33 7.33 6.95 pH Meter 1:2.5
6 | Electrical Conductivity 16.2 12.3 225.2 74.5 EC Meter 1:5
(uS/cm)
Chemical Parameters
7 Nitrates (mg/kg) 2.1 3.20 11.20 1245 | KCI extraction
and ion
chromatography
8 | Phosphates (as PO,°) | 43.21 48.23 112.06 147.37 | Olsen extraction
(mg/kg) and ion
chromatography
9 Iron (Fe) (%) 0.083 | 0.013 1.56 1.58 | Acid digestion
and AAS
10 Lead(Pb) (mg/kg) 2.00 *BDL 11.0 10.50 | Acid digestion
and AAS
11 Manganese (Mn) 147.5 8.55 375.5 330.4 | Acid digestion
(mg/kg) and AAS
12 Nickel (Ni) (mg/kg) 7.70 1.30 18.30 22.55 | Acid digestion
and AAS
13 | Barium (Ba) (mg/kg) 1226 1145 1736 1875 | Acid digestion
and AAS
14 Zinc (Zn) (mg/kg) 25.74 5.97 108.72 95.05 | Acid digestion
and AAS
15 | Copper (Cu) (mg/kg) 2.20 0.050 13.55 14.80 | Acid digestion
and AAS
16 | Cadmium (Cd) (mg/kg) | BDL BDL BDL BDL | Acid digestion
and AAS
17 Chromium (Cr) 11.65 2.60 26.15 29.60 | Acid digestion
(mg/kg) and AAS
18 | Arsenic (As) (mg/kg) 1.62 0.29 2.56 1.70 Acid digestion
and AAS
19 Cation Exchange 0.92 1.88 11.0 10.12 | NH;OAc method
Capacity (cmol/kg)

Source: Department of Soil, Water and Environment, University of Dhaka
*BDL: Below Detection Limit

303. The pH of the soil is an important parameter; plants cannot grow in low and high pH
value. It can be seen that the soils in the area are slightly basic in nature with pH values
ranging from 7.22-7.33. On Jamaldi, the soil is slightly acidic (pH: 6.95).Electrical
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conductivity values in the samples varied from 12.5 to 225.2uS/cm. The Cation exchange
capacity of soil samples ranges from 0.92 to 11.0meq/100gm; the lesser the value, the
sandier the soil gets. Arsenic found in the soil sample ranges from 0.29 to 2.56 mg/kg which
is very little. Nitrogen encourages the vegetative development of plants by imparting a
healthy green colour to the leaves. It also controls, to some extent, the efficient utilization of
phosphorus and potassium. Nitrates in all the four soil samples were found to be from 2.11
(Project Site) to 12.45 (Jamaldi) mg/kg whereas the Manganese ranged from 8.55 (Char
Balaki) — 375.5 (Mograpara) mg/kg. Phosphate levels were observed to be 43.21 - 147.37
mg/kg. Thus the soils in the region can be concluded as neutral and suitable for
construction.The iron levels in soil samples collected from the study area vary from 0.083 to
1.58%. Concentration of Leadranges from untraceable in Char Balakito 11.0 in Mograpara.
The other heavy metals like Cadmium and Chromium were found to be untraceable. The site
was developed by BPDB upto road level. The site is vacant and empty.

The soil analysis in Table 4.21 has also compared with Duetch Intervention Values 2013
(Soil Remediation Circular July, 2013) as below

SL Parameters Analytical Results Duetch Intervention
Project Char Mogra Jamaldi Values 2013 (Soil

Area Balaki para Remediation
Circular July, 2013)

Lead(Pb) 2.00 *BDL 11.0 10.50 | 530
(mg/kg)

2 Zinc (Zn) 25.74 597 |108.72| 95.05 |720
(mg/kg)

3 Copper (Cu) 2.20 0.050 | 1355 14.80 | 190
(mg/kg)

4 | Cadmium (Cd) BDL BDL BDL BDL |13
(mg/kg)

5 Nickel (Ni) 7.70 1.30 18.30 | 2255 | 100
(mg/kg)

Hence, it is inferred that site is not contaminated.
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Figure 4.29: Soil Sampling Locations
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4.10 BIOLOGICAL RESOURCES

304. Biological environment is an indicator of changing environmental quality. Thus, an
understanding of biological environment of an area is important for environmental impact
assessment. Bangladesh has realm number of biological diversity for its geographical
location and favorable climatic condition for life. Biodiversity is facing unprecedented levels
of threat due to unwise industrialization. For the reasons, it has become imperative to assay
diversity prior to any big set up.

305. Identifying and monitoring biological diversity is a huge and potentially infinite task
given its variability in time and space and its spectrum of levels. Biodiversity estimation
applying short span studies are becoming ever popular and in this regard preparation of
checklists of birds on a wider scale has been given much importance (Roy et al., 2011). The
reliance Group of Bangladesh is planning to construct a 750 MW Combined Cycle Power
Plant at Meghnaghat, Sonargaon, Narayanganj. The GPS position of the site is
23°36'25.56'N, 90°35'32.16E. A rapid floral and faunal diversity assessment was carried out
at different locations of the proposed site to get idea about the biodiversity of the area.
Though, the short study does not reflect complete biodiversity of that area. Detail
investigation is necessary to have a complete list.

socio-sconomic aystems

Aunrpule op g - meage——
TR RS ST

Frumarn well-baing

L e
EBrmEfrin B g™ i PE N Y ST

Figure 4.30: Conceptual framework for ecosystem assessment

306. Indicator species assessment of different biotypes and habitats has been used as
tools to assess the biological health of habitats. They are also considered model organisms
to assess the effects of global climate change. We made a quick survey on some
bioindicator species viz, Odonate, Butterfly, Mollusc, Plankton, Fish and Avifauna. Diversity
of these indicator species will give an idea about the health of that specific area.

4.10.1 Industrialization in the Study Area

307. We cannot avoid demand of industrialization for the better development of the
country. But careful decision should be taken prior to any new set up. If any such set up
create threat to the biodiversity, country development would not be sustainable. Fisherman
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of the river near study area informed that they can catch lesser quantity of fish from the river
nowadays than they used to years before the industrialization of the area. There are some
industries already existed near the study are. Such industries should be very careful for their
effluent and byproduct.

Plate 1: Industry near study area Plate 2: Industry near study area

Plate 3: Dust coming out from an industry Plate 4: Making carrier ship near the bank
made shade over the industry building, may of river
also be harmful for all biodiversity

f': { A F b
k ] 7

Plate 5:Water coming out from an industry Plate 6:Carrier vessel in the river
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Plate 7:Carrier vessel in the river

4.10.2 Methods of sample collection

308. A comprehensive survey was conducted at the vicinity of proposed Reliance
Meghnaghat 750 MW CCPP on December 2, 2016 to get an idea about the status of the
diversity of animals in that area. Water samples of the river were collected from all the TWO
locations around the proposed power plant. Different physical parameters of the water
samples were checked and recorded. Phytoplankton and Zooplankton nets were used to
collect different types of planktons available in each type of water sample. Different types of
fishes, macro and micro-invertebrates were collected from each of the location. Several
types of fishing nets were utilized for this purpose. To get an idea about the biodiversity of
each location, water samples were collected around 40 meter radius of each sampling
location. The collected specimens were identified instantly or brought to the laboratory for
further confirmation. Proper keys, Journals, books and encyclopedia were consulted for
identification of the collected specimens. Fishermen were interviewed to get an idea about
the present status and past records of the availability and abundance of fish population of
the river. Fish sellers of the local fish market were also interviewed to collect their opinion
about the present and past status of the abundance of fishes in the area.

309. For phytoplankton and Zooplankton survey 10 lit of water (two liters each time) was
collected from each sampling location and was sieved by plankton net. 45 ml of sieved water
was collected in a 50 ml Falcon tube. Then 5 ml of alcohol was added in each Falcon tube
as preservative so that the microorganisms are not damaged before identification, in this
way 5 samples were collected from each sampling location 1 ml of water from each 50 ml
sample was studied in a “rafter cell counter” under microscope.

4.10.3 Observations

310. Huge number of floating water hyacinth was trapped by the local people. They use
bamboo poles for trapping. They use this place to attract different kinds of fishes as shelter
place. Fishermen encircle this area after every 15-20 days with nets and capture fish. During
interview with the local people, they informed that during each fishing huge quantity of
different kinds of fishes are captured. Water quality includes various physical and biological
parameters which has direct influence on the aquatic organisms and vegetation. Abundance
of fishes and their growth are dependent on the quality of water and availability of food.

Page |135



ReLI/AANCe Meghnaghat 750 MW Combined Cycle Power Plant,
A Narayanganj, Bangladesh ESIA Report

4.10.4 Terrestrial Ecology — Flora

311. Natural flora and fauna are important features of any environment. They form a
distinctive community with mutual dependencies among their component members and
show diverse degree of responses and sensitivities to physical influences. Thus, in any
environmental analysis where integration of ecological thoughts into planning process is
required an analysis of biological environmental status is very important. It is well known that
the deterioration of natural environment is a consequence of socio-economic developmental
processes unless it is properly planned.

4.10.4.1 Methodology

312. The present baseline ecological survey was conducted during December 2016. The
basic methodological approaches which were followed for the present baseline work are-

e Field survey,

e Site selection for sampling,

e Plant samples collection,

¢ |dentification of plant samples,

e Data analysis and interpretation.
4.10.4.2 Field survey

313. A comprehensive field survey was conducted almost throughout the designated sites
of the proposed power plant areas at Reliance Meghnaghat 750 MW CCPP area during
December 2016.

4.10.4.3 Site selection for sampling

314. All types of ecological habitats like aquatic/wetland, cultivated land, fallow land,
homestead area, road side, forest area and salt/shrimp culture area etc. of the designated
sites/locations within 2 km radius of the project area were selected for sampling of both
qualitative and quantitative data collections.
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FIGURE 4.31 : LOCATION FOR SAMPLING OF ECOLOGICAL SURVEY
Point A: Lat 23°36'24.58"N  Long 90°35'29.51"E

Point B: Lat 23°36'24.58"N  Long 90°35'41.04"E
Point C: Lat 23°35'24.23"N  Long 90°35'24.13"E
Point D: Lat 23°36'13.00"N  Long 90°34'20.61"E

4.10.4.4 Plant samples collection

315. Plant samples of different species, observed in the visited sites were collected
following standard quadrat method (Braun-Blanquet, 1932; Raunkiaer, 1934). The quadrat
size- (2m x 2m) for herbs and grasses, (5m x 5m) for shrubs and (10m x 10m) for trees were
standardized on the basis of species-area-curve method (Cain, 1938).

4.10.4.5 Identification of plant samples

316.  All the collected plant specimens found in the selected sites of Proposed Power Plant
area was identified by taxonomic expertise and through cross-checking with herbarium
specimens preserved at BNH/JUH and also matching the taxonomic description, keys or the
photographs/illustrations in the relevant literatures, especially the recent Floras and Manuals
of Hooker, 1872-1897; Prain, 1903; Khan, 1972-1987; Khan and Halim, 1987; Siddiqui,
2007a, b; Ahmed, 2008 a,b, c, d; 2009a,b etc.
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317. In each selected sites/location, ten quadrats were randomly applied in diversified
habitats. Collected plant samples were processing and preparation of herbarium sheets
following standard herbarium techniques (Jain and Rao, 1977).

4.10.4.6 Data analysis and interpretation

318. Abundance and Frequency of the recorded species was determined by using
formulae described as Shukla and Chandal (1993), and Verma and Agarwal (1986).

Abundance: No. of individuals per quadrat of occurrence.

Total no. of individuals of a species in all the quadrats

A= Total no. of quadrats in which the species occurred

Frequency: This is described as the % of quadrats occupied by a given species.

Total no. of quadrats in which the species occurred

o =
F (%) Total no. of quadrats studied 100

319. According to the values of abundance as well as frequency, the recorded plant
species were recognized and categorized as their existing status following DAFOR scale
(described as Shukla and Chandal, 1993; and Kent and Coker, 1992).

320. The categorization of threatened plant species in this project has followed the IUCN
Red List categories, where the species are classified in nine groups based on the criteria
such as rate of decline, population size, area of geographic distribution, and degree of
population and distribution fragmentation.

321. Each of these groups has been defined according to the followings:
1. Extinct (EX): No individuals remaining.

2. Extinct in the Wild (EW): Known only to survive in captivity, or as a naturalized
population outside its historic range.

3. Critically Endangered (CR): Extremely high risk of extinction in the wild.

4. Endangered (EN): Very high risk of extinction in the wild.

5. Vulnerable (VVU): High risk of extinction in the wild.

6. Near Threatened (NT): Likely to become endangered in the near future.

7. Least Concern (LC): Lowest risk. Does not qualify for a more at risk category.
Widespread and abundant taxa are included in this category.

8. Data Deficient (DD): Not enough data to make an assessment of its risk of
extinction.

9. Not Evaluated (NE): Has not yet been evaluated against the criteria.
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Figure 0.1(A) : Correlation of IUCN Red List categories based on the extent of
extinction risk.

4.10.4.7 Observations

322. A total of 192 vascular plant species belonging to 161genera under 78 families have
been recorded from the proposed LNG-based power plant area (Table 4-22) where the
maximum 153 (80%) plant species belonged to the dicotyledonous group, followed by 32
(17%) and 7 (3%) plant species belonged to the monocotyledonous and pteridophytes
(ferns) groups, respectively.

323. Among the habit categories, the highest number of species 105 (54.69%) were
herbs, followed by 42 (21.88%), 16 (8.33%) and 15 (7.81%) species were trees, shrubs and
climbers, respectively whereas the lowest number of plant species 11 (5.73%) were
recorded as creeper.

Table 0-1: Plant Species of the Proposed LNG-based Power Plant Area

Scientific name Family name Local name Habit
1. | Acacia auriculiformis A. Cunn. ex Mimosaceae Akashmoni Tree Dicot
Benth. & Hook.
2. | Aegle marmelos (L.) Corr. Rutaceae Bel Tree Dicot
3. | Ageratum conyzoides L. Asteraceae Phulkuri Herb Dicot
4. | Albizia chinensis (Osb.) Merr. Mimosaceae Kkoroi Tree Dicot
5. | Albizia lebbeck (L.) Benth. & Hook. Mimosaceae Kalokoroi Tree Dicot
6. | Albizia procera (Roxb.) Benth. Mimosaceae Silkoroi Tree Dicot
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Scientific name

Family name Local name

Habit

7. Alternanthera sessilis (L.) R. Br. ex Amaranthaceae | Chhoto chanchi| Creeper Dicot
Roem. & Schult.
8. Amaranthus gangeticus L. Amaranthaceae | Notey shak Herb Dicot
9. | Amaranthus spinosus L. Amarantaceae Katanotey Tree Dicot
10. Amaranthus tricolor L. Amaranthaceae | Lalshak Herb Dicot
11. | Amaranthus viridis L. Amaranthaceae | Notey Herb Dicot
12. | Ammannia bacciferal. Lythraceae Acidpata Herb Dicot
13. Ampelopteris prolifera (Retz.) Copel | Thelypteridaceae| Dekia Herb Fern
14. Anisomeles indica (L.) O. Kuntze Lamiaceae Bontulshi Herb Dicot
15. Annona reticulate L. Annonaceae Ata, Nona Ata | Tree Dicot
16. | Annona squamosa L. Annonaceae Shorifa Shrub | Dicot
17. Aphanamixis polystachya (Wall.) R| Meliaceae Pitraj Tree Dicot
Parker
18. | Artocarpus chamaBuch.-Ham. ex | Moraceae Chapalish Tree Dicot
Wall.
19. Artocarpus heterophyllus Lamk. Moraceae Kathal Tree Dicot
20. | Arundo donax L. Poaceae Gangabena Tree Mocot
21. Atylosia scarabaeoides (L.) Baker Fabaceae Kukshim Climber| Dicot
22. | Averrhoa carambola L. Oxalidaceae Kamranga Tree Dicot
23. Axonopus compressus (Sw.) P Poaceae Chapraghas Herb Mocot
Beauv.
24, Azadirachta indica A. Juss. Meliaceae Neem Tree Dicot
25. Brassica nigra (L.) Koch Brassicaceae Shorisha Herb Dicot
26. Cajanus cajan(L.) Millsp. Fabbaceae Arhor Shrub | Dicot
27. Calotropis gigantea (L.) R. Br. Asclepiadaceae | Akond Shrub | Dicot
28. Cardiospermum halicacabumlL. Sapindaceae Phutkilata Climber| Dicot
29. Carica papaya L. Caricaceae Papaya Herb Dicot
30. Centella asiatica (L.) Urban Apiaceae Thankuni Creeper| Dicot
31. Chenopodium album L. Chenopodiaceae | Botua shak Herb Dicot
32. Chromolaena odorata (L.) King & Asteraceae German lata Herb Dicot
Robinson
33. Chloris barbata Sw. Poaceae Ghash Herb Monocot
34. Christella dentate Thelypteridaceae| Dekia Herb Fern
35. Cissampelos pareira L. var. hirsuta | Menispermaceae| Lotagach Climber| Dicot
(Buch.-Ham. ex DC.) Forman
36. Citrus grandis (L.) Osbeck. Rutaceae Jambura Tree Dicot
37. Cleome rutidosperma DC. Capparaceae Hurhurey Herb Dicot
38. Cleome viscosa L. Capparaceae Holudhurhurey | Herb Dicot
39. Clerodendrum viscosum Vent. Verbenaceae Vat Shrub | Dicot
40. Coccinia cordifolia Cogn. Cucurbitaceae Telakucha Herb Dicot
41. Cocos nucifera L. Arecaceae Narical Tree Mocot
42. Commelina benghalensis L. Commelinaceae | Kanchira Herb Mocot
43. Commelina longifolia Lamk. Commelinaceae | Kanai, Kanchiral Herb Mocot
44, Corchorus olitorius L. Tiliaceae Bonpat/Titpat | Herb Dicot
45, Cotula hemispherica (Roxb.) Wall, ex Asteraceae Babuni Herb Dicot
C.B.
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Scientific name Family name Local name Habit
46. Crotalaria pallida Ait. Fabaceae Jhonjhoni Herb Dicot
47. Croton bonplandianus Baill. Euphorbiaceae | Banmarich Herb Dicot
48. Cucurbita maxima Duch. ex Lamk. Cucurbitaceae Mistikumra Climber| Dicot
49, Cyathula prostrata (L.) Blume Amaranthaceae | Chhoto Apang | Herb Dicot
50. Cynodon dactylon (L.) Pers. Poaceae Durba Herb Mocot
51. Cuscuta reflexa Roxb. Cuscutaceae Sharnalata Climber| Dicot
52. Cyanotis cristata (L.) D. Don Commelinaceae | unknown Herb Dicot
53. Dactyloctenium aegyptium (L.) P| Poaceae Ghash Herb Monocot
Beauv.
54. Dentella repens (L.) J. R. & G. Forst. | Rubiaceae Sharpil Herb Dicot
bhuipata
55. Desmodium  heterophyllum (Willd.) Fabaceae Bonmotosuti Herb Dicot
DC.
56. Desmodium triflorum (L.) DC. Fabaceae Tripatri shak Herb Dicot
57. Dillenia indica L. Dilleniaceae Chalta Tree Dicot
58. Dioscorea esculenta (Lour.) Burkill Dioscoreaceae | Chuprialu Climber| Monocot
59. Diospyros peregrina Guerke Ebenaceae Deshigab Tree Dicot
60. Eclipta alba (L.) Hassk. Asteraceae Kalokeshi Shrub | Dicot
61. Eleusine indica (L.) Gaertn. Poaceae Kechla Herb Mocot
62. Eragrostis tenella (L.) P. Beauv. ex Poaceae Unknown Herb Mocot
Roem. & Schult.
63. Eragrostis unioloides (Retz.) Nees ex Poaceae Mulakoni Herb Mocot
Steud.
64. Eucalyptus camaldulensis Dehnhardt | Myrtaceae Eucalyptus Tree Dicot
65. Euphorbia hirta L. Euphorbiaceae | Dudhia Herb Dicot
66. Evolvulus nummularius (L.) L. Convolvulaceae | Khetpapra Creeper| Dicot
67. Ficus benghalensis L. Moraceae Bat Tree Dicot
68. Ficus hispida L. f. Moraceae Kagdumur Tree Dicot
69. Ficus religiosa L. Moraceae Ashwath Tree Dicot
70. Fimbristylis acuminata Vahl Cyperaceae Acumifimbry Herb Mocot
71. Glinus oppositifolius (L.) A. DC. Molluginaceae Gimashak Herb Dicot
72. Gmelina arborea Roxb. Verbenaceae Gamar Tree Dicot
73. Gnaphalium luteo-album L. Asteraceae Sadalomi Herb Dicot
74. Grangea maderaspatana (L.) Poir. Asteraceae Nemuti Herb Dicot
75. Heliotropium indicum L. Asteraceae Hatisur Herb Dicot
76. Hedyotis corymbosa (L.) Lamk. Rubiaceae Khetpapra Herb Dicot
77. Hibiscus rosa-sinensis L. Malvaceae Jaba Shrub | Dicot
78. Hibiscus sabdariffa L. Malvaceae Stholpadda Shrub | Dicot
79. Ipomoea batatas (L.) Poir. Convolvulaceae | Misti alu Creeper| Dicot
80. Jasminum sambac (L.) Ait. Oleaceae Jui Shrub | Dicot
81. Kyllinga microcephala Steud. Cyperaceae Muthaghas Herb Monocot
82. Lablab purpureus (L.) Sweet Fabaceae Shim Climber| Dicot
83. Lagenaria siceraria (Molina) Standl. | Cucrbitaceae Lau Climber| Dicot
84. Lannea coromandelica (Houtt.) Merr. | Anacardiaceae | Jiga Tree Dicot
85. Launaea aspleniifolia DC. Asteraceae Lonia Herb Dicot
86. Lawsonia inermis L. Lythraceae Mehedi Tree Dicot
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Habit

87. Leucaena leucocephala (Lamk.) dg Mimosaceae Ipil-Ipil Tree Dicot
Wit.
88. Leucas aspera (Willd.) Link Lamiaceae Swetdrawn Herb Dicot
89. Lindernia rotundifolia (L.) Alston Scrophulariaceae| Chotohelencha | Herb Dicot
90. Lippia alba (Mill.) Briton et Wilson Verbenaceae Lipia Herb Dicot
91. Litchi chinensis Sonn. Sapindaceae Litchu Tree Dicot
92. Luffa cylindrica (L.) M. Roem. Cucurbitaceae Jhinga Climber| Dicot
93. Madhuca longifolia (Koenig) Sapotaceae Mohua Tree Dicot
MacBride
94. Mangifera indica L. Anacardiaceae | Am Tree Dicot
95. Melia azedarach L. Meliaceae Gora Neem Tree Dicot
96. Melochia corchorifolia L. Sterculiaceae Unknown Shrub | Dicot
97. Merremia hederacea (Burm. f.) Hallien Convolvulaceea | Unknown Climber| Dicot
f.

98. Mikania cordata (Burm. f.) Robinson | Asteraceae Assam lata Climber| Dicot
99. Mimosa pudica L. Mimosaceae Lazzabati Herb Dicot
100. Mirabilis jalapa L. Nyctaginaceae | Shayndhamaloti Herb Dicot
101. Moringa oleifera Lamk. Moringaceae Shojna Tree Dicot
102. Momordica charantia L. Cucurbitaceae Korolla Climber| Dicot
103. Musa paradisiaca L. Mussaceae Kathalikola Herb Mocot
104. Neolamarckia  cadamba  (Roxb.) Rubiaceae Kadom Tree Dicot

Bosser
105. Ocimum sanctum L. Lamiaceae Babuitulshi Herb Dicot
106. Oldenlandia corymbosa L. Rubiaceae Khetpapra Herb Dicot
107. Oxalis corniculata L. Oxalidaceae Amrul Herb Dicot
108. Panicum sp. Poaceae Bashpatighas | Herb Mocot
109. Paspalum flavidum (Retz.) A. Camus | Poaceae Moissaghas Herb Mocot
110. Passiflora foetida L. Passifloraceae Jhumkalata Climber| Dicot
111. Pedilanthus tithymaloides Poit. Euphorbiaceae | Bera Chita Herb Dicot
112. Phyla nodiflora (L.) Greene Verbenaceae Bakan Herb Dicot
113. Phyllanthus acidus (L.) Skeels Euphorbiaceae | Arboroi Tree Dicot
114. Phyllanthus niruri L. Euphorbiaceae | Bhuiamla Herb Dicot
115. Phyllanthus reticulatus Poir. Euphorbiaceae | Sitka Shrub | Dicot
116. Phyllanthus urinaria L. Euphorbiaceae | Sitka Shrub | Dicot
117. Physalis minima L. Solanaceae Phutka Herb Dicot
118. Pogostemon crassicaulis (Benth.) J| Lamiaceae Aripachuli Herb Dicot
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119. Pouzolzia zeylanica (L.) Benn. Urticaceae Bilati luchipata | Herb Dicot
120. Psidium guajava L. Myrtaceae Peyara Tree Dicot
121. Punica granatum L. Punicaceae Dalim Shrub | Dicot
122. Richardia scabra L. Rubiaceae Khetpapra Herb Dicot
123. Ricinus communis L. Euphorbiaceae | Rerhi/Vrenda | Shrub | Dicot
124. Rorippa indica (L.) Hiern Brassicace