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EXECUTIVE SUMMARY

Introduction:

In Bangladesh, the demand of natural gas is rapidly increasing due to diversified use in
industrial and electric power sector and fast depletion of existing reserves. As a result many of
industries, gas fired power plants are experiencing gas shortages and running below their rated

capacity.

LNG Project Initiative:

At this stage the Government of the People’s Republic of Bangladesh (GOB) has adopted a
strategy for the development of the gas sector which envisages private participation in this
sector. As part of that strategy, the GOB decided that a new LNG terminal will be installed and
operated by the private sector. As part of its response, private entrepreneur Summit LNG
Terminal Co. (Pvt.) Ltd. has initiated to build up a Offshore LNG Floating Storage and Re-
gasification Unit (FSRU) moored at STL (Submerged Turret Loading) Project, Maheshkhali,
Cox’s Bazar district at the same area and co-ordinate 21°33°20.46" N; 91°48’ 58.22" E.

Current Status of the Project:

As part of that strategy, the GOB decided that a new LNG terminal will be installed and
operated by the private sector. As part of its response, private entrepreneur Summit LNG
Terminal Co. (Pvt.) Ltd. has initiated to build up a Offshore LNG Floating Storage and Re-
gasification Unit (FSRU) moored at STL (Submerged Turret Loading) Project, Maheshkhali,
Cox’s Bazar district at the same area and co-ordinate 21°33°20.46" N; 91°48’ 58.22" E has
already fixed up. It can be added that in the mean time Summit LNG Terminal Co. (Pvt.) Ltd.
has already signed Implementation Agreement (IA) with Power, Energy and Mineral Resource
Division on 20th April, 2017 and Terminal Use Agreement (TUA) on same date with
Petrobangla. The project site location of Summit's LNG FSRU terminal is in the South East of
Bangladesh

Description of the Project:

The marine facilities of the project are planned to be set up in the Bay of Bengal of
Moheshkhali island. Approximately 3-8 km subsea gas pipeline is planned to connect the FSRU
with the onshore at moheshkhali onshore island. The LNG terminal is proposed with Floating
Storage and Regasification unit (FSRU) project will consist of:

o Marine Component off Moheshkhali Island:

e LNG Floating Storage and Re-gasification Unit (FSRU) moored at STL (Submerged
Turret Loading) of LNG storage capacity of 138,000m? (if 100%) and if maximum filled
volume is 98.58% it will be 135,930 m®

e Regas Facility Configuration—Submerged Turret Loading (STL) Buoy compartment

e Regasification onboard FSRU of Nominal NG Sendout—500 mmscfd (Open Loop) and
Peak NG Sendout—600 mmscfd (Open Loop).

e High pressure 24 inches (24") subsea re-gasified LNG (RLNG) pipeline of of 3-8 km

e Onshore Component Covering:

e Proposed Subsea/ sub surface gas spur pipeline around 7 Km from tie-in-point at
Kalirdiar char to Dhalghata Custody Transfer Metering Station (CTMS) through the
valve station where gas pipeline will be connected into the GTCL's national Gas grid
pipeline of Moheskhali-Anowara section.
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Location of the Project: The project site location for this LNG FSRU terminal activities project
is 3 to 8 km offshore from Moheshkhali island in the South East of Bangladesh, approximately
380 km from Dhaka, 90km south of the port city of Chittagong with approximate co-ordinate
for FSRU terminal ; 21°33"20.46" N; 91°48’ 58.22" E on the Bay of Bengal and for Tie-in-point
21°34°4.8" N; 91°51 24" E The area is relatively undeveloped consisting mostly of coastal area
and the Island.

The 2 Union Council jurisdictions involve Boro-Moheshkhali and Kutubjom under Moheshkhali
Upazila of the Cox’s Bazar District for the people who live within 6 km of the Tie-in Point and
engage themselves in fish and salt cultivation at Kalirdia Char. During local site inspection, it
revealed that the proposed Tie-in location is about 3 km from village Boro-Dale of Boro-
Moheshkhali Union.

Project Schedule: The proposed Offshore LNG Terminal is a high priority fast track project
for Bangladesh. As a result, Petrobangla signed LNG terminal USE Agreement (TUA) and
Implementation Agreement (IA) with Summit LNG terminal Co. Ltd. on 20" April 2017 and TUA
and IA were delivered to company on 04" May-2017. As per Monthly progress report of
Summit LNG Co. Ltd, dated 25" November-2017 the project current and proposed activities
are given below:

Major Project Milestones

Description Start Date End Date Remarks
Execution of TUA and th ,
IA Executed AT 1
Recent monsoon season has deferred the
Geo-Physical Study 201 May'17 Oct'17 study. After expiration of monsoon period,

study was completed. Awaiting to receipt the
report.

Due to Monsoon thereafter cyclonic weather
delayed the mobilization of vessel spread for
performing this study. Even in month of
November total approximately 10 hrs were
lost for weather. Site investigation has been
completed on 21 Nov-2017

Geo-Technical Study 15 Sep’ 17 | End of Nov’ 17

Expected Financial
Close

Expected date
Execution of TCP

215 Apr’ 17 Jan18

1% Sep’16 31 July ‘17  |Signed

Signed Signing is expected to be
consummated by Oct'17 as EPC brought
number of issues related to import of
Temporary Equipment.

GTCL engaged BETS to conduct EIA study
for proposed project.

EPC of Fixed

st s th ’
Infrastructure 1" Mar'17 307 Sep’ 17

Approved ECC from DoE | 5" Oct'17 04™ Jan18

Site Work Begins Dec'17 Depending upon weather
Expected CSD Dec-Jan 2018-19|-do-
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CHAPTER-1: INTRODUCTION

1.1 Background

In Bangladesh, the demand for natural gas is rapidly rising due to its diversified use in
industrial and electric power sector. Bangladesh is experiencing an acute shortage of natural
gas that threatens to place serious constraints on economic growth. As part of its response, the
government of Bangladesh is initiating a project to Import Liquefied Natural Gas (LNG) at a
floating receiving terminal and re-gasification facility to be constructed approximately 90 km
south of Chittagong, the second largest city in Bangladesh.

Now GOB has adopted a strategy for the development of the gas sector which envisages
private participation in this sector. As part of that strategy, the GOB decided that a new LNG
terminal will be installed and operated by the private sector. As part of its response, private
entrepreneur Summit LNG Terminal Co. (Pvt.) Ltd. has initiated to build up a Offshore LNG
Floating Storage and Re-gasification Unit (FSRU) moored at STL (Submerged Turret Loading)
Project, Maheshkhali, Cox’s Bazar district at the same area and co-ordinate 21°33°20.46" N;
91°48.58 22" E has already fixed up and SUMMMIT LNG Co. (Pvt) Ltd. will operate the
terminal for a period of fifteen (15) years from the commercial start sate. Petrobangla has
signed a contract with Raslaffan Liquified Natural Gas Co. of Qatar to import LNG for SLNG and
MLNG (operated by EEBL). SLNG will receive maximum 183,000m® LNG in every shipment.
Generally it will take 12 hrs to 24 hrs to transfer LNG from LNGC to FSRU.

“Consistent with the Government’s Private Sector Power Generation Policy of Bangladesh,
published in October 1996 and with the Power and Energy Speedy Supply Enhancement
(Special Provision) Act, 2010 (Act No. LIV of 2010) in connection with the development, design,
engineering, financing, construction, permitting, testing, completion, insurance, commissioning,
operation and maintenance of, and ultimate transfer of title to, the Terminal, Terminal Co and
Customer have initiated discussions for development of the Terminal. Terminal Co intends to
construct, own and operate an LNG receiving terminal located off Maheshkhali Island,
Bangladesh which is capable of performing certain LNG terminal services, including the berthing
of LNG Carriers, the unloading, receiving and storing of LNG, the regasification of and the
delivery of Natural Gas to the Deliver)’ Point.”

Under this Act in the mean time Summit LNG Terminal Co. (Pvt.) Ltd. Has already signed
Implementation Agreement (IA) with Power, Energy and Mineral Resource Division on 20"
April, 2017 under the companies act, 1994 (Act No XVIII of 1994) and Terminal Use Agreement
(TUA) on same date with Petrobangla.

1.2 Brief Description of the Project

SUMMIT LNG Co. Ltd. Has proposed to construct, install, operate, and maintain, liquefied
natural gas (LNG) FSRU moored at STL (Submerged/Directional Turret Loading) to import,
storage, and regasification facility to be located in the offshore to be connected by a subsea
pipeline to be tied—in at Kaladiar char, Moheshkhali with a new offshore natural gas pipeline
from Moheshkhali to Anwara for connecting the existing natural gas transmission system in
Chittagong.

The marine facilities of the project are planned to be set up in the Bay of Bengal of
Moheshkhali Island. Approximately 3-8 km subsea gas pipeline is planned to connect the FSRU
with the onshore at moheshkhali onshore island. Overall project will consist of:
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a) Marine Component off Moheshkhali Island:
01) LNG Floating Storage and Re-gasification Unit (FSRU) moored at DTL (Directional
Turret Loading) of storage capacity of LNG Capacity, com (10026)—138,000m3
02) Regasification onboard FSRU of Nominal NG Sendout—500 mmscfd (Open Loop)
and Peak NG Sendout—600 mmscfd (Open Loop).
03) High pressure class 600 24" (inches) regasified sub-sea pipeline of 3-8 KM.

b) Onshore Component Covering:

04) Subsea/ sub surface gas spur pipeline of 7 Km from tie-in-point at Kalirdia char to
Maheshkhali Custody Transfer Metering Station CTMS from where gas pipeline will
be connected into the GTCL’s national Gas grid pipeline of Moheskhali-Anowara
section.

Gas Transmission Co Ltd (GTCL)-the Company of Petrobangla as assigned to execute this
Project has engaged BETS Consulting Services Ltd to perform the EIA for the proposed LNG
Floating Storage Regasification Unit (FSRU) terminal activities project at Moheshkhali island

under Cox’s Bazar district. Both TOR of GTCL and letter of DOE cited above are placed at
Annexure-1.

LNG Carrier

Turret Mooring Buoy

Mooring Lines

s

Pipeline to
Shore

Figure-1.1: Main Project Components of FSRU
Source. Adapted from National Oilwell Varco, 2016. www.nov.com

1.3 Purpose of the Project

The purpose of the EIA study is to provide the public and the permitting agencies with
information about the potential environmental impacts of the proposed Project and its
alternatives, and to recommend mitigation measures that would avoid or minimize adverse
impacts to the maximum extent practical.

Applicable regulatory regime in Bangladesh in this regards is principally driven through the
Environmental Conservation Act (ECA) 1995 (as amended in2000, 2002 and 2010), Bangladesh
Gas Safety Rules 1991 (Amended in 2003), Land Acquisition and Requisition of Immovable
property Ordinance 1982 and Environmental Conservation Rules (ECR), 1997 and ensures that
“no industrial unit or project shall be established or undertaken without obtaining, in the
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manner prescribed by rules, an environmental Clearance Certificate from Director General”.
Ensuring compliance with the provision of this Act and Rules is the responsibility of the
Department of Environment (DoE). As per the ECR 1997, the proposed LNG terminal project
falls under Red category due to

e Item 65: Exploration/ extraction/ distribution of mineral resources

e Item 64: water, power and gas distribution line laying/relaying/ extension.

The overall objective of the study is to obtain Environmental Clearance Certificate (ECC) in
favor of Summit Offshore LNG Floating Storage and Re-gasification Unit (FSRU) moored at STL
(Submerged Turret Loading) Project, Maheshkhali, Cox’s Bazar district from DOE.

1.4 Need of the Project

Energy consumption projections indicate that there will be an increasing need for natural gas in
the region. Due to fast depletion of existing reserves as part of its response GOB already signed
a contract with Excelerate Energy Bangladesh Limited (EEBL) to construct a LNG FSRU
Terminal, capacity 500mmcfd at Maheshkhali under Cox’s Bazar district and which is going to
add in national grid within December-2018. The Chittagong market is currently delivered by
pipeline from the Sangu Field & the National Grid. Production from Sangu Field has declined
over the last decade and new discovery are being inadequate to cover these areas..This is
because, electric power generating facilities in the region have remarkably increased the output
capacity and the annual consumption of natural gas by those facilities and different industries
has been substantially increased over the past 10 years.

1.5 Scope of the Present Study

The detailed scope of the EIA study is outlined as following:

01) Screening of the project based on applicable reference framework based on
reconnaissance survey and desk based review of project documents

02) Scoping of the EIA study.

03) Development of an integrated description of the project components including ois sub-
components.

04) Assessment of the environmental impacts of the project in the study area based on field
level data collection and sampling analysis of environmental parameter (Soil, Ambient air,
Noise Water etc.), professionals judgment along with the stakeholders consultation and
feedback.

05) Assessment of the social scenario of the local community as well as project affected
people (If any) and any other stakeholders, which have been identified during the social
consultation process.

06) Risk assessment and consequence analysis of the project.

07) Development of a policy, regulatory and administrative framework relevant to the project.

08) Monitoring, analysis and reporting of the environmental and social baseline data of the
study area including consultation with local communities and stakeholders

1.6 Methodology

As the first step of project screening and scoping exercise BETS’ Multidisciplinary Team of
Consultants has identified the parameters needed to be considered for the study and outline
the activities for collecting data on each parameter. All relevant data of the environment like
physical, ecological and socioeconomic environment were collected from study area through
both primary and secondary sources. The stepwise activities are detailed in the following
subsections:
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Discussions with Project Proponent: Discussions were held with GTCL, RPGCL and
Summit LNG Co. Ltd to understand the project, current status of agreements (i.e
implementation, land, water, power supply etc.) project milestones, legal requirements and
scope and collection of relevant project documents such as site and configuration selection
report, reconnaissance survey report for LNG terminal and associated pipeline, onshore
facility layout. They prepared this EIA with the assistance of the different cooperating
agencies including but not limited to DOE, Department of Forest, Department of Fisheries,
Divisional & District Administration of Chittagong, District Administration and Police
Administration of Chittagong and Cox’s Bazar, Directorate General of Shipping, Bangladesh
Navy, Bangladesh Coast Guard, Karnaphuli Gas Distribution Company Ltd (KGDCL), National
Oceanography Research Institute (NORI) and so on apart from Petrobangla & GTCL itself.

Screening and Scoping exercise:

The screening and scoping exercise involves the following:

a) Before field /survey work consultant team reviewed the relevant data, documents and
available imagery of the project site and its surroundings.

b) Reconnaissance survey of the site and surroundings areas and preliminary discussions
with local people, local government officials and other stakeholders.

Baseline Data collection:

Baseline data collection involved the following

a) Identification of monitoring locations for air, water soil, sediments and noise as per
sensitive receptors, key locations for the project facilities and their surrounding areas.

b) The baseline data collection, monitoring and analysis for environmental parameters
was completed during the period from October-November-2017

c¢) Socio-economic data collection and public consultation was under process.

d) Secondary data was also collected from different government departments, local
bodies and through literate surveyors.

Stakeholder’s Consultation:

The following activities were undertaken:

e) Extensive consultation was conducted with key stakeholders including the local
population, different government agencies, fishing association, union parishad
chairman etc.

) Stakeholder’s consultation was completed with the intent of collecting baseline
information on the social and environmental sensitivities, developing a better
understanding of the potential impacts, informing the public for the proposed project.

g) BETS have taken necessary steps for obtaining NOC (no objection certificate) from
local authority and would be assisting GTCL in obtaining clearance from DOE.

Impact Assessment & Mitigation Measures:

Analysis of the baseline results and the impacts of the Project were assessed in accordance
with the Bangladesh national guidelines for air, water and noise emissions; standards
stipulated in the Environment Conservation Rules (ECR), 1997 and Environmental, Health
and Safety (EHS) Guidelines. Impact prediction covered residual impacts (impacts
remaining after all possible mitigation has been incorporated) and took into account control
measures that are part of the Project design.Additional measures aimed at further avoiding,
minimizing and mitigating predicted impacts were suggested where necessary or
appropriate.

Management Plans & Grievance Redress Mechanism

Environmental and Social Management Plan (ESMP) were developed for the mitigation
measures suggested and included defined roles and responsibilities for implementation
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1.7 EIA Team

The composition of the Multidisciplinary Team of BETS Consulting Services Ltd is placed in the
Table-1.1 below:

Table-1.1: Composition of the EIA Team
SI. No. Professionals
Delawar Bakht B. Sc. Eng, M. Eng.(BUET), FIE(B), FBSNDT, P.Eng

01 Team Leader
Md. Mukhlesur Rahman Gas Pipe line Engineer,

02 Post Graduate Diploma in Energy, Leeds University, U.K(1990)
B.Sc. Engineering (Chem.), BUET,1974

03 Md. Shahidur Rahman Khan B.Sc. Eng. PEng Hydrologist

04 Dr. Shaker Ahmed Financial/Economic Analyst PhD in Economics, I

M. Sc in Economics with Honors

uos A.K.M. Fazlul Hoque Majumdar Sociologist

Mir Towfiq Hussain, Bsc. Engg, MSc. Engg (Environment, Enrolling),

06 Environmental Engineer
06 Md. Azizul Haque

Field Surveyor cum Data Analyst
07 Md. Shahin Khan

Field Surveyor cum Data Analyst

1.7.1 Format of the Report

The format of this report has been prepared with inclusion of the new sections /subsections of
certain chapters as per requirement of the TOR of GTCL and further directives of the DOE.
Accordingly, the content of this report now stands as follows:

Chapter-1: Introduction-This chapter of the report has provided the background information
and scope of this EIA study

Chapter-2: Legislative Requirements and Policy Considerations-This chapter has
include description and requirements of the pertinent policies, local and regulatory framework,
international standards and guidelines, international treaties and conventions related to
protection of ecosystems.

Chapter-3: Project Data Sheet-This chapter has incorporated by the guidelines of DoE.
Some brief description of project proponent, project component, activities nad schedule been
incorporated here.

Chapter-4: Project Description-This chapter has provided a full description of the project
incorporating the actual location; general layout, activity flow diagram, start up of operation;
schedule of staffing and support facilities and services

Chapter-5: Environmental Description-This chapter has reflected collection of baseline
information on the physical environment including environmental quality, biological
environment, and socio-economic profile and health conditions of the project area:

Chapter-6: Identification and Evaluation of Potential Impacts--This Chapter deals with
the environmental impacts of the proposed project under different phases of its execution &
operation.

Chapter-7: Mitigation Measures: This chapter has incorporated prediction and Mitigation
measures of the potential impacts.
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Chapter-8:-Environmental Management Plan: The EMP will describe the impacts to be
mitigated and activities to implement the mitigation measures including how,when andwhere
will be implemented.

Chapter-9: Risk Management-This chapter has delineated the possible risks and hazards of
the projects with management concepts and mechanisms in practice

Chapter-10: Environmental Monitoring Programme Performance Evaluation-This
chapter mainly deals with impacts to be monitored during operation and when and where
monitoring will be carried out and who will carry out.

Chapter-11: Work Schedule.

Chapter-12: Beneficial Impacts-This chapter has delineated all positive impacts on
environment and social life.

Chapter-13: Institutional Capacity—It has been intended to incorporate the organizational
set up of both GTCL and RPGCL, the executing and Operating agencies including that of
Summit, the Implementing Agency in this Chapter. All these together would build up the total
institutional capacity in developing the project and operating it thereafter.

Chapter-14: Public Consultation-This chapter presents the results of the Public
Consultations including comments, suggestions and concerns as recorded during FGD
meetings; key informant interviews and one to one discussions etc at project sites and offices
of the concerned agencies.

Chapter-15: Conclusion and Recommendations-This chapter presents the highlights &
conclusive statements on the EIA with recommendations for the project.

1.8 Limitations

The extent of time frame required to be allowed for and the provision of technological and
logistic supports essential in conducting the study to its fullest context has been rather limited.
In view of this, it is expected that the studies conducted in respect of identification of potential
impacts and responsive mitigation measures to be covered under the environmental monitoring
plan would be worked out in further details during the implementation period of the project.

1.9 Acknowledgement

The invaluable information and clarifications received from different officials of Petrobangla and
its LNG Cell, as well as its Companies like GTCL and RPGCL, Bangladesh Petroleum Corporation,
Bangladesh Energy Regulatory Commission, SUMMIT LNG Co. (Pvt.) Ltd. Bangladesh Economic
Zones Authority and the Power & Energy Magazine have been very helpful in preparing the
report and are gratefully acknowledged.

Contributions in the form of assistance in collecting data and information as well as holding
meetings with different organizations like Department of Environment, IUCN,, Department of
Fisheries, Department of Forest, Chittagong Port Authority, District Commissioner’s Office of
Coxs’ bazar, UNO office of Moheshkhali, Union parisad chairman office of Boro Moheshkhali,
Hoyanok and Kutubjom are also thankfully acknowledged.

6|Page



CHAPTER-2: LEGISLATIVE REQUIREMENTS & POLICY
CONSIDERTIONS

2.0 Introduction

This chapter has included description and requirements of the pertinent policies, local and
regulatory framework, international standards and guidelines, international treaties and
conventions related to protection of the ecosystems.

Efforts have been maintained to depict information on the following:

e Description of the relevant regulations and standards governing environmental quality,
health and safety, protection of sensitive areas, protection of Marine flora and fauna
and endangered species, sitting, and use control, land acquisition, compensation, etc. at
the local, regional, national, and international levels.

e Review of GOB' s current policies, operational procedure and practices to address and
mitigate social issues

It has been ensured that the following Regulations and Guidelines are adhered to in conducting
the Environmental Impact Assessment (EIA) and preparing the report:

e The descriptions and requirements of the pertinent policies, the regulations and
guidelines of the Government of Bangladesh as well as international standards and
guidelines, International treaties and conventions shall govern the conduct of this
assessment. Among others, they have included:

» The laws and regulations of the Government of Bangladesh relevant to route
selection, environment and social issues related to the project;
= Regional provincial or communal environmental assessment regulations;
= Environmental assessment regulators of another organization Involved in the
project.,
Bangladesh Natural Gas Safety Rule 1991 amendment in 2003).
Rio Declaration
Convention on Biological Diversity, Rio-de-Janeiro (1992).
United Nation Convention on the law of the Sea, Montero Bay, (1982)
Other applicable laws and regulations specifically applicable to this floating LNG
terminal and FSRU project and thus relating to the flowing as well:
= Rivers, Coastal and Port Management
»= Inland & offshore Shipping
* Environmental Quality Standards for Clean Air, Water, Noise etc
= Fishery and Marine Mammal Protection Conservation and Management etc

In brief, this chapter has been so intended to cover the Legislative Requirements And Policy
consideration to cover the Potential Legal, Administrative and Policy framework aspects of
the project as desired by DOE.

2.1 Environment-Related Policies in Bangladesh

The GoB has developed a policy framework that requires environmental issues to be
incorporated into economic development planning. The key tenets of the various applicable
policies are detailed in the following subsections.

2.2.1 National Environmental Policy, 1992
The BangladeshNational EnvironmentalPolicy, approved inMay1992, sets out the
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basicframeworkforenvironmental actiontogetherwitha set ofbroad sectoral actionguidelines.

The Policy requires specificactions withrespect to the industrialsectorwhich are as follows:
e To phase-in corrective measures in polluting industries;

e To conduct Environmental Impact Assessments (EIAs) for all new public and private
industrial developments;

e To ban, or find environmentally sound alternatives for, the production of goods that
cause environmental pollution; and

e To minimize waste and ensure sustainable use of resources by industry.

The policyalso states that EIAs should beconducted before projects are undertaken and the

Department

Environment

(DOE) is

EnvironmentalImpactAssessments.

2.2.2

Other Relevant Policies

directed to review and

approve all

Other relevant policies in Bangladesh and their key features and applicability to the subject
Project are detailed in Table-2.1.

Table-2.1 Policies relevant to the Environment

Policy
National
Conservation
Strategy,1992

Key Features

Allindustriesshallbesubject to anEIA;
Adoptionofpollutionprevention/control
technologiesshallbeenforced;

Hazardousor toxic materials/wastesshall

not beimported asrawmaterials;

Importof appropriate and environmentally-
sound technology;
Dependenceonimportedtechnologyand machinery
graduallybereducedinfavour
ofsustainablelocalskillsand resources.

| Applicability
Applicable astheprojectis
anindustrialsectorproject

TheNational
Forest Policy,
1994

Afforestationof20%projectland
Bio-diversityoftheexistingdegraded forests
Strengtheningoftheagriculturalsector
ControlofGlobalwarming,desertification
Controloftradeinwildbirdsandanimals
Preventionofillegaloccupationofthe

forestedland, treefellingandhuntingof wildanimals

Applicable when
consideringglobalwarming
andtheprotectionofforests

NationalLand

All newroadsandmajorimprovements

Notdirectly applicable,

Transport =  willbesubjectedto anEIA however,thestandardsmay
Policy,2004 = Fundingwillbeprovidedfor mitigation measures applyfor theproject
= TheGovernment approachroad(thatwillbe
willpublishenvironmentalstandardsfornew roads refurbishedand strengthened)
andnewdesignstandardsaddressing
environmentalissues
TheNational = Protection, restorationandenhancementof Applicable for the

WaterPolicy,
1999

waterresources

Protectionof waterquality,including
strengtheningregulationsconcerning
agrochemicalsandindustrialeffluent
SanitationandpoTable-water

Fishandfisheries
Participationoflocalcommunitiesinall watersector
development

Preservation of water
quality.

Applicable, the bay and the
Moheshkhali Channel may also
be used for transport of
construction materials and laying
of subsea pipeline.

National
Landuse Policy,
2001

Dealswithseverallandusesincluding:
agriculture(crop production,fishery and livestock),
housing,forestry,
industrialization,railwaysandroads,tea andrubber
Identifieslanduseconstraintsin allthese sectors

Applicable aslanduse
changesfrom sandybeach/
agriculturaltoindustrial

DraftWetland
Policy,1998

Establishment of principles for the sustainable use
of wetland resources
Maintenance of the existing level of biological

Notdirectly applicable,
howevermaybe applicable
oncethedraftpolicyis finalised
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Policy Key Features ‘ Applicability
diversity
= Maintenance of the functions and values of
= wetlands

=  Promotion and recognition of the value of wetland
functions in resource management and economic

development
National =  Preservation, management and exploitation of Applicable as fishing is the
FisheriesPolicy, fisheries resources in inland open water Prime occupation of the
1998 =  Fish cultivation and management in inland closed community in Moheshkhali.
water.

*  Prawn and fish cultivation in coastal areas
=  Preservation, management and exploitation of sea
fishery resources

National = The Policy deals with the programs related to make | Notapplicable
Agriculture the nation self-sufficient in food through increasing

Policy, production of all crops, including cereals, and

1999 ensure a dependable food security system for all

TheEnergy =  Provides for utilization of energy for sustainable Notdirectly applicable
Policy,1996 economic growth, supply to different zones of the

country, development of the indigenous energy
source and environmentally sound sustainable
energy development programmes

= Highlights the importance of EIA for any new
energy development project

ThePower = The Power Policy is an integral part of the Energy Applicable, if any power
Policy,1995 Policy and deals with policy statement on demand generation activities will required
forecast, long term planning and project at atie-in point at Kaladiar Char..

implementation, investment terms, fuels and
technologies, load management, institutional
issues, private sector participation, technology
transfer and research programme, environmental
policy and legal issues

Industrial = Deals with industrial development, direct foreign Applicable asthe Projectis
Policy, 1999 investments, investment by public and private aprivatesector,industrial
sector, introduction of new appropriate technology, development

women’s participation, infrastructure development
and environmentally sound industrial development

2.2 Applicable Existing Legal and Regulatory Framework in Bangladesh

2.2.1 The Environment Conservation Act, 1995 (as amended in 2000, 2002 & 2010
The Bangladesh Environment Conservation Act, 1995 (ECA) is currently the main legislation in
relation to environment protection in Bangladesh. This Act is promulgated for environment
conservation, environmental standards development and environment pollution control and
abatement. It has replaced the Environment Pollution Control Ordinance of 1977. The Act is
aided by the Bangladesh Environment Conservation Rules, 1997 (ECR).
The main objectives of ECA are:

e Conservation and improvement of the environment; and

e Control and mitigation of pollution of the environment.

The main strategies of the Act can be summarized as:

e Declaration of ecologically critical areas and restriction on the operations and processes
Section 5 (ECA) read with rule 3 (ECR);

e projects can or cannot be carried out/initiated in the ecologically critical areas, rule 7(2)
& Schedule 1 (ECR);

e Regulations in respect of vehicles emitting smoke harmful for the environment section 6
(ECA) read with Schedule 6 (ECR);

e Environmental clearance section 12 (ECA) read with rule 7 & Form 3 (ECR);
Regulation of the industries and other development activities' discharge permits;
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e Promulgation of standards for quality of air, water, noise and soil for different areas for
areas as guideline section 12 (ECA);

e Rule making power section 20 (ECA);
Promulgation of a standard limit for discharging and emitting waste; and

e Formulation and declaration of environmental guidelines.

Before any new project can go ahead, as stipulated under the rules, the project proponent
must obtain an Environmental Clearance Certificate from the Director General, DOE. An appeal
procedure does exist for those promoters who fail to obtain clearance. Failure to comply with
any part of this Act may result in punishment to a maximum of 10 years imprisonment or a
maximum fine of 1.0 million taka, or both. The Department of Environment executes the Act
under the leadership of the Director General (DG).

Section 12 of the ECA entails provision for an Environmental Clearance Certificate as follows:

e Environmental Clearance Certificate -No industrial unit or project shall be established or
undertaken without obtaining, in the manner prescribed by rules an Environmental
Clearance Certificate from the Director General.

Rule 7 (ECR).

Form 3 (ECR) Application form for Environmental Clearance Certificate

Schedule 13, Fees for Environmental Clearance Certificate

Bangladesh Environmental Conservation Act (Amendment 2000)-This amendment of the

Act focuses on: (1) ascertaining responsibility for Compensation in cases of damage to

ecosystems, (2) increased provision of punitive measures both for fines and

imprisonment and (3) fixing authority on cognizance of offences.

e Bangladesh Environmental Conservation Act (Amendment 2002)-This amendment of the
Act elaborates on: (1) restriction on polluting automobiles, (2) restriction on the sale
and production of environmentally harmful items like polythene bags, (3) assistance
from law enforcement agencies for environmental actions, (4) break up of punitive
measures and (5) authority to try environmental cases.

2.1.2 Environment Conservation Rules (ECR), 1997 (as amended in 2002 & 2003)
These are the first set of rules, promulgated under the Environmental Conservation Act of 1995
(so far there have been three amendments to this set of rules -February and August 2002 and
April 2003). The Environment Conservation Rules of 1997 have provided categorization of
industries and projects and identified types of environmental assessments needed against
respective categories of industries or projects.

Among other things, these rules set out (i) the National Environmental Quality Standards for
ambient air various types of water, industrial effluent, emission, noise, vehicular exhaust etc.,
(i) the requirement for and procedures to obtain environmental clearance, and (iii) the
requirement for Initial Environmental Examination (IEE)/Environmental Impact Assessment
(EIA) according to categories of industrial and other development interventions. Rule 7 of the
ECR has for the purpose of issuance of Environmental Clearance Certificate has divided
industrial units and projects in four categories: (a) Green; (b) Orange— A; (c) Orange— B; and
(c) Red.

The Rules are not explicit for various oil and gas exploitation and exploration activities. Rather,
this is covered under the broader heading of "exploration, extraction and distribution of mineral
resources”, classified as Red Category Projects.

The proposed project, according to the DOE is considered under the Red category of the

Environmental Conservation Rules, 1997 (Item 65: Exploration, extraction and distribution of
mineral resources) [Page 3122 of the Bangladesh Gazette of 28 August 1997].
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2.2.3 Compliance with Other Legal Requirements

The Environment and Forest Ministry in its Notification No PaBaMa, dated 19.4.1999 has
declared some areas of the country as Ecologically Critical Areas; however, no such areas are
currently identified in the proposed project areas.

There are two kinds of legislation that the Proponent is required to comply for conducting the
proposed project activities. The first kind requires specific compliance through obtaining
permission from certain authorities of the GOB, i.e. DOE, Department of Explosives,
Department of Forests, Department of Shipping As part of the DOE requirement permission of
the local authority is also required. The second kind of legislation does not require specific
permission from any authority; however, they require specific compliance. These include:

e Forest Act, 1927;

e Mines and Mineral (Development and Control) Act, 1992 & Mines and Mineral Rules,

1968;

e Explosives Act, 1884;

e Explosives Substances Act, 1908; and

e  The Maritime Fisheries Ordinance, 1983

)] The Forest Act, 1927
The Forestry Act, 1927 provides for reserving forests over which the government has an
acquired proprietary right. Section 3 of this Act entails that—

“3. Power to reserve forests -The Government may constitute any forest land or waste-land or
any land suiTable-for forestation which is the property of the Government, or over which the
Government has proprietary rights, or the whole or any part of the forest-produce of which the
Government is entitled, a reserved forest in the manner hereinafter provided.”

Section 26 of the Act has provided inter alia that -

26. Acts prohibited in such forests -(1) any person who, in a reserved forest—

(a) Kindles, keeps or carries any fire except at such seasons as the Forest Officer may
notify in this behalf;

(b) causes any damage by negligence in felling any tree or cutting or damaging any timber;
or who enters a reserved forest with fire-arms without prior permission from the
Divisional Forest Officer concerned, shall be punishable with imprisonment for a term
which may extend to six months and shall be liable to fine which may extend to two
thousand taka, in addition to such compensation for damages done to the forest as the
convicting court may direct to be paid.
1A. any person who—

(©) Removes any timber from a reserved forest or who in a reserved forest—

(d) Fells, girdles, lops, taps or burns any tree or strips off the bark or leaves from, or
otherwise damages, the same;

(e) Clears or breaks up any land for cultivation or for any other purpose or cultivates or
attempts to cultivate any land in any other manner;
shall be punishable with imprisonment for a term which may extend to five years and
shall not be less than six months, and shall also be liable to fine which may extend to
fifty thousand taka and shall not be less than five thousand taka, in addition to such
compensation for damage done to the forest as the conviction Court may direct to be
paid.

(2) Nothing in this section shall be deemed to prohibit—

(a) Any act carried out by permission in writing of the Forest Officer or under any rule
made by the Government; or . . .
(b) of sub-section (2) of section 15, or created by grant or contract in writing made by or
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on behalf of the government under section 23;. . .”

The statute in section 26 has provided for penalties for contravening the provisions of the
statute, however, the project activities may be conducted with permission of the government,
i.e. forest officer, as provided in sub-section 2 of the same section (stated above).

Similarly, the government may also declare certain forests as Protected Forests (Chapter IV of
the Forests Act, 1927). And similar prohibitions as contained in section 26 are also entailed in
section 33; however, the permission as contained in section 26(2) is also available in section
34,

Other Forest Acts:

The Supplementary Rules of 1959 empower the concerned governmental bodies to restrict
totally and for a specified period, the shooting, hunting or catching of various birds, animals
and reptiles in the controlled and vested forests. The Bangladesh Private Forests Ordinance,
1959 provides for the conservation of private forests and for the forestation, in certain cases, of
wastelands in Bangladesh.

(i) Mines and Minerals (Control and Development) Act, 1992; and Mines and
Minerals Rules, 1968

The Constitution of Bangladesh in Part XI (Miscellaneous), Article 143 has provided that “all
minerals and other things of value underlying any land of Bangladesh” are lawfully vested in
the People’s Republic of Bangladesh. Thus, the right to extract minerals is owned by the GOB.
The power to grant mining leases and licenses is vested in the Bureau of Mineral Development
(BMD), Bangladesh. The Constitution has further provided in Article 47-"47. Saving for certain
laws.

(a) No law providing for any of the following matters shall be deemed to be void on the ground
that it is inconsistent with, or takes away or abridge, any of the rights guaranteed by this Part-
(a) the compulsory acquisition, nationalization or requisition of any property, or the control or
management thereof whether temporarily or permanently;

(b) The extinction, modification, restriction or regulation of rights of search for or win minerals
or mineral oil;”

In the Mines and Minerals (Control and Development) Act, 1992, section 3 indicates that no
survey or exploration with regard to any mines or mineral should be carried out except with a
license from the government, i.e. Bureau of Mineral Development (BMD). The necessary
procedure for acquiring license is provided in Rule 9 of the Mines and Minerals Rules, 1968.
BMD will issue the necessary permit and conversely Project Proponent is required to ensure
that appropriate exploration license is obtained, though it seems that no such activity is
involved in this project and thus no license is required too. .

(iii)  Explosives Act, 1884

As per section 4 of the legislation, (1) “explosive” includes-

(a) means, gun powder, nitro-glycerin, dynamite, gun-cotton, blasting powders, fulminate
of mercury or of other metals, colored fires and every other substance, whether similar
to those above-mentioned or not, used or manufactured with a view to produce a
practical effect by explosion, or a pyrotechnic effect; and

(b) Includes fog-signals, fireworks, fuses, rockets, percussion-caps, detonators, cartridges,
ammunitions of all descriptions, and every adaptation or preparation of an explosive as
above defined;

3 “Vessel” includes every ship, boat and other vessel used in navigation, whether
propelled by oars or otherwise;

4) “carriage” includes any carriage, wagon, cart, truck, vehicle or other means of
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conveying goods, or passengers by land, in whatever manner the same may be
propelled: . . .
(5) “import” means to bring into (Bangladesh) by sea or land”

Section 6 of the Act provides punishment for contravening notifications issued under the
provisions of this law, which may extend to imprisonment of ten years with or without fine
amounting to fifty thousand taka. Section 8 provides for punishment for failing to notify the
Chief Inspector of Explosives in Bangladesh and also to the Officer-in-Charge of the nearest
Police Station in case of an accident due to explosion of any explosives either during
manufacturing, possession, usage or carriage. The punishment extends to three months of
imprisonment and to a fine of up to five thousand taka.

Under the provisions of Explosives Rules, 2003 (rules made under the provision of section 5 of
the Explosives Act, 1884), Project Proponent will be required to obtain licenses for explosive
related activities, if any, viz: import, transport and possession and for such the Project
Proponent will apply for a license to import explosives from the Chief Controller of Imports and
Exports with the clearance from the Chief Inspector of Department Explosives. Application for
transport and possession must be sought from the Chief Inspector of Department Explosives.

(iv) Explosives Substances Act, 1908
In this statute in section 2 an “explosive substance” has been defined as follows—

2. In this Act the expression “explosive substance” shall be deemed to include any materials for
making any explosive substance; also any apparatus, machine implement or material used, or
intended to be used, or adapted for causing, or aiding in causing, any explosion in or with any
explosive substance; also any part of any such apparatus, machine or implement.”

Section 3 provides for maximum punishment of a life jail term for causing any explosion
“...unlawfully and maliciously to endanger life to cause serious injury to property...", however,
this statute does not come within the purview of this project as there will be no unlawful or
malicious intention whatsoever.

Apart from the above, DOE also requires specific compliance through obtaining permission and
those are discussed below.

) The Marine Fisheries Ordinance, 1983

Section 26 of the Ordinance has provided provisions prohibiting use of explosives with intent
and means to catch fish by the use of explosives, as air pulses will be used this provision does
not directly relate to this project, which does not use explosives for the proposed marine
activities; however, if explosives are used, prior permission from the Director of Fisheries must
be obtained to remain in the safe side.

Section 28 of the Ordinance further provides that—

The Government may, by notification in the official Gazette declare any area of the Bangladesh
fisheries waters and as appropriate, any adjacent or surrounding land, to be a marine reserve
where it considers that special measures are necessary-

e to afford special protection to aquatic flora and fauna of such areas and to protect and
preserve the natural breeding grounds and habitats of aquatic life with particular regard
to flora and fauna in danger of extinction; or

e to allow for the natural regeneration of aquatic life in areas where such life has been
depleted; or

e to promote scientific study and research in respect of such areas; or

e to preserve and enhance the natural beauty of such areas.
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e Section 29 of the Ordinance also provides that—

(1) Any person who, in any marine reserve declared under section 28, without permission
granted under this section or dredges, extracts sand or gravel, discharges or deposits
waste or any polluting matter, or in any other way disturbs, alters or destroys fish or
other natural breeding ground of habitats; or Shall be guilty of an offence and shall be
liable to a fine not exceeding taka one lac.

(2) The Director may give permission to do any of the things prohibited under this section
where the doing of such thing may be required for the proper management of the
reserve or for any of the purposes referred to in section 28.

Section 30 dealing with granting permission for scientific research provided that—

The Government may, in writing and subject to such terms and conditions, if any as may be
specified therein, exempt from all or any of the provisions of this Ordinance or the rules made
there under any vessel or person undertaking research into marine fisheries or other marine
living resources in the Bangladesh fisheries waters.

There are some marine fisheries around FSRU Complex area in Barguna, Patuakhali, Kuakata,
Maheshpur, Bhola and Khepupara. It is suggested that a prior permission is obtained for the
offshore project area.

2.3 The Regulation and Guideline To Conduct The Assessment

2.3.1 Relevant Strategies, Plans and Policies of the Government of the Peoples’
Republic of Bangladesh

There are certain policies that are followed by the government and its agencies with regard to
any development activities and those are discussed as follows:

(M National Conservation Strategy, 1992;

(i) National Environmental Management Action Plan (NEMAP), 1995;

(iii)  Fifth Five-Year Plan (1997-02);

(iv)  National Forest Policy, 1994;

(V) National Industrial Policy, 1999;

(vi)  National Water Policy, 1999;

(vii)  National Tourism Policy, 1992;

(viii)  National Energy Policy, 1995;

(ix)  Petroleum Policy, 1993; and

(x) Bangladesh National Environmental Policy, 1992.

O] National Conservation Strategy (NCS), 1992

The National Conservation Strategy 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.

For sustainable development in the energy sector, the strategy document offered various
recommendations for 'Energy and Minerals' sector, the relevant strategy recommendations
were:
e To use the minimum possible area of land in exploration sites;
e To take precautionary measures against Environmental Pollution from liquid effluent,
condensate recovery and dehydration plants; and
e Technology assessment for selection of appropriate technology

i) National Environmental Management Plan (NEMAP), 1995
The National Environmental Management Action Plan (NEMAP) is a wide ranging and multi-
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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 for a period in
between 1995 to 2005 and set out the framework within which the recommendations of the
National Conservation Strategy are to be implemented.

NEMAP has the broad objectives of:

o Identification of key environmental issues affecting Bangladesh;

e 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; and
Improvement in the quality of life of the people.
One of the key issues in NEMAP regarding the energy sector has been that "energy
conservation awareness is generally low throughout the country". NEMAP did not recognize
mineral resources as an important sector and there is no separate discussion on this aspect.

iii) Environmental Policy, 1992

The Bangladesh National Environmental Policy of 1992 sets out the basic framework for
environmental action, together with a set of broad sectoral action guidelines. The Environment
Policy provides the broader framework of sustainable development in the country. It also states
that all major undertakings, which will have a bearing on the environment, (including setting up
of an industrial establishment) must undertake a IEE/EIA before any project is initiated.

The Environment Policy delineates the Department of Environment as the approving agency for
all such IEE/EIA s to be undertaken in the country.

Policies of fifteen sectors are described in the Policy. Under the Energy and Fuel sector, the use
of fuel that has the least environmental impact is encouraged in Section 3.4.1. Conservation of
fossil fuel is stressed in Section 3.4.5 and the need for conducting EIA before implementation
of projects for fuel and mineral resources is stressed in Section 3.4.6.

Under the Environmental Action Plan in the section on Policy and in its sub-section for 'Fuel and
Energy', it is suggested that:

e The use of gas, coal, kerosene and petrol as fuel will be expanded in the rural areas, so
that fuel wood, agricultural residues, and cow dung is conserved. This will help the use
of agricultural residues, and cow dung etc. as manure; and

e Appropriate measures will be taken to ensure that extraction; distribution and use of
natural resources such as oil, gas, coal, peat etc. do not adversely affect air, water, land
[and/or] the hydrological balance and the ecosystem.

Section 3.7 "Forest, Wildlife and Biodiversity" requires:
e Conserve Wildlife and Biodiversity, strengthen related research and help dissemination
and exchange of knowledge in these areas; and
. Conserve and develop wetlands and protection of migratory birds.

iv) Seventh Five-Year Plan (2016-2020)

The present Seventh Plan’s articulation of a sustainable development strategy involves a large
array of actions under three key themes: (i) Climate Change Management and Resilience
(comprised of adaptation and mitigation) (ii) Environmental Management; and (iii) Disaster
Management. These actions are aligned with the overall framework and strategies of National
Sustainable Development Strategy (NSDS), and are broadly consistent with the scope of the
post-2015 Sustainable Development Goals (SDGs). Some of the objectives and activities that
were considered under the Sixth Plan but were not addressed or implemented have also found
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consideration under Seventh Plan, provided they have an instrumental role in aiding the key
objectives of the Plan. This chapter is focused on Climate Change Management and Resilience
and Environmental Management mostly. The detail of Disaster Management is discussed in
Chapter 14 of Part 2 as the Ministry of Disaster Management and Relief is within the purview of
Social Welfare and Security sector.

Activities proposed under 7th Five Year Plan for Environment Management

Issue 3: Strengthening EIA system as environment management tool Under ECA'95, EIA has
been accepted as a mandatory tool to identify and predict impacts and undertake proper
mitigation measures in a project scale. There is another concern that, most of the developing
Ministries and agencies escape the process. There is also a need for introducing strategic EIA
as a planning tool for sectoral level planning.

Programme:

e Strengthening the EIA processing & implementation through institutional capacity
building.
Issuance of location clearance after approval of EIA report for Red category projects.
No land development activity to take place prior to environment clearance.
Gazetting and publicizing EIA guidance manual & sectoral EIA guideline prepared.
Enlistment of competent EIA consulting firms by the DoE for conducting EIA.
Immediate framing of detailed rules on EIA as mandated in section 12 of BECA
Strategic EIA/SEA for all sectoral planning including for exclusive economic zones.
Achieving compliance to EIA practices by all development Ministries & agencies.
Public consultation on EIA report of Red category projects

V) Forest Policy, 1994

The National Forest Policy of 1994 is the amended and revised version of the National Forest
Policy of 1977 in the light of the National Forestry Master Plan. The major target of the policy is
to conserve existing forest areas, bring about 20% of the country's land area under the
Forestation Program and increase the reserve forest land by 10% per year to 2015 through
coordinated efforts of GOB-NGOs and through active participation of the people.

Amendments of the existing laws (acts, rules and regulations) relating to the forestry sector
and creation of new laws for sectoral activities have been recognized as important conditions
for achieving the policy goals and objectives. The Forestry Policy also recognizes the
importance of fulfilling the responsibilities and commitments under International Conventions,
Treaties and Protocols (ICTPs). However, the Forest Act, 1927 is still in force.

Vi) Industrial Policy, 1999

The National Industrial Policy, 1999 aims to ensure a high rate of investment by the public and
private sectors, a strong productive sector, direct foreign investment, development of labor
intensive industries, introduction of new appropriate technology, women's participation,
development of small and cottage industries, entrepreneurship development, high growth of
export, infrastructure development and environmentally sound industrial development.

WTO guidelines have been proposed to be followed in the Industry Policy. Following the
guidelines may result in conflicts with intellectual property rights. Guidelines for mitigating such
possible conflicts are absent in the policy document. No specific guidelines are given for
sustainable extraction and utilization of raw materials for different industries.

One of the 17 objectives of the policy (Section 2.12; Chapter II) is

"To ensure a process of industrialization which is environmentally sound and consistent with
the resource endowment of the country”
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However, none of the 24 strategies of the policy relates to the environment.

Vii) National Water Policy, 1999

The National Water Policy of 1999 was passed to ensure efficient and equiTable-management
of water resources, proper harnessing and development of surface and ground water,
availability of water to all concerned and institutional capacity building for water resource
management. It has also addressed issues like river basin management, water rights and
allocation, public and private investment, water supply and sanitation and water needs for
agriculture, industry, fisheries, wildlife, navigation, recreation, environment, preservation of
wetlands, etc.

The water policy, however, fails to address issues like consequences of trans-boundary water
disputes and watershed management.

viii)  National Tourism Policy, 1992

One of the aims of the policy statement is "Development of tourism resources of the country
and their maintenance". Two special sections of the policy focus on ‘'archaeological and
historical sites' and 'conservation of wildlife'.

iX) Energy Policy, 1995

The National Energy Policy provides for utilization of energy for sustainable economic growth,
supply to different zones of the country, development of the indigenous energy sources and
environmentally sound sustainable energy development programs. The Policy highlights the
importance of protecting the environment by requiring an EIA for any new energy development
project, as well as the introduction of economically viable and environment friendly technology.

One of the seven objectives (Section 1.2) addresses the environment and states, "(vi) to
ensure environmentally sound sustainable energy development Programs causing minimum
damage to the environment".

Seven specific policy recommendations are listed under Chapter 1.9. Of those, the following
three are relevant to the present project:
e Environmental impact assessment should be made mandatory and should constitute an
integral part of any new energy development project;
e Use of economically viable environment friendly technology is to be promoted; and
e Public awareness is to be promoted regarding environmental conservation.

X) Petroleum Policy, 1993

The Petroleum Policy has the primary objective of promoting, monitoring, and regulating all
activities in the oil and gas sector in relation to exploration, development, refining, marketing
and export. The Petroleum Policy indicates the need to "promote Environmental Impact
Assessment” in the oil and gas sector and to formulate various laws, rules and policies for
fostering safety and environmental protection. The Petroleum Policy further states that private
companies, in consultation with the Ministry of Power, Energy and Mineral Resources and
Petrobangla, are to contribute towards improving the state of the environment in their area(s)
of operation. The Petroleum Policy is now an integral part of the Energy Policy.

Xxi) Bangladesh National Environmental Policy (2017) (Upcoming)
National Environmental Policy-2017 has been placed to the Honorable Prime Minister for
Approval. This policy has stated the following points regarding the SEA.
e All the fields requiredconfirmation of the execution of Environmental Impact Assessment
(EIA) and Strategic Environmental Assessment (SEA)
e Environmental Policy
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o Land Resources Management
=  Ecosystem and Regional-Ecosystem based land zoning have to be planned and
Regional-Ecosystem based SEA execution should be ensured.

o Organizational Set-up
= Relevant all ministries and offices shall formulate SEA on their sectoral policy,
plan and program.

o National Environment Policy Compliance
=  Accommodation, Housing and Urbanization

e EIA and SEA should be carried out before formulation of all National
Regional Projects and Master Plan proposed for housing and urbanization

e For the separation of residential, commercial and industrial areas, the
zoning should be made through SEA. Preparation and implementation of
environmentally-friendly and regional urban planning.

e In order to set up industrial establishments in a planned manner, SEA
guided land zoning would be required for building the subject based
industrial Area. Restricted establishment of industrial factories in residential
areas and Transfer existing industrial factories of the residential areas to the
scheduled areas.

2.4 Relevant Bangladesh Legislation

Legislation discussed above requires strict compliance. The following legislation does not
require any permission, but violation is penalized.

) Bangladesh Petroleum Act, 1974;

(i) Bangladesh Wildlife (Preservation) Order, 1973;

(iii)  Mineral Gas Safety Rules, 1991;

(iv)  The Protection and Conservation of Fish Act, 1950;

(v) The Protection and Conservation of Fish Rules, 1985;

(vi)  The Marine Fisheries Ordinance, 1983;

(vii)  The Territorial Waters and Maritime Zone Act, 1974;

(viii)  Coast Guard Act, 1994;

(ix)  The Penal Code, 1860;

(x) Acquisition and Requisition of Immovable Property Ordinance, 1982;

(xi)  The Contract Act, 1872; and

(xii)  Bangladesh Labour Act, 2006.

i) Petroleum act, 1974
The Bangladesh Petroleum Act is enabling legislation which allows the Bangladesh Government
to enter into all aspects of petroleum exploration, development, exploitation, processing,
refining and marketing. In addition, the Government is authorized to enter into Petroleum
Agreement(s) with any person(s) for the purpose of petroleum operations. Bangladesh
Petroleum Act, 1974, in section 2 has defined that-
(©) “Petroleum” means-
(i) Any naturally occurring hydrocarbon, whether in a gaseous, liquid or solid state; and
(e) "petroleum operation” means any activity related to exploration, development,
exploitation, production, processing, refining or marketing of petroleum.

The Act has bestowed the responsibility upon project officials to:
e To ensure that petroleum operation is carried out in a proper and workman like manner
and in accordance with good oil field practice;
e To carry out petroleum operations in any area in a manner that does not interfere with
navigation, fishing and conservation of resources;
e To consider the factors connected with the ecology and environment.
Clause 6(2) of the Act sets out certain details related to environment and safety: "In particular,
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and without prejudice to the generality of the foregoing provision, a person engaged in any
petroleum operations shall, in carrying out such operations in any area:
e Control the flow and prevent the waste or escape' in the area, of petroleum or water;
e Prevent the escape in that area of any mixture of water or drilling fluid with petroleum
or any other matter;
e Prevent damage to petroleum-bearing strata in any area, whether adjacent to that area
or not; and
e Keep separate any petroleum pool discovered in the area.

It is provided in section 7 of the Act that—
“Any land required for carrying on any petroleum operation shall be deemed to be required for
a public purpose.”

i) Bangladesh Wildlife (Preservation) Order, 1973 (Amended in 1994)

The Bangladesh Wildlife (Preservation) Order, 1973, has made provisions for the safety of
wildlife and their protection and to save some species from extinction. It has provision for ‘wild
life sanctuaries’, banning hunting of certain species, banning ‘game reserves’ and provision for
special permits to keep and care for certain types of animals. Section 31 has provisions for
arrest of any offender to be carried out without warrant by an officer, i.e. Forester or Senior
Wild Life Scout. Any offence committed under this statute may be tried by a Magistrate under
the provisions of summary trial of the Code of Criminal Procedure, 1898. Schedule III to the
statute includes a list of animals that are declared as protected animals, which shall not be
hunted, killed or captured. The maximum penalty for any offence committed under this statute
is two (2) years imprisonment and a maximum fine of Taka ten thousand.

The Government of Bangladesh under the provisions of the Bangladesh Wildlife Preservation
Act, 1974 (amendment act 1974), has established three categories of protected areas, namely
National Parks, Wildlife Sanctuaries and Game Reserves. These in addition, the Government of
Bangladesh has declared 14 protected areas and is considering declaring more. Moreover, the
Government of Bangladesh has recently declared 6 areas as Ecologically Critical Area (ECA)
under the Environmental Conservation Act, 1995.

One World Heritage Site, Sunderban East extends to the West of the Project Area but is no
closer than 100s of km from the offshore area.

The nearest Wildlife Sanctuary is the Char Kukri-Mukri, which is also not close to the project
area. A recent map prepared by Integrated Protected Area Conservation (IPAC) (a follow up
program of the Management of Aquatic Community Husbandry (MACH), a US Aid funded
project (1998- June 2008)), shows that apart from Char Kukri-Mukri National Park there is no
Ecologically Critical Area (ECA), Reserve Forest, Protected Areas, Game Reserve, Wildlife
Sanctuary, or Wetland Protected Area located nearby. No turtle nesting sites are also listed as
protected areas by any authority of the Government.

iii) Mineral Gas Safety Rules, 1991 (Amendment 2003)

This document is derived mainly from the American Petroleum Institute (API), American Society
of Mechanical Engineers (ASME), American National Standard Institute (ANSI), British
Standards (BS), codes and practices etc. and Petroleum Act, 1934. These rules deal with the
materials, design and construction of gas pipelines, pipeline crossings of railways, testing and
commissioning, protection against corrosion, pipeline operation and maintenance, storage and
distribution, and reporting of accidents. The Rules are quite prescriptive and include
stipulations as to the separation distances between pipelines and the public properties and
thoroughfare. The provisions of the rules of the Mineral Gas Safety Rules, 1991 have been
updated through amendment in 2003.
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iv) The Protection and Conservation of Fish Act, 1950

The Protection and Conservation of Fish Act, 1950 (as amended in 1982, 1995, and 2002)
contains provisions for the protection and conservation of fish in inland waters of Bangladesh.
This is relatively unspecific and simply provides a means by which the Government may
introduce rules to protect those inland waters not subject to private ownership. This is
framework legislation with rule making powers, among others, some of these rules prohibited
the destruction of, or any attempt to destroy, fish by the poisoning of water or the depletion of
fisheries by pollution, by trade effluent or otherwise.

To date no fishing area or place within the Bangladesh territory has been declared a Fishing
Reserve by the Government. The only restriction imposed was found from leaflets distributed
by the Directorate of Fisheries, which referred to Bangladesh Gazette Extra-Ordinary dated
October 27, 2005, adding section 13 to the Protection and Conservation of Fish Act, 1950. This
required that certain areas be excluded from all fishing during high breeding periods.

Table-2.3 : Fish conservation areas and fishing restriction periods

Serial
No.

Hilsha Conservation Area Period

From Shatnal of Chandpur District to Char Alexander of
1. Laxmipur District March to April of every year.
(100 k.m. downstream area of Meghna river)
Char Elisha to Char Pial of Madanpur of Bhola District.

% (90 km. area of Meghna rivers estuary at Shahbazpur) SR D L2l G SRR R
3 Veduria of Bhola District to Char Rustam of Patuakhali District March to April of every year
’ (about 100 k.m. area of Tetulia river) )
Entire 40 k.m. area of Andharmanik river of Kolapara Upa-Zilla
4. November to January of every year.

of Patuakhali District.

And the leaflet further provided that -Hilsha catching prohibited in the Column 1 area and
catching Hilsha or cause to catch Hilsha during the
period as stated in column 2 is prohibited.

Table-2.4 : Hilsha conservation areas and fishing restriction periods

Area Main breeding season
Shaherkahli/ Haitakandi Point, Mirsharai

North-East (GPS Point 910 28'55.20" East Longitude and 220 Every year 15 October to 24 October
42'57.60" North Latitude
North Tajmuddin/ West Syed Aulia Point

North-West (GPS Point 900 49'12.00" East Longitude and 220 Every year 15 October to 24 October
19'56.40"” North Latitude
North Kutubdia/ Gondamara Point

South-East (GPS Point 910 52'51.60" East Longitude and 210 Every year 15 October to 24 October
5519.20” North Latitude
Lata Chapali Point, Kolapara

South-West (GPS Point 900 12'39.60" East Longitude and 210 Every year 15 October to 24 October
47'56.40" North Latitude

Anyone caught violating the above will forfeit the catch and the fishing equipment.

) The Protection and Conservation of Fish Rules, 1985

These are a set of rules in line with the overall objectives of the Fish Act. Section 5 of the Rules
requires that "No person shall destroy or make any attempt to destroy any fish by explosives,
gun, bow and arrow in inland waters or within coastal waters". Section 6 of the Rules states -
"No person shall destroy or make any attempt to destroy any fish by poisoning of water or the
depletion of fisheries by pollution, by trade effluents or otherwise in inland waters".

So, the project activities must be conducted in @ manner that it is not going to either destroy
any fish by means of any explosives used for any reason whatsoever.
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(vi) The Territorial Waters and Maritime Zone Act, 1974

Section 3 of the Act provides that the Territorial Waters of Bangladesh shall be declared by the
Government through official Gazette Notification. Regarding Contiguous Zone it is stated in
section 4, that—"... The zone of the high seas contiguous to the territorial waters and extending
seawards to a line six nautical miles measured from the outer limits of the territorial water ...".
May it be taken into notice that territorial water also includes waters within the country apart
from the water in the sea.

Section 6 further provides that—

The Government may, with a view to maintenance of the productivity of the living resources of
the sea, by natification in the Official Gazette, establish a conservation zone in such areas of
the sea adjacent to the territorial waters as may be specified in the notification and may take
such conservation measures in any zone so established as it may deem appropriate for the
purpose including measures to protect the living resources of the sea from indiscriminate
exploitation, depletion or destruction.

Section 7 of the Act deals with the Continental Shelf and Section 8 with Control of Pollution as
the Government may decide.

(vii) Coast Guard Act, 1994

Amongst the functions of the Coast Guards as embodied in section 7 of the Act, it also
embraces to— “investigate into the activities causing pollution to the environment in the
maritime zone of Bangladesh and taking measures for their prevention”.

As such specific permission from the Coast Guard authority is required and thus information as
to taking prior permission should be obtained about the Project Execution.

(viii) The Penal Code, 1860

The Penal Code, 1860, in Chapter XIV (sections 268-294B), under the heading of “offences
affecting public health, safety, convenience, decency and morals” provides for the following,
amongst others:

Section 268 deals with public nuisance;

269-Negligent act likely to spread infection of diseases dangerous to life;

270-Malignant act likely to spread infection of disease dangerous to life;

271-Disobedience to quarantine rule;

272-Adulteration of food or drink intended for sale;

277-Fouling water of public spring or reservoir;

278-Making atmosphere noxious to health;

279-Rash driving or riding on public way;

283-Danger or obstruction in public way or line of navigation;

284-Negligent conduct with respect to poisonous substance;

285-Negligent conduct with respect to fire or combustible matter;

286-Negligent conduct with respect to explosive substance;

287-Negligent conduct with respect to machinery;

288-Negligent conduct with respect to pulling down or repairing building;

289-Negligent conduct with respect to animal

So, sections 285 and 287 are directly concerned with activities and/or materials that are likely
to be used in the proposed seismic survey.

(ixX)  Acquisition and Requisition of Immovable Property Ordinance, 1982

This statute is meant to deal with acquisition i.e. .permanently acquiring of some property and
requisition i.e. temporarily acquiring some property of immovable property by the government
for public purpose and / or of public interest. In the case of this proposal property acquisition
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may be undertaken in the area wherein the Pipe laying & Tie-n are planned.. This right is
vested in the government through constitutional safeguard in Article 47 of the Constitution of
the People’s Republic of Bangladesh. This includes forgoing compulsory acquisition or
requisition of the properties that are going to be used for a very short period of time by
implementing a private contract with the land owners and/or by paying compensation for the
damage that is caused to either to their crop, usage or disturbance. The requirement may also
require removal of properties of movable nature, if any, and the compensation package would
require the same nature of contract with the owners of the properties.

This present Ordinance has replaced the land Acquisition Act of 1894 and the East Bengal
(Emergency) Requisition of Property Act of 1948.

The acquisition and requisition process is lengthy and cumbersome, and also requires the
Deputy Commissioner’s involvement as he is the authority to pass the necessary order (section
3 for acquisition and section 18 for requisition). The Ordinance has well-defined procedures
regarding payment of compensation for acquiring any land required for any purpose. However,
it is provided in the Bangladesh Petroleum Act, 1974, section-7, that:

“Any land required for carrying on any petroleum operation shall be deemed to be required for
a public purpose.”

Therefore if any land is to be acquired or requisitioned then the requirement must be placed
before the Deputy Commissioner of the District of Cox’s Bazar. It may also be done on a private
contract basis but the planned usage will involve explosions and will involve many laws, so it is
advisable that the authorities concerned are involved in the process.

The rate of compensation is well defined in the Acquisition and Requisition of Immovable
Property Ordinance, 1982. If a land is used for rice growing, then an amount equivalent to
approximately 1.5 times the market value of a given variety of rice (e.g., paddy) that is
currently being (or could be) produced annually is fixed as a yearly lease value. In case of
outright purchase (carried out on a 99-year lease), the compensation-value of acquired land
varies widely according to the locality, soil fertility, and access to transportation and related
infrastructure factors. The current compensation and resettlement provisions are however
inadequate both in terms of timing of payments and amount. The procedures involved are
cumbersome and time consuming and often causes hindrance to the smooth execution of the
project. Legal provisions covering adequate compensation to the project affected persons,
particularly disadvantaged groups such as women & squatters and such other vulnerable
groups are yet to be defined.

x) The Contract Act, 1872

This is the statute under which any contract is executed in Bangladesh. The statute relates to
entering into any contract either with the Government to use its land or with any private,
corporate person or corporate entity to use its land or services.

(xi) Compliance with Bangladesh Labor Act, 2006

Chevron will employ workers in the field for the purposes of the survey and as such must
comply with the Bangladesh Labor Act, 2006. In this statute definition of labor is provided in
section 2, whilst classification of a labor is entailed in section 4(1). Every laborer must be
provided with a contract and an identification card (section 5). Whilst child labor is clearly
defined in section 34, the nature of the project will inherently exclude any child (section 40) or
women laborers (section 45). Compliance to health and safety is provided in Chapters V
(sections 51-60) and VI (sections 61-78), and special provisions regarding health and safety are
provided in chapter VII (sections 79-85). With regard to welfare of the laborers, chapter VIII
states that first aid materials (section 89) are mandatory.
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Regarding working hours for the laborers, chapter IX sections 101 & 102 and section 105-108
(overtime) are required to be followed. Payment of wages of the laborers is provided for in
Chapter X (section 120-123 and 137 must be looked at specifically). Compensation for
accidents during work (Chapter XII) is contained in sections 150-153 and 155. Schedule IV
provides specific mention of laborers engaged in handling explosives and working in mines.

Project Specific Legal Compliance Provisions

Permission from DOE under the Environment Conservation Act (1995) (ECA) and Environment
Conservation Rules (1997) (ECR).
e  Permission from the Local Authority as part of the requirement
Permission from the Bureau of Mineral Development;
Permission from the Director of Fisheries;
Permission from the Department of Forests;
Permission from the Department of Shipping and
Permission from the Department of Explosives, etc of the Government of the People’s
Republic of Bangladesh

An initial list of applicable consents for the floating LNG terminal and the relevant authority is
provided in Table-2.3 below. This is a preliminary list and will be subject to further requirement
as and when applicable.

Table-2.3: Consents and Approvals

Consent | Approval

Preliminary Remarks

Letter of support for the project from the Bangladesh
Government.

Government commitment to fiscal stability and liability
vis-a-vis government entities and third parties
consistent with Petrobangla contract.

No encumbrance or impediments to effective bank
sureties required for financing of project.

The authority for approving the Offshore LNG
Project under Bangladesh’s Public Procurement Act
(2006) and Public Procurement Rules (2008) is the
Cabinet Committee of Purchase (CCP) headed by
the Prime Minister.

The Bangladesh Government will take care of these
issues under special arrangement if the situation
demands.

Bangladesh Government existing policy to be
followed, information regarding BOOT facilities in
Bangladesh is available from Bangladesh’s I1FC
website.

Certification from Bangladesh Comptroller General
that bidding procedure fully complies with all
government requirements and will be serving as a
satisfactory basis for adjudication.

Certification will not be required.

Labor restrictions.

Local procurement requirements?

No restriction for local labor. But for foreign
expatriates Government permission will be needed.

The developer will be able to procure as they
require.

Government commitment that the terminal developer
will have no lingering liabilities related to environment
or facilities at transfer of the terminal after 15 years.

Terminal Company will comply with the
Environment Act of 1995 and will have to comply
with Effluent Treatment Plant (ETP) requirements.

Details of the fiscal regime under which the LNG
terminal company will operate.

Details of the taxes/duties or other levies which the
LNG terminal company will be liable for.

The requirements and details would be as per
prevailing National Board of Revenue (NBR) rules.
National Board of Revenue.

Letter of no objection to LNG terminal development
from relevant Government Shipping authorities.
Agreement I approval from relevant Port Authority
(Sonadia /Chittagong
/ Cox’s Bazar as applicable) as to the proposed
terminal location.

Obtaining no objection from shipping authority is
said to be in process.

Obtaining no objection from Cox’s Bazar local
authority is said to be in process.
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Consent | Approval

Preliminary Remarks

Letter of no objection from Bangladesh military to
LNG terminal development.
Responsibility for policing of fishing access issues
around the FSRU location.

e Obtaining no objection from Bangladesh Navy is in
process.

e Bangladesh Coast Guard (BCG) is responsible for
coastal and offshore area. Obtaining no objection
from this authority is said to be in process.

Letter of no objection from local
authorities to LNG terminal development.

government

e Obtaining no objection from Cox’s Bazar District
Authority is in process.

Description of import or customs duties that the LNG
terminal may be liable for in its operations.

e National Board of Revenue (N BR) is the authority
for customs duties.

License for the transmission of natural gas via a sub
sea gas pipeline linking the LNG terminal to the
onshore gas receipt point (GTCL").

e No such license is required. But, local authority
permission will be needed but approval of the Chief
Inspector, Inspectorate of Explosives is mandatory
under Gas Safety Rules.

License for construction and operation of LNG
terminal

e The permission to establish the terminal itself will
be considered as license for its construction and
operation.

e License from Bangladesh Energy Regulatory
Commission (ERC) is yet another responsibility for
the Operator

Safety regulations and approvals that will apply to the
LNG terminal and the pipeline to the onshore gas
receipt point,

Ongoing inspections during construction and
operation phases with procedure to ensure comments
are reasonably addressed.

e Approval from the Chief Inspector of Explosives will
be required. However, International Regulations
also need to be followed.

e During the construction phase of the project
Consultant will prepare a monthly monitoring
report on the terminal developer’s activities. During
the construction and operation phase of the project
the Project Sponsor will also prepare reports to be
submitted to Petrobangla monthly on the terminal
activities.

Seabed access consents for offshore LNG terminal
and sub sea gas pipeline

e Local authority (Cox's Bazar District Authority)
consent will be obtained for access to the seabed.

Land access consents for onshore gas receipt point at
Moheshkhali Island and onshore pipeline to be
constructed to Chittagong.

e Local authority (Cox’s Bazar District Authority)
consent will be obtained.

Registration of the Project Company.

e Registration of Joint Stock Company.

Environmental approvals for offshore LNG terminal
and sub sea gas pipeline,

e Department of Environment (DOE) is the authority
for Environmental approval,

Other relevant approvals or regulations under the
laws of the national / provincial / local government
regarding the erection and ongoing operation of the
offshore LNG terminal.

e Bangladesh Board of Investment.

2.5 International Treaties and Guidelines

Bangladesh already had accessed to, ratified or signed a number of major international
treaties, conventions and protocols related to environment protection and conservation of
natural resources which shall have to be complied with during implementation of any project.
The Environment related International conventions, protocols, treaties signed/ratified by
Bangladesh are listed below.

251 International Convention for the Prevention of Pollution of the Sea by QOil
London, 1954 (as amended on 11 April 1962 and 21 October 1969

The main objective of this convention is to take action to prevent pollution of the sea by oil
discharged from ships. This Convention applies to all ships, except tankers of under 150 tons
gross tonnage and other ships of under 500 tons gross tonnage, registered in the territory of,
or having the nationality of, a Party. Naval ships and ships engaged in whaling are also
excepted (art. 2). Discharges are prohibited, except when a ship is proceeding en route or
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when the instantaneous rate of discharge does not exceed 60 litres per mile. The prohibition is
not applicable when the following conditions are satisfied: in the case of a ship-the oil content
of the discharge is less than 100 parts per million parts of the mixture, or the discharge is
made as far as practicable from land; in the case of a tanker -the total quantity of oil
discharged on a ballast voyage does not exceed one fifteen-thousandth of the total cargo-
carrying capacity, or the tanker is more than 50 miles from the nearest land (art. 3);
Exceptions to article 3 are provided in cases of necessity to secure safety of ships, save life or
prevent damage to cargo, or where leakage is unavoidable and alt measures have been taken
to minimize it (art. 4). Ships are to be fitted within 12 months to prevent escape of oil into the
bilges (art. 7). Parties undertake to provide appropriate facilities at ports and oil-loading
terminals (art. 8). All ships covered by the Convention are to carry an oil record book in a form
specified in the annex, to be completed whenever certain operations take place (art. 9). Parties
agree to send texts of laws, decrees, orders and regulations giving effect to the Convention to
the United Nations.

2.5.2 Rio Declaration

The 1992 United Nations Conference on Environment and Development (UNCED) adopted the
global action program for sustainable development called ‘Rio Declaration” and ‘Agenda 21'.
Principle 4 of the Rio Declaration, 1992, to which Bangladesh is a signatory along with a total of
178 countries, states, “In order to achieve sustainable development, environmental protection
should constitute an integral part of the development process and cannot be considered in
isolation from it”.

2.5.3 Convention on Biological Diversity, Rio de Janeiro, (1992)
The Convention on Biological Diversity, Rio de Janeiro, 1992 was adopted on 05 June 1992 and
entered into force on 29 December, 1993. Bangladesh ratified the Convention on 20 March,
1994.
The Contracting Parties of the Convention have committed to:
e Introducing appropriate procedures requiring environmental impact assessments of its
proposed projects that are likely to have significant adverse effects on biodiversity, with
a view to avoiding or minimizing such effects, and where appropriate allow for public
participation in such procedures; and
e Introducing appropriate arrangements to ensure that environmental consequences of its
programmes and policies, that are likely to have significant adverse impacts on
biodiversity, are duly taken into account.
Obligation has been placed on State parties to provide for environmental impact assessments
of projects that are likely to have significant adverse effects on biological diversity (art. 4).

2.5.4 Convention on Wetlands of International Importance especially as Waterfowl
Habitat, Ramsar (1971)

This convention is also known as the Ramsar Convention. It was adopted 02 February, 1971
and entered into force on 21 December, 1975. Bangladesh has ratified the Convention 20 April,
2002. This provides a framework for national action and international cooperation for the
conservation and wise use of wetlands and their resources. There are 127 Parties with 1085
wetland sites designated as Wetlands of International Importance’.

This is an intergovernmental treaty, which provides the framework for international co-
operation for the conservation of wetlands habitats. Obligations for Contracting Parties include
the designation of wetlands to the “List of Wetlands of International Importance’, the provision
of wetland considerations within their national land use planning, and the creation of Natural
Reserves.

Bangladesh has two Ramsar sites-Parts of Sundarbans Reserved Forest (Southwest of
Bangladesh) and Tanguar Haor (Northeast of Bangladesh).
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2.5.5 United Nations Convention on the Law of the Sea

This Convention was adopted on 10 December 1982 at Montego Bay, Jamaica. Bangladesh has
ratified this Convention.

Main objectives of the convention are:

e To set up a comprehensive new legal regime for the sea and oceans, as far as
environmental provisions are concerned, to establish material rules concerning
environmental standards as well as enforcement provisions dealing with pollution of the
marine environment; and

e To establish basic environmental protection principals and rules on global and regional
cooperation, technical assistance, monitoring, and environmental assessment, and
adoption and enforcement of international rules and standards and national legislation
with respect to all sources of marine pollution.

2.5.6 Others (Convention and Agreements)
The following conventions and agreements may include provisions relevant to different aspects
of oil and gas operations for environmental management, nature protection, and biodiversity
conservation:

e Convention relative to the Preservation of Fauna and Flora in their Natural State 1933;

e International Convention for the Protection of Birds, Paris, 1950;

e International Plant Protection Convention, Rome. 1951;

- Convention concerning the Protection of the World Cultural and Natural Heritage,
Paris, 1972: This convention has been ratified by 175 states. This defines and
conserves the world’s heritage by drawing up a list of natural and cultural sites
whose outstanding values should be preserved for all humanity. Of the 730 total
sites, there are currently 144 natural, 23 mixed and 563 cultural sites that have
been inscribed on the World Heritage List (distributed in 125 State parties). These
are the ‘Jewels in the Crown’ of conservation;

- Convention on International Trade in Endangered Species of Wild Fauna and Flora,
Washington, 1973 (Popularly known as CITES): This provides a framework for
addressing over harvesting and exploitation patterns which threaten plant and
animal species. Under CITES, governments agree to prohibit or regulate trade in
species which are threatened by unsustainable use patterns; and

- Convention on the Conservation of Migratory Species of Wild Animals, Bonn. 1979
(Amended 1988): This provides a framework for agreements between countries

- important to the migration of species that are threatened.

2.5.7 National Oil Spill Contingency Paln (NOSCOP), (Upcoming)

National National Oil Spill Contingency Paln (Draft) has been placed to the Honorable Prime
Minister for Approval. This Draft policy is attached in Annexure-12. After finalization of the act
the proponent shoud follow the regulations in operation stage.
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CHAPTER-3: PROJECT DATA SHEET

3.1 Introduction

This chapter has provided a full description of the project incorporating the actual location;
general layout, nature and size of the project,project components, project activities,
requirement of resources and demand, start up of operation; schedule of staffing, support
facilities and services under respective designated sub-headings.

3.2 Project proponent

Summit LNG Terminal Co. (Pvt) will be responsible for financing, designing, constructing,
insuring, owning, operating and maintaining the Project and the delivery of five hundred
thousand MMBtu/d of RLNG to GTCL's pipeline intake on behalf of ‘Petrobangla.

Summit LNG Terminal Co. (Pvt) will supply the Re-gasified LNG (RLNG) to Petrobangla in
accordance with the terms and conditions of the agreement signed on 20th April to be entered
into with Petrobangla.

GTCL could obtain Environmental Clearance in favor of Offshore LNG Floating Storage and Re-
gasification Unit (FSRU) moored at STL (Submerged Turret Loading) Project, Maheshkhali,
Cox'’s Bazar district from DOE and the executing agency would complete the mentioned project.

3.3 Project Location and Area

The project site location of Summit FSRU terminal is in the South East of Bangladesh, driving
distance approximately 380 km from Dhaka, 90km south of the port city Chittagong. The site is
on the Bay of Bengal. The project coordinate has already fixed up at 21°33°20.46" N; 91°48’
58.22" E. The area is relatively undeveloped consisting mostly of coastal area and island.
Adequate water for a closed cooling system is at the site. For the evacuation of re-gasified
gasalready Maheshkhali-Anowara 30 inch dia x 91km long gas transmission pipeline installed
and 42 inch x 79 km Maheshkhali-Anowara parallel gas transmission pipeline is being installed
byGTCL.

The 2 Union Council jurisdictions involve Boro-Moheshkhali and Kutubjom under Moheshkhali
Upazila of the Cox’s Bazar District for the people who live within 5 km of the Tie-in Point and
engage themselves in fish and salt cultivation at Kaladia Char. During local site inspection, it
revealed that the proposed Tie-in location is about 3 km from village Boro-Dale of Boro-
Moheshkhali Hoanok Unions. (Figure-3.1:Location Map)

3.4 Nature and Size of the Project

The proposed Project falls under the “Red Category” as per the Environmental Conservation
Rules of 1997. The environmental legislation in Bangladesh, particularly, the Environmental
Conservation Act,1995 (Amended in 2002), states that any development project shall require
environmental clearance from the Department of Environment (DOE), Ministry of Environment
and Forest, The Government of the People’s Republic of Bangladesh. In order to mitigate the
existing gas supply crisis of Chittagong and nearby areas as per government decision, the
project is being implemented pursuant to the recently introduced “Power & Energy Fast Supply
Increase (Special Provision) Act-2010" and as such it is in utmost consideration for expeditious
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implementation.

As part of its response, private entrepreneur Summit LNG Terminal Co. (Pvt.) Ltd. has initiated
to build up a Offshore LNG Floating Storage and Re-gasification Unit (FSRU) moored at STL
(Submerged Turret Loading) Project, Maheshkhali.The LNG terminal will include the following
components:

i)  Submerged /Directional Turret Loading FSRU

i)  Floating Storage and Regasification Unit (FSRU) with storage capacity of 138,000m3 to
170,000m3;

iii) Regasification onboard FSRU for send out of RLNG with 600 MMSCFD as peak capacity;

iv)  High pressure 24" inches (24") subsea re-gasified LNG (RLNG) pipeline of 3-8 km;

3.5 Project Concept

Bangladesh is heavily dependent on natural gas and the demand for natural gas is growing
rapidly while existing reserves are depleting. The country faces severe gas shortages of
around 500-650 MMSCFD that are forecasted to increase. Its recoverable gas reserves of
16.36 trillion cubic feet is set to be exhausted within the next decade if no new gas fields are
discovered.

The World Bank estimates that most industrial facilities in Bangladesh are operating at half of
their installed capacity due to a lack of reliable power and gas. Reliable long-term availability
of natural gas is critical to the development of competitive industry in the country.

This severe gas deficit has especially affected gas-fired power plants. These plants are either
running below their rated capacity or have been shut down due to non-availability of gas. To
address this gas crisis, Government of Peoples’ Republic of Bangladesh i.e. Government of
Bangladesh (GoB) is initiating projects related to import of LNG. GOB is proposing to change
the leaseagreement model from Build, Own and Operate (BOO) for 22 years (as proposed
earlier based on FSU) to Build, Own, Operate and Transfer (BOOT) for 15 years (as revised
now). Thus the Lease Agreement would result in transfer of the Project with FSRU to GOB
after 15 years.

3.6 Project Components

The Project includes installation of Offshore LNG Floating Storage and Re-gasification Unit
(FSRU) moored at STL (Submerged Turret Loading) Project, Maheshkhali, Cox’s Bazar district
approximately 3-8 km offshore from Maheshkhali Island (co-ordinates 21°33°20.46" N; 91°48’
58.22" E.) in a water depth of approximately 30-40 meters on the Bay of Bengal.

3.7 Project Activities and schedule

As per monthly progress report (October-November-2017) submitted by SUMMIT LNG Terminal
Co. Ltd. To RPGCL current activities and scheduled of the project is given below:
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Major Project Milestones

Description Start Date End Date Remarks
Execution of TUA and th ,
IA Executed A0 i 1L
Recent monsoon season has deferred the
Geo-Physical Study 201 May'17 Oct'17 study. After expiration of monsoon period,

study was completed. Awaiting to receipt the
report.

Due to Monsoon thereafter cyclonic weather
delayed the mobilization of vessel spread for
performing this study. Even in month of
November total approximately 10 hrs were
lost for weather. Site investigation has been
completed on 21 Nov-2017

Geo-Technical Study 15 Sep’ 17 | End of Nov’ 17

Expected Financial
Close

Expected date
Execution of TCP

215 Apr’ 17 Jan'18

1% Sep'16 31t July ‘17 |Signed

Signed Signing is expected to be
consummated by Oct'17 as EPC brought
number of issues related to import of
Temporary Equipment.

GTCL engaged BETS to conduct EIA study
for proposed project.

EPC of Fixed

st ’ th ’
Infrastructure 1= Mar'17 307 Sep” 17

Approved ECC from DoE | 5" Oct'17 04™ Jan18
Site Work Begins Dec'17 Depending upon weather

Expected CSD Dec-Jan 2018-19 | -do-

3.8 Required Resources and Utilities

Manpower: During peak construction phase, the project would deploy sufficient persons,
mostly unskilled workers (60%). Construction of project is expected to be competed in 12
months (working three shifts a day) from date of obtaining of all project related approvals.
Construction manpower will be temporarily employed from within the local regions to extend
possible. The operation of the LNG terminal post construction will require full time skilled
employes on board the FSRU for round the clock operations.

Water: During construction and operation phase, project will require domestic water for
normal construction activities including water for drinking use after desired treatment for the
labour to be engaged on site (to be sourced through barges from the Chittagong Port).
Power:For FSRU operations adequate power will be generated using RLNG on board FSRU.
3.9 Sources of Primary Fuels

Petrobangla has signed a contract with Raslaffan Liquified Natural Gas Co. of Qatar to import

LNG for SLNG and MLNG (operated by EEBL). Even though Petrobangla can procure LNG from
open market with required specifications and negotiated price.
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CHAPTER-4: DESCRIPTION OF THE PROJECT

4.1 Introduction

This chapter has provided a full description of the project incorporating the actual location;
general layout, activity flow diagram, start up of operation; schedule of staffing and support
facilities and services under respective designated sub-headings.

It may be highlighted here that the purpose and need of the proposed Project is to establish an
LNG marine terminal capable of receiving imported LNG from LNG carriers, and storing and re-
gasifying the LNG at an average send out rate of 500 mmscfd (Open Loop) with capacity to
deliver 600 mmscfd (Open Loop) on uninterruptible basis per day at full development. The
terminal would provide a new source of reliable, long-term, and competitively priced natural
gas to the Chittagong City and adjoining markets by connecting to the existing natural gas
pipeline system of the National Gas Transmission Grid of GTCL.

4.1.1 Background Information

Industrialization is rapidly growing in the entire Chittagong region and gas consumption rate is
increasing day by day. The Government of the People’s Republic of Bangladesh (GOB) has
adopted a strategy for the development of the gas sector which envisages private participation
in this sector. As part of that strategy, the GOB decided that a new LNG terminal will be
installed and operated by the private sector. As part of its response, private entrepreneur
Summit LNG Terminal Co. (Pvt.) Ltd. has initiated to build up a Offshore LNG Floating Storage
and Re-gasification Unit (FSRU) moored at Submerged Turret Loading (STL) Project,
Maheshkhali, Cox’s Bazar district and co-ordinate 21°33°20.46" N; 91°48’ 58.22" E has already
fixed up. It can be added that in the mean time Summit LNG Terminal Co. (Pvt.) Ltd. has
already signed Implementation Agreement (IA) with the Ministry of Power, Energy and Mineral
Resources of GoB on 20th April, 2017 and Terminal Use Agreement (TUA) on same date with
Petrobangla. Petrobangla has signed a contract with Raslaffan Liquified Natural Gas Co.-03 of
Qatar to import LNG for SLNG and MLNG (operated by EEBL). SLNG will receive maximum
183,000m* LNG in every shipment.

The use of natural gas for electrical generation, rather than coal or oil, is directed toward
meeting regional air quality objectives. The proposed Project would reduce the area’s future
need for new or expanded natural gas pipeline system by providing a local supply of natural
gas that uses existing distribution facilities.

4.1.2 Project Overview

Summit LNG Terminal Co. (Pvt) will be responsible for financing, designing, constructing,
insuring, owning, operating and maintaining the Project and the delivery of five hundred
thousand MMBtu/d of RLNG to GTCL's pipeline intake on behalf of ‘Petrobangla.

Summit LNG Terminal Co. (Pvt) will supply the Re-gasified LNG (RLNG) to Petrobangla in
accordance with the terms and conditions of the agreement signed on 20th April to be entered
into with Petrobangla.

Table-4.1 : Salient Features of the LNG facility with FSRU/FSU Options

Class Bureau Veritas, ABS, DNV, Lloyds Register
CargoStorageCapacityonboard FSRU 135,000m3—138,000m3
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Parameter Specifications

NominalRegasificationOutput 500 mmscfd (Open Loop)
PeakRegasificationOutput 600 mmscfd (Open loop)

BoilOffRate Max.0.15% perday
RegasificationEquipment Sparing N+1

MajorMaintenancePlan 15years dockingcycle
LNGRegasification System Openloopfor FSRU
NominalPressureofSend-Out Gas 70-100bar g afterRegasification

Regas send out Quantity and Quality Ultrasonic meter+ Gas Chromatograph

Source:  Schedule 03, Minimum Functional Specifications Part-1, Initial FSRU, TUA agreement/20"" April 2017

4.1.2.1 The Fixed Infrastructure

Natural Gas delivery system—Transmission of high pressure Natural Gas from the delivery
flange on the FSRU high pressure manifold through the Fixed Infrastructure to the Downstream
Facilities.A layout plan of pipeline from FSRU to tie-in-point is shown in Figure-4.1 and 4.2.

The components of the Fixed Infrastructure are anticipated to be the following, but will depend
on the final design:
e Buoy;

e 16-inch Riser;

e Buoyancy modules;

e PLEM;

e Umbilical;

e Communication link from the FSRU to the CTMS with the necessary hardware
Mooring

e Chain and/or wire for mooring;
e Suction piles for mooring anchors; and
e Stern mooring.

Delivery Pipeline (Subsea)
e The pipeline will be outfitted with a pig launcher for the purposes of inspection and
cleaning.
e Pipeline diameter is subject to final site selection and hydraulic analysis to be
performed in detailed design, currently anticipated to be Class 600 with a minimum
diameter of at least 24-inch.

Tie-in Point
e Tie-in layout is subject to detailed design. The following is the anticipated list of
equipment to be provided:
Temporary or permanent pig receiver
Manual isolation valves
Class 600 24-inch tee with flanged end
24-inch ESD valve for connection to main line
Isolation of CP system
Provisions of necessary equipment for ensuring uninterrupted operation upto
Delivery Point
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Figure-4.1: Layout plan of pipeline from FSRU to tie-in-point
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Figure-4.2: Natural Gas delivery system
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This schedule shall be updated and finalized by Terminal Co on or prior to the Relevant Date.

4.1.2.2 Supply of RLNG

Currently Petrobangla is planning to import weekly 270,000 m*® LNG from Qatar and to delivery
partial amount of it (approx. 183,000 m®) to SLNG over a period of fifteen (15) years. The rest
amount delivers to MLNG which operates by EEBL.SLNG will supply 500 mmscfd by open loop
to national pipeline through CTMS.

4.1.2.3 Offshore LNG Terminal

Summit LNG Co. Ltd (SLCL) will be required to undertake all activities necessary and
appropriate to receive LNG at the Receipt Point and redeliver RLNG to Petrobangla at the
Delivery Point. The “Receipt Point” means the point at which the flange coupling of the
Offshore LNG Terminal receiving line joins the flange coupling of the LNG unloading manifold
on board an LNG vessel. The “Delivery Point” means the Point of interconnection between the
outlet of the Offshore LNG Terminal subsea pipeline as shown in Figure-3.1 and a Downstream
Pipeline.

(Source: Internet)

Petrobangla expects that this will include the receipt, storage and re-gasification of LNG at the
Offshore LNG Terminal and the transportation and redelivery of RLNG to Petrobangla via the
subsea gas pipeline to be connected to GTCL's gas transmission pipeline intake on the
Moheshkhali Island shoreline.

4.1.2.4 Expected Activities of the Project Proponent
a) SLCL will be required to undertake (at a minimum) the following activities in developing
and operating the offshore LNG Terminal:

e Select and justify the location and concept selected for the Offshore LNG Terminal.
Exhibit 2 provides a description of the proposed terminal location offshore from
Moheshkhali Island. The Project Proponent would submit a development proposal
for a terminal that is either an FSRU located at a sea island or an FSRU located on a
turret mooring. Petrobangla will consider other terminal options only on the basis
that the Project Proponent provides strong evidence that such option is better than
the development options proposed.

e Obtain all approvals, licenses, NOCs and consents to develop and operate the
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Offshore LNG Terminal with assistance from Petrobangla.

e Design, develop, operate and maintain an Offshore LNG Terminal that satisfies the
LNG receipt and RLNG delivery requirements described above. Petrobangla expects
the Offshore LNG Terminal to have the following capabilities:

e appropriate systems for communications with LNG vessels
berthing facilities (If required);

Figure-4.4: A typical FSRU of the Broadwater LNG Project
(Source: Internet)

A turret mooring system for an FSRU with facilities to moor and unload LNG vessels

e Unloading berth facilities capable of berthing an LNG vessel having a designated
usual capacity between 125,000m* and 220,000m°, where such LNG vessels can
safely reach fully laden, and safely depart, and where such LNG vessels can lie
safely berthed and unload safely afloat

¢ lighting that is sufficient to permit unloading operations by day or by night, to the
extent permitted by Government Authorities

e Unloading facilities capable of receiving LNG at a rate of up to an average of
6,000m> per hour with unloading arms each having a reasonable operating envelope
to allow for ship movement

e A vapor return line system of sufficient capacity to transfer to an LNG vessel
quantities of gas necessary for the safe unloading of LNG at required rates,
pressures and temperatures

e Facilities allowing transfer between the Offshore LNG Terminal and the LNG vessel
by representatives of Government Authorities for purposes of unloading operations
and an independent surveyor for purposes of conducting tests and measurements of
LNG on board the LNG vessel

¢ A Floating LNG Storage and Re-gasification Unit (FSRU) with a targeted LNG storage
capacity of 150,000 m3 or greater. Figure-4.4 a typical Plant shows of such
configuration

e The FSRU shall incorporate LNG re-gasification facilities with a total daily capacity of
500,000 MMBtu at all times and up to 600,000 MMBtu when requested by
Petrobangla

e A sub sea pipeline to deliver gas to the Delivery Point.
Activities to be consistent with requirements of the port authority with jurisdiction
over the Offshore LNG Terminal and its associated marine facilities. Such Port
Authority will be established and controlled by the Shipping Ministry of Bangladesh.
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4.2 LNG Specifications

4.2.1 Gross Heating Value

LNG when delivered by Customer shall have, in a gaseous state, a Gross Heating Value of not
less than 1000 BTU per standard cubic foot and not more than 1170 BTU per standard cubic
foot.

4.2.2 Components

(a) The LNG when delivered by Customer to the Receipt Point, in a gaseous state, shall
contain not less than 84 Mol percent of methane and, for the components and
substances listed below, such LNG shall not contain more than the following:

Nitrogen (N,) 2.0 MOL %
Ethane (C) 8.0 MOL%
Propane (G3) 3.0 MOL%
Butanes and heavier (C4) 2.0 MOL%
Pentanes (Cs) 1 MOL%
Hydrogen Suiphide (H,SJ 6 mg/cum
Total Sulphur Content 48 mg/cum

Source: Schedule 04, TUA between BETS and Petrobanngla, April-2017

(b) The LNG when delivered shall contain no water, mercury, active bacteria or bacterial
agents (including sulphate reducing bacteria or acid producing bacteria) and other
contaminants or extraneous material.

4.2.3 Temperature
The temperature of the LNG when delivered shall not be warmer than negative one hundred
fifty nine degrees Celsius (-159.0° C).

The LNG Specifications as set out in this schedule can be modified by mutual agreement of the
Parties from time to time.

Petrobangla will arrange delivery of LNG from one or more LNG suppliers to be delivered to the
Offshore LNG Terminal in accordance with delivery programs and schedules included in the
agreement The Project Sponsor will receive LNG as required by Petrobangla. The approximate
amount of LNG delivered on a DES basis will be 3.5 MMt /year. The Figure-3.3 Shows a typical
LNG carrier on the sea.

Figure-4.5: A typical LNG carrier in the sea
(Source: Internet)
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4.4.4 Determination of Volume of LNG Unloaded from LNG Carrier to FSRU

The list (heel) and trim of the LNGC shall be measured and recorded at the same time as the
liquid level arid temperature of LNG in each LNO tank are measured. The Status of the LNGC's
cargo transfer piping, so far as practicable, shall be the same status at both the initial gauging
and the final gauging.

Determination setting forth the volume of LNG in cubic meters to the nearest 0.001 cubic meter
shall be made in accordance with reference to the tank gauge Table-s referenced above and by
applying the volume corrections Set forth therein.

Such determination may be calculated by using an automated cargo tank gauging system.

4.5 Natural Gas Specifications

Components

The Natural Gas when delivered by Terminal Co to the Delivery Point shall contain not less than

86 Mol percent of methane and, for the components and substances listed below, such Natural
Gas shall not contain more than the following:

Nitrogen (N,) 1.0 MOL %
Oxygen (02) 0.0 MOL%
Carbon Dioxide (C0,) 0.0 MOL%
Pentanes (Cs) and heavier 1 MOL%
Hydrogen Suiphide (H,S) 5 mg/cum
Total Sulphur Content 10 mg/cum

Source: Schedule 05, TUA between BETS and Petrobanngla, April-2017

The Natural Gas when delivered shall contain no water, mercury, active bacteria or bacterial
agents (including sulphate reducing bacteria or acid producing bacteria) and other
contaminants or extraneous material.

4.6 Land Requirement

GTCL requires (30 m X100 m=3000 m2) area of land for Tie point platform, Summit
donotrequire land, as tie point is at land fall point.A GIS analysis was taken for finding land use
pattern of the project area. For this purpose, the land use map of Bangladesh was over laid to
the project area (5 km radius). After analysis, it has been found that project area most
prominent land use features barren land, forest and transplanted aman rotation. The land use
map of project area is shown in Figure-4.6. But, most of the area of project location for land
use is barren land and forest.
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4.7 Proposed Offshore FSRU Operation

It appeared that a Site Assessment Report was prepared based on available data collected in
the vicinity of the proposed terminal. The information in the Site Assessment Report was
sourced from:

Bangladesh Meteorological Department.

Space Research and Remote Sensing Organization (SPARRSO).

Bangladesh Geological Survey.

Bangladesh Ministry of Shipping Deep Sea Port Cell

Bangladesh Navy.

The Ministry of Shipping provided a significant amount of site information based on a feasibility
study conducted on a proposed deepwater port at Sonadia Island. The Sonadia Port location
considered was 2 to 3 km south of the proposed Offshore LNG Terminal location shown in
Figure-4.8.Much of the meteorological data was collected at Cox’s Bazar which is located
approximately 20 km south east of the proposed Offshore LNG Terminal location. Overall, the
available site data was reasonable and adequate to make preliminary assessments on the site.
Sonadia location is shown in the Map placed at Figure-4.7 of this section.

The preliminary conclusions are that the terminal is at an open sea location but is operationally
feasible. The location is suiTable-from the perspective of water depth, marine approaches and
constructability. Weather downtime will need to be carefully assessed in this unprotected
offshore environment. In adverse weather arid cyclones there may be times where LNG supply
vessels may be unable to berth or may be required to sail away from the terminal.

P|Page



Environmental Impact Assessment (EIA) for the Proposed offshore LNG Floating Storage and
Re-Gasification Unit (FSRU) moored at STL (Submerged Turret Loading)
Project at Maheshkhali under Cox’s Bazar to Build up Summit LNG Terminal Co. (Pvt.) Ltd.

Sonadia Island ECA

BRRTE [Tatiy |
L

N\

Ml}‘l"'l.!\"-‘:ﬂ-" Bumag st pan Pl I;. BB B g P gnar

Halsemarzhnars

3 |

b, 'Y / iﬂ { Kgagan

ushubpm 1"‘-?‘_— '\_II \
— = B hanaa hichak
5 =
| LY
"‘t;"'"‘ Ihhu_l honaF aheaghs
ﬂmm\ "-..---ﬁl.l - |
rﬁm.ﬂ;_mngmul

Mauza boundary ] 15 3 & Kilomaters
L | L I
Union 1 1 A i 1
————  Uparila boundary
Prepared by SPARRSO, 2011
] sonadiasiana eca _
Projection: Transverse Mercator adopted by
D dantified ecologlcally critical area not Survey of Bangaldesh
included in the Sonadia Island ECA

The ECA boundary has boen derived on the basis of ECA declaration notification (18 April 19399)
by the Ministry of Environment and Forest, Government of Bangladesh.

Figure-4.7: Sonadia location is shown in the Map
(Source, DoE, ECA Area MaP, CBECAECAB Project)

In less adverse weather LNG supply ships may be required to stop transferring LNG to the
FSRU temporarily. Specific consideration of these issues will be required in design to manage

weather downtime.

There are potential problems at the site during the south west Monsoon and cyclones.
Potentially, an FSRU moored at a sea island may have to sail away in cyclones shutting down

production for a number of days.
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The Turret Moored option, because of its ability to better align with the weather, appears to
have the potential to remain on station during cyclones. However, the Turret Moored option
may have a disadvantage during side-by-side unloading operations in adverse weather
conditions.

The potential for weather delays suggests that the FSRU, whether at a sea island or a turret,
should be of a size larger than currently in use -say 170,000 m® LNG capacity. This is the
reason for stating in the Basis of Design that the FSRU should target a total gross LNG storage
capacity of approximately 150,00Cm?>.

The Site Assessment Report and the preliminary conclusions have been intended for the
guidance of Project Proponents only. It has been expected that the Project Proponents shall be
obligated to fully inform themselves of all local conditions and factors which may have an effect
on its ability to execute the Project. The Project Proponent shall have the sole responsibility to
determine and to satisfy itself, at its own cost and arrangement, by such means as it considers
necessary or desirable as to all the matters pertaining to the execution of the Project including
but not limited to, the nature and condition of the sea, weather, terrain, geological conditions
and all other factors that may affect the cost, duration and execution of the Project.

4.8 Proposed Offshore FSRU Operation

4.8.1 FSRU is permanent

Terminal operations are conducted entirely offshore, requiring no buildings at the pipeline
landing site. FSRU with permanent at fixed location on sea bed with directional Turret mooring
with help of 4 pairs cluster anchor and 3 stern mooring anchor. In the case of turret-moored
FSRU, the FSRU is permanently secured to a single-point mooring-type (SPM) turret anchored
to the seabed. The fixed turret allows the FSRU to withstand prevailing currents, winds and sea
conditions. LNG supply vessels will be periodically moored directly alongside the FSRU to allow
ship-to-ship LNG unloading to the FSRU storage tanks

4.8.2 FSRU is moored at STL (Submerged Turret Loading)
This is not STL but directional Turret Mooring. The terminal will be a turret-moored type FSRU,
the Vessel will LNG supply vessels periodically berthed on the opposite side for LNG unloading.

4.8.3 Power Generation System in FSRU
The FSRU will be provided with a main power generation system designed for power supply.
The actual power requirement onboard FSRU is expected to be~10 MW. Because of the
necessity to handle the boil off gas (BOG) that naturally boils from cargo tanks, almost all FSRU
are designed to use the vaporized LNG as fuel for power production and propulsion. The boil
off gas is collected in the vapour header and compressed by the low duty (LD) compressors
into the fuel gas main that feed the power plant and/or boilers. If the natural boil off is not
sufficient, forced vaporizers will be used for vaporizing part of the cargo and feed the fuel gas
main. The main power requirements onboard FSRU will be for:

e Regasification unit;
Low duty and high duty compressors;
Ballast pumps;
Cargo pumps; and
Accommodation load.

4.8.4 LNG Ship to Ship (STS) transfer across the jetty

There is no jetty. FSRU will be moored and LNGC will berth alongside FSRU to carry out STS
and leave from FSRU. This supplement for liquefied natural gas (LNG) ship to ship (STS)
transfers shall be used in conjunction with the respective Cargo Operations Manual of the
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vessel involved in the STS operation. In order to comply with internationally accepted
guidelines relating to liquefied gas transfers, the following publications, as amended, shall be
used as reference guides where applicable:
OCIMF Ship to Ship Transfer Guide, Second Edition, 1995
e SIGTIO Liquefied Gas Handling Principles on Ships and in Terminals, Third Edition,
2000
e Hazard Operability Study I, “Ship to Ship Cargo Transfer Hazard Operability Study”,
Revision 3, May 2005 by Lloyds Register
e Bureau Veritas Operational Manual for Partial Filling Operation in Gulf of Mexico Site,
March
e 13,2005
e GTT document No. 2961 “Calculation of maximum loading flow rate considering two
by two cargo tanks configuration
e STS Transfer Hazard Operability Study II, November 2006 by Lloyds Register
e SIGTIO LNG Ship to Ship Transfer Guidelines, First Edition, 2011

This list is not meant to be all-inclusive as there are a number of other suiTable-reference
publications available to supplement this list which could be given consideration during the
planning stages of the STS transfer operation.

In situations where the content of this supplemental guideline differs with other authoritative
texts, guidelines and regulations, it shall remain incumbent upon the Masters of the vessels
involved to reach agreement regarding “the manner in which to proceed always taking into

account best industry practices, safety of life the environment, and protecting their respective
vessels.

4.8.5 LNG is vaporized aboard the FSRU using either seawater or steam from
the ships boiler as the heat source

Sea water will be used and then to reach contractual temp of 5 C, heating by boiler source will

be used. All LNG re-gasification takes place on the FSRU vessel, using sea water to heat and

vaporize the send out LNG. The Figure-4.9 shows the functional block diagram of a typical re-

gasification plant.
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Figure-4.9: Functional Block diagram of a typical Re-gasification process,
(Source: ESIA Report of RLNG of Reliance PowerBangladesh)

4.8.6 Vaporized LNG from the FSRU is transferred to shore through high
pressure (HP) gas arms and a gas pipeline

Not via arms. There is riser which passes through Turret will connect to PLEM and via sub sea

pipe line to tie point at land fall point.
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High PressureSubseaPipeline

The highpressure subseapipeline oflength ~3-8.0kmandwill bedesignedfor LNG at delivery
pressure of~95bars (g)[range 70 to 100 bar(g)]. Itwill be designedforoperabilityof the plant
designlife(at least25years). The salient features ofthe proposedsubsea pipeline areas covered
inTable-4.2.

Table-4.2: Salient Features of the High Pressure Subsea Pipeline

Parameter
Length Km ~2.0
Diameter Inch 30
Designpressure bars(g) 150 bar(g)
Designtemperature oc 5

In the case of a sea island terminal, hard gas arm connections to the jetty piping, art
underwater pipeline to shore, and finally a buried pipeline to the onshore connection point for
the Petrobangla transmission pipeline.

4.8.7 Determination of QUANTITY AND QUALITY of LNG

Each LNGC shall supply, operate arid maintain, or cause to be supplied, operated and
maintained, suiTable-gauging devices for the LNG tanks of the LNGC, as well as pressure and
temperature measuring devices and all other Measurement or testing devices that are
incorporated in the structure of such LNGC or customarily maintained on board a vessel of this

type.

The FSRU is also fitted with similar, state of the art, devices hilly compliant with industry
standards.

The FSRU shall be fitted with provisions to take and/or analyze representative LNG samples.

The Vapor return gas shall he measured on the FSRU’s vapor crossover meter, which is of non-
fiscal grade standard. In the event of the failure of such FSRU vapor crossover meter, the
vapor return gas may be a calculated value based upon conditions within the containment of
time LNG Carrier. Any such calculations are done by an independent expert.

The Fuel Gus shall be metered at the Fuel Gas Meter aboard the LNGC, which is customary of
fiscal grade standard. Copies of gauging and measurement records shall be furnished to till
Parties, and in the absence of manifest error, shall be conclusive. Gauging devices shall be
selected, and measurements shall be effected, in accordance with the procedures.

The quantity of LNG in BTUs delivered shall be calculated by the independent surveyor basis
the load port composition. All measurements, gauging and analyses provided shall be
witnessed and verified by an independent surveyor. All records of measurements and the
computation results shall be preserved by the Party responsible for effecting such
measurements and held available to the other relevant Party.

4.8.8 Three kilometer offshore gas pipeline to transfer natural gas from FSRU to
GTCL transmission pipeline

In the case of a turret-moored terminal, a gas line connection to the turret, a flexible riser

connected to pipeline end manifold on the seabed (PLEM), and finally a buried pipeline to the

onshore connection point for the Petrobangla transmission pipeline. The terminal will be located

3 to 10 km west from the shore of southern Moheshkhali Island.
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4.9 Routine Operational Discharge

The Basis of Design of the project has been firmed up by Petrobangla and has been provided
as placed in the foregoing subsections to demonstrate its expectations with regard to the
design of the Offshore LNG Terminal. However, the Basis for Design in the request for proposal
(RFP) is intended for the guidance of Project Proponents only. SLCL shall have the sole
responsibility to determine and to satisfy itself by such means as it considers necessary or
desirable as to the design of the Offshore LNG operation. In this context, certain operational
aspects are examined below so far as potential environmental impacts are concerned:

4.9.1 Sea water System

After cooling sea water will be discharge to sea. Aseawatersystemwillbe providedto supply

therequiredseawaterto the LNG vaporizers for LNGvaporization. Seawatersystemis made up of:
e Seawater intakes;

Seawater pumps;

Seawater filters installed upstream seawater pumps provided for protecting pumps;

Seawater filters provided for protecting LNG vaporizers; and

Cold seawater and equipment cooling seawater discharges.

The seawater intake will be through seawater filters and will be pumped by the seawater
pumps to the LNG Vaporizers. Seawater filters will be provided on discharge header to protect
LNG vaporizers. Seawater will then be routed overboard through gooseneck and, then, to the
seawater discharge line.

4.9.2 Drainage Discharges
The system is closed loop and no drainage is expected. The liquid will evaporate into gas when
exposed to atmospheric temp.

4.9.3 Waste Generation & Their Management

Wastes will not be usually generated as clean liquid from gas, if any,will evaporate if leakage
occurs. The FSRU will have a sewage treatment system to treat and discharge offshore and
meet the MARPOL standards. Similarly, treatment facilities for bilge water and for safe discharge
of sea water used for Re-gasification will be provided on the FSRU. The sewage will involve
generation of grey water and black water. Either a septic tank-soak pit system or, a potable-
sewage treatment will be installed for treatment of sewage generated.

Various kinds of solid wastes that will be generated at the FSRU will be either safely incinerated
or safely brought onshore and disposed in onshore waste facilities available with the Chitagong
Port / Cox’s Bazar Town. Food wastes generated on board the FSRU where all plastic materials
have been removed will be comminute or ground to a particle size capable of passing through a
screen with openings of 25 mm and then discharged into the sea.

Some hazardous wastesare also expected tobe generated atboththe FSRU facility.These
include:

Oil sludge (from maintenance operation);

Paints, varnishes and thinners;

Rags and filter materials;

Packages containing hazardous wastes (i.e. drums for oil and diesel);

Solvents; and

Pigging wastes.

Allthesewastes willbe temporarily stored on theFSRU, where proper dedicated areas willbe
identified.Wasteswill befurthersent to anon-shore dedicated areafor recycling and/orfinal
disposal.

45|Page



Environmental Impact Assessment (EIA) for the Proposed offshore LNG Floating Storage and
Re-Gasification Unit (FSRU) moored at STL (Submerged Turret Loading)
Project at Maheshkhali under Cox’s Bazar to Build up Summit LNG Terminal Co. (Pvt.) Ltd.

The FSRU related waste will be handled by a MARPOL compliant Ship-Board
incineratorcapableofhandling burningof allowed waste(sludge oil and solid) generatedon-board.
Un-alloweditems as perMARPOL willbecollected in separate bins and brought onshore. Itis
anticipatedthatacertainportionof ~ the  wasteswillstillremainafter ~ burning  oftheallowed
asteintheincinerator.All wasteswill be eitherincinerated on-board FSRUordisposed toanapproved
onshore disposalfacility. Some ofthe otherindustrialprocesswasteslikelyto be
generatedfromFSRUwillinclude:

¢ Qil filters; and

e Waste non-contaminated by hydrocarbons.

Approximately 0.15% ofboiloffgases (BOG)(generated onboard the FSRU) will be compressed
andtransferredback to LNGC/FSRU. Typicaloperational of the LNG terminalProject ispresented
throughFigure-4.10.
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Figure-4.10: TypicalProcessFlowDiagram-Regasification Unitonboard FSRU
Source: ReliancePower Bangladesh Ltd.

4.10 Access to the Project Area

Access to FSRU will be by TUG,Fast Crew boat and Offshore Service vessel. The gas tie point
on land fall is on 4 M height platform with access fenced and locked out.

4.11 Analysis of Suitability

Assessments ofalternatives at the time ofprojectdesignhelpinfinalizing the best optionthat is
techno-commerciallyviablehaving  minimum  impact onthelocal environmental and
socialconditions.

Best option chosen from CTMS to directly to Tie point following shortest route. FSRU location is
based of 30 m water depth nearest available. Figure-4.11 Location of pilot boarding station
(red cross), and anchorage area (purple square), MLNG site (green circle), and SLNG (yellow
circle) on BA Chart 90.
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(Source: SUMMIT LNG Navigation Study by MITAGS, September 7-8, 2017)

4.13 Project Cost

SUMMIT LNG Co. (Pvt.) Ltd. provided the list of total budget of the FSRU project.

Item Cost

Project Overhead 3,000 USD'000
Construction Insurance 3,000 USD'000
CSR 500 USD'000
Start Up Cost-FSRU Charter Vessel, Port Services and other 2,093 USD'000
All technical studies, advisors fees permitting etc 5,000 USD'000
Development Fees 10,000 USD'000
EPC Sub Sea Pipelines/Riser/ESD/Gas Meters/Tie-in Procurement and 92,000 USD'000
Installation and STL/Mooring

Contingency 13,800 USD'000
Interest during construction 3,257 USD'000
Other capitalized expenses 2,492 USD'000

Total Project Cost

135,141 USD'000
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CHAPTER-5: ENVIRONMENTAL DESCRIPTION

5.1 Introduction

This section describes the existing environmental and social baseline of the study area around
the FSRU location and along the pipeline corridor. This includes relevant components of
physical, biological and socio-economic environment. The purposes of describing the
environmental settings of the study area are:
e To understand the project needs and environmental characteristics of the area; and
e To assess the quality of the existing environment, as well as the environmental impacts
of the future developments being studied.

The proposed site is known as Kaladiar Char where gas pipeline Tie-in Point will be situated. It
is around 07 meter east side from existing EEBL Tie-in-point. This is an area located at a
distance of 3-8 km from the proposed floating terminal in the Bay of Bengal. The access to the
site in speed boat from the main land at Cox’s bazaar and is roughly at a distance of 8km. By
local transport it is approx 15 km and on foot it is some 3km in distance from Moheshkhali. The
study area was in a radius of 5 km, centering Kalirdiar Char in the middle and extended
offshore up to 8 km down to the sea. On the way from Moheshkhali there is a natural canal
named Barer Khal in Moheshkhali. If one wishes to have access from Boradale Union Parishad
it would take a travel distance of 3km.

5.2 Project Boundary

The project affected probable site is known as Kaladiar Char. It's of size 2kmx1km and is on
the west of Boro Moheshkhali Union Parishad. The villages surrounding Kaladiar Char are Baro
Moheshkhali, Natun bazaar, Borodale, Debaangapara, Shukuripara, Fakirakata, Panirchara and
Ghatibhanga under Baro Moheshkhali and Kutubjom Union Parishad (UP) within a radius of 5
km. During visiting the site location during October-November 2017, no human settlement was
found to be in existence there.

5.3 Oceanographic Conditions

5.3.1 Bathymetry
Moheshkhali Island is located in the south-eastern part of Bangladesh and separated from the
main land by the Moheshkhali Channel.

Bathymetry of the West Coast Region

The bathymetry mapindicates asteepseafloorwith10  mcontour reaching  withinl
kmfromthe Moheshkhalilsland onthewest.Anarea withmore than30 m waterdepthcanbefound
at7kmfromshore (current project location). Access to this areaby LNGCs would be
possiblewithout dredging.

SUMMMIT engaged MITAGS to conduct Navigational Survey. MITAGS programmed and
validated a hydro-dynamically accurate geographic area database that included detailed visual
scenes, RADAR, and ECDIS images. The local chart and bathymetric data were assembled to fo
rm the base layer of the database. The MITAGS Simulation Engineering Department used propr
ietary Transas® database modeling software to import the electronic chart display information
system (ECDIS) data. This software automatically transferred the information from ECDIS into t
he simulator database and linked the visual and radar databases. The ECDIS data transferred i
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ncluded:
e Hydrographic: depth points, depth lines, depth contours, drying areas, three dimension
al (3D) channel bottoms. This included the Fugros bathymetric survey provided by Excel
erate and the new survey conducted by Summit LNG in 2017.
e Landmass: 3D terrain, DEM data, coastlines, islands, pier structures, etc.
e Navigation Aids: buoys, ranges, and lighthouses.
¢ Navigation Signals: color, light timing, light sector, etc.

Figure-

5.1 shows the inputted data from the bathymetric surveys provided by Excelerate and Summit
LNG. The depth soundings had a resolution of 25 m and 10 m from the Excelerate provided su
rvey and Summit LNG provided survey respectively. The Figure-

shows the 13 m (blue line) and the 15 m (red line) contours. These contours are the restricting
depth contours in the area since the 216,000 m3 membrane LNG carrier had a loaded draft of
12.2 m.

13 Copmiea s

; Figure-
5.1: Display of database incorporating recent bathymetric survey

(Shown by high density of blue points)
(Source: SUMMIT LNG Navigation Study by MITAGS, September 7-8, 2017)

5.3.2 wind

As per MITAGS report winds are governed by the monsoon season and the local influences
of the land mass. Figure-5.2 and Table-5.1 show a wind rose and joint histogram for January
2017. This characterizes the NE monsoon. During the NE monsoon, the wind speed exceeds 8
m/s (15.6 kt) less than 1% of the time. The wind is from the N-NW (330°) and from the N (36
0°) 24.3% and 30.1% of the time respectively. Even though the wind is from the N slightly mor
e often, the primary wind direction in the simulations will be assumed to be from the -NW. This
orientation caused a more beam-on wind which represented a more critical scenario.
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Figure-5.2: January (NE monsoon) wind rose
(Source: SUMMIT LNG Navigation Study by MITAGS, September 7-8, 2017)

Table-5.1: January (NE monsoon) wind speed and direction scatter diagram
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Table 4.28. January wind speed and dwection scalfer diagram, Wind direchons afe from which the wind biows

(Source: SUMMIT LNG Navigation Study by MITAGS, September 7-8, 2017)

5.3.3 Current

Strong longshore currents occur in the monsoon season near Moheshkhali Island. Direction of
current is predominantly north during peak flood tide and south during ebb tide and NE
monsoon.

The current off of Moheshkhali Island can reach 3 to 4 kt to the north or south (SUMMIT LNG
Navigation Study MITAGS). During the NE monsoon, the depth averaged current (Figure-
5.3 & Table-

5.2) runs N/S (flood/ebb) with the ebb (1 kt) current slightly stronger than the flood current (1
kt). The flood current exceeds 1 kt approximately 15% of the time while the ebb current excee
ds 1 kt approximately 18.4% of the time. Note, both the units in Figure-5-5 and Table-

5-2 have been modified and corrected from the original source (Forristall) from m/s to cm/s.
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Figure5.3: January (NE monsoon) current rose Figure-5.4 July (SW monsoon) current rose (Source:
(Source: Forristall’s Metocean Report (Figure-4.12)); Forristall’'s Metocean Report (Figure-4.13)); units have
units have been corrected from m/s to cm/s been corrected from m/s to cm/s

During the SW monsoon (Figure-5.4 and Table-5.2), the depth averaged current shows the
same directionality and magnitude as the depth averaged currents present during the NE
monsoon. The flood current exceeds 1 kt approximately 14% of the time while the ebb current
exceeds 1 kt approximately 18.8% of the time. (Current velocity scale in tenths of meters).
Note, both the units in Figure-4.3 and Figure-4.4have been modified and corrected from the
original source (Forristall) from m/s to cm/s.

Table-5.2: July (SW) current speed and direction scatter diagram
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Table 4.41. January current speed and direction scalter diagram. Current directions are toward which the cument fows

(Source: SUMMIT LNG Navigation Study by MITAGS, September 7-8 2017) units have been corrected from m/s to
cm/s

Given the sTable-hydrodynamic nature around the proposed project areas as established
through the hydrodynamic modelling exercise and the nature of marine components proposed
under this project (i.e. FSRU as a floating unit moored to an island jetty and sub-sea pipeline),
any significant alternation of hydro dynamic behaviour / flow regime is not really foreseen.

5.4 Physical Environment

BETS deputed specialist teams and conducted site surveys and field studies related to
environment and biodiversity components. BETS also engaged a group of experiences
surveyorsfor conducting primary environmental baseline data collection in respect of ambient
air, surface and ground water, soil and sediment quality, noise levels and engaged ,
Bangladesh Atomic Energy Commission, Central Laboratory of Public Health Engineering
Department (DPHE) Bangladesh forlaboratory analysis of sample.
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54.1 Geology

The coast of Cox's Bazar has landforms of two distinct origins: fluvial and marine. Beach and
dunes are the two most prominent features of the coast. The regional geology primarily
consists of sediments overlying rock. Sediment in the rock contains Hornblende, Garnet,
Epidote, Ilmenites, Magnetite, Rutile, Pyrite and small pocket of gas. The sedimentation and its
evolutionary sequence of the coastal plain indicates an infilling of a sheltered basin within a
relatively high wave and micro-to meson tidal conditions.

Bangladesh ocupies major part of Bengal basin which is bordered by Precambrian Indian Shield
in the west and north, Indoburman range (orogen) to the east and is open for considerable
distance into the Bay of Bengal to the south, Figure-5.5: shows the generalized Geology and
Geomorphologic map of the Project area. The tectonic framework of Bangladesh may be
broadly divided into two main units:

e Stable-platform in the northwest

e Deep (Geosynclinal) basin to the southeast.

A narrow northwest-southeast trending zone called Hinge zone-separate the above two units
diagonally almost through the middle of the country. This project area is located in Deep
(Geosynclinal) basin to the southeast and is characterized by huge thickness (maximum about
22 km near the basin center) of sedimentary rocks mostly sandstone and shale of tertiary age.
Geosynclinal Basin is subdivided into two major parts

e Fold belt in the east and

e Fore deep in the west.
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Figure-5.5: Simplified Geology and Geomorphology of Bangladesh,( Source: SEIA Reprt of
matarbari Port Development Funded by JICA)
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5.4.2 Geomorphology

Bangladesh lies in the northeastern corner of the Indian subcontinent at the head of the Bay of
Bengal. It has 144000 Sq Km of onshore and 63000 Sq Km of Offshore Area. It occupies major
part of the Ganges —Brahmaputra delta—largest of its kind in the word in term of sediment load
carried in the sea. (Orton and Reading 1993). The mightily river system that created this delta
carries a sediment load of about 1.67 billion tons annually into the Bay of Bengal. The rate of
growth of the delta is however believed to have been retarded because of bypassing of most of
the river sediment the swatch of no ground submarine cannon into the deep sea (kuehl et al
1989). As a result, the growth of the world largest Bengal deep sea fan to the south beyond
the continental shelf into the bay of Bengal (Curray and Moore 1971).The geographic location
and geomorphic condition of Bangladesh have made it one of the country’s most vulnerable to
cyclone and other weather disasters.

543 Meteorology

The climate of Bangladesh is mostly determined by its location in the tropical monsoon region:
high temperature, heavy rainfall, often excessive humidity, and distinct seasonal variations. The
reversal of the wind circulation between summer and winter is another important feature of the
climate of the country. The climate of Cox's Bazar is mostly similar to the rest of the country. It
is further characterized by the location in the coastal area. The annual average temperature in
Cox's Bazar remains at about a maximum of 34.8 °C and a minimum of 16.1 °C. The average
amount of rainfall remains at 4,285 mm.

Table-5.3: Climate data for Cox's Bazar
Climate data for Cox's Bazar

Month Jan Feb | Mar @ Apr | May | Jun Jul Aug Sep | Oct Nov Dec Year

Average high| 27 28 31 32 33 31 30 30 31 31 29 27 29.9
°C (°F) (80) | (83) | (87) | (90) | (91) | (87) | (86) | (86) | (87) | (87) | (85) | (BO) | (86)
Average low 14 16 20 24 26 25 27 25 25 24 19 16 21.7
°C (°F) (57) (61) | (68) | (75) (78) @ (77) | (B8Y) | (77) « (77) @ (75) @ (67) | (60) (71.1)
Precipitation| 3 13 38 | 107 | 323 790 902 706 380 | 183 | 84 25 | 3,559
mm (inches) | (0.1) | (0.5) | (1.5) | (4.2) | (12.7) | (31.1) | (35.5) | (27.8) | (15.3) | (7.2) | (3.3) | (1.0) | (140.1)

Source: Weather base, Year-2015

5.4.4 Hydrology

5.4.4.1 Surface Water

Bangladesh is the world's largest delta and also the land of many water bodies. Water
dominates life, people and economy of Bangladesh. Water is the most important re-source of
Bangladesh and the basis of its agricultural productivity. But excess of water is the cause of
floods, the greatest natural hazard of Bangladesh. The developmental needs have changed the
pattern of water use, given rise to conflict of interests, incorporated new technologies and have
raised major environmental concerns. The different aquatic ecosystems have their own
characteristics and their production patterns. The interaction between water resources, their
uses and developmental needs raises many environmental concerns.

Main rivers of the Chittagong region are the Karnafuli, Halda, Sangu, Matamuhuri, Bakkhali,
Naf, Kasalong, Chingri, Mayani and Kaptai Lake. Of them two major rivers i.e. Karnafuli and
Sangu falls in the project area. Kutub dia and Moheshkhali Channels are also prominent as
surface water in the project area.

5.4.4.2 Moheshkhali Channel
It lies between the mainland of Bangladesh (Cox's Bazar district) and Moheshkhali Island. The
channel carries the combined flow of the Matamuhuri and its tributaries and of other rivers
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such as Bharuakhali Khal, Bura Matamuhuri, Mangla Khal, Manikchhari Khal, etc. The length of
the channel is 35 km. The channel is connected with the Bay of Bengal.

5.4.4.3 Ground Water

Bangladesh is located over a subsiding basin of tectonic origin with a great thickness of
sedimentary strata. This is an unconsolidated alluvial deposit of Recent to sub-Recent age
overlying marine sediments. The recent delta and alluvial plains of the Ganges, Brahmaputra
and the Meghna Rivers constitute the upper formation. The near surface Quaternary alluvium
contains good aquifer characteristics (transmission and storage coefficients). The groundwater
storage reservoir has three divisions; upper clay and silt layer, a middle composite aquifer (fine
to very fine sand) and a main aquifer consisting of medium to coarse sand.

Groundwater Table-fluctuations indicate the recharge and discharge to the groundwater
reservoir. The highest groundwater Table-occurs in the study area during the month of August-
September when the aquifer recharges fully and the lowest is during February-March due to
natural discharge and groundwater use for domestic and irrigation purposes.

Groundwater is abundant in Bangladesh and the aquifers are highly productive. The sediments
are predominantly non-indurate and easy to drill by hand, at least to shallow levels. Water
Table-s vary across the country but are typically shallow at around 1-10 m below the ground
surface. These factors have made groundwater an attractive and easily accessible resource and
have led to a rapid proliferation in the use of groundwater over the last few decades. Today,
97% of the population relies on groundwater for poTable-supplies and groundwater is also an
important source for irrigation and industry.

Groundwater levels across Bangladesh become depressed during the dry season, but the
aquifers replenish fully during the monsoon. The project area under Moheshkhali Upazila is no
exception to it. This is because the occurrences of long-term drawdown of the water Table-
exists beneath the major cities only, especially Dhaka due to large-scale abstraction. Some
deep tube wells have been installed in adjacent areas to avoid high salinity at shallower levels.
Shallow hand-dug wells occur in some areas too, though they are much less common than
tube-wells.. In the project area more than 90% people use ground water as a source of
drinking water.

It is observed from the ground water analysis that Arsenic, Iron, Manganese and Total Dissolve
Solids content in the ground water of the project area exceeded the Bangladesh Standard and
Testing Institutes (BSTI) standard. In the Table-5.4 below shows the ground water quality of
the Chittagong and Cox’s Bazar districts the later of which included Moheshkhali Area as well.

Table-5.4: Ground Water Quality of the Project area

Parameters Cox’s Bazar Chittagong BSTI Standard

Ambient Temp. (°C) 33 27.53 -
Water Temp. (°C) 27.08 27.15 -

pH 7.19 7.38 6.4-7.4
EC. (uScm™) 1646.86 2822.13 -
TDS (mgL™) 823.86 787 Max 500
% NaCl 3.01 2.54 =
DO (mgL™) 2.27 1.75 Max 6
Acidity (mgL™) 20.56 40.55 -

T. Alkalinity (mgL™) 283.63 355.83 =

T. Hardness (mgL™) 243.75 224.59 Max 500
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Parameters Cox’s Bazar Chittagong BSTI Standard

Chloride (mgL™) 404.63 378.28 Max 600
NO?-N (mgL™) 0.09 0.14 Nil
NO*-N (mgL™) 0.925 2.47 Max 4.5
0-PO,*>-P (mgL™) 2.02 3.35 Max 6
S0,%-S (mgL™) 404.99 88.67 Max 400
Ni (mgL™) BDL 0.02 -

Zn (mgL™) BDL 0.015 Max 5
Cu (mgL™) BDL 0.01 Max 1
Co (mgL™) 0.005 0.008 -

Cr (mgL™) BDL 0.005 Max 0.5
cd (mgL™) BDL 0.011 0.005
Pb (mgL™) 0.045 0.049 Max 0.05
As (mgL™) BDL 0.413 Max 0.05
Fe (mgL™) 2.8 1.67 0.3-1.0
Mn (mgL™) 0.52 0.19 Max 0.1

BDL: Below detected limit

Source: Journal of Pak.J.Anal.Environ.Chem.Vol.11,No.2(2010)

5.4.5 Seabed Morphology

The Bay of Bengal is a region where a thick pile of Bengal Fan sediments covers the entire
basement and renders the ocean floor bathymetry virtually featureless. The sediment cover is
exceptionally thick (about 21 km) at the apex of the Bengal fan in the Bangladesh offshore
region and decreases gradually to about 8 to < 2 km in the central and southern parts (Curray
1991).

In the distal reaches of the fan at 7° S, the sediments are a few hundred meters thick. Very
little is known about the features associated with the oceanic basement of the Bay of Bengal.
Systematic studies have been carried out by different workers to understand the nature of the
basement of the Bay of Bengal on which the morphological features are existing (Ramana et al.
1992).

The lithosphere of the earth is broken up into what are called tectonic plates. Underneath the
Bay of Bengal is the Indian Plate which is part of the great Indo-Australian Plate and is slowly
moving north east. This plate meets the Burma Micro plate at the Sunda Trench. The Nicobar
Islands and the Andaman Islands are part of the Burma Micro plate. The India Plate sub ducts
beneath the Burma Plate at the Sunda Trench or Java Trench.

Here, the pressures of the two plates on each other increase pressure and temperature
resulting in the formation of volcanoes such as the volcanoes in Myanmar, and a volcanic arc
called the Sunda Arc. Sumatra-Andaman earthquake and Asian Tsunami was a result of the
pressure at this zone causing a submarine earthquake which then resulted in a huge Tsunami.

The deltaic river processes mostly influence morphology of the offshore river grabens, mass
movement and turbidity currents. "V" shaped Canyons, fan Valleys, fault valleys etc are some
of the prominent morphological features of the offshore Bengal Basins. The outer shelf of these
basins is associated with sediment slumps and neo-tectonic faults.

The K.V.L.N.S.Sarma et al. studies suggest that though the Bengal Fan in general has a smooth
topography, there exist several valleys like features in the north and isolated highs in the
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southern Bay of Bengal. The mass movement, turbidity currents, sea level fluctuations,

tectonics and the effect of Himalayan uplift might have played a significant role for the
morphological development of the fan.

Study of sediments and their depositional history perhaps provide key to decipher the
development history of fan in time and space. Thus the morphological development of the
Moheshkhali Project area seabed is in consonance with the morphological development of the
fan.
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Figure-5.6: Plate Tectonic Map of Bangladesh and Adjoing areas
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(Source: internet)

5.4.6 Rate of Sedimentation and Sediment Mobility

It has been reflected in the research paper entitled Morphological features in the Bay of Bengal
(Sarma et all, J. Ind. Geophysics. Union (2000) Vol. 4, No.2, pp. 185-190) that Bengal Fan is
one of the world's largest submarine fans having an area of 2.8-3.0 xI06 sq. km. It extends
from Ganges/Brahmaputra delta around 20° N latitude to south of 7° S, with a maximum width
of about 1000 km around 15" N latitude.

Large volume of continental sediments are being discharged by Ganges and Brahmaputra
Rivers into the Bay of Bengal and the finer sediment particles reach even 7° S latitude. The
sediments rest on the early cretaceous ocean floor characterized by the Mesozoic anomalies

Another study shows that a substantial amount of the suspended sediments at the rate of
about 1.2 billion tons per year reaches to Bangladesh territory and passes through the Ganges,
Brahmaputra and Meghna river system. These in turn passes through the lower Meghna
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estuary, situated in the north of the Moheshkhali island which contains the project area too,
and ultimately fall in the Bay of Bengal (Figure-4.7). (Kudrass et all, 1998).

It reveals from a more recent study of the hydrological characters of the estuaries in the
context of rate of sedimentation and sediment mobility that the combined flow carries about
80,000 m3/s and 8,000 m 3/s of water during the rainy season and the dry seasons
respectively (Azam et al., 2001).

About 60% of the Sediments reaching the estuary are responsible in the formation of the
present delta lobe in the Sunderban forest in the West to Chittagong in the southeast, even up
to Cox’s Bazar and thus inclusive of Moheshkhali island, The remaining 40% of the sediments
flows westward from the Meghna estuary through the ‘Swatch of No Ground’, a submarine
canyon, in to the deep seawater.
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Figure-5.8: Map of the Meghna Estuary of Bangladesh Showing Bathymetry in and

Around Moheshkali Island and the North Eastern Part of the Bay of Bengal
Source: Internet

547 Coastal Erosion and Deposition Aspect

In general coastal erosion occurs due to single or combined effect of subsidence, sea level rise
and insufficient sediment supply. Since coastal areas in Bangladesh are used for wide variety of
purposes e.g. settlement, agriculture, fishing and communication coastal erosion and
deposition aspects of coastal plains are of the key focal points of human interest. These
aspects and the process of coastal erosion and deposition attracting the project area is no
exception.

Over the last two or three decades, rapid population expansion on the coastal plains have
exerted tremendous pressure on the fragile coastal resource base. For instance, vast littoral
Chakaria mangrove forest has been cleared for aquaculture. A large number of polders and
embankments have been constructed along the sea fronts for reclaiming land, and securing
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settlement and agriculture against sea surges and saline water intrusion. Some of the estuarine
tidal rivers have been regulated for augmenting dry season irrigation.

These activities have significantly altered the hydro-geo-morphological regime along the coast.
Initial research interest on coastal zone started about more than three decades back with an
aim at understanding the morphological characteristics of the coast. In the subsequent years,
research priority has been shifted towards more on coastal zone management. However,
systematic researches have not been accomplished so far.

Understanding the present day coastal environments, particularly the land forms, processes
and their products were considered as vital for an efficient management of the coastal zone.
Huge discharge of rivers exceeds the capabilities of the river channels during the monsoon
seasons. Most of the rivers are characterized by soft unsTable-banks and beds which are very
vulnerable to the meandering and shifting to new channels.

This instability in river regime, coupled with huge discharge and sediment load causes erosion
and scouring and chain reactions start. In some cases, river shifting is related to the
geotectonic activities. Hence the process of coastal erosion and deposition occurs continuingly
due to afore mentioned single or combined effect of subsidence, sea level rise and insufficient
sediment supply.

5.4.8 Sediment Quality

Preliminary review of the available boring logs (Poten & Partners, November 2011) indicate that
sea conditions appear to be a combination of soft to stiff marine clays and fine to medium
grained sand which gives a fare view of the physical condition of the sediment quality deposits
in the sea bed. For the convenience of further studies during design stage, sediment quality
standards are tabulated considering the USEPA sediment standards as a guiding reference for
Bangladesh. The Muller scale is also present here for defining the sediment quality by
classifying six classes.

Table-5.5: EPA Guidelines for Sediments (Mg/Kg dry weights)

Metal Not polluted Moderately polluted p(l;:lelivei(ljy
Pb <40 40-60 >60
cd >6

Cr <25 25-75 >75
Cu <25 25-50 >50
Zn <90 90-200 >200

Table-5.6: Muller’s Classification for the Geo-accumulation Index

lgeo Value Class SedimentQuality
<0 0 Unpolluted
0-1 1 From unpolluted to moderately polluted
1-2 2 Moderately polluted
2-3 3 From moderately to strongly polluted
3-4 4 Strongly polluted
4-5 5 From strongly to extremely polluted
>6 6 Extremely polluted

lgeo: Geo-accumulation Index = log,[Cn/1.5Bn] where, Cn: Concentration of element n and Bn: Geochemical

Source: publications of 2011 2nd International Conference on Environmental Science and Technology IPCBEE vol.6
(2011) © (2011) IACSIT Press, Singapore.
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5.4.9 Topography

Cox's Bazar is a town, a fishing port and district headquarters in Bangladesh. It is known for its
wide sandy beach which is the world's longest natural sandy sea beach. It is an unbroken 125
km sandy sea beach with a gentle slope. It is located located in between 20°43' and 21°56'
north latitudes and in between 91°50' and 92°23' east longitudes. It is bounded by chittagong
district on the north, bay of bengal on the south, bandarban district, arakan (Myanmar) and the
naf river on the east, the Bay of Bengal on the west.

Moheshkhali structuresituated in Cox's Bazar district between latitude 21°28°N and 21°45°N
and longitude 91°05E and 92°01 "E. The hill ranges forms a parallelogram along the eastern
side of the island. The trend of the ranges is NNW-SSE. The highest elevation is 86.26m above
mean sea level almost at the centre of the range.

5.5 Environmental Monitoring

5.5.1 Air Quality

Agriculture and fishery are the main industry of the Moheshkhali Island. There is no industry in
this area. There is no official air quality data for the project area due to the non-availability of a
regular air quality-monitoring program. However, the prevailing conditions are generally typical
of rural Bangladesh, which implies generally good conditions. There is hardly any
factories/industries located in the Project areas; therefore, air pollution is comparatively less
than in other areas of Bangladesh. Generally, air pollution in the Project area would be from
road dust, black smoke from diesel engines, construction dust, windblown dust from
agricultural lands, domestic heating and cooking and brick kilns. The principal source of
pollutants in the region is from vehicular traffic which may also be termed as insignificant.

Consultant Team engaged Atomic Energy Comission (AEC) to conduct Ambient Air Quality
Monitor at project location in two different points. Table- 5.7 and Table- 5.8 shows the
result. At Annexure-7. Deatlis report attached.

Analysis

The particulate matters, SPM concentration was measured by collecting sample on Teflon filter
using Aerometric porTable-sample and subsequent gravimetric analysis using microbalance.
The ambient SO,, NO,, and CO were monitored sequentially at project site using Gas Badge Pro
monitor. The results are also presented below:

Table- 5.7: Sampling Location 01: 6 meter east side of EEBL tie-in-point
(21°34.390N & 91°51.775 E)

SPM SO, NO,, Cco
Sampling date UG/Ms UG/Ms uG/Ms UG/Ms
(8h average) (24h average) (1h average) (1h average)
03-11-2017 21.2 <12 <13 <0.3
ECR 1997 200 365 100 40mg/m3

Note:  The SPM concentration is lower than ECR 1997 due to seasonal effect (Post monsoon season)

Table- 5.8: Sampling Location 02: Proposed SLNG tie-in-point (21°33.618N &
91°51.681 E)

SPM SO, NO,, Cco
Sampling date UG/Ms UG/Ms UG/Ms UG/Ms
(8h average) (24h average) (1h average) (1h average)
03-11-2017 20.6 <12 <13 <0.3
ECR 1997 200 365 100 40mg/m3

Note: The SPM concentration is lower than ECR 1997 due to seasonal effect (Post monsoon season
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Deploying second air monitoring equipment at
coordinates 21°33'15.43"N, 91°51'37.19"E

Figure-5.9 : Air Monitoring

Air monitoring near the EEBL FSRU Tie-in-Point.

55.2 Water Quality

5.5.2.1 Surface Water

The source of surface water (SW) in and around the Project area comprising the Tie-in Point is
mainly rivers, canals, ponds and wetlands. There is one stream named Barer Khal flowing
nearby the project site. Every year during the monsoon, rain water and storm surges causes
flooding in the low-lying parts of Project Sites.

The quality of SW in the Project areas during the monsoon season is usually good as the
concentration of contaminants is low, but during the dry, winter seasons when flows decrease,
the saline water from the Bay of Bengal enters into the Project areas and as a result, SW is
contaminated by salinity.

The GW level is at, very close to, or above the surface during the monsoon, and it is at its
maximum depth during the months of April and May (Banglapedia, 2006). A review of GW
Table-in the Project areas shows that the GW Table-remains within 2.5m from the surface level
during the dry period but rises very close (about 1m or higher) to the surface level during the
rainy season (HCL,2005). The Project areas are located well south of the major arsenic
contaminated area.

Two nos sample of sea water collected from the see water from the shore line of the onshore
project site was tested and the report is attached at Annexure-7 and placed below in Table-
5.9 which reflects high salinity as usual.

Physical/Chemical /Bacteriological Analysis of Water Sample

Table-5.9 Laboratory Test Results (SW-1)

L] e Concentration Analysis
SI. Water quality parameters Standard (Inland Y LOQ
present Procedure
surface water)
01 |Alkalinity - 115 Titrimetric -
Biochemical Oxygen Demand .
02 (BOD) 5 days 50 mg/I 400 5 days Incubation 0.20
03 |Chemical Oxygen Demand (COD) 200 mg/I 1600 CRM -
04 |Chloride 150-600 mg/I 14290 Titrimetric
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Gandlades Concentration Analysis
Sl. Water quality parameters | Standard (Inland Y LOQ
present Procedure
surface water)
05 |EC 1200 mg/I 43500 Multimeter -
06 |pH 6-9 8.7 pH Meter -
07 |Total dissolved Solid (TDS) 2100 mg/I 22200 Multimeter -
08 |Total Suspended Solid (TSS) 150 mg/I 14 Gravity Multimeter -
Table-5.10 Laboratory Test Results (SW-2)
Gandlades Concentration Analysis
Sl. Water quality parameters | Standard (Inland Y LOQ
present Procedure
surface water)
01 |Alkalinity - 105 Titrimetric -
Biochemical Oxygen Demand .
02 (BOD) 5 days 50 mg/I 120 5 days Incubation 0.20
03 |Chemical Oxygen Demand (COD) 200 mg/I 400 CRM -
04 |[Chloride 150-600 mg/I 140150 Titrimetric
05 [EC 1200 mg/I 414000 Multimeter -
06 |pH 6-9 8.8 pH Meter -
07 |Total dissolved Solid (TDS) 2100 mg/I 21100 Multimeter -
08 |Total Suspended Solid (TSS) 150 mg/I 12 Gravity Multimeter -

N.B.: AAS-Atomic Absorption Spectrophotometer, UVS-UV-VIS Spectrophotometer, MFP-Membrane filtration

Procedure, LOQ Limit of Quantitation

Water sample collection near FSRU terminal point

5.5.2.2 Ground Water

Collecting water sample
Figure-5.10 : Water Sample collection grom

In general groundwater Table-fluctuates due the recharge and discharge to the groundwater
reservoir and that of the project are no exception to. The highest groundwater Table-occurs in
the study area during the month of August-September when the aquifer recharges fully and the
lowest is during February-March due to natural discharge and groundwater use for domestic
and irrigation purposes.

The Table-below shows the ground water quality of the Chittagong and Cox’s Bazar districts
which includes that of project site at Moheshkhali.
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Parameters Cox’s Bazar Chittagong BSTI Standard
Ambient Temp. (°C) 33 27.53 -
Water Temp. (°C) 27.08 27.15 -
pH 7.19 7.38 6.4-7.4
EC. (uScm™) 1646.86 2822.13 -
TDS (mgL™) 823.86 787 Max 500
% NaCl 3.01 2.54 -
DO (mgL™) 2.27 1.75 Max 6
Acidity (mgL™) 20.56 40.55 -
T. Alkalinity (mgL™) 283.63 355.83 -
T. Hardness (mgL™) 243.75 224.59 Max 500
Chloride (mgL™) 404.63 378.28 Max 600
NO?-N (mgL™) 0.09 0.14 Nil
NO*-N (mgL™) 0.925 2.47 Max 4.5
0-PO,*-P (mgL™) 2.02 3.35 Max 6
S0,%-S (mgL™) 404.99 88.67 Max 400
Ni (mgL™) BDL 0.02 -
Zn (mgL™) BDL 0.015 Max 5
Cu (mgL™?) BDL 0.01 Max 1
Co (mgL™) 0.005 0.008 -
Cr (mgL™) BDL 0.005 Max 0.5
cd (mgL™) BDL 0.011 0.005
Pb (mgL™) 0.045 0.049 Max 0.05
As (mgL™) BDL 0.413 Max 0.05
Fe (mgL™) 2.8 1.67 0.3-1.0
Mn (mgL™) 0.52 0.19 Max 0.1

BDL: Below detected limit

Source: Journal of Pak.J.Anal.Environ.Chem.Vol.11,No.2(2010)

5.5.2.3 Marine Sediment

A sedimentation/erosion assessment in the natural channel, for the period of 1990 to 2005, has
been performed, based on the available nautical charts, in order to define the geo-
morphological conditions of Matarbari Island Area for the SPM project of Eastern Refinery
Limited. It was evident from that project study that the natural channel is affected by an
erosive pattern.

Bangladesh does not have standard values for heavy metals contained in sea bottom sediment.
Globally, ERL (Effects Range-Low) and ERM (Effects Range-Median) are proposed by the NOAA
(National Oceanic and Atmospheric Administration, U.S.) as the guidelines to help categorize
the range of concentrations of heavy metals and organic chloride compounds in sediment
which affect benthic organisms.

In a series of data of ascending levels of contaminants and their toxicity effects, the
10"percentile and the 50th percentile (median) of the effects database were identified for
eachsubstance. The 10th percentile values were named the “Effects Range-Low”
(ERL),indicative of concentrations below which adverse effects rarely occur. The 50th
percentilesvalues were named the “Effects Range-Median” (ERM) values, representative
ofconcentrations above which various effects frequently occur.
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The measurement results of the CPGCBL power plant study indicated that ERL was not
exceeded in any of the parametersexcept for mercury (Hg), and even then it did not exceed
ERM. The sea bottom sediment quality is not contaminated in the project study area.

Table-5.11 Results of Sea bottom sediment survey (Heavy metals) of the Project
Study Area

Results Guideline of NOAA

Parameter Unit 15/0October 28/Tanuary

12012 2013 ERL ERM
He mg/ke 0.142 0456 015 071
Cd mg'kg 0.032 0.03 1.2 06
Pb mg/ke 116 3.30 467 218
As mg/ke 445 201 82 70
Cu mg'kg 238 373 34 270
zn mg'kg 637 202 410 410
Fe mg/kg 27.400 11,183 i

{Source; JICA Study Team)

Consultant collected sediment from two locations near project area. Till how they do not
receive the report from SRDI.The details will submit on final report at Annexure-7.

5.5.2.4 Noise
The noise levels of project site are lower than the ECR 1997. Deatails of noise level monitoring
report is attached in Annexure-7. In following Table-shows result.

Noise Level at Plant Sites

The noise level is monitored using Sound Meter (Model No. SL 4012) which is calibrated
usingTenma 72-945 (NEDA-19604 IEC-6F22). The noise Level at project sites is presented
below.

Table-5.14: The Noise level of projects site is lower than the ECR 1997

SI. L . Bangladeshi .
No. Monitoring Point Standard Test Time Result
; |Middle points sand filling on existing Day Time 60dba Day 39.4+0.3dBa
pipe Night Time 50dba Night 40.2+1.5dBa
, |6 meter east side EBBL tie-in point, Day Time 60dba Day 52.5+0.5dBa
Moheshkhali Night Time 60dba Night 48.5+0.5dBa
3 Proposed the —in-point of SLNG, Day Time 60dba Day 55.6+0.4dBa
Moheshkhali Night Time 60dba Night 47.4£0.3dBa

Observations: Noise level monitoring data is complaint with the National Noise Level Standards
(ECR 1997) of mixed area.

5.6 Biological Environment

The habitats of the study area sustain wildlife as well as plant communities. But many of these
remain unrecognized. Verities of plant species and wild animals have been identified and
recorded during this study of the project. Common Flora and fauna as avail in Bangladesh and
particularly those around the project area are listed in Annexure-4. Every species play an
important role in its natural community and ecosystem and removal of that species is likely to
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have adverse impact.Bio-habitat of the project area may be divided into two major type’s viz-
terrestrial habitat and wetland (aquatic) habitat.

5.6.1 Flora

From a rapid field survey in different terrestrial habitats around the study area a number of
species have been identified and listed in above Annex-4. It may be mentioned here that
various saline tolerant trees are available in the area with local names of ‘bine’, 'karkagola‘tree,
‘Jhau ‘and ‘Akashi’ etc.

Terrestrial flora is classified according to their habitats. In the study area, terrestrial floras are
present mainly in the homestead regions, roadsides, village groves, playgrounds, upland/high
cultivated lands. Human being as well as wildlife uses these floral species for different
purposes. They play an important role in the socio-economic and ecological balance. Wildlife
that fully depends on the terrestrial ecosystems for life, shelter, food and breeding is called
terrestrial fauna. A number of terrestrial species have been identified during the brief and rapid
assessment in the project area is listed in Annexure-4.

5.6.2 Fauna

The wildlife that fully or partially depends on water reservoir such as river, canal and pond etc.
for life, shelter, food, nesting, breeding and reproduces inside the water reservoir is known as
wetland fauna. Important aquatic fauna comprises some species of amphibians, reptiles, birds
and mammals. Aquatic fauna may act as sensitive bio-indicators of the altered state of the
ecosystem resulting from human influence. The survey area represents two major type of
wetland’s namely permanent wetland (rivers, canals and fishponds) and seasonal wetland
(agricultural land during flood). Environmentally Sensitive Areas usually includes the following
and most of which are not directly concerned with the project activities:

Coral Reefs

Sandy Beaches and Sand Dunes

Mudflats

Marine Wildlife Protected Areas

Coastal freshwater bodies

Salt Marshes

Turtle Nesting Grounds

Horseshoe crab Habitats

Sea grass Bed

Seaweed bed

Nesting Ground of Bird

Wildlife that fully depends on the terrestrial ecosystems for life, shelter, food and breeding is
called terrestrial fauna. A number of terrestrial species have been identified during the brief
and rapid assessment in the project area and is listed in Annexure-4.

5.6.3 Fisheries

The study area has the characteristics of a mixture of marine, coastal and inland fishing.
Fishing in such habitats is carried out using diversified gears and appliances for catching
different fish species. Gears and gear specific fish species are as follows: (i) Ilish jal (Chikon)-
Ilish, Mittya, Surma Mittya, Chhuri, Loitya, Lakhya etc.; (ii) Behundi jal-Gura chingri, Bele etc.;
(iii) Sori jal/Ber jal-Icha, Ulua mach, Kachki etc.; (iv) Current jal-Koral, Tailla etc.; (v) Tounga
jal/Thela jal-Baishat jal-Post Larvae of shrimp, other hatchlings; (vi) Sot jal/Charpata jal-Guli
tengra, Bhol, Kala Poa, Icha, Bele etc.; (vii) Jhaki jal-Chiring, Icha, Bata, Telapia, Koral etc.;
(viii) Kondra jal-Loitya, Pairsa, Bele, etc; (ix) Lal jal-Chhaba Mitya, Keda, Bom mach etc.; and
Borshi-Koral, Kain magur, Kala Poa, Koir mach, etc. Ilish fish is caught in warm weather in
Boishakh (i.e. first month of Bengali year) when the habitat experiences more salinity.
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The study area fish habitats are still moderate rich in species diversity and composition as
represented by the low species dominance. This area is believed to have about 90-100 species
of fish and shrimp. Among the saline and brackish water fishes like Hilsa, Choikka, Loitya,
Surma, Puka (Poa), Keda/Chamfula, Pairsa (Chouka), Dome Machh, Bhara, Kauwa, Tek
Chanda, Ayer Chanda, Foilya/Rupchanda, Bagda, Lobster, Chhuri, Koral, Sada Datina, Chiring
etc. are abundant in the study area and the composition of the species is illustrated in Figure-
4.9. Fish species like Koral, Bata (Kharul), Gula Tengra (Guillya), Bhol, etc and shrimp species
such as Chaka Chingri, Loilya Chingri, and Bagda PL are regularly caught in different nets set in
the confluence of Moheshkhali Channel, Sangu River, Matamuhuri River and Karnaphuli River.
Bagda post larvae (PL) are still abundant in these Channels and sea shore. Crabs are also
harvested using bamboo made small cages locally called chai/doghair. The crab harvesters set
crab trap in spring tide and harvest crab in the neap tide. Crabs are caught largely in warm
weather while less in the cold weather. Small fish species like Punti, Kholisha, Bele, Kakila,
Taki, Shingh etc. are the main species of the khals and chharas which are mainly concentrated
in the northern part of the study area shown in Figure-5.15. Fishes are mostly harvested during
rainy season in the study area. It is also observed that exotic carp and perch (Tilapia) species
are available in the culture system in the study area.

The dominating fish species of the open water habitat around the proposed plant site are Ilisha
megaloptera, Hilsa kelee, Chanos chanos, Harpadon nehereus, Mystus gulio, Mugil cephalus,
Epinephelus sp., Leiognathus brevirostris, Gerres filamentosus, Acanthopagrus latus,
Acanthopagrus berda, Acanthopagrus latus, Polydactylus sextarius etc.

The shrimp gher/ghona is intruded naturally by a number of commercially important fish
species like Koral, Bata, Guli tengra, Chaka Chingri, Loillya chingri, crab etc. while water
entering into the Ghona. The composition of species of the shrimp gher is shown in Figure-5.11
Water is generally exchange in the Ghona in every 15 days interval in ‘Full moon-Bharagonn'.
The composition of fish pond aquaculture of this area is shown in Figure-5.12.

Percentage (%) of Fish in Marine Catch Percentage (%) of Fish in Rivering Catch
Shrimp Small rawn ~\ * Other Fish Major Carp
10.4% 97 6.6% 1.1%
Other Carp
Other Big Prawn 0.2%
Marine 0.6%
Fish
Shark/Skate/ 18.3%
Ray
0.8%
Cat Fish
3.1%
Jew Fish
6.7% / Indian ~~—Bombay
Pomfret Salmon Duck
7.4% 0.8% 11.1%
Figure-5.12:Species composition of marine catch (Source, FRSS 2011-12)
Percentage (%) of Shrimp Farm Products % of Pond Harvest
_ Grass Carp Others
4.7% 3.0%
Silver Carp
12.6%
BBagda
\ Kalibaush/Bat
\ BFish a
55.7% 44 2.2%
1 OOthers
i /
Figure-5.13: Species composition of shrimp Farm Figure-5.14: Species composition of cultured pond
(Source, FRSS 2011-12) (Source, FRSS 2011-12)
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c. Other fish species d. Composition of push net
Figure. 5.15 Fish and shrimp species composition of catch

Report of local fishermen and also the catch revealed that the fish biodiversity has been
declining over the years. Factors responsible for the downturn of the species diversity are: (i)
narrowing down fish habitats; (ii) deteriorating water as well as habitat quality; (iii) increasing
fishing pressure; (iv) collection of shrimp PL which causes the mortality of other fish fauna; (v)
obstruction in fish migration routes; (vi) aggradations of riverine habitats due to geo-
morphological processes; (vii) nullification of mangrove forests; (viii) alteration of fish breeding
grounds; (ix) expansion of culture fishery and (x) changing of land use pattern. A list of
indicative fish species of the study area is given in Table-5.14.

Table-5.14: Indicative fish species diversity with their habitats and breeding
periods
= Habitat
O (o)
Sl Common 2 gl 3 ‘% 5
. . - e c| = - © =
No. Scientific Name | Local Name English Name 4] g 55| Do .&5 S o5
g |2655|8 |2 a| a7
0 S| 2
1 | Zlisha megaloptera Choikka Big eye Hilsa - P A A A Aug-Sep
2 Hilsa kelee Beng ilish Kelee shad - P A A A Aug-Sep;
Jan-Feb
3 Chanos chanos | Akharul/ Chela Milk fish - P P A A -
4 Harpadon Loitya Bombay duck | - p P | A | A ;
nehereus
. : Long whiskers ) 3
5 Mystus gulio Guilla catfish P P A
6 Mugil cephalus Kharul bata Flathead mullet - P A A -
7 Epinephelus spp. Bole Grouper - P P A A -
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z Habitat
O o
Sl Common 2 2| 3 = 8
. o - 8 cC = —_ o © =
No. Scientific Name | Local Name English Name § 8 5 c|l & E £ o5
8 |9G<| & ¥ | o b <
= O
) S| 2
8 Leiognathus | o\ chanda | Shortnose pony p P | A | A ;
brevirostris fish
Gerres Whipfin ) )
2 filamentosus Dome machh silverbiddy P A A A
10 Acanthopagrus Sada Datina Yellow fin sea ) p p A A )
latus bream
11 Acanthopagrus Kala Datina Picnic sea bream - P A A A -
berda
12 Acanthopagrus Datina Yellow Sea Bream P P A A -
latus
Polydactylus . Blackspot ) )
13 sextarius Surma/Tailla threadfin P P A A
Johnius
14 amblycephalus Puka/Poa Bearded craoker - P P A A -
Scartelaos L .
15 histophorus Chiring Walking goby - P P A A -
16 | Lepturacanthus Chhuri Savalani hairtail | - p Al A A -
savala
17 | Euthynnus affinis | Maitta/ Kawa Kawakawa - P A A A -
18 | Pampus argenteus| Foli chanda Silver pomfret - P P A A -
. . Chinese silver
19 | Pampus chinensis| Rupchanda pomfret - P A A A -
20 Acentrogobius Bailla Tropical Sand ) p P A A )
caninus Goby
21 Catla Catla Katla - P A P P -
22 | irrhinus mrigela Mirka Mrigel - P A P P -
23 Ctenop ﬁa/y ngodo Grass carp Grass carp - A A A P -
n idellus
24 Cyprinus carpio Carpio Common carp - A A A P -
25 Hypop th//.n/_chthes Silver carp Silver carp - A A A P -
molitrix
26 Labeo boga Bhangon Boga Labio - P A A A -
27 Labeo calbasu Calbaus Black Rui EN A A P P -
28 Labeo rohita Rui Rohu - A A P P |April-August
29 Lates calcarifer Koral Sea Bass - P P A A June-July
30 Lep /dosegha/us Gutum Guntia Loach - P A P A -
guntia
31 Liza parsia Parse Goldspot Mullet - P P A A -
32 Mystus tengara Bajari-tengra | Tengara Mystus - P A A A -
33 | Oreochromis Tilapia Tilapia - A A P P -
niloticus
34 Plotosus canius Gang magur Canine Catfish VU P P A A -
Polynemus . Paradise ) )
35 paradiseus Tapsi Threadfin P P A A
36 Thrssa mystex Faisha Anchovy - P P A A -

Here, A= Absent and P=Present, VU=vulnerable, EN=EndangeredSources: Red Book of threatened Fishes of
Bangladesh, IUCN and fishermen consultation

5.6.4 Biodiversity/ Environmental Sensitive Areas

Based on the significance and ecological sensitivity, Ministry of Environment & Forest (MOEF)
has declared a number of areas as” ECAs “and “Protected Areas”, but there is not much
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information or study on the Ecologically Sensitive Area (ESA’s) of different coastal and marine
Ecosystem and its habitat.

Ecologically Sensitive Areas are:

v' Mangroves v" Coral Reefs v’ Sandy Beaches and Sand Dunes
v" Mudflats v Marine Wildlife Protected Areas v" Coastal freshwater bodies

v’ Salt Marshes v’ Turtle Nesting Grounds v Horseshoe crab Habitats

v Sea grass Bed v Seaweed bed v" Nesting Ground of Bird

The proposed port project area is out of the Ecologically Critical Area (ECA).

Table-5.15 : Protected area in the Coastal zone of Bangladesh

. Effects of 1-m
Type Name Area (ha) Location Sea Level Rise (SLR)
Reserved Khulna,Satkhira,Bagerhat,
- 885,043 Bhola,Patuakhali,Noakhali, Yes
Forest . A
Chittagong,Cox'sbazaar
NationalPark Himchari 1,729 Cox’sbazaar No
NijhumDeep 4,232 Hatiya,Noakhali Yes
Sundarbon south 36,970 Khulna Yes
wild life -
- Sundarbon west 71,502 Satkhira Yes
Sanctuaries
Char Kukri-Mukari 2,017 Bhola Yes
Chunati 7,761 Chittgagong No
RamsarSite Sunderbans 601,700 Khulna,Satkhira,Bagerhat Yes
_ Sonodia 4,916 Cox’'sBazar Yes
Env_|r_onmental Teknaf 10,465 Cox’sBazar Yes
CriticalAreas
St. Martin’s Island 590 Cox’sBazar Yes
. Wild life
WorIdSHte;rltage Sanctuaries of the Khulna, Satkhira, Bagerhat Yes
: Sunderbans
Marine Reserve 69,800 ‘ Bayof Bengal Yes

Source: Islam 2004 in Hussain & Haq (eds.), 2010
The Sonadia Island Figure-5.16is an identified ECA of the Cox’s Bazar. Its outer boundary is

almost 3.4 Km away from the Proposed Area. So the project activities will not intervene the
ECA.
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Figure-5.16 Comparative Position of ECA and WS
5.7 Tectonics Behavior & Seismic Activity of the Area

Earthquake is one of the most deadly natural disasters that may affect the human environment.
Even a relatively moderate earthquake can cause a very large nhumber of deaths. Although in
recent past no major earthquake has affected this country, a major event may affect the
country at any moment. To analyze the earthquake entire Bangladesh is subdivided into four
seismic zones where port project is located in the earthquake zone III (Figure-5.18) according
to the draft of Bangladesh National Building Code (BNBC) updated in 2012 (Sarraz A., et. al.
2015). This zone-III comprises of NNW-SSE area including Chittagong—Tripura folded belt
where the basic seismic coefficient is 0.28. There is a possibility of earthquake in this region as
because the region is located adjacent to the Burmese Arc, where a large number of shallow
depth earthquakes originate. On 22 July, 1999 a noTable-earthquake occurred at Maheshkhali
Island with the EPCenter in the same place. The Richter scale magnitude of that earthquake
was 5.2 and the surface wave magnitude was 4.2 feeling severely around Maheshkhali Island
and adjoining areas. In that incident fatalities were explored as: death 6 persons, injury 200
persons, a number of houses faced crack while some has been collapsed (SADKN, 2012).
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Accurate historical information on earthquakes is very important in evaluating the seismicity of
Bangladesh in close coincidences with the geotectonic elements. Information on earthquakes in
and around Bangladesh is available for the last 250 years. The earthquake record suggests that
since 1900 more than 100 moderate to large earthquakes occurred in Bangladesh, out of which
more than 65 events occurred after 1960. This brings to light an increased frequency of
earthquakes in the last 30 years. This increase in earthquake activity is an indication of fresh
tectonic activity or propagation of fractures from the adjacent seismic zones.

Before the coming of the Europeans, there was no definite record of earthquakes. Following is
a chronology of important earthquakes from 1548.

o
SEISMIC ZONES OF BANGLADESH

—_ Lines differentiating
the seismic rones

- Intemabional Boundary

Divisional Boundary
*  LCaptal
»  Devisional Headguarter

—
50 100 km

Zone 3 |
=028 |

®Eroject Site |

BAY OF BENGAL

Figure-5.17: Earth quake zone of Bangladesh
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Table-5.16: Chronology of Important Earthquakes From 1548

1548

1642

1663

1762

1775

1812

1865

1869

1885

1889

1897

1918

1930

1934

1950

1997

1999

2003

The first recorded earthquake was a terrible one. Sylhet and Chittagong were violently shaken, the
earth opened in many places and threw up water and mud of a sulphurous smell.

More severe damage occurred in Sylhet district. Buildings were cracked but there was no loss of life.
Severe earthquake in Assam,, which continued for half an hour and Sylhet district was not free from its shock.

The great earthquake of April 2, which raised the coast of Foul island by 2.74m and the northwest coast of
Chedua island by 6.71m above sea level and also caused a permanent submergence of 155.40 sq km near
Chittagong. The earthquake proved very violent in Dhaka and along the eastern bank of the Meghna as far as
Chittagong. In Dhaka 500 persons lost their lives, the rivers and jheels were agitated and rose high above their
usual levels and when they receded their banks were strewn with dead fish. A large river dried up, a tract of land
sank and 200 people with all their cattle were lost. Two volcanoes were said to have opened in the
Sitakunda hills.

Severe earthquake in Dhaka around April 10, but no loss of life.
Severe earthquake in many places of Bangladesh around May 11. The earthquake proved violent in Sylhet

Terrible shock was felt, during the second earthquake occurred in the winter of 1865, although no serious
damage occurred.

Known as Cachar Earthquake. Severely felt in Sylhet but no loss of life. The steeple of the church was shattered,
the walls of the courthouse and the circuit bungalow cracked and in the eastern part of the district the banks of
many rivers caved in.

Known as the Bengal Earthquake. Occurred on 14 July with 7.0 magnitude and the epicentre was at Manikganj.
This event was generally associated with the deep-seated Jamuna Fault.

Occurred on 10 January with 7.5 magnitudes and the epicentre at Jaintia Hills. It affected Sylhet town and
surrounding areas.

Known as the Great India Earthquake with a magnitude of 8.7 and epicenter at Shillong Plateau. The great
earthquake occurred on 12 June at 5.15 pm, caused serious damage to masonry buildings in Sylhet town where
the death toll rose to 545. This was due to the collapse of the masonry buildings. The tremor was felt throughout
Bengal, from the south Lushai Hills on the east to Shahbad on the west. In Mymensingh, many public buildings of
the district town, including the Justice House, were wrecked and very few of the two-storied brick-built houses
belonging to zamindars survived. Heavy damage was done to the bridges on the Dhaka-Mymensingh railway and
traffic was suspended for about a fortnight. The river communication of the district was seriously affected
(Brahmaputra). Loss of life was not great, but loss of property was estimated at five million Rupees. Rajshahi
suffered severe shocks, especially on the eastern side, and 15 persons died. In Dhaka damage to property was
heavy. In Tippera masonry buildings and old temples suffered a lot and the total damage was estimated at Rs
9,000.

Known as the Srimangal Earthquake. Occurred on 18 July with a magnitude of 7.6 and epicenter at Srimangal,
Maulvi Bazar. Intense damage occurred in Srimongal, but in Dhaka only minor effects were observed.

Known as the Dhubri Earthquake. Occurred on 3 July with a magnitude of 7.1 and the epicenter at Dhubri,
Assam. The earthquake caused major damage in the eastern parts of Rangpur district.

Known as the Bihar-Nepal Earthquake. Occurred on 15 January with a magnitude of 8.3 and the epicenter at
Darbhanga of Bihar, India. The earthquake caused great damage in Bihar, Nepal and Uttar Pradesh but did not
affect any part of Bangladesh.

Another earthquake occurred on 3 July with a magnitude of 7.1 and the epicenter at Dhubri of Assam, India. The
earthquake caused considerable damages in greater Rangpur district of Bangladesh.

Known as the Assam Earthquake. Occurred on 15 August with a magnitude of 8.4 with the epicenter in Assam,
India. The tremor was felt throughout Bangladesh but no damage was reported.

Occurred on 22 November in Chittagong with a magnitude of 6.0. It caused minor damage around
Chittagong town.

Occurred on 22 July at Moheshkhali Island with the epicenter in the same place, a magnitude of 5.2.
Severely felt around Moheshkhali island and the adjoining sea. Houses cracked and in some cases
collapsed.

Occurred on 27 July at Kolabunia union of Barkal Upazila, Rangamati district with magnitude 5.1. The time was at
05:17:26.8 hours.

Source.National Encyclopedia of Bangladesh, Banglapedia, CD Edition February 2006
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Bangladesh is surrounded by the regions of high seismicity which include the Himalayan Arc
and Shillong plateau in the north, the Burmese Arc, Arakan Yoma anticlinorium in the east and
complex Naga-Disang-Jaflong thrust zones in the northeast. It is also the site of the Dauki Fault
system along with numerous subsurface active faults and a flexure zone called Hinge Zone.
These weak regions are believed to provide the necessary zones for movements within the
basin area.
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Figure-5.18: Earthquake Zone of Bangladesh
Source:  National Encyclopedia of Bangladesh, Banglapedia,CD Edition
February 2006

In the project area the earthquake magnitude is 4-5 and in July 1999 the Moheshkhali Island
and its adjoining sea were affected by around 5.2 magnitude earthquake. During the design of
the project structure the historical information of earthquake should be taken care of. A recent
historical earthquake statistics are provided below (Source: Bangladesh Meteorological
Department).

Table-5.17: Historical Earthquake around Bangladesh

S| No. (D?al\;lth) (I;?\lt) L(EE? (Rli\gﬁggrlt;g;e) Location of Epicenter
1 10-01-1869 24.79 93.17 7.5 Kachar , Assam , India
2 14-07-1885 24.70 89.55 7.0 Eastern Province , Nepal
3 12-06-1897 25.84 90.38 8.8 Shilang , Meghalaya , India
4 08-07-1918 24.16 91.75 7.6 Dauki , Meghalaya , India
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S| No. (Dla‘:/lt(/a\() (I;aNt) L(SE? (R,i\giggrltggaﬁe) Location of Epicenter
5 02-07-1930 25.95 90.04 7.1 Dhubri , Assam , India
6 15-01-1934 26.60 86.8 8.3 Bihar-Nepal Border
7 23-10-1943 26.80 94.00 7.2 Assam, India
8 15-08-1950 28.79 95.62 8.6 Tibet , China
9 21-03-1954 25.86 94.00 7.2 Assam , India
10 08-07-1975 25.58 92.60 6.5 Assam, Sillon
11 06-08-1988 25.13 95.15 6.6 Manipur-Myanmar Border
12 21-11-1997 22.07 92.75 8.5 Arakan , Myanmar
13 11-08-2009 15.01 92.30 7.8 Andaman Islands

Source:National Encyclopedia of Bangladesh, Banglapedia, CD Edition February 2006
The latest earthquake status of Bangladesh and adjoining areas are stated below:

Table-5.18: Earthquake Status July 2011

Distance(Km)
Time Latitude | Longitude . from Dhaka .
REUS (UTC) (deg:min) | (deg:min) MEEITIER Seismic REEIET
Observatory
28/07/2011 | 17:53:39.12 | 25:02.00N | 088:58.00E 4.4 228 Na‘g’gﬁg{;g:io“'
o, . . Bangladesh-India
22/07/2011| 00:58:49.36 | 24:20.67N | 092:02.85E 4.1 183 Border Reaion
15/07/2011 | 19:59:37.22 | 27:51.30N | 087:47.38E 4.4 525 Nepa"gzgi‘gnmrder
14/07/2011 | 12:15:13.69 | 22:38.00N | 092:35.00E 3.2 254 Ra"g:%ﬁg'd'zgﬁm”'
10/07/2011 | 23:16:08.00 | 21:14.00N | 094:21.00E 4.2 491 Myanmar
10/07/2011 | 00:40:25.00 | 21:10.00N | 093:80.00E 4.8 460 Myanmar

Source:National Encyclopedia of Bangladesh, Banglapedia, CD Edition February 2006

In July 2011 the magnitude of the earthquake was 3-5. The LNG project and Myanmar are very
close and around 100 to 130 Km distance 4.2 and 4.8 magnitude earthquake happened in July
2011.

5.8 Availability of Sweet Water

Sweet water for drinking, household and other purposes is only available through shallow and
deep tube wells sunk in the area and some sweet water homestead ponds of the localities
around the project area.

5.9 Rate of Sedimentation

Coastal changes data during the last 55 years .reveal that the area is progressively changing
due to high rate of sedimentations and a considerable land has been added to the main land.
5.10 Cyclone Effect

In meteorology, a cyclone is an area of closed, circular fluid motion rotating in the same
direction as the Earth. This is usually characterized by inward spiralingwinds that rotate anti-

clockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere of the Earth.
Most large-scale cyclonic circulations are cantered on areas of low atmospheric pressure. It is a
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natural phenomenon which is unpredicTable-in terms of timing, intensity and the actual track.
Obviously, no measure of design consideration can influence any of those three factors. The
only option is to try to predict, as early as possible, the track and intensity of the cyclone
storm. Figure-4.18 shows the track of the cyclone and maximum wind speed during the last
1960 to 2007.
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29051963 |  Shitakunda 175 & o
12051985 | Patharghata 161 5 =
15121965 |  Cox's Bazar 175 |
o t01aes|  Sandwip- 145
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29111988 |  Sundarban 150
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25111995 | Cox's Bazar 110
15.05.1997 Patenga 200
24091987 | Shitakunda 130
20.05.19%8 Patenga 165
15.11.2007 |  Patharghaia 240

Figure-5.19: Tracks of major cyclones that crossed Bangladeshl coast from 1960-
2007 source:BMD 2007

Bangladesh Meteorological Department (BMD) regularly monitors the tropical cyclones and the
Table-4.11 shows the enlisted major historical cyclones that occurred in and around
Bangladesh from 2005 to 2015. Table-5.19 shows the Historical and major cyclones crossed
Bangladesh Coastal Area, and their maximum wind speed. Cyclone, surge and tornado
significance in the project area are shown in the Figure-5.20, Figure-5.21and Figure-5.22.

Table-5.19: Historical Cyclone

NS(I). Cyclone Name Status Landfall Area Landfall Date
1 BAAZ Cyclonic Storm Weakened into a well-marked low 02.12.2005
pressure area over southwest Bay
2 AKASH Cyclonic Storm Crossed south Bangladlesh coast close 14.05.2007
to south of Cox's Bazar
3 SIDR Very Severe Cyclonic Storm Crossed Bangladesh coast near 15.11.2007
Baleshwar River
4 RASHMI Cyclonic Storm Crossed Bangladesh coast near 26.10.2008
Khepupara
5 BIILI Cyclonic Storm Crossed Bangladesh coast near 17.04.2009
Chittagong
6 MAHASEN Cyclonic Storm Crossed Bangladesh coast between 16.05.2013
Chittagong and Feni
Source: Bangladesh Meteorological Department, 2014
Table-5.20:Major Cyclones in Bangladesh
Date of Max. Wind
landfall Nature of Phenomenon Landfall Area Speed (kph)
11.10.1960 Severe Cyclonic Storm Chittagong 160
31.10.1960 Severe Cyclonic Storm Chittagong 193
09.05.1961 Severe Cyclonic Storm Chittagong 160
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E‘ itjie?lfl Nature of Phenomenon Landfall Area Sh;:;(av(\agg)
30.05.1961 Severe Cyclonic Storm Near Feni 160
28.05.1963 Severe Cyclonic Storm Chittagong-Cox's Bazar 209
11.05.1965 Severe Cyclonic Storm Chittagong-Barisal Coast 160
05.11.1965 Severe Cyclonic Storm Chittagong 160
15.12.1965 Severe Cyclonic Storm Cox's Bazar 210
01.11.1966 Severe Cyclonic Storm Chittagong 120
23.10.1970 Severe Cyclonic Storm Khulna-Barisal 163
12.11.1970 Severe CycIonic_ Storm _with a core of Chittagong 224

hurricane wind
28.11.1974 Severe Cyclonic Storm Cox's Bazar 163
10.12.1981 Cyclonic Storm Khulna 120
15.10.1983 Cyclonic Storm Chittagong 93
09.11.1983 Severe Cyclonic Storm Cox's Bazar 136
24.05.1985 Severe Cyclonic Storm Chittagong 154
29.11.1988 Hurricane wind Khulna 160
18.12.1990 Cyclonic Storm Cox's Bazar Coast 115
29.04.1991 Severe CycII_<|)nic_ Storm _with a core of Chittagong 275

urricane wind
02.05.1994 Severe Cyc}l_?unrlficsatr?;n\l, Iv[\:gh a core of Cox's Bgsg;Teknaf 204
25.11.1995 Severe Cyclonic Storm Cox's Bazar 140
19.05.1997 |  Severe Cyc'r?u”rircicitr?;”\jviﬂh a core of Sitakundu 232
27.09.1997 Severe Cyclone with Hurricane wind Sitakundu 150

Source: Bangladesh Meteorological Department, 2014
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Figure-5.20 Project area Cyclonic Significance
Source: Centre for Hazard and Risk Research
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5.11 Seal Level Rise

Sea level rise is a crucial issue of climate change and has various impacts on Bangladesh. Its
potential threats will come even more strongly in the future. Shore line erosion, river bank
erosion, salinity intrusion, flood, damage to infrastructures, crop failure, destruction of
fisheries, loss of biodiversity may be caused due to the sea-level rise etc.

The average increase in temperature of Bangladesh would be 1.3°C and 2.6°C by the year
2030 and 2075 respectively with respect to the base year 1990 (Ahmed and Alam, 1999). Two
estimations of potential future sea level rise for Bangladesh are 0.30-1.5 m and 0.30-0.50 m for
2050 (DoE, 1993). Analysis of historical data from 1977 to 1998 shows annual sea level rise at
the rate of 7.88 mm, 6 mm and 4mm respectively in Cox’s Bazaar (Shamsuddoha and
Chowdhury, 2007). Figure-5.23 shows the Erosion and Accretion Map of the project Area.
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5.12 Habitation

In the study area there are villages for human settlement with seasonal agricultural and fishery
farms. Small farm size is one acre land with highest farm size is of 5 acre approximately.
Though salt and shrimp production are the main sources of earning, one should be skilled
enough and understand the process. Regarding distribution of income, goods and service, it
may be mentioned that about 95% family depends on salt and shrimp cultivation and rest 5%
depend on business and service.20% families are landless and they work as daily labor on
others land. And roughly 75% cultivates own land. Of 75 %(45% cultivates own land and in
lease land and 30% cultivates absolutely in own land).The landless family earn monthly about
Tk. 6,000. Farmer of Share cropper (own plus share cropping) earn about Tk.10.000 monthly.
And rich farmer earns Tk.20, 000+ per month. Businessmen and service holder earn on an
average of Tk 10,000 to 15,000 monthly.

5.12.1 Recreation

There are no recreational facilities in the area except listening to radio and watching TV. There
is cable connection in the market area. Poor people watch TV in the tea stall. But occasionally
educational institutions arrange cultural function and cricket and football matches as a part of
recreation.

5.12.2 Public Health

No health facilities are available in the area except community health centre. But no
mentionable facilities were found particularly within the survey area. In case of requirement of
health facilities poor ones goes to Upazila health centre and Cox’s bazaar General Hospital. But
rich ones go to Chittagong. Normally poor and common people go to quack doctors and
medicinal shop. About 50% people use sanitary latrine. Others have hanging latrine. Normally,
the diseases they suffer from are: dysentery, diarrhea, cough, jaundice etc.

5.12.3 Education

Education is not wide in the area. Literacy rate is about 60%. Out of this 60% about 10% is in
the group of HSC+. 40% of the total population roughly is illiterate. There is primary and high
school in Panirchara bazaar. And there is a college in Upazila headquarters of Moheshkhali.

5.12.4 Cultural Property
Historical Adinath temple situated in Moheshkhali Upazila.No historical and archaeological site is
found within the survey area.

5.12.5 Vulnerable group

No vulnerable or religious minority group was found in the area during the survey. But some’
Raphine’ community live in Moheshkhali. But in general, the landless people are mainly in
vulnerable situations in the survey area.

5.12.6 Customs, aspirations and attitudes

The people of the area are very conservative. So female normally wear scarf and work only in
the household. They do not work in the field. Local road network is not developed so much.
They need more pucca road .Sometimes tidal surge damage shrimp ghers and washes away
salt land. Hence, polder protection is needed for future development.

Lack of needed cyclone shelter causes losses of lives and property during cyclone. So, local
people urge necessary infrastructure development. It may be highlighted here that Moheshkhali
is a beautiful offshore island with hills and greeneries all around. There is a historic temple,
called Adinath Mandir in Moheshkhali Upazila headquarter. So the island can be developed as
tourist hub. Also, the people have been demanding more educational facilities in the island.
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There is no provision of gas distribution in Moheshkhali and they have been asking for the
same since long. In fine, plenty of salt, shrimp and sea fish are available in the island. It should
be supported and proper price is to be ensured for the primary producers.

5.12.7 Planned Development Activities

No planned development activities were seen in and around the site. Normal development
activities are local government road, growth centre and educational institution in the survey
area.

5.13 Socio-Economic Condition

5.13.1 Population & Land use pattern

According to the citizen charter of two unions (Boro Moheshkhali and Kutubjom unions) of
study area total population is of in the survey area is 130,000.
(http://www.bangladesh.gov.bd/site/view/union-list). Land use broadly observed to be of salt
cultivation with sea water and shrimp cultivation, human settlement, growth centers,
educational institutions and kutcha road and mangrove trees.

All the land in Kaladiar Char is barren. Main land of Kalirdiar Char is mostly used for salt
cultivation (May to October) and shrimp cultivation ((November-April).

5.13.2 Human settlement & Community Structure

In the study area there are villages for human settlement. The local name of human settlement
unit is known as’ bari’. In a Bari, normally one H.H lives. The community is locally known as
‘samaj’ and is clustered by mosque. Approximately, about 200 H.H makes a ‘Samaj’ or
community. Normally a samaj is made by relatives who live in the village. Traditionally elder
person and influential lead the samaj and it mainly deals marriage, social transaction and social
security etc.

5.13.3 Employment and Labor market

Land use pattern of the onshore study area mostly comprises salt and shrimp cultivation.
People mainly depend on salt and shrimp cultivation in the survey area. None was found to be
in migration in the survey area but in Moheshkhali some labor goes to Chittagong, Cox’s bazaar
and for overseas job. And some workers go to sea with mechanized fishing boat in the Bay of
Bengal. .Wages of labor is Tk. 300 per day for salt cultivation. Production of salt is usually I,
700 mounds per acre of salt land. Current year’s salt price is Tk.300 for 40 kg of salt. So per
acre production price is Tk. 2, 10,000. The lease money is 25,000 per acre for 6 months.
Material cost is Tk. 10,000.labour cost (300x2x180=1, 08,000). Current year’s net profit is Tk.
67,000.But last year salt price was too cheap Tk 90 per 40 kg. And salt farmers were not
benefited at all. Dry fish industry is found in Moheshkhali outside the survey area and this is
done in a traditional process.

5.14 Fishing Activities and Communities

The project area is situated on the eastern side of the Bay of Bengal and the Moheshkhali
Channel. The area is highly potential for shrimp farming during wet season and in dry season it
is replaced by salt pan. Shrimp is a highly valued foreign currency earning product and it
earned 2.12% of country total export earnings in 2011-12 fiscal years while country’s export
earnings from the fisheries sector is 2.46%. This sector contributes 4.39% to the national GDP
and almost one-fourth to the agriculture GDP, 22.76% (Bangladesh Economic Review, 2012).
The study area falls in Cox’s Bazar districts has alone the potential of contributing around
0.07% of export earnings through shrimp. The growth rate of this sector over the last 10 years
is almost steady and encouraging, varying from 4.76% to 7.32% with an average 5.61%.
During field investigation following habitats have been identified in the study area. These are:
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(i) Canal/Khal/Chhara, (ii) Mangroves and (iii) Intertidal area broadly under inland capture
fishery; (iv) Pond, (v) Lake, (vi) Ditch, and (vii) Shrimp farms, broadly under inland culture
fishery; and (viii) Marine capture fishery. Habitats are highly diversified in the range of fresh
water to saline water condition having variety fish species.

In and around the project area there are twelve fishing catch composition points. These twelve
land survey points the Department of Fisheries do the survey on fishing activities. Of them six
land survey points fishermen are directly involved in the project areas socioeconomic activities.

As said earlier people mainly depend on salt and shrimp cultivation in the project area. Some
workers go to sea with mechanized fishing boat in the Bay of Bengal. Dry fish industry is found
in Moheshkhali outside the survey area and this is done in a traditional process. Sometimes fish
are dried by using unhygienic chemical. A lot of labor works in fish drying. But no such initiative
was found in survey area. Regarding fishery, lease value of land is Tk. 6,000 per acre for 6
months. After paying off the production costs and current year’s price of Tk.700 per kg of
fish, net profit stands at Tk. 41,000 per acre. Approximate Land price in the field is 5 lacs per
acre.

There are 42 nos Fishing association currently exists in Moheshkhali upazila. Consultant Team
conducted a Focus Group Discussion (FGD) with an association of Fishermen named
“Gotibhanga Fishing Association” During discussion they informed major fishermen of their
association currently live in Boromoheshkhali, Dhalghata and kutubjom union.

Department Fisheries distributed Registration Identification Number Card under “Fishermen
Registration Programme-2012-2016". A typical Fisherman ID card shown in Figure-5.24
Currently in Moheshkhali upzial total number of registered fishermen is 11,442 (Date-
18/10/2017)

it DEPARTMENT OF FISHERIES
FISHERMAN ID CARD

0 People's Republic of Bangladesh 45y
s ssued on 31 MAR 2015

CIE| : HEHH A
Name : ABDUS SHUKKUR
formr : ww wcrs fam

TSl - T WA
Date of Birth : 22 Oct 1982
Gender : Male
o e vy
rhe Holder Is a Fisherman of Bangladest Director General
T — —

Figure-5.24: Typical Fishermen ID card
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CHAPTER-6: IDENTIFICATION & EVALUATION OF
POTENTIAL IMPACTS

6. 1 Introduction

This section identifies and assesses the potential impacts in the environment that could be
expected from the proposed LNG terminal off Moheshkhali Island in Bangladesh. The impacts
due to the Project activities across different phases have been identified and assessed. The
Project activities will impact the physical, social and ecological environment in two distinct
phases:

e Construction
e Operation

Impacts are identifiedand predicted basedon theanalysis oftheinformation collectedfromthe
following:

e Projectinformation(as outlinedin Section 4);
e Baseline information (asoutlinedinSection 5).

The identificationoflikely impacts during constructionand operationphases has beencarried out
based onlikely activitieshaving their impact on environmental and  socio-
economicparameters.Theimpactassessment methodology; identification of potential impacts
duetotheLNGProjectrelated activities andtheirpotential impactshavebeenworkedoutinthefollowing

6.2 Impact Assessment Methodology and Approach

Impact identification and assessment starts with scoping and continues through the remainder
of the impact assessment process (IAP). The principal impact assessment (IA) steps are
summarized in Figure-6.1 and comprise:

¢ Impact prediction: to determine what could potentially happen to resources/receptors
as a consequence of the Project and its associated activities;

e Impact evaluation: to evaluate the significance of the predicted impacts by
considering their magnitude and likelihood of occurrence, and the sensitivity, value
and/or importance of the affected resource/receptor;

e Mitigation and enhancement: to identify appropriate and justified measures to
mitigate negative impacts and enhance positive impacts;

e Residual impact evaluation: to evaluate the significance of impactsassuming
effective implementation of mitigation and enhancement measures.
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Figure-6.1 Impact Assessment Process
6.3 ldentification of Potential Impacts

The potential impacts have been identified through a systematic process whereby the activities
(both planned and unplanned) associated with the Project have been considered with respect
to their potential to interact with environmental and social resources or receptors. In addition
to the project components like the FSRU, subsea gas pipeline, onshore gas spur pipeline from
Tie in point to CTMS has also been considered for the purpose of this current assessment.

The interaction matrix shown in Table-6.1 enables a methodical identification of the potential
interactions each Project activity may have on the range of resources/ receptors within the
Area of Influence i.e. the study area for the Project.

Mitigation measures or management controls to be applied to eliminate or minimize adverse
impacts were also identified. The significance of impacts were assessed prior to mitigation and
then re-assessed following mitigation measures. If accepTable-, no further mitigation was
developed. If unaccepTable-, further mitigation has been developed.
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Table-6.1: Impact IdentificationMatrixforLNGTerminal (withFSRU)off Moheshkhali Island
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Infrastructure & Services

Construction Phase

Construction of FSRU

Setting up of FRSU including initial discharge of
ballast water

Construction of land based facilities

Land Purchase/ Acquisition -

Site Clearing

Filling of land

Building of structures including temporary
structures

Laying on Onshore pipeline and testing
Construction of subsea pipeline
Associate Activities

Heavy equipment operations

Storage, handling and disposal of waste

Generation of sewage and discharge

Influx of construction workers

Transportation of manpower, equipment &
materials over water or by road
Storage and handling of chemicals (unplanned

release)
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Fugitive emission from FSRU

Emission from captive power plant

Emission from LNG carrier ship

[Nlumination from FSRU and CTMS Facility
Physical presence of FSRU (Safety zone)

Noise generation due to operation of plant and
auxiliaries

Discharge of return cold water from FSRU
Generation and discharge of Ballast & Bilge water
from FSRU/ LNG Carrier ship

Generation of domestic waste water and discharge
from FSRU, onshore facility

Industrial and domestic water demand for
operation of facilities

Wastewater discharge/ disposal

Wastes - domestic waste and other non-hazardous
wastes handling, storage

Hazardous material and waste storages

i

= Represents “no” interactions is reasonably expected

= Represents interactions reasonably possible but none of the outcome will lead to significant impact impacts

- = Represents interactions reasonably possible with one of the outcomes may lead to potential significant impact
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6.4 Construction Stage Impact

During Project construction, the primary impacts would be associated with installation of some
4 km long sub sea pipeline, including physical disturbance of the seafloor / benthic habitat and
temporary turbidity and sedimentation associated with the seafloor disturbance. It is presumed
that Project construction would disturb a few hundreds of acres and most disturbances would
be caused by anchor cable sweep. Hence, if mid-line buoys are used on all anchors of the
construction barges, cable sweep impacts would be substantially reduced and the total seafloor
impacts would be reduced thereby or alternatively, use a dynamically positioned lay barge that
would have little or no effect on the seafloor. Plowing the pipeline trench would result in some
turbidity in the water column during active construction. Turbidity plume models usually
indicate that increases in turbidity would be greatest near the bottom. It is further expected
that the increase in turbidity in surface waters would be in compliance with water quality
standards and that turbidity levels would dissipate within approximately 12 hours of sediment
disturbance.

Prediction of Impact

e The overall construction is required to handle LNG safely throughout the year. The Tie-in
site has a sandy shore and is classified as a low eroding site. Littoral transport is
negligible and thus shoreline changes will be negligible.

e (apital dredging might not be required to handle deeper draught vessels in protected
areas

e Maintenance dredging expected to be insignificant and has to be confirmed with model
studies.

¢ Land reclamation / filling and dumping may cause impacts on water/sediment quality.

e The proposed construction of the LNG facility is not in close proximity to any existing
facilities, but the land in and around the Tie-in point is currently under different private &
public ownership and thus any impact shall be incremental on existing conditions. Till
date, though not much EIA have been done in the vicinity, the environmental quality has
not indicated any significant change

e Proposed LNG operations will require a risk assessment, while operations with adequate
safety measures, inspection, maintenance, procedures and onsite /offsite EMP;

e Transportation of construction materials to be done with adequate EMPs in place to
prevent impacts on transport route

e Construction activities causing air quality impacts are temporary, intermittent and
reversible;

e Impacts on noise quality from piling and dredging operations, if any, shall be temporary
and limited to the project site

e There are no resettlement issues. Land acquisition is limited to 144 acres.

6.4.1 Seabed Disturbance

During Project construction, the primary impacts would be associated with installation of some
3-8 km long sub sea pipeline, including physical disturbance of the seafloor / benthic habitat
and temporary turbidity and sedimentation associated with the seafloor disturbance. It is
presumed that Project construction would disturb a few hundreds of acres and most
disturbances would be caused by anchor cable sweep. Hence, if mid-line buoys are used on all
anchors of the construction barges, cable sweep impacts would be substantially reduced and
the total seafloor impacts would be reduced thereby or alternatively, use a dynamically
positioned lay barge that would have little or no effect on the seafloor. Plowing the pipeline
trench would result in some turbidity in the water column during active construction. Turbidity
plume models usually indicate that increases in turbidity would be greatest near the bottom. It
is further expected that the increase in turbidity in surface waters would be in compliance with
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water quality standards and that turbidity levels would dissipate within approximately 12 hours
of sediment disturbance.

6.4.2 Impact of Pilling Discharge

Construction of the mooring system would include pile driving, with the specific methods to be
used to be determined after completion of detailed geotechnical surveys. It has been
recommended that pile driving is limited to seasons when nationally listed species are virtually
absent (December 1 through March 31) and that other activities are coordinated to determine
the appropriate measures to avoid and minimize noise impacts of pile driving and other
construction and operation activities on biological resources. Additional recommendations have
also been included to avoid and minimize potential construction impacts.

6.4.3 Impact Potential Impact on Air Quality
Potential impact on ambient quality could arise due to:
e Site development;
e Operation of vehicles and construction machinery;
e Construction material transport, storage, handling and construction waste disposal;
e Operation of diesel generator (DG) sets.

6.4.4 Impact of Underwater Noise on Marine Fauna
The potential impacts on underwater noise generation on marine fauna will be due to piles
driving for development of foundation of jetty. The sound pressure level (SPL) and sound
exposure levels (SEL) expected during piles driving will be impulsive type that are likely to
prevail for ~90 milliseconds with single strike per second in the shallow water of ~15 m depth.
During construction phase, there will be potential impact on marine fauna due to underwater
noise generation mainly during pile driving activities for jetty construction at ~1.5 km from the
shore. The sound energy generated from source of pile driving due to hammering of piles into
seabed propagates compression and transverse waves along the length of the piles into seabed
through marine water column. The proposed mitigation measures are as follows:

e Generate low intensity impulsive noise prior to start of pile driving activities and ensure

that any visible marine fauna moves away from the underwater noise source.

e Use of Big bubble curtain (BBC) -freely rising bubbles injected by

e perforated pipes encircling the pipe reduces underwater noise propagation;

e Using High frequency -low energy piling technology

6.4.5 Potential Impacts on Ground Water Quality

The spillage and seepage of chemical, oil and lubricants from storage area, waste handling
area and generation of domestic waste/wastewater from construction labour camp may
adversely affect ground water quality.

6.4.6 Potential Impact on Surface Water Quality
Potential impact on surface water quality could arise due to:
e Surface runoff from construction site;
e Generation and disposal of domestic waste water from construction camp;
e Use of biocides;
e Discharge of hydro-testing water.

6.4.7 Impact of Discharge of Industrial & Domestic Wastewaters

Impact Assessment: Surface run off from oil storage waste handling unit (waste oil, used oil,
etc.) may lead to the pollution of receiving water bodies. The surface run off may contain oil
and lubricant, in case there is spillage from above mentioned areas. However, taking into
account the provision of onsite drainage system with sedimentation tank, oil filters, etc., the
pollution load is not expected to be significant.
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The grey water, black water, ballast water and bilge water will be discharged into the
Chittagong Port facility. There will be no direct discharge into the sea. The impact on surface
water quality is assessed to be minor.

Mitigation Measures: The mitigation measures are as follows:

Channelize all surface runoff from through storm water drainage system and provide adequate
size double chambered sedimentation tank

Surface water quality impact due to operational activities
Negative Positive Neutral
Direct Indirect Induced
ShortTerm Medium Term LongTerm
Local Regional National
Low Medium High
Negligible Small | Medium | Large
Low Medium | High
Negligible Minor | Moderate | Major
SignificanceofimpactisconsideredMinor
Negligible Small Medium Large
Significance ofimpactisconsideredMinor.

Residual Impact: Considering the implementation of above mentioned mitigation measures,
the significance of residual impact on surface water quality during operation phase is assessed
as Minor.

6.6 Operation Stage Impact

Impacts associated with operation of the proposed Project, including the impacts of LNG
carriers in transit and at berth, are summarized below.

Prediction of Impact

In general, the use of carriers to ship LNG to the Project would result in a minimal increase in
overall commercial shipping in the Bay of Bengal. Since the carriers would transit deepwater
areas, normal LNG carrier operation would have little impact on offshore or near shore
resources such as bottom sediments and bottom dwelling biota, or on the shoreline and
onshore resources such as shoreline erosion, wildlife, wetlands, threatened and endangered
species, cultural resources, residences, and land use.

Impacts to water resources would primarily be associated with the intake and discharge of
seawater by the FSRU and LNG carriers. Most of the water taken in by the FSRU would be used
for ballast when discharging vaporized LNG. When taking on LNG from the carriers, the ballast
water in the FSRU would be returned to the sea. LNG carriers would take on water primarily for
use in cooling and for ballast when LNG is being unloaded. The cooling water would be
returned and the carriers would depart with ballast water that was taken on. The LNG carriers
would not be allowed to discharge any ballast water in the Project Waterway.

Typically, usual annual water intake of the FSRU averages approximately 5.5 million gallons per
day, with a 50 % additional maximum daily intake during periods of peak gas send out.
Assuming that an average of 118 LNG carriers would deliver LNG to the FSRU each year, the
carriers’ average daily water intake of water would be approximately 22.7 million gallons per
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day, including ballast and cooling water. This total represents about 0.005 percent of the total
daily seawater inflow.

6.6.1 Impact Potential Impact on Air Quality

The sources of air emission in the offshore region include a) natural gas combustion pollutants
from gas turbines (1 operating + 1 standby) onboard FSRU of 10 MW capacity and captive
power generation facility at site with natural gas as primary fuel and HSD as a secondary fuel.

6.6.2 Potential Impacts on Ground Water Quality

Ground water may be contaminated from the operational area due to spillage of oil & lubricant
or hazardous waste. The mitigation measures and impact will be same as in construction
phase.

6.5.3 Potential Impact on Surface Water Quality

Generation and discharge of grey & black water from the FSRU;

Discharge of ballast water and bilge water from LNG carrier;

Surface runoff from the land based facility;

Generation and disposal of domestic waste water from the land based facility
Cold water and Machine cooling water discharges from FSRU

vaporization of LNG

6.6.4 Potential Impact on Noise

Ambient noise during operation phase will be primarily generated from operation onboard
FSRU from power generation unit, pumps and compressors. The location of the FSRU is
proposed to be located more than 10-15 km away from any nearest settlement at
Moheshkhali Island, the likely impact of ambient noise on human receptors is likely to remain
within the existing ambient noise conditions.

6.6.5 Impact of LNG Vaporizer Cold Water & Machine Cooling Water Discharge
Impact Sources: During operation phase, the FSRU option would involve use of sea water
for vaporisation in the re-gasification process and for engine cooling. The intake point will be
located on the eastern side of the FSRU while the discharge point will be located on the
western side of the FSRU in open sea. There will be cold water discharge (maximum of 15,000
m3/ hour) at 7 degrees Celsius less than ambient temperature and machine cooling water
(maximum 3000 m3/hour) at 4 degree Celsius more than ambient will be discharged from
engine room.

Both cold water and machine cooling water will be discharged offshore to allow maximum
mixing of the thermal plume to ensure that the temperature is within 3 degrees Celsius of
ambient temperature at the edge of the mixing zone as required under the International
norms.

A) LNG Vaporizer Cold WaterDischarge

o Discharge rate of 15,000m3/hour,4.17m3/secwithdropof 7°C temperature below the
ambient fromsingleoutfallpipewith assumed diameterof1.5m
Horizontal discharge at900°to thehull from4 m above water surface;
Considered discharge salinitythesame as that ofambient salinity
Averagewind speedof5Sm/sec; and
Ambientcurrents perpendicular tothedischargedirection
B) Machine Cooling Hot Water
e Discharge rate of 3,000 m3/hour, (0.833 m3/sec) with increase of 4°C temperature
above ambient from single outfall pipe with assumed diameter of 1.5 m
e Horizontal discharge at 90 to the hull from 4 m above water surface;
e Considered discharge salinity the same as that of ambient salinity
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e Average wind speed of 5 m/sec;

e Ambient currents perpendicular to the discharge direction; and

e Heat loss coefficient of 64.4 and 100 W/m2/°C used for ambient water temperature
of 18 °C and 30 °C, respectively

The significance ofimpact ofcold waterand machine coolingwaterwill be Minor.

_ Impact of LNG Vaporizer Cold Water and Machine Cooling Water
DischargeonMarineBiota.
_ Negative Positive Neutral
_ Direct Indirect Induced
_ ShortTerm Medium Term LongTerm
_ Local Regional National
Low Medium High
Negligible Small Medium Large
Negligible Minor Moderate Major
SignificanceofimpactisconsideredMinor
_ Negligible Small Medium Large
_ SignificanceofimpactisconsideredMinor.

Residual Impact: Considering the implementation of above mentioned mitigation measures,
the significance of residual impact of LNG Vaporizer cold water and machine cooling water on
marine biota during operation phase is assessed as Minor.

6.6.6 Impacts from atmospheric Emissions

The project itself, principally through combustion on the FSRU, will emit small amounts of
pollutants that have the potential to effect human health. However, the offshore location of the
FSRU reduces the potential for its emissions to cause potential human health impacts. Current
study and other LNG project experience indicate that the worst-case operational scenario of the
FSRU along with LNG carriers and tug is unlikely to result in exceeding the air quality standards
and guidelines.

6.6.7 Wastes

The potential environmental impacts of wastes resulting from the proposed Project would be
largely limited to the immediate vicinity of the proposed FSRU and pipeline during construction
and the FSRU location during operation. Few impacts would be associated with use of the
existing onshore office, warehouse and along the LNG carrier transit routes.

The quantities of solid waste generated from the operation of the FSRU are likely to be small
and consist mainly of batteries, waste oil, grease and oil filters and containers such as paint,
aerosols and solvents. Solid waste will be sorted and transported to shore for recycling or
disposal. No hazardous waste is likely to be produced from the operation of the FSRU.

Thus, the proposed Project, under normal operating conditions, would not be expected to
impact sensitive onshore or near shore resources such as wetlands, terrestrial wildlife and
birds, fisheries, shellfish beds.

The Marine and terrestrial survey undertaken in October-November-2017 for the project
showed no evidence of any disturbance to the project immediate area due to any planned
development activities. In fact survey of 5 km area surrounding the onshore tie-in point
depicted some forestry but did not reveal any residences or human habitation except the
wetlands, which are being used for prawn cultivation in wet season and salt cultivation in the
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dry season every year and there is no residences, businesses, or county, state, or national
parks nor there is any historical heritage.

This has prompted to develop the proposed sitting and planned for design, as well as the
construction and operation methods and procedures, in an effort to reduce the potential
impacts of the proposed Project. In addition, measures have been recommended to avoid or
further minimize potential impacts due to wastes to the environment.

6.6.8 Potential impacts of physical structure at sea

The primary impact of physical structures at sea to biological resources during operation would
be the impingement / entrainment of ichthyoplankton (the eggs and larvae of fish drifting in
the water column) due to the intake of water from the ground. Based on the water depth of
the FSRU intake structures and the low intake velocity, the actual impingement/entrainment
would be considerably less than the average densities incorporated into usual loss estimates.
As a result, there would be a negligible long-term impact to ichthyoplankton and, therefore, on
the general fisheries resources.

6.6.9 Impacts of Abandonment or Suspension

At the end of its useful life or suspension of operation, the FSRU will be decommissioned by
disconnecting the gas loading arms and mooring lines, and it will then either stay duly
anchored or leave the port. Consideration will be given to the potential reuse of the jetty. A
Decommissioning Plan will be prepared before decommissioning operations commence to
determine the potential health, safety and environmental impacts that the removal of the jetty,
piles and pipelines may have. Potential impacts from decommissioning activity will depend on
the final option selected.

6.7 Accidental Events

6.7.1 Hydrocarbon spills

The likely credible scenario from a LNG tanker spill is spill of the entire quantity of LNG from
one of the compartments of the LNG carrier. Estimated maximum distance to LFL concentration
of 44000 ppm under certain weather condition is 327m from the point of release; In that case
dispersion occurs within the jetty area. The risk for radiation intensities due to fire ball is likely
to occur if there is an ignition source.

The Port operator shall deploy trained manpower for managing the waterfront activities. The
waste management plan shall be compliant with requisite standards. The Port Operator will be
entrusted with the responsibility and cargo transfer procedures as per guidelines of
international bodies for vessels and shore facilities for Pollution control. Additionally port
operator shall completely control and verify compliance with the checklist before unloading
operation bunkering operation and compliance with rules and guidelines specified by
International Maritime Organization. Roles and responsibilities of the various agencies involved
in combating oil pollution in the event of spillage include provision of anti-pollution equipment
and material for prevention management application at any time of such spillage. One Tugboat
shall be fitted with anti pollution equipment. This Tugboat shall also be fitted With two four
hundred meters of oil trapping boom designed for sea; six (6) mooring buoys for the oil
trapping boom; two pumps designed to pump very heavy and viscous oil. Two of the four
tugboats shall be classified for handling liquids of the following characteristics:

e Freshwater
Fuel oil
ME Lube oil
Foam and
Detergent

9|Page



Environmental Impact Assessment (EIA) for the Proposed offshore LNG Floating Storage and
Re-Gasification Unit (FSRU) moored at STL (Submerged Turret Loading)
Project at Maheshkhali under Cox’s Bazar to Build up Summit LNG Terminal Co. (Pvt.) Ltd.

The tugboats shall be equipped with 8 fire extinguishers, 2 fire pumps, 8 life buoys, and 12
jackets and gas detection meter etc.

The Coast Guard or the Fire Brigade Commander is also to keep equipment and personnel in
constant readiness, Coordination of activities, receive reports of oil pollution and mobilize Coast
Guard resources to support the On Scene Commander (OSC) action at spill area of the LNG
Import Terminal. There will be provision of administrative and infrastructure to the Regional
Communication Center (RCC) to conduct and maintain a list and assess available resources
including local, regional, national and International groups, and the scale of spillage at which
they should be contacted.Conducting periodical exercises of combating oil pollution,
Maintaining and updating inventory on anti-pollution drive and provide assistance to local
groups in implementation of Local Action Plan are other essential elements of mitigating
measures in such situations of Hydrocarbon spills.

6.7.2 Large Scale Gas Release

Unplanned and accidental Release of gas in large scale is a potential cause of exceptional risks
associated with the project were assessed. This is one of the potential adverse impacts were
identified as a result of accident scenarios associated with the construction and operational
phases of the project. These included which some time assessed to be the impacts of low,
medium and high significance.

However, with the implementation of mitigation measures the majority of such impacts
including accidental release of gas in large scale could be reduced to low significance provided
the proponents are committed to working with the FSRU operators, LNG carriers and the Port
Authorities to ensure that suiTable-emergency response procedures and equipment are in place
to minimize the effects of such incidents.

Contingency plans prepared meeting this accidental release of gas in large scale should be
backed up by adequate and well established procedures, necessary supplies of personal
protective equipment and personnel trained to deal with are essential to ensure an effective
response. Well defined roles and responsibilities of the various agencies involved in meeting
such emergencies includes but not limited to Identifying releases: its location, size, source and
intimate site main controller and also to Inform statutory bodies for immediate external support
is needed, if any.

6.7.3 Fire and explosions

The Risk Assessment study reveals that Lower Flammability Limit is located within the premises
of the proposed terminal for the most probable scenarios. The Operating personnel have to be
extensively trained in fire fighting at LNG terminals in operation elsewhere. Fire has to be
controlled professionally without attempting to put it out. The choice of withdrawal of
emergency response personnel will depend on the accident assessment and the Materials
involved. Putting out the fire could sometimes prefer to let the fire burn, thus limiting the
exposure of personnel. The duties of the fire and rescue team leader include: Inform the Main
Controller if external fire tender/fire fighting equipment/materials/Mutual Aid is required.Liaise
with the utilities and arrange for external water supply/diesel for hydrant pump etc including
Maintaining adequate supplies for fire fighting equipment and facilities.

6.8 Summary of Potential Impacts and Mitigation Measures
The main effects of the regasification project activities and Potential adverse impacts resulting
from construction and operational activities were assessed as having either low or medium

significance, with no potential impacts of high significance identified. The Table-6.2 below
provides a summary of the Impact of activities on different environmental parameters
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Table-6.2: Impact of Activities on Environmental Parameters

Activities for future Environmental Parameter _
proposals Air | Noise | Land | Water Sediment Ecology SOC'O_.
Economics
Proposed capital dredging activities
Capital Dredging, if any v v v v 4
Land reclamation v %
Maintenance Dredging v v %
Proposed construction activities
Construction material
handling /transportation of | Vv v v %
Construction material
el ¢ | / / /
Labor Force v v v
gﬁ)g:tri?;t:‘?/n of jetty on y y y y
Operation of container on terminals
Operation for handling LNG | v v v v
Ship operation v v

It is in practice to backfill approximately 10 percent of the pipeline trench and allows the rest of
the trench to fill naturally. Results from other similar linear projects indicate that the success
and timing of natural backfilling are uncertain. To minimize the potential for impacts of an open
trench on the benthic habitat and associated biological resources, it is recommended that the
entire trench is backfilled immediately after pipeline installation.

These recommended measures are: conducting geotechnical investigations; using
Environmental Inspectors; minimizing substrate conversion; avoiding the use of toxic paint;
developing appropriate plans for utility crossings if any, lighting, and spill control; and, if
warranted, developing contingency methods for crossing Shoals and disposing of associated
dredge material.

Those adverse impacts assessed as having medium significance (in the absence of mitigation)
included underwater noise from pile driving using a hammer causing potential impacts on
turtles and marine mammals, and construction activities potentially resulting in temporary
adverse health and wellbeing impacts on construction workers in the event that labor
conditions are not adequately managed. However, with the implementation of appropriate
mitigation measures the significance of these impacts is minimized to low significance.

In fine, as a result of the mitigation measures proposed thereof along with additional
recommendations and regulatory controls, construction of the proposed Project would not
result in a significant impact to the environment.

e and limited to the project site

e There are no resettlement issues. Land acquisition is limited to 144 acres.

6.9 Evaluation of Impacts

Evaluation of significance of an impact is assessed by ascertaining a) magnitude and b)
sensitivity/vulnerability/importance of resource/receptor likely to be impacted as defined in the
following description:

a)DeterminingMagnitudeofan Impact
Magnitude, i.e. severity of an impact or degree of change caused by a project activity is a
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function of interaction characteristics of Scale, Extent and Duration. The criteria that have been
evolved for each of these key elements resulting in degree of change with correspindinig
ranking/level of impacts (low, medium and high) on the environmental component are
presented in Table-6.3

Table-6.3: ImpactPrediction Criteria

Impact Criteria
Elements
Scale:Degreeof | e Irreversibledamagetonatural environmentand/orlikelydifficult  |High
damagethat ormaynot to revert backtoearlierstagewithmitigation;
maybecaused e Major changes incomparisontobaseline conditionsand/or
tothe likelytoregularlyorcontinuallyexceedthestandard;
environmental ¢ Reversibledamagetonaturalenvironment butlikelytoeasily Medium
components revert backtoearlierstagewithmitigation;
concerned e PerceptiblechangefrombaselineconditionsbutwellwithinaccepTable-
norms.
o Effectiswithinthe normalrangeofnaturalvariation; Low
e Noperceptible or readilymeasurablechangefrom baseline
conditions;
Extent:Spatial e Projectsite andtheentirestudy area National
or geographical i.e.beyondProjectinfluencearea(10.0km fromProject]
extentofimpact componentsinthiscase =~ FSRU,gasspur  pipelineandlandbasedCTMS
duetoaproject facility)
andrelated e Projectsite&itssurroundings(2.0km fromProject components Regional
activities FSRU, gasspurpipelineandlandbasedCTMSfacility)
e Projectsiteitsimmediatevicinity(0.5km from Project components| Local
FSRU, gasspurandCTMSfacility)
Duration: o Spreadbeyondthelifecycleoftheproject Longterm
Temporalscale
oftheimpactin e Spread acrossseveralphasesoftheprojectlifecycle Mediu
termsof how m term
longit is e Onlyduringparticularactivitiesorphaseoftheprojectlifecycle Short
expectedtolast term

Magnitude essentially describes the intensity of the change that is predicted to occur in the
resource/receptor as a result of the impact. The magnitude combines the impact characteristics
of Extent, Duration and Scale and is a multiplicative factor of these three criteria set. Based on
the above understanding magnitude of impact is assessed as per the Table-6.4.

Table-6.4: AssessingMagnitude oflmpact

Extent Duration Magnitude
Low Local ShortTerm Negligible
Low Regional ShortTerm
Low Local Medium term
Medium Local ShortTerm
Low National ShortTerm
Low Local Longterm
High Local ShortTerm
Low Regional Medium term Small
Medium Regional ShortTerm
Medium Local Medium term
Low National Medium term
Medium National ShortTerm
Low Regional Longterm
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Scale Extent Duration Magnitude
High Regional ShortTerm
Medium Local Longterm
High Local Medium term Medium
Medium Regional Medium term
Low National Longterm
High National ShortTerm
High Local Longterm
Medium National Medium term
Medium Regional Longterm
High Regional Medium term
Medium National Longterm
High National Medium term
Large
High Regional Longterm
High National Longterm

Magnitude of impact is assessed as negligible only when no discernible impact is assessed.

Determining Sensitivity/ Importance/ VulnerabilityofReceptor

In addition to ascertaining magnitude of impact, the other principal step necessary to assign
significance for an impact is to define the sensitivity/ vulnerability/ importance of the impacted
resources/ receptor. There are a range of factors to be taken into account when defining the
sensitivity/ vulnerability/ importance of the resource/ receptor, which may be phisical,
biological, cultural or human as per the following understanding:

e Where the resource is physical (for example, fresh water body) its quality, sensitivity to
change and importance (on a local, regional, national importance) are considered;

e Where the resources/ receptor is biological or cultural (for example, sea turtle habitat
and nesting site), its importance (for example local, regional or national importance) and
its sensitivity to the specific type of impact are considered;

e Where the receptor is human, the vulnerability of the individual, community or wider
societal group is considered.

Definitionas defined in Table-6.5 has beenadopted todeterminesensitivity/importance/
vulnerability ofenvironmental resources or receptor.

Table-6.5: Sensitivity/Importance/VulnerabilityCriteria

Sensitivity ContributingCriteria

¢ Existingphysicalenvironmentqualityisalreadyunderstress;

e Ecologicallysensitive/protected area,provideshabitatforgloballyprotected species;

e Profoundormultiplelevelsofvulnerabilitythatunderminethe abilitytoadapt tochanges
brought bytheproject.

e Human receptors/ vulnerable community arelocatedwithintheproject

High footprintanddirectlyaffected bytheproject

e Resource exclusiveforcommunityuse

e Existingphysicalenvironmentqualityshowssomesignofstress; whichissensitive
tochangeinqualityorphysicaldisturbance;
Naturalhabitatprovideshabitatforwildlife,whichareprotectedunderNationalregulations;
Some,butfew areasofvulnerability;stillretaininganability to atleast inpart adapt
tochangebrought bytheproject.

e Human receptors/ vulnerable community arelocatedadjacent theprojectsite andlikely
tobe affectedbytheproject

Medium
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Sensitivity ContributingCriteria

e Alternative resourceavailablewithcommunity

Existingphysicalenvironmentqualityisgood;
Modifiedhabitatprovideshabitatforcommonspecies;

e Human receptorsarelocated awayandare notlikely tobe affectedduetothe
projectrelatedactivities

Low

Evaluating Significance oflmpacts

Based on interaction of magnitude of impact and sensitivity/ vulnerability/ importance of
resource/ receptor likely to be impacted, the significance of impact is assigned for each impact
using the matrix shown in Figure-6.2. The context of various impact significance ratings is
defined. The context of various impact significance ratings is defined.

Sensitivity/Vulnerability/ ImportantResource/ Receptor

Low Medium High
Negligible Negligible Negligible Negligible
Small Negligible Minor Moderate

Medium Minor Moderate

Magnitude of
Impact

Large Moderate

Figure-6.2: Assessing Significance ofImpact duetoProposedProject Related
Activities
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CHAPTER-7: MITIGATION PLAN/ MEASURES

7.1 Introduction

This chapter has been arranged in accordance with the adverse impacts for the interventions as
identified in the concerned sections of the preceding chapter on identification & evaluation of
Potential Impacts. Efforts have also been made to include the mitigation measures with
implementation plan in the designated sections of this chapter hereunder.

Each aspect of the project activities has the potential to impact the environment. Most of the
potential adverse impacts can be reduced or even eliminated when appropriate mitigation
measures are implemented. Chapter-6 has identified and evaluated the potential impacts this
Chapter-7 further assesses the potential positive and negative impacts which may arise from
the project construction & operational activities including deliniating appropriate measures to
mitigate or avoid the potential negative impacts too. With the proper application of mitigation
methods Table-7.1 and best management practices, most if not all of the potential impacts can
be eliminated or mitigated to insignificant levels.

Table-7.1: Hierarchy of Environmental Mitigations for due Environmental
Management

Mitigation Method Definition

To “avoid” means to be able to change some aspect of the design,

Avoid the impact. construction, or operation such that the impact no longer occurs.

To “reduce” means to implement measures that will lower the level of impact
Reduce the impact. to an acceptable-levels (e.g., ensuring that construction equipment meets
noise emission standards).

To “rectify” means to allow an impact to occur, then take measures to
rehabilitate the environment to a level whereby the impact is within
acceptable-limits afterwards (e.g., erecting the construction campsite but
then reclaiming the site after construction activity is complete).

Rectify the impact.

To “compensate” means to allow the impact to occur, then provide non-
monetary compensation (first priority) or monetary compensation (second
priority) for losses created by the impact afterwards (e.g., if a farmer must
be resettled, the first compensation priority is to provide replacement land
and housing. If replacement land and housing cannot be provided, the
replacement value of losses must be calculated and provided to the farmer).

Compensate for the impact.

The mitigations proposed herein represent a range of actions that are considered to be the
most appropriate, either singularly or in combination with other proposed mitigation measures,
to address the range of environmental conditions that are apt to be encountered in the field.
The Project Developer shall exercise judgment and choose among them to design a mitigation
program that reduces the impact to the desired level. The Project Developer r may need to
implement one or all of the proposed mitigations. The conditions at the time of the
construction and operational activities of the project will determine which are implemented.

7.2 Environmental Management Procedures
The EMP is intended as an adaptive, practical guide to the routine implementation of the
environmental and social mitigation measures described in the EIA. It sets out the finer details

of what is required ‘on the ground’, and forms the primary mechanism for management,
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accountability and reporting on the Project’s environmental and social performance.

This EMP has been prepared in accordance with the requirements of the DOE’s EIA guidelines
(1997) and international best practice, to meet GTCL's high standards of project
implementation. The overarching principles of the EMP are to:

¢ Integrate environmental protection and management into Project activities; and
e Consider and address, if appropriate, the concerns and interests of stakeholders during
the planning, operation, demobilization and rehabilitation phases of the Project.

The EMP addresses management plans for the following areas:
¢ Damage minimization

Air quality

Water

Soil (erosion and sediment control)

Noise and vibration

Biodiversity

Waste

Hazardous materials

Emergency response and disaster

Socio-economic impact

Archaeological and cultural sites

Site rehabilitation

Project monitoring and feedback

In fact, an EMP is intended as a practical guide to the implementation of the environmental
and social mitigation and forms the primary mechanism for management, accountability and
reporting on the project’s social and environmental performance.

The main goals of the EMP for this project are that:

e Impacts arising as a result of project activities are appropriately managed and reduced
to an accepTable-level in terms of their biophysical and social impact;

e Environmental and socio-economic management and rehabilitation are maintained as
integral to day-to-day operations; and

e The concerns and interests of the community potentially affected by the activities are
recognized in all phases of the project’s execution and operational phases.

o Efforts are maintained to enhance the positive impacts of the project in terms of local
employment, community relationships and other socio-economic parameters.

This chapter has incorporated the details technical and financial proposal for developing an in-
house Environmental Monitoring System to be operated by the proponents own resources
equipment and strengthening its essential expertise.

7.3 Potential Impacts
7.3.1 Construction

7.3.1.1 Mitigation Measures

It is in practice to backfill approximately 10 percent of the pipeline trench and allows the rest of
the trench to fill naturally. Results from other similar linear projects indicate that the success
and timing of natural backfilling are uncertain. To minimize the potential for impacts of an open
trench on the benthic habitat and associated biological resources, it is recommended that the
entire trench is backfilled immediately after pipeline installation.
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Construction of the mooring system would include pile driving, with the specific methods to be
used to be determined after completion of detailed geotechnical surveys. It has been
recommended that pile driving is limited to seasons when nationally listed species are virtually
absent (December 1 through March 31) and that other activities are coordinated to determine
the appropriate measures to avoid and minimize noise impacts of pile driving and other
construction and operation activities on biological resources. Additional recommendations have
also been included to avoid and minimize potential construction impacts. These recommended
measures are: conducting geotechnical investigations; using Environmental Inspectors;
minimizing substrate conversion; avoiding the use of toxic paint; developing appropriate plans
for utility crossings if any, lighting, and spill control; and, if warranted, developing contingency
methods for crossing Shoals and disposing of associated dredge material.

As a result of the mitigation measures proposed thereof along with additional recommendations
and regulatory controls, construction of the proposed Project would not result in a significant
impact to the environment.

7.3.2 Operation
Impacts associated with operation of the proposed Project, including the impacts of LNG
carriers in transit and at berth, are summarized below.

7.3.2.2 Mitigation Measures

As a part of usual mitigation measures narrated earlier, certain contingency plans are required
to be adopted and such plans should be backed up by adequate and well established
procedures, necessary supplies of products for treatment, and personnel trained to deal with
spills are essential to ensure an effective response.

In view of the main effects of the Operation of the Regasification Project and LNG
Characteristics, the roles and responsibilities of the various agencies involved in combating oil
pollution due to spillage in the event of a disaster and similar other accidental events have to
be well defined, appropriately administered and duly monitored by the operators and this
should serve as a prime mechanism of the mitigation measures incorporated in further details
in the environment management plan in the seceding chapter.

In fact, consequence analysis conducted in similar other projects has indicated that there has
not been any major marine accident worldwide due to observance of LNG safety standards
wherein operating personnel are undergoing rigorous training & studies and are adequately
equipped with requisite equipments and accessories for safe & environment-friendly operations.

7.4 Suggested Mitigation Measures for Specific Parameters

7.4.1 Air QualityMitigation

Pre Construction Phase

selecting short and direct routes for all traffic;

wetting onsite areas

vegetation clearance during dry weather periods;

maintaining generator engines and other heavy duty engines in good repair, to reduce

exhaust emissions;

e good housekeeping (i.e., strict fuel/chemical inventory and minimization of spillages, to
reduce fugitive vapor emissions

Construction phase

During construction, the principal air quality impacts will arise from dust generation from
excavation of soil, pipe laying and vehicle movement. Heavy vehicles may cause smoke
emissions, but these impacts are local and temporary.
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e maintaining generator engines and other heavy duty engines in good condition, to
reduce exhaust emissions;

e Good housekeeping (i.e., strict fuel/chemical inventory and minimization of spillages, to
reduce fugitive vapor emissions).

Operation & Maintenance Phase
e Check leakage and reduce fugitive emission of gas from the pipeline system.
e Exercise careful and minimum venting & purging of gas
e Maintain generator and other machine and equipment in good condition to operate with
low exhaust particularly at the Regulating & Metering Station locations.

7.4.2 Mitigation Plan for Land Use

Pre Construction Phase

Survey

A soil and land use survey including final route marking should be carried out at an appropriate
level of detail along the proposed route of pipeline during the project planning phase, and an
appropriate soil conservation plan developed. The survey is also aimed to identify wildlife
passage ways which cross the proposed pipeline alignment.

Planning and Design

Pipelines should be designed to cause the minimum possible dislocation of services and loss of
productive land area. Careful delineation of the selected route should also aim to avoid
sensitive locations, if any and to cross services without causing a loss of utility.

Construction phase

e Restoration of disturbed soil to its original use or to an approved use;

¢ Installing and maintaining for the duration of the grading, trenching, dredging along the
ROW and horizontal directional drilling operation at river crossings etc. adequate
alternative pathways and drainage / irrigation canals to reduce inconvenience to the PAP
and members of the locality.

e Good housekeeping during mixing of mud chemicals;

o Effluent discharges, particularly during pigging , purging dewatering and Testing from
the worksites should be carefully monitored to prevent polluting the runoff drainage
channels and to prevent flooding, inundation and silting;

e Adequate provision has to be retained in the scope of works of the contractor for such
mitigation measures at required locations of the rural roads, canals and river crossing as
indicated in the segment wise maps and Table-s placed in the baseline condition capter-
4.

Operational Phase
Monitoring routine discharges from the pipeline and the Metering and regulating stations are to
be ensured conformance with Bangladesh standards.

The facilities shall be designed and operated to ensure that the risks of accidental releases and
spills of environmentally hazardous compounds are minimized.

Maintenance Phase
Adherence to good maintenance practice will minimize losses through leakage from
transmission pipelines.

A specified safety zone in either side of the pipeline is required under the Bangladesh Mineral,
gas safety rules to be kept free of residences.
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7.4.3 Mitigation plan for Noise and Vibration

The movement of vehicles, Lorries, and construction equipment will produce noise and
vibration during the construction stage. This impact will be minor and of short duration at any
particular location along the route.

Mitigation

e Selecting ‘quiet’ working methods and use of low noise equipment must be specified in
construction contract tender documents;

e Construction activities should not take place at nighttimes. If this is absolutely
unavoidable, the contractor shall advise/ consult with local community leaders, and

e Local community should be consulted beforehand and reach an agreement over
appropriate timing for noisy activities.

e Equipment will be maintained in good working order and, where appropriate, acoustic
hoods will be provided;

7.4.4 Soil Erosion and Fertility Control Plan
Mitigation
e For mitigation measures to be effective, technical specifications as well as management
procedures for their design, implementation, supervision and checking must be in place
prior to commencement of onsite works;
e Develop an appropriate and comprehensive reinstatement and site clearance plan ;
e Strict supervision shall be maintained to ensure that a minimum area required for
construction activities are cleared;
e Avoid earth work during rainy season, as appropriate;
e Clearing operations shall not interfere or obstruct natural watercourses and man-made
drainage systems;
¢ During construction, excavated soil should be stored in designated areas. Topsoil shall be
stored separately, and
¢ In case of following the existing road, the road has to be strengthened where necessary.

Pre Construction phase
e Appropriate engineering of slopes to prevent slumping, slippage and erosion;
e Restoration of disturbed soil to its original use or to an approved use;
¢ Adopting erosion control and soil stabilization measures;
e Installing adequate run-on and runoff drainage channels to prevent flooding, inundation
and silting;

Construction phase

Construction of a gas transmission pipeline requires trench digging along ROW, grading of
roads and land. The impact of such changes, if not appropriately mitigated, could result in
severe erosion, silting and impairment of water quality in nearby drainage channels and
waterways, fragmenting of habitat and loss of existing ecological resources.

e Grading shall be limited as much as possible to minimize disturbing vegetated areas and
subject them to potential erosion.

e Contractor shall install erosion controls on all disturbed critical areas,

¢ Trenches shall be backfilled as soon as possible to minimize erosion potential

e Spoil piles shall not be placed on slopes greater than 5% or adjacent to water bodies
where they may be washed away by high water or run-off. The upper 30 cm fertile soil
level shall be conserved by segregating fertile spoil piles from common fill spoil piles.

e Erosion of soil takes place at a high rate in areas where vegetation has been disturbed.
Disturbed slopes greater than 30 percent shall be stabilized with sand bags, slopes
between 5 and 30 percent seeded and stabilized with jute mats anchored with stakes.

e The discharge flow shall be controlled to prevent washout of the vegetation and
subsequent erosion.
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7.4.5 Stream Crossing

It is expected that the number of necessary stream crossings throughout the site will not be
high. Still then, the following preliminary mitigations are proposed to reduce the potential for
impacts on the local waterways:

e Bridges are to be used for all crossings wherever possible;

e When bridges are not available staff are not to cross at a single defined point, so as to
reduce the potential for erosion and the subsequent diffuse pollution;

e Any structures built to cross water bodies will be removed upon completion of the work;
and Further, Trenching and backfilling operations at stream crossings shall be conducted
during the dry season when river elevations and flow are at their lowest. Work shall be
scheduled so that trenching and backfilling is completed in the shortest possible time.
Spoil shall be placed on a level surface high enough to prevent washout in the event the
river level rises. The contractor shall provide drains protected with silt fences, jute mats
or sand bags if necessary to trap sediment and drain excess water from the spoil area
while minimizing erosion.

7.4.6 Surface and Ground Water-Mitigation Plans

PoTable-water

Water provided at the site for workers installing the pipeline and for the engineers and
administrative support must meet the drinking water standards established by DOE. If local
ground water is the source of drinking water, it shall have to be chlorinated.

Oil Spill Plan

Equipment maintenance areas shall have proper house cleaning procedures. Oil, grease, and
chemical spill shall be cleaned up as they occur. An area specified for oil, lubricants and
chemicals shall be set aside.

Waste Disposal Plan

Used oil and spilled oil shall be collected and recycled. Contaminated soils, paints, solvent or
other chemicals etc. shall be collected and disposed of in an approved waste disposal site. Solid
waste shall be collected and disposed of in an approved solid waste facility.

Sanitary latrines shall be provided at each construction camp and waste disposed of through
designing and constructing an appropriate septic system.

Similarly appropriate waste disposal plan has to be drawn and implemented for the FSRU
Complex Crew in Offshore establishment of the project.

7.4.7 Potential Impacts and Mitigation Measures

As established in the foregoing chapters, the estuarine and marine portions of the study site
have a high biodiversity value. This is largely due to the combination of a range of protected
and threatened species occurrences and the importance of these areas to local fishery
industries. As such it is vital that these areas are given the utmost priority for protection from
potential impacts arising out of the Project.

Potential impacts of the proposed seismic survey have been identified in Chapter 7, with
mitigation measures for these listed in Chapter 8. These are summarized in Table-7.2 below:

Table-7.2: Potential impacts and their proposed mitigation measures for noise and
vibration in non-forested areas

Project activity Potential Impact Mitigation Measure
e Survey & Pipeline |e Disturbance to local |e No new roads are to be cut and constructed during the course of
Construction fauna from field team | the Project;
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Project activity

Potential Impact

Mitigation Measure

operation movements including |e Vehicles shall not be driven cross-country but will remain on
vehicle movements existing roads, preferably sealed; and
e The use of vehicle air horns to be limited to emergency situations
whilst near colonies of birds or other wildlife.
¢ Disruption to local ¢ No night works without prior consultation with local community
fauna from noise e Use of acoustic hoods and mufflers as appropriate;
. e EMR to instate appropriate buffers around significant habitat areas
e The impacts of construction operations on wildlife within the area
shall be monitored regularly by the EMR.
e Removal of vegetation [¢ Trenches are to be restored to pre-construction states after the
cover from pipe laying | works;
& plant erection t e Erosion and sediment controls are to be installed as appropriate
areas during construction and after restoration works.
L]
e Disturbance of e construction will be restricted to clearings in mangrove areas and
mangrove plantations | no trees are to be removed for the project activities in these
locations
¢ Disruption to ¢ None required due to low potential impacts.
invertebrate fauna
e Disturbance to fauna |e The impacts of construction operations on wildlife within the area
as a result of shall be monitored regularly by the EMR.
construction
operations
e Field camp e Inappropriate o Field camps shall only be established in previously disturbed

establishment

establishment of field
camps and associated
noise generation

areas, such as a school ground;

No vegetation shall be removed during the establishment of the

campsite or during the course of field operations;

o The field camp shall be returned to its pre-existing state upon the
completion of campsite demobilization; and

o Wildlife or local livestock will not be harassed, captured, hunted,
fed or killed during the course of the field operations, particularly
in and around the camp areas.

Aquatic Surveys

e Bathymetric survey

¢ Noise impacts on
marine fauna

e Ensure that the sonar device used is of the minimum power
required to get the necessary results; and

o Sonar to be switched off when not being used for bathymetric
survey.

e Sea Bed Pipe
laying &
construction and
operation of the
FSRU Complex

e Pipe laying on seabed
may impact on benthic
fauna

e None required due to low potential impacts.

e Increase in boat traffic

e Minimize the amount of boat traffic required for the project
activities as appropriate.

e Damage of shoreline
environments from
inappropriate mooring
of boats and crew
movements

o Boats are to be moored away from mangrove areas or any areas
being utilized by local wildlife (e.g. migratory bird staging
grounds); and

e Work crews only to disembark from boats in sTable-areas such as
jetties.

e Boat strike and
tangling of aquatic
fauna during pipe
laying activities

¢ EMR to visually observe for the occurrence of significant species
and efforts should be made to avoid individuals.

e Disturbance to
migrating and
breeding aquatic
fauna

e Known breeding and migrating areas to be avoided during these
times by the pipe laying activities where practicable; and

o If Hilsha migration routes cannot be avoided during sanctuary
times, works will be completed as quickly as possible to reduce
the duration of potential impacts and subject to permission from
appropriate authorities.

e Behavioral and
physiological impacts
on sensitive aquatic
fauna species

o A pre-start visual survey for sensitive species will be undertaken
prior to pipe laying operation. All sensitive species are to be
outside the safety radius before the activity commences;

o A safety radius of 500 m will be visually monitored by a
designated and trained observer at all times during the project
activity for the occurrence of sensitive species;
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Project activity

Potential Impact

Mitigation Measure

o If sensitive species come into or are considered likely to come into
the safety radius area, the vessel’s speed or course should be
altered to avoid the animal; activity will not be resumed until the
animal has cleared the safety radius or has not been sighted for
15 minutes;

e and

e Where possible, equipment should be modified to exclude
sensitive species becoming entrapped.

Table-7.3 summarizesspecific mitigation measures for potential negative impacts as a result of
the construction of the proposed gas pipeline project.

Table-7.3 -Analysis and Description Mitigation Measures

Source of Impacts ‘ Type of Impacts

Mitigation Measures

Pre Construction
Activities

¢ Clearing vegetation
Excavation of earth
Filling lowlands
Land occupation
Sewage of kitchen
waste disposal
¢ Movement of heavy
vehicles

¢ Non-routine accidental

spillages

Air

e Emission of dust

e Emission of
greenhouse gas

e Emission of heat

selecting short and direct routes for all traffic;

wetting onsite areas

vegetation clearance during dry weather periods;

maintaining generator engines and other heavy duty engines
in good repair, to reduce exhaust emissions;

e Good housekeeping (i.e., strict fuel/chemical inventory and
minimization of spillages, to reduce fugitive vapor emissions).

e Disturbance to
general amenity

e Disturbance to
religious
performance

Noise and Vibration

traffic to and from the site to be controlled with respect to

routing of vehicles and timing of vehicle movements (i.e.

working hours);

¢ site activities during Pre Construction works will, to the extent
practicable, be limited to day time working

e equipment will be maintained in good working order and,
where appropriate, acoustic hoods will be provided;

e Taking maximum advantage of shielding provided by onsite

structures and offsite natural features (trees, etc) to minimize

noise levels at offsite receptor locations.

Land

e Soil erosion and
sedimentation

e Soil stability and
compactness

e Loss of soil fertility

e appropriate engineering of slopes to prevent slumping,

e Change in land use slippage and erosion;

o restoration of disturbed soil to its original use or to an
approved use;

re-vegetation of barren surfaces;

adopting erosion control and soil stabilization measures;
Installing adequate runoff channels and careful monitoring
should be there to prevent polluting the local drainage
channels and to prevent flooding, inundation and silting.

Ground water

e Reduction in
recharge potential

e Contamination

o Domestic sewage will be treated in a septic tank and the
treated effluent will be released into an adjoining leach field.
Environment friendly treatment facilities should be there to
contain potentially contaminated surface drainage if any, for
on-site treatment prior to offsite discharge.

e Surface drains will be adequately graded, kept debris-free and
will be routed to a suiTable-location so as to prevent silting,
flooding and inundation.

¢ Preparation of a waste management plan to achieve reuse,
reclamation and recycling of materials as far as practicable.

Biodiversity
e Loss of species
diversity

to disposal of
petroleum oil

¢ vegetation clearance will be minimized;
the site will be fenced and site access will be strictly controlled;
Damage to habitat in non-work areas will be encouraged to re-

e Increase in poaching| grow to as near as possible its original condition.
e Loss of species due
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Source of Impacts

Type of Impacts

Mitigation Measures

lubricants and toxic
refuse

Socio-Economic

e Resource use
Employment
Income

Property value
Induced
development
Traffic movement
e Health

employment of local labor as much as possible;

planning adequate drinking water and sanitary facilities to
meet the needs of the labor force (while ensuring that
established resources are adequately preserved for local
communities);

providing adequate sewage treatment, drainage control and
effluent disposal facilities so as not to impair local surface
water bodies and groundwater resources;

safe traffic movement to avoid accidents: introducing
appropriate traffic signs and markers;

Providing sufficient notification to nearby villages of the
intended onset of pipeline testing operations.

Construction Phase:

Pipeline Construction

Special Crossing: Streams, and Canals

Sea Bed Pipe Laying

Control Stations (VS, CGS and RMS)
Waste materials from FSRU operations

e Physical presence of
FSRU Complex

e Atmosphere emissions

¢ Noise from generators

e Chemical spills
¢ Fire and explosion
e Surface drainage

Air
e Emission of dust
e Emission of heat

maintaining generator engines and other heavy duty engines
in good condition, to reduce exhaust emissions;

Good housekeeping (i.e., strict fuel/chemical inventory and
minimization of spillages, to reduce fugitive vapor emissions).

Noise and Vibration

e Disturbance to
general amenity

e Disturbance to

equipment will be maintained in good working order and,
where appropriate, acoustic hoods will be provided;

Taking maximum advantage of shielding provided by onsite
structures and offsite natural features (trees, etc) to minimize

religious noise levels at offsite receptor locations.
performance
Land ¢ restoration of disturbed soil to its original use or to an

e Change in land use

e Soil erosion and
sedimentation

¢ Soil stability and
compactness

e Loss of soil fertility

e Loss of land for salt

approved use;

installing adequate run-on and runoff drainage channels to
prevent flooding, inundation and silting;

good housekeeping during mixing of mud chemicals;
Provision of a test separator and flare system sufficient to
prevent accidental releases during pipeline pigging, purging
test and commissioning etc.

and Shrimp ¢ restoration of disturbed soil to its original use or to an
Cultivation/ approved use;
Production

Groundwater e Chemicals used will be managed through bioremediation and

e Reduction in
recharge potential
¢ Contamination

applied to irrigable land;

Monitoring routine discharges to ensure conformance with
Bangladesh standards.

The facilities shall be designed and operated to ensure that the
risks of accidental releases and spills of environmentally
hazardous compounds are minimized.

Biodiversity

e Loss of Species
diversity

e Damage to habitat

o Loss of species due
to disposal of
petroleum oil
lubricants and toxic
refuse

vegetation clearance will be minimized;

the site will be fenced and site access will be strictly controlled;
Damage to habitat in non-work areas will be encouraged to re-
grow to as near as possible its original condition.

Socio-Economic
e Resource use

employment of local people as much as possible;
Providing adequate fencing to safeguard communities from

e Income risks posed by project activities;

e Property value e Public relations programs with local communities should be

e Induced continually maintained to advise on risks and safety
development e High standards of project operation, environmental impact
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Source of Impacts Type of Impacts Mitigation Measures

mitigation measures and safety procedures must be
maintained at all times
e Establish good relationships with local communities and help to
support their community activities.
e Local community should be consulted beforehand and reach an
Cultural and agreement over appropriate timing for noisy activities
Archeological Sites Will be protected by working on the existing ROW or if
necessary by acquiring temporarily working space on the
o Religious and opposite side of the ROW.
Cultural sites
e Recreation and

aesthetic
Operation Phase e Variety of adverse |e High standards of project operation, environmental impact
effects mitigation measures and safety procedures must be
e Long term national maintained at all times
environmental and |e During operation some problem may occur. So, necessary
economic precautionary measures are required for protection
e Hazardous type e Ensure that air emissions from the project site comply with
wastes can pose standards
serious e Ensure that the noise level around the project complies with
environmental and standards
health / safety ¢ An inspection and maintenance (I&M) program should be
hazards implemented
e Hazardous wastes shall be managed in accordance with the
requirements of the concerned authority as stated above.
7.4.8 Mitigation plan for Historical and Archaeological Resources

No mosques, temples, graves and graveyards have been identified during will be protected by
working on the existing ROW or if necessary by acquiring temporarily working space on the
opposite side of the ROW. Equipment operators will be instructed to be especially careful not to
damage the mosques, temples, graves and graveyards.

7.4.9 Mitigation plan for Socioeconomic Impact

In view of the fact that permanent acquisition of land and securing / ensuring a minimum safe
distance is essentially required for laying the gas pipeline and sitting the metering and control
stations as per Gas and Mineral Safety Rules (1991 as amended 2003) and Acquisition &
Requisition of Immoveable Property Ordinance of 1982 of the country, it is unavoidable that
the project execution has to cause an impact on the people, trees & structures falling on the
alignment.

The basic and primary socio-economic impact of execution of the project as such, is the one to
be felt by the PAP, whose land, homestead, trees, structures and / or job/business is either
temporarily or permanently affected and there fore may call for due compensation /
resettlement as a measure for mitigation. Similarly, its socio-economic impact will also be felt at
the local and national level. Successful construction of gas transmission pipeline through the
designated area and at the Ti-in Point site will contribute significantly to the economic growth
at the national level.

In fact, some shrimp culture & salt farms has been identified on the route, and due
compensation will be made to the PAP and since the pipeline will be laid in the dry season, the
pipeline construction activities will not impact the fish breeding environment. Further, some
impact is expected on the sea navigation due to movement of project transportation like LNG
carriers, tugs, barges & speed boat etc. during construction of the sub sea pipeline and the
FSRU. This disturbance, though in a lesser degree, will continue for the operational purpose of
the FSRU complex.

The potential impact on the socio-economic condition at the local level will generate primarily

108|Page



Environmental Impact Assessment (EIA) for the Proposed offshore LNG Floating Storage and
Re-Gasification Unit (FSRU) moored at STL (Submerged Turret Loading)
Project at Maheshkhali under Cox’s Bazar to Build up Summit LNG Terminal Co. (Pvt.) Ltd.

from the employment of labor during construction activities. The Developer / Construction
companies will engage several local people, thus creating employment opportunities as well as
business opportunities for their goods and services.

On the other hand, the influx of outsiders may also cause some disruption to the social
structure of the local people. GTCL will seek to minimize this impact by introducing a Code of
Behavior (to be agreed with the local communities). Potential impacts will be temporary and
minor. Increased spending in the local economy by outsiders will be a positive impact, although
for a period of short duration only.

In depth discussion of these issues and mitigation/ compensation/ re-settlement measures as
per GOB regulations and guidelines have been recorded at this report prepared for GTCL.

7.4.10 Mitigation Procedures for Socioeconomic Impact

e Procedures for liaison with local people to be established before commencement of the
construction work. GTCL must clearly explain to local people about the need for the project
for both the country and regional contexts;

e GTCL must reassure the public about compliance with environmental impact mitigation
measures and safety measures prepared for local communities;

e Local communities must be consulted before commencing any future development projects
in or near their community;

e Large concentrations of housing for construction laborers should be avoided;

e Staff to be recruited locally where feasible. GTCL shall encourage contractor to employ
local people during construction work.

e Public relations programs with local communities should be continually maintained to
advise on risks and safety;

e High standards of project operation, environmental impact mitigation measures and safety
procedures must be maintained at all times;

e Establish good relationships with local communities and help support their community
activities;

e To ensure adequate compensation to the project affected people as per the law of the
country.

e Representatives from local communities should be allowed to join the committee to ensure
justice and transparency.

e Pipeline construction activities will be during dry season to avoid any impact on agriculture
or fish farming and fish breeding.

e Stream crossings and lying of sub sea pipeline will be done by application of highly
sophisticated technology and tall necessary mitigation measures method so that there is
hardly any potential impact on the navigation issues.

7.4.11  Mitigation Measures for Socioeconomic Impact

e Compensation:Following completion of pipeline construction, the land owners
normally regain the use of the land for agriculture, although it remains the properly of
the GTCL. The compensation payment which the land owners receive is thus an
additional benefit, or positive impact, although they have lost the asset value of the
land.

e Loss of Land. compensation for property is a common measure and GTCL has to
implement a RAP as per provision of the GOB rules.

e Loss of Income:Mitigation Measures for the families affected by income loss due to
gas development projects are usually entitled to have credit, training and necessary
market assistance to start alternative income generating activities. But it has been
observed that a very few number of the PAP would be losing any significant percentage
of their landed properties along a strip alignment and none of them are tenants as
would hardly be needing relocation. Only some salt cultivation & shrimps farms being
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affected; their owners will be duly compensated. Similarly, the casual labors so affected
during implementation of the project shall be paid for their loss of earning.

e Adverse impact on the poor-Usually,the mitigating measures include training in
skills, access to credit assistance with market intelligence and marketing. However, it
has appeared from the RAP study that the number of seriously affected households,
women headed households etc are so nominal in the area surrounding the project site
that special grants during continuation of the project in addition to the compensation
payment by the CDC, would perhaps help them restoring their lively hood.

7.5 ldentification of Immitigable Impact and Environmental Mitigation Proposal

7.5.1 Potential Impact on Aesthetics & Visual Quality
During construction and after completion of the project the aesthetic and visual impacts can
identify as below:

Construction Phase
ImpactSources: The sources of aesthetics and visual impactscanresult from:
e Grading of land at site for Tie-in-point;

e Storage of construction materials;
e Storage and disposal of construction waste, municipal waste;
e Physical presence of labour camp; and
e Earth work along the spur pipeline route.
OperationalPhase

ImpactSources: The sources ofaesthetics and visual impactscanresult from:
e Physical presence of the Tie-in-point at kalirdiar Char.
e Visible FSRU in the deep sea

7.5.2 Accidental Death of Birds

Operation Phase:

Some accidental death of sea birds may be occurred during FSRU Operation, Ship to Ship transfer
(STS) time and even some unwanted accident occur during there is any tower in operation.

7.5.3 Accidental emission Obnoxious Gas

Operation Phase:

During Operation of FSRU sometimes emission of obnoxious gas (within allowable limit) may be
occurring.

7.5.4 Residual Noise within Limit

During construction phase, there will be potential impact on marine fauna due to underwater
noise generation mainly during pile driving activities for jetty construction at ~1.5 km from the
shore. The sound energy generated from source of pile driving due to hammering of piles into
seabed propagates compression and transverse waves along the length of the piles into seabed
through marine water column. Noise produced is typically broadband noise, with some low
tonal peaks.

7.5.5 Residual Discharge within Limit

Spillage/ leakage of fuel and lube oil from the FSRU, bunkering of marine gas oil by support
vessels, discharge of cold water from FSRU operation etc may cause impact on marine fish-
Knife tooth sawfish, Olive Ridley Turtle, marine mammals Irrawaddy Dolphin and Indo-Pacific
Finless Porpoise. There is likelihood of mortality/injury of these species during operation phase
due to vessel movement surrounding the jetty area
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7.5.6 Social Impact with Infectious Disease

It's natural that working crew from within and outside the country would assemble and reside
in the camps to be located in the vicinity of the work sites mostly in and around the community
habitats.

Even though strict medical examinations would be specified in the EPC contractors HSE
provisions in the contract, the chances of spreading Infectious Diseases are there through any
one or more of them among the members of the existing social communities nearby.

This is more obvious due to the fact that there would be continuous inter-mixing of the
outsiders in the common places like markets, shopping centers and mosques etc. So,
appropriatemanagement plan has to be there to prevent any potential impact at the first
instance and then due mitigation measures are to be ensured, if and when turns essential.

7.6 Analysis of Impacts and Development of a Comprehensive Mitigation Plan

The operation of the project will have a number of both positive and negative impacts. The
predominant positive impacts include:
e A reduction in further degradation of local air quality resulting from the fuel switch from
burning gas as opposed to diesel fuel
e The potential saving of approximately 5 million tones of CO2 emissions also resulting from
the fuel-switch to burning gas; and
e The potential to influence a move towards more efficient technologies (such as combined
cycle gas turbine generation).

Impacts on air & noise quality due to construction activities shall be of short-term and would
cease to exist after construction is completed. The coastline is sandy and is not a high erosion
site, as revealed during field inspection. Similarly operational activities when conducted with
due diligence and caution, the predicted impacts can be considered insignificant, yet
assessments are required to be done to obtain a quantitative estimate and development of a
comprehensive mitigation plan as such.
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CHAPTER 08: ENVIRONMENTAL MANAGEMENT PLAN

8.1 Implementation of the Environmental Management Plan

8.1.1 Environment Safety Management System Process

Besides defining management’s requirements regarding Environmental Specialist, the GTCL's
Environment and Safety Management System (ESMS) establishes processes to apply the
system to their operations. These processes include steps to clarify accountability. These steps
are listed as follows:

8.1.2 Specific Activities and Responsibilities
The first step is to clearly assign responsibility to meet each Environment & Safety (ES)
requirement at all levels of the organization. This process begins at the top of management and
continues down through each level of the organization, so that until each affected person
understands his/her, Environmental Specialist responsibility. Managers and supervisors at every
level of Company organization review each procedure and then make one of three choices:
1. Determines that accountability for fulfilling a particular procedure more appropriately
belongs to a higher management level; or
2. Assumes personal responsibility either by (a) taking personal responsibility for fulfilling
the procedure or b) delegating responsibility for fulfilling the procedure to others in the
organizations; or
3. Pass the procedure along to those that report to him or her, who will then decide which
ones to keep and which to pass on.

This process will continue in organization until all procedures have an assigned responsible
person who will assure that the procedure is implemented. In many cases, several people will
be accounTable-for implementation of a procedure. For example, at the offshore FSRU and
onshore Tie-in Point sites and at supporting field camps more than one person would be
responsible for fulfilling the procedure regarding correct waste management.

8.1.3 Implement the System

In the implementation step, all of those responsible for implementing each Environmental
Specialist procedure will develop the approach and the systems needed for procedure
implementation. Clearly defined roles and responsibilities are critical, along with the necessary
training, to support implementation.

The exiting organizational set-up of GTCL is given in Figure-8.1 and based on the same, the
institutional arrangement designed for EMP of the FSRU and Gas Transmission Pipeline
activities project has been shown in Figure-6.1 reflecting the inter-linkages between GTCL
Technical Staff, the Project Developer and the Environmental Specialist of the client/contractor
so far as implementation, supervision and monitoring of the EAS issues are concerned.
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Bangladesh Qil, Gas & Mineral Corporation (Petrobangla)
Organization Extract

Chairman
Secretariat 1 Administration Finance Planning Operation & Mines | = Production Sharing
| S — — | Contract
. . L Engineering 1 Production &
Strategic Planning & Investigation & A " -
Resources Mobilisation ]__ Study Project Division _l\iarketlng Division
Planning & Monitoring | MIS Deptt Environment & Reservoir & Data
Nivicin n = Safety Division T~  Management
Division
| Construction Deptt
Mineral Exploration Mine Operation |
& Implementation —— Division
Division
L IT Deptt } s

Figure-8.1: Petrobangla Organization Extract
8.2 Mitigation Measures of Project Impacts

8.2.1 Mitigation/Beneficial Enhancement Measures

For effective and environment friendly operation of the gas industry, a set of guideline tools
and suggestions are necessary which need to be followed at various stages of exploration,
drilling, work over, pipeline and plant installation, operation and maintenance. It is equally
applicable for this particular Offshore FSRU, Sub Sea Gas Pipeline and Onshore Tie-in Point
Activities project.

This plan generally has various components of management depending on the type of the
activity and types of operation, discharge and their pollution potential. The EMP once prepared
forms the basic of environmental management actions from the part of the FSRU plants & Gas
Pipeline authority and often may need modification or up-gradation because of changes in the
plant operation or factual pollution load / environmental problems detected afterwards. The
plant and facilities authority may also need fleshing out the suggested outline of the EMP laid
down in this report.

The Environmental Management Plan will be implemented according to the following
Management action and responsibility parameters, mentioned in Table-8.1. A comprehensive
summary of the main environmental and social issues related to the project has been
considered in this Table-and has been placed below:
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Table-8.1:. Management Actions and Responsibilities

Potential Impacts

Benefit enhancement/
mitigation measures

Management actions

Executive
responsibilities

Pre-Construction phase

e Environmental
degradation arising
from impacts which
were not identified
during this stage of
project preparation

o Additional
environmental
investigations during the
detail stage of project
preparation

Scoping studies to be carried out for
all sub-projects prior to lunching of
the activities

Study and Design
Consultant/
Developer (SDCD)

e Agricultural, homestead
and commercial land
acquisition

e Permanent loss of land
and crop production

¢ Physiological stress
Increase of land value

Land acquisition notice should be
served to the owners well ahead of
time. Provide adequate quick and fair
compensation to the real land owners
in accordance with applicable laws of
GOB for land loss

Petrobangla and
local authorities

¢ Local population suffers
uncertainties
concerning land &
other asset acquisition
arising from survey
team activities, and
subsequently by
commencement of land
acquisition procedures

e Provision of full and
timely information
regarding the project &
its implications in terms
of land & property
acquisition

Establishment of procedures and
organizational arrangements for
official promulgation of information to
affected communities. Briefing of
survey teams on how to answer
simple questions & which questions
must be addressed to the appropriate
authorities. Resettlement Action Plan
(RAP) / Land Acquisition Action Plan
(LAP) to include an effective
information dissemination
programme, which is fully
implemented when land acquisition
commences for any expansion / new
development program

Petrobangla and
local authorities

SDCD

Consultant
appointed for
RAP/LAP
preparation /
Petrobangla

¢ Financial hardship
associated with
inadequate
compensation for land,
property & loss of
business, employment
etc.

e Payment of full and fair
compensation to all
affected parties

Identification of land & property
acquisition etc. requirements
Authorities to ensure proper
assessment and timely payment of
compensation, prior to
commencement of any activities
Preparation of detailed RAP / LAP
covering all necessary aspects, by
NGO appointed by Petrobangla (PB)

SDCD to prepare
site plants,
Petrobangla to
prepare Mouza
plans
Petrobangla
/Deputy
Commissioner

/ Ministry of Land
Consultant
appointed by
Petrobangla

e Delays in project
implementation and
thus benefit lag
associated with
fraudulent
compensation claims

e Preparation of a
complete record of
existing properties
immediately prior to
commencement of the
land acquisition process

Preparation of a dated video
recording, taken from a moving
vehicle, which show both road
margins and all nearby structures
Advice to local communities of the
existence of the video, that any work
over started after the date of the
recording may not be covered by the
compensation process, and that
fraudulent compensation claims will
be appropriately dealt with by the
authorities

Consultant

Local authorities

Construction Phase

e General adverse
impacts of onshore
pipeline construction &
tie-in activities

o Contractors/Developers
to behave in an
environmentally
responsive manner

Description of the works to indicate
that the PB / GTCL view
environmental matters to be of
considerable importance and that the
contract will be administered
accordingly

Briefing of appointed contractors on

SDCD
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Potential Impacts

Benefit enhancement/
mitigation measures

Management actions

Executive
responsibilities

mobilization, regarding sensitive
environmental matters and
reinforcement of advice regarding
contract administration; contracts to
be administered accordingly.

The Engineer

¢ Increased employment
opportunities for the
local population

e Construction contracts
to require maximum use
of local labor,
contractors to take
positive steps to recruit

Inclusion of appropriate clauses in
work over contracts.

Monitoring of compliance during
construction and appropriate

SDCD

The Engineer

women, the destitute administration of the contracts. e Work over
and landless, with a Supervision and
minimum of 30% of the Monitoring
workforce to be female, Consultant
and at least 25% of
works to be carried out
by labor, so far as
practicable.
e Loss of houses or other | Options for reducing o Appropriate designs to be prepared |e SDCD
permanent tree felling to be which minimize the need for tree
structures/trees investigated, including felling
associated with widening of premises e SDCD
construction of any and raising without o All large trees, or those of religious or
subprojects felling cultural significance lying on the
premises or within 10m of the toe of [¢ CSMC
¢ Alignment to be the premises, which are not to be
adjusted to avoid felled or damaged to be identified on |¢ SDCD

permanent houses or
significant trees
wherever this is feasible.

e Work over contracts to
make provision for
penalty for damages of
the above.

site plans.

Trees not to be felled or damaged to
be clearly marked

Inclusion of appropriate clause in
work over contracts

Monitoring of compliance during
construction and appropriate
administration of contracts. Detailed
replanting Programme to be prepared
and implemented outside the civil
works contracts, under the
management of an experienced NGO
appointed by PB / GTCL. if required.

The Engineer

SDCD to prepare
programme. NGO
to manage
implementation.

e Erosion of pipeline /
plant site borrow pit
leading to deterioration
of the surrounding land
with long-term adverse
effects on economic
benefits

o Earthworks
specifications and Bill of
guantities (BOQ) to
include provision for
placing grass turfs on all
earthworks slopes, and
refilling the borrow pit
as soon as possible after
the work is completed.

Inclusion of appropriate items in BOQ
etc.

Monitoring of compliance during
construction and appropriate
administration of contracts.

Sensitive sites to be identified;
options for protection measures to be
investigated and suiTable-measures
to be incorporated in project designs,
specifications etc.

Adequate maintenance budgets to be
made available and local Contracting
Societies to be established to carry
out routine maintenance of slopes /
embankments.

SDCD

The Engineer

SDCD

Consultant

Petrobangla with
NGO assistance, if

required
¢ Contractor’s workforce |e Contractors to provide |e Inclusion of appropriate clause in e SDCD
presence increasing own suitably equipped work over contracts
pressure on already and staffed site / e BOQ to include item for provision of
strained local medical emergency medical medical facilities. e SDCD

facilities

facilities

Monitoring of compliance during
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. Benefit enhancement/ . Executive
Potential Impacts L Management actions L
mitigation measures responsibilities
construction and appropriate e Consultant

administration of contracts

The Engineer

e Incomplete post-use
clearance and
reinstatement of base
camp and other
temporary work sites,
leading to loss of land
productivity or
additional costs for
landowners to reinstate
land

o Contractor to prepare

site restoration plans for
approval, prior to
abandonment, and to
implement such plans
fully

Inclusion of appropriate clause in
construction contracts

All temporary works sites to be
notified by the contractor, prior to
use. All sites to be photographed to
provide a record of pre-use state
BOQ to include nominated lump sums
for reinstatement of temporary sites.
Monitoring of compliance during
construction and appropriate
administration of contracts

SDCD
Consultant

SDCD

The Engineer

¢ Pollution of land,
groundwater and
surface water arising
from sanitary and other
wastes and spillages

o Contractors to prepare

for approval detailed site
environmental plans for
the base camps and
other work sites, which
make adequate
provision for safe
disposal of all wastes,
and prevention of
spillages, leakage of
polluting materials etc.

e Contractor is to be

required to pay all costs
associated with cleaning
up any pollution caused
by his activities and to
pay full compensation to
those affected.

Inclusion of appropriate clauses in
work over contracts.

Monitoring of compliance during
construction and appropriate
administration of contracts.

SDCD
Department of
Environment
(DOE)

The Engineer

Consultant

Operation & Maintenance Phase

e Pollution of land, and
surface water arising
from discharge of
wastes and spillages
from Tie-in & scraper
traps and valve stations
etc

¢ Pollution of sea water
at FSRU site and sea
bed pipeline sites.

o Proper mitigation’s plans

are to be developed by
GTCL for each of the
subprojects to handle
the various discharges

Effective monitoring during operation

Petrobangla /
SDCD/ DOE

e Humansafety

e Proper restrictive

measures have to be
taken for movement of
people, navigation and
the working crew in and
around the work sites
both offshore & onshore
to prevent any accident
causing injury or loss of
life.

Human safety is an important issue
and has to be monitored in all stages
of operation.

Petrobangla /
SDCD

o Effects on human
hearing: Potential to
cause hearing
impairment from the
use of air horns,
vehicles, and other
equipment

e Equipment should be

selected on a low noise
basis operation of noisy
equipment should be
minimized all
appropriate personal
protective equipment

Petrobangla /
SDCD
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Potential Impacts

Benefit enhancement/
mitigation measures

Management actions

Executive
responsibilities

(PPE) to be used

¢ Handling, storage or
transport of all
hazardous materials
have impact to soils or
ground / surface water
as a result of leakages
or spills during use.

¢ Hazardous materials to
be only transported in
suiTable-vehicles
equipped with
appropriate emergency
equipment

Stringent monitoring has to be
exercised in Handling, storage or
transport of all hazardous materials.

Petrobangla / DOE

¢ Potentials for impact to
safety or human health
as a result of contact,
ingestion or inhalation
of hazardous materials

e Relevant staff to be
appropriately trained on
the use, storage,
handling and transport
of hazardous materials.

o First aid facilities to be
available on site, at
FSRU and with field
teams at all times.

Safety management procedure and
guide lines and manuals to be
present and accessible to all staff. All
staff to be formally notified of their
location and use.

Petrobangla /
SDCD / DOE

¢ Risk to the biophysical
environment due to
con tact with
hazardous materials or
arising from habitat
contamination

o Storage facilities to be of
an appropriate standard
for the level of hazard
presented by substance.
This includes
appropriate access
control.

Records to be kept of all hazardous
materials present on site at all times.
Appropriate emergency response
equipment to be available wherever
hazardous materials are used.

Petrobangla /
SDCD / DOE

¢ Potential to cause
hearing impairment
from the use of air
horns, vehicles,
explosives and other
equipment.

e Equipment to be
selected on a low noise
basis. Operation of noisy
equipment should be
minimized.

Effects on human hearing should be
kept at minimum. Appropriate
personnel protective equipment (PPE)
has to be provided and use of same
has to be ensured.

Petrobangla /
SDCD

e Occupational injuries/
traffic emissions

Potential to cause
injuries through the
operation of vehicles
and equipment.

e Education of all staff
members on risks in and
around the project site
All appropriate
personnel protective
equipment (PPE) to be
used

First aid kit to be kept with staff in
the field and trained personnel to be
on hand

PPE should be provided at all work
places and usability has to be
inspected for replacement when felt
necessary.

Training to be organized for proper
use and maintenance of PPE

Petrobangla /
SDCD

¢ Air pollution and
chemical emissions

o Potential for air quality
impacts in the local area
that may affect the
health or workers and
local residents

Equipment should be selected on a
low emissions basis

Operation of vehicles that may
disturb dust should be minimized.
A project speed limit should be
applied to reduce dust disturbance

Petrobangla /
SDCD / DOE

e Impacts created
through the presence
of migrant workers

e Appropriate actions
should be taken to
reduce the impact of
increased stress on local
food and clean water
supplies as well as
increased chance of
cultural conflict with
possible potential for the
influx of sex workers.

External workers should have medical
checkups prior to commencing work
to minimize the prevalence or
potential for introduction of any
communicable disease to the local
area.

Petrobangla /
SDCD

e Psychological impact

o Potential for panic in
cases of unusual flaring

Community to be adequately
informed of what should be expected

Petrobangla /
SDCD
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Benefit enhancement/ Executive

Potential Impacts S Management actions A
mitigation measures responsibilities

or uncontrolled release as a result of the operational
of gaseous emissions activities before hand.
mistaken for accidental
fire / explosion / blow
out or earthquake

8.3 GTCL’s Environmental Policy Statement

GTCL is committed to the protection of the environment and will conduct its operations in
compliance with all relevant local, national and international environmental legislation and
standards.

GTCL will Endeavour to ensure the protection of human health and the environment by
complying with the letter and spirit of the national environmental policy, environmental
legislation, and promulgate (Gazette) environmental rules and regulations of the GOB and
international treaties and conventions accepted by the government.

8.3.1 Prevention, Control and Mitigation Plan
Safety is only a precautionary measure. Incidents and accidents cannot be entirely avoided or
prevented. There is also no guarantee that an accident will not happen even if all measures are
taken to stop the incident or accident. Specific mitigation and preventive measures would
depend on the particular types of hazards expected to happen in a given work situation. Table-
8.2 lists some preventive and mitigation measures:

Table-8.2: Safety Hazard Presentation-Control Mitigation Measures

SN Event Prevention, Control and Mitigation Measures
1. |General Instruction for 1. |Personal and continuous visual supervision of the worker who is not
Workers competent to perform the job

Workers to be conversant on the general safety procedures

Workers must be confident that they have adequate training on handling
unsafe or hazardous material

2. |Maintenance of 1. |Employer shall ensure that all equipment used on a work site is maintained
Equipment in standard condition
2. |Will perform the function for which it is intended or was designed
3. |Is of adequate strength for that purpose
4. |Is free from potential defects
3. |Traffic Hazard 1. |Where there is a danger to workers from traffic, GTCL shall take

appropriate measures to ensure that the workers are protected from traffic
hazards

2. |Ensure that workers who are on foot and who are exposed to traffic
hazards on traveled rural roads wear reflective vests or alternative clothing
that is cleanly distinguished

3. |Where the operator of vehicle do not have a clear view of the path to be
traveled on a work site, he shall not proceed until he receives a signal from
a designated signaler who has a clear view of the path to be traveled

4. |Illumination 1. |Ensure that illumination at a work site is sufficient to enable work to be
done safely

2. |Where failure of the normal lighting system would endanger workers, the
employer shall ensure that emergency lighting is available that will
generate sufficient dependable illumination to enable the workers to: