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Executive Summary

Environmental Impact Assessment (EIA)

The proposed dredging project is located in the southwestern regiomglBash which is a

part of alluvial delta formed by major rivers originating from the Himalayas. The project
location is seismically lower active zone. The noteworthy aspects of the environment include
rural setting, fish/shrimp farms, flat topography lwgome low lying area, tidal flushing,
salinity dominant in both surface and ground water. The study area is also ecologically very
important due to the world famotise Sundarbans mangrove Forest. A detail features of the
Sundarbans ecosystem have beaba@iated under the base line study. The Passur river is the
only approach river of Mongla port. Water depth varies at different reach of theTheer.
reduction in dry flows in the Ganges distributaries to the southwest region is the most serious
threat o this region. It shows a continuous process of siltation progressing generally from the
northwest toward the southeast. The sauéistern coastal zone is in a state of transition from

an active developing delta to a semoribund delta. In the last few aes, the number of

ships at Mongla Port has been increased tremendoDsig.to huge congestion at the
Chittagong Port, most of the ships are diverting to the Mongla Port. After completion of the
Padma Bridge, Khulrdongla Rail Line, Rampal Power PlantcaKhan Jahan Ali Airport,

more loads are expected to come to this port. Considering the aforementioned issues, Mongla
Port is planning to handle 10 m draft ship at Jetty and for this purpose\igationchannel

should be dredged up to 8.5 mCD and Jetigt is to be dredged up to 10.5 m (Based on

recent bathymetric datef Passur Channel, it is evident that dredging is required fora3¥y

km from Mongla Port Jetty to Harbaria Khal.

The Environmental Impact Assessment (EIA) reveals that the myapdradverse impacts of
the proposeddredging activities are omphysical, ecological and social environment.
However, heseimpactsare considered of low to medium significance and can be mitigated.

Important Environmental Impacts
Impact on the Outstandtig Universal Value (OUV) of the Sundarbans
Outstanding Universal Value is one of the central ideas underpinning the World Heritage

Convention(Department of the Environment and Energy, 2019)1997, the Sundarbans
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was recognized as UNESCO World Heritage Site considering two (two) i.e. criterion (ix) and

criterion (x).

1 The potential impact of dredging is localized at thedding and disposal locations. The
project activities will have insignificant impact on -gning ecological and biological
processes dhe Sundarbans (Criterion ix, UNESCO World Heritage Site) since sediment
pl ume wonot have di s paenrds ewo niontt oi ntchree aSwen dtar
addition, the proposed dredging does not
biodiversity in both the terrestrial and marine environment.

1 The proposed dredging stretches will experience temporary loss oidentironment
though area of the dredging stretches is very small compared RafiseiEstuary and
outer bar area. The dredging activity would have limited effects on habitats required to
maintain the diversity of fauna and flora in the Sundarbans Wrailitage Site (WHS,

Criterion x) since chance of change of physical environment is very insignificant such as
change of turbidity and other water quality parameter. In relation to retaining the integrity
of the WHS (the Sundarbans), the proposed dreddirgject does not cause loss to any

whole OUV element (Wholeness Criterion), there will be no reduction in the size of the

WHS property.

Impact during Dredging Operationn PassurChannel

The proposed dredging of tiRassurChannel is located at the riveretch, which has been
experiencing river bed scouring and formation of bars naturally over the years. The dredging
will be done along the river flow, and turbidity of water is very likely to increase along the
river not transversely. In addition, duringllfmoon and new moon time, dredging work will
remain suspended since high current due to higher tidal range is likely to disperse sediment
plume to the Sundarbans. The dredging will be carried out following the natural thalweg and
flow of the river only b increase navigability at the shallower stretS8hmulations of the
hydrodynamic conditions revetilat dredging in the river does not increase current speed in
the river and there is no change in current speed along the riverbanks due to dredging.
Howeve, current speed is slightly decreased along the dredged channel and the adjacent area.
No significant change of current speed is evident near the banRsssurriver due to
dredging operation along the proposed locations. This implies that the dredgthg

proposed locations will not cause any significant erosion of the banks. The minor decrease in
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mean current speed is very likely to causesiliation on the riverbed at the dredging
locations. Resiltation on riverbeds will decrease suspended settimencentration of river
water. The change of depth of channel will occur at the specific locations but at neither
upstream or downstream nor left or right bank of the river.

Impact of DredgedmaterialsDisposal

The dredgedmaterialsdisposal plan incluels disposing of dredged material on naturally
accreting zone, eroding bank to reduce erosion of mangriiasgroves are very likely to

grow on the reclaimed land and contribute in enhancement of the coastal ecology as it is
recommended to keep low layiagea at disposal location with specified distance, which will
have served as pool of freshwater reservoirs (e.g. recharged from the monsoon rain) as
discussed in the recommendation section of this EIA reptatement ofiredgedmaterials

causes the igpasion of sediments and release of high sediment laden runoff from the
disposal sites. Thushe filling process should be commenced from low water depth at the
selected locations in disposal site and there should be a delta building process tuthegeo

filled by sand. Environment friendly silt curtain and/or other site specific measures would be

used to prevent dispersion of sediment plufene of the disposal locations is within the

WHS of the Sundarbans and there is no scope of loss of the mangroveeki due to

dredging and dredged materials disposal locationsRather, there is a huge potential of

growth of mangroves on the land reclaimed by the disposal of the dredged materials.
Impact of Noise during Dredging

Noise during dredgingoperation would aase disturbance to theneighboringterrestrial

animals and birds and disruption to migration of fish and dolphins. In this context, efficient
dredging equipment should be selected to reduce the noise both above and under water during
dredging operation (@. isolation of exhaust systems, by keeping close the door of the engine
room). The dredging work should be carried out during daytime, where possible, rather than
at sunrise or sunset (e.g. significant disturbance to wildlife) or during night time. @Gtaerw

the dredger should be ramp up slowly at the starting time to the levels of engines so that
minimum disturbance would happen to the marine and terrestrial fauna for them to move

away from the dredging area for significant noise emissions.
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Remarks on @erall Environmental Impacts

The potential benefits of the project will compensate the negative impact if the prescribed
Environmental Management Plan (EMP) were implemented. The proposed project will create
enormous potentiality of economic and socialelepment of the region. The negative
impact of the project on Physical, Water resources, Forest, Land and soil, Fisheries, Ecology
and Socieeconomic environment was found minor and can be mitigated/compensated by

adoption of different environmental andlipition abatement measures.
Social Impact Assessment

In order to pursue he social impact assessments (SIA) of the dredging projecfocus grap
disausson (FGD) and public consultation (PC) methods were usedl he outcomes ohe SIA

study of the projectreasfoll ows:
Property Loss

The consultant, after conducting site visit, found that thereis no privateresidential or make
shift structures which arelikely to be affected due to the activities othe projectTherefore,

thereisno posshility of property loss.
Income Loss

There is no likelihood of loss of income arising from the implementation of the proposed
project. Rather, additional facilities provided at the port will increase employment

opportunities and perhaps higher income with higher prodtyct
Economic Development

The proposed project will provide a vital work to progress the overall business framework in
southern part of Bangladesh. This project will support development of the overall Mongla

Port area due to increased level of Exponpim activities.
Dredgedmaterials Disposal Site

The proposed disposal sites for the dredged materials along the river side (from Chilla
bazar to Joymonir gol) are now used as fish farming (gher). The people involved with this
fish farming will be comperated by the MPATherefore, implementation of the proposed
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project woud have no direct adverse impact. On the other hand, there are significant
positive impacts due tdevelopment othe port facilities as well aacrease ofemployment
opportunitiesin various tiers in port activities. Therefore, it can be concluded that the proposed project

is socially feasible.
Conclusions

Based on the detailed environmental impact assessment (EIA), it was found that the proposed
dredging project will generate overalbgtive impacts on the socioeconomic conditions of

the entire Khulna region. However, minor adverse impacts would occur on the existing
environment, which could be mitigated through the proposed environmental management
plan. Therefore, it can be concludettiat the proposed project is socially viable and

environmentally feasible.
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Chapter 1
INTRODUCTION

1.1 General

This Environmental Impact Assessment (EIA) report has been prepared in connection with the
proposed Feasibility Study for Dredging PassurChannel of Mongla Port project. Mongla Port
Authority (MPA) has engaged the Consultancy Research and Testing Services (CRTS), Department
of Civil Engineering, Khulna University of Engineering & Technology (KUET) through a formal
contract agreemeérsigned on '$ March, 2018. The EIA study team comprising of mdiciplinary
specialists conducted several field visits at the proposed site and carried out detailed field and
laboratory investigations as well as required survey on stakeholders ereptbp present report.

This EIA report has been prepared complying with the requirements of Department of Environment

(DoE) under the Ministry of Environment and Forest (MoEF).

1.2 Background

Sea ports are important gateways for effective trading betweentr@s. Currently, there is a huge

gap between available capacities of Ports and the demand for services in Bangladesh. Mongla Port,
once economic nerveenter in the soutivestern region of Bangladesh after the Chittagong port, is
now in a dire situatiorwith its yearsold infrastructure due to insufficient docking, storage and
delivery capacity, and lack of appropriate modernization. Mongla Port, approximately 71 nautical
miles upstream of the Bay of Bengal, is located at the confluenéassuRiver and Mongla Nulla

(Figure 1.1). The port is well protected by the largest mangrove forest the Sundarbans. The port has
been serving as an important economic hub for the greater Khulna and Jessore districts of

Bangladesh from decades ago.

Bangladesh is targeg an industrial growth rate of over 7% per year, and there has been an
increased emphasis on the expansion and growth of infrastructure sectors to meet the SDG
(Sustainable Development Goal) of Govt. by 2030. The prospects of rapid growth in infrastructu
sectors is driven by two factors(1) sustainable economic growth is contingent upon the support of
strong i nfrastructure development and (2) the

development of these sectors. Since ports aredle gateways for a state, their ability to meet the
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increasing demands of a rapidly growing economy is crucial for addressing the rising import and

export traffic.
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Figurel.1: Location of Mongla Port ansurrounding area

In the year 20022010, the port handled 1.46 million ton of goods and 19,203 TEUs of containers.
The handling of container increased more than two times in the year£281@07 TEUsfompared

with the year 2010The Port provides faciliégs and services to the international shipping lines and
other concerned agencies with shore based facilities like jetties, storage and stack yards, and cargo
handling equipment. In Bangladesh, most of the industries are located in and around three major
cities of Dhaka, Chittagong and Khulna. The business community in Dhaka and its surrounding areas
are less interested to import and export their cargos through Mongla Port because of the present

inadequate transportation system that does not guaranteeotlement of the cargos in possible
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guickest and shortest time. The present Government has given high emphasis for the development of
Mongla Port by improving the infrastructures and surrounding road networks. As a courageous
endeavor, the construction of dMaa Bridge at Mawa point has already been started, which, once
completed, will reduce the travel time and distance between Mongla and Dhaka from existing 273
km to 170 Km. Whereas, the distance between Dhaka and Chittagong port is about 260 km. So, the
busness community of Dhaka and its surroundings will be more interested to use Mongla Port for

importing and exporting services of their cargos/ships.

Cargo handling congestion in Chittagong Port will be decreased if the cargo handling capacity of
Mongla Pot is utilized in full scale. At present, Jute and Jute goods, Frozen cargo and other general
cargoes are generally exported from the Mongla port. After commissioning the Padma Bridge at
Mawa point, there will create a bright prospect in exporting garmegdsand lather, etc. through
Mongla Port. Moreover, import of heavy machinery & equipments, fertilizer, food grain, sugar,
motor vehicles, raw materials for industrial operations will be increased significantly through
Mongla Port as compared to the prasescenario. Consequently, establishment of different
industries, scope of enormous employments, expansion of trade and business in tiaesieuth

part of the country and overall activities of Mongla Port will be increased rapidly.

Mongla Port is proviohg services to international shipping lines and other concerned agencies. For
the development of shore based facilities and enhancement of container handling capacity, the
Mongla Port authority is willing to do thEeasibility Study for Dredging ifPassurChannel of
Mongla Port. This study has been undertaken to carry out the Environrreptadt Assessment

(ElA) in connection with the proposed Feasibility Study for DredgmBassuiChannelof Mongla

Port project.

Mongla Port, the second seaport of Bladesh is located about 131 km upstream from the Bay of
Bengal, in the soutiwestern part of the country. The port is situated at the left bank dtabsur

River. The navigability of Mongla Port is vital to the economy of the country. Further develbpmen
of deep draft navigation facilities and application of the state of the art technology for their
continuing maintenance are essential for future prosperity. The reduction in dry flows in the Ganges
distributaries to the southwest region is the most gsribreat to the region. It shows a continuous
process of siltation progressing generally from the northwest (NW) toward the southeast (SE). The
southwestern coastal zone is in a state of transition from an active developing delta to-a semi
moribund delta Saline intrusion haveenincreased due to tidal penetration and reduction in

freshwater flows.

CRTS, Department of Civil Engineering, KUET 3



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

In the last few years, the number of ships at Mongla Port has been increased tremendously. Due to
huge congestion at the Chittagong Port, a portion of thes siie diverting to the Mongla Port. After
completion of the Padma Bridge, KhulMongla Rail Line, Rampal Power Plant and Khan Jahan

Ali Airport, more loads are expected to come to this port. Considering the aforementioned issues,
Mongla Port is planningp handle 10 m draft ship at Jetty and for this purpose, the channel should be
dredged up to 8.5 mCD and Jetty front is to be dredged up to 10.5 m CD. Figure 1.2 represents the
proposed dredging arealassuChannel (Mongla Port to Harbaria).
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Figurel.2: Proposed Dredging areafassuChannel (Mongla Port to Harbaria)

1.3 Objectives of the EIA

The overall objective of this study is to conduct Environmental Impact Assessment (EIA) of the
proposed Feasibility Study for Dredging HassurChannel of Mong Port project infrastructure

with the purpose of implementation of activities in an environmentally sound and sustainable manner
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ensuing that all negative effects are mitigated as best as practical and positive impacts are enhancec
and finally obtaininghte Environmental Clearance Certificate from the DoE. The specific objectives

of this study are outlined as below:

U ldentification of national and international legal environmental requirements

U Establishment of environmental and see@mnomic baseline cortiin of the study area
U Prediction and evaluation of potential environmental and semdmomic impacts

U Identification of mitigation and abatement measures

U Development of Environmental Management Plan (EMP)

1.4 Scope of the EIA Study

The scope of the study inges identification of statutory requirements, prediction of potential
environmental and soceconomic impacts and formulation of EMP. Detailed scope of this study

are:

U Conduct field visit, reconnaissance survey and consultation with stakeholders;

U Assessmant of Baseline Environmental Conditions (Human Settlement, Noise, Air Pollutants
and Greenhouse Gases, Water Resources, Land use Pattern, Terrestrial and Marine Ecology,
etc.);

U Socioeconomic condition through focus group discussion (FGD), and questierswavey
(QS) for the establishment of social baseline conditions;

U Identification of important environmental and social components (IESCs) likely to be
impacted by the proposed development activities;

U Assessment of environmental and social impacts of piteposed interventions of port
development following GoB guidelines;

U Preparation of environmental management plan (EMP) and social management plan (SMP)
which include mitigation measures, enhancement measures, compensation measures,

contingency measures@an environmental monitoring plan.

1.5 Methodology of EIA Study

The EIA of the proposed Feasibility Study for Dredging and River TrainingassurChannel of
Mongla Port project has been conducted following the identification of key impacts on natural and
social environment and evaluation of the significant impacts along with recommendation of initiative

measures as well as listing of unresolved environmental issues. The EIA includes collection of
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baseline information, setting of boundaries, impact assedsna@d suggestion of mitigation
measures and providing an environmental management plan. Flow diagram of the process followed

in the Environmental Impact Assessment (EIA) of the project is presenkeglire1..

Project Description

Il

Review of Policy, Legal and
Administrative Framework

Environmental and Social
Baseline Survey

[l

Identification of Impacts by the
Proposed Development Activities

Prediction of Impacts through Model
Simulation and Data Analysis

l

Evaluation of Impacts
Based on GoB guidelines

&

Mitigation Measures through Environmental
Management Plan (EMP) and Social Management Plan

Decision Makers [ Communication

Final Decision and
Conclusions

Figurel.3: Flow Diagram of EIA Study

1.6 Environmental Classification of Project

Although the Feasibility Study for Dredging and River Trainind?assuitChannel of Mongla Port
project project is not listed in any categories of Envirortale@onservation Rules (ECR, 1997) of
Department of Environment, this Project is classified as red category project in accordance with the

requirements of the Department of Environment (DoE), Ministry of Environment and Forests,
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Government of Bangladeshdnequires a full EIA. The 69 types of projects listed as red category in
the ECR (1997) includes engineering works where the capital investment is more than 1 million

Taka. The Project investment is more than 1 million taka, and hence is a red categty Pr

1.7 Limitation s

This EIA is prepared based on past experience on similar types of activities as well as field
investigations and public consultations carried out in connection with the project. However, attempts
were made to identify most of the potahiimpacts both positive and negative due to the proposed
Feasibility Study for Dredging and River TrainingRassuiChannel of Mongla Port project and its

O & M within the limited time periods.

1.8 EIA Team

The study team has been formed having their arfeaspertise in the related field. The positions are
assigned to each team members accordingly in order to accomplish the work smoothly and timely.
The team composition is shownTiable 1.1

Tablel.1: Name ad Position of the EIA Study Team Members

l\?(l)'. Name of Study Team Members Position
1 Prof. Dr. Dr. Quazi Hamidul Bari Team Leader
2 Prof. Dr. Md. Shahjahan Al Coastal Morphologist
3 Prof. Dr. Md. Saiful Islam Water Quality Specialist
4 Prof. Dr. Kh.Mahbub Hassan Environmental Impact Assessment (EIA) Speciali
5 Prof. Dr. S. M. Moniruzzaman Social Impact Specialist
6 Dr. Md. Khalekuzzaman Data Analyst

1.9 Organization of the Report

This EIA report describes the overall approach being followed instiidy. The report contains
eleven chaptersChapter 1 describes the background, objectives and scope of study and
methodology adopted;hapter 2 presents the review of polickegal and administrative framework;
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Chapter 3 depicts the project details wittosting;Chapter 4 represents the environmental baseline
conditions;Chapter 5 provides the social impact assessment, mitigation technique as well as social
management plan for the proposed proj&itapter 6 provides environmental impact evaluation;
Chapter 7 suggests the mitigation measures with regards to environmental sustair@2iwlfter 8
provides description on outstanding value (OUV) of the Sundayisamally, Chapter 9 gives some

concluding remarks based on overall features of the ongoing studie

CRTS, Department of Civil Engineering, KUET 8



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

Chapter 2
POLICY, LEGAL AND ADMINISTRATIVE FRAME WORK

2.1 General

The proposed Feasibility Study for Dredging and River TrainingassutChannel ofMongla Port

project must comply with the relevant legislation and planning requirements of the Government of
Banglacsh, as established aodadministeredy the Ministry of Environment and Forest (MoEF)

and Department of Environment (DoE) and other national and local jurisdictions. The policy,
strategy and regulatory issues are particularly important for any prajegoment or developer,

before they physically go for the execution of any program or plan. The proponent is supposed to
comply with the provisions as applicable and necessary for any development program. The
subsequent sections provide the relevant ndtieggslative, regulatory and policy instruments and

bring out the concerned aspects of these to the notice of the proponent for their awareness, education

cognizance and compliance and also for any reviewer of the document for environmental clearance.

The Mongla Port Authority has proposed to establish the Feasibility Study for Dredging\and Ri
Training in PassurChannelof Mongla Port project with a view to providing safe and sound
management for the imported/exported containers through this port. Jottie respective authority

is required to conduct the Environmental Impact Assessment (EIA) as it is obligatory under the
national law of Bangladesh. According to the Environment Conservation Act, 1995, no industrial
unit or project will be establishedr undertaken without obtaining an Environmental Clearance
Certificate from the Department of Environment. In respect of legal obligations and policy guidelines
under the EIA study of the Feasibility Study for Dredging and River TrainirRassuiChannelof
Mongla Port project the following activities have been carried out:

U Identification of national legal obligations in relation to the interventions which will be
required to review under the EIA study of the proposed project;

U Exploration of the nationalegislative provisions and policy guidelines on environmental
sectors;

U Identification of the international legal obligations and relevant provisions of multilateral

environmental agreements related to the proposed project interventions;

CRTS, Department of Civil Engineering, KUET 9



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

2.2 National Environmental Legal Provisions

The Environment Conservation Act of 1995 is the key legislation in relation to environment
protection in Bangladesh. This Act has been promulgated for environment conservation, standards,
development, pollution control, and abatemdhhas repealed the Environment Pollution Control
Ordinance of 1977. The Act has been subsequently amended in 2000, 2002, 2007 and latest
amendments done up to year 2010. The main objectives of the Act are: (a) Conservation and

improvement of the enviranent and (b) Control and mitigation of pollution of the environment.

The main strategies of the Act can be summarized as:

U Declaration of ecologically critical areas and restriction on the operations and processes,
which can or cannot be carried/initiatecthe ecologically critical areas;

U Regulations in respect of vehicles emitting smoke harmful for the environment;

U Environmental clearance;

URegul ation of the development activitiesd

U Promulgation of standards for quality of air, wateoise and soil for different areas for
different purposes;

U Promulgation of a standard limit for discharging and emitting waste and

U Formulation and declaration of environmental guidelines

According to the law before setting up any new project/intervesition the Government/ nen
government agencies/public, the proponents are required to obtain respective clearance from the
Department of Environment. Under the Environment Conservation Rules 1997, the project promoter
must obtain site clearance from the Bim General of Department of Environment. An appeal
procedure does exist for those promoters who fail to obtain clearance. The Department of
Environment executes the Act under the leadership of the Director General. Under the Environment
Conservation Ac(ECA, 1995), the first set of rules promulgated is the Environment Conservation
Rules ECR, 1997). The Rules have provided categorization of industries/ projects, hence identified
types of environmental assessments needed against respective categodestoés/projects. The

types of projects listed as red category in the ECR (1997) includes engineering works where the
capital investment is more than 1 million Taka. The Feasibility Study for Dredging and River
Training ofin PassuiChannel of Mongla Poinvestment is more than 1 millidaka and hence is a

ARedo category Project.
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2.2.1 Procedure to Obtain Environmental Clearance Certificate

According to the Section 12 of the Environment Conservation Act 1995 no industrial unit or project
will be establishedr undertaken without obtaining, in the manner prescribed by the Environment
Conservation Rules 1997, an Environmental Clearance Certificate from the Director General.
Therefore, every development projects/industries which are specified under the Schediléhe
Environment Conservation Rules 1997 require obtaining site and environmental clearance from the
Depart ment of Environment . For projects unde
Environmental Impact Assessment (EIA) including EnvirontaeManagement Plan (EMP) for
getting environmental clearance from the Department of Environment. The Rules provide the
application procedure for obtaining site and environmental clearance and the application procedure
of Red category.

2.2.2 Protected Areas

Under the Environment Conservation Act 1995 and the Forest Act 1927 the territory (10km from the
boundary of the Reserve Forest) of the Sundarbans has been declared as protected area and herel
been restrictedertain activities in and around the Sundarb&imgler the Forest Act, the Sundarbans

is declared as Reserve forest where no commercial activities and damage to forest and wildlife
resources will be caused. Upon declaring Ecologically Critical Area, all activities except those
permitted by the law are ghibited in the specified area. Setting up industries/ implement project
which cause solil, water, air and noise pollution in the specified area are prohibited activity among
others. The activities which cause damage/adversely impact on biodiversity, fesestces,

wildlife, fisheries and other aquatic resources are also prohibited by the law.

2.2.3 Effluent Discharge

The proposed project might emit different types of gaseous pollutants, noise, liquid and solid waste
to the surrounding environment. Schedul¢o211 of the Rule has been established to regulate
uncontrolled emission. The specific standards that must be obliged in installing the proposed project

are given in Table 2.1.

CRTS, Department of Civil Engineering, KUET 11



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

Table2.1: Bangladesh Standafdr Effluents in Commercial Areas ECR, 1997

Components/Parameter Standard as in ECR, 1997

Standard to be maintained for Air Emission

Suspended Particulate Matters (SPM) | 400 ug /'m

Sulfur dioxide (SQ) 100 pg /'m
Nitric Oxide (NO,) 100 pg /m
Cabon Monoxide (CO) 5000 pg /m

Standard for Sewage Discharge

Biochemical Oxygen Demand (BQP 40 mgl/l
Nitrate (NQ) 250 mg/I
Phosphate (P9 35 mg/l
Suspended Solids (SS) 100 mg/l
Temperature 30°C
Coliform 1000 N/100ml

Noise as stated in Schede 4

Day time noise level 70dB (A)

Night time noise level 60 dB (A)

2.3 Compliance under the National Laws

2.3.1 The Forest Act, 1927 & Amendment Act 2000

The proposed location of the Feasibility Study for Dredging and River TrainidgssuiChannel of
Mongla Portprojectssituated within6 km of the Sundarbans. Therefore, it is pertinent to review
forest related laws and Bgws of the country to identify possible conflicts among the proposed

project interventions and rule of law. The Forest Act, 192Rasfirst and omnibus law of the land
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on forestry. It provides for reserving forests over which the Government has an acquired property
right. According to the Act the Government (Forest Department) can prohibit certain activities in the
declared Reserveldorest area such as any intervention kindles, keeps or carries any fire; trespasses
or pastures cattle, or permits cattletiespass; causesy damage by negligence in felling any tree

or cutting or dragging any timber; etc. The proposed interventionléghwt carry out any such
activities that may cause damage or adversely impact on the natural resources including wildlife of

the Sundarbans Reserve Forest.

2.3.2 The Penal Code, 1860

The Penal Code of 1860 has some valid provisions related to pollution margenvironment
protection and protection of health and safety. Chapter XIV of the Penal Code provides offences
affective public health, safety, convenience, decency and morals: Section277: Falling Water or
Public Spring or Reservoir; Section 278: Makidtmosphere Noxious to Health; Section 284
Negligent Conduct with Respect to Poisonous Substance; Section285: Negligent Conduct with
Respect to Fire or Combustible Matter; and Section 286: Negligent Conduct with Respect to
Explosive Substance. Accorditg the Section 277, whoever voluntarily corrupts or fouls the water

of any public spring or reservoir, to render it less fit for the purpose for which it is ordinarily used
will be punished under the law. According to the Section 278 whoever voluntdidtes the
atmosphere in any place so as to make it noxious to the health of persons in general dwelling or
carrying on business in the neighborhood or passing along a public way will get punishment.

2.3.3 The Acquisition and Requisition of Immovable PropertyOrdinance (1982)

This Ordinance has replaced the Land Acquisition Act of 1894 and the East Bengal (Emergency)
Requisition of Property Act of 1948. The Ordinance governs acquisition and requisition by the
government of immovable property for any public pg or in the public interest. It may be noted
that contrary to the previous Acts (i.e. Act Xlll of 1948); this Ordinance deals only with immovable
property. The Ordinance has wdkfined procedures regarding payment of compensation for an
acquired piecef land. If, for example, the 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 lesse.vin case of outright purchase
(carried out on a 99ear lease), the compensatigaiue of acquired land varies widely according to

the locality, soil fertility, and access to transportation and related infrastructure factors. The current

compensationand resettlement provisions are however inadequate both in terms of timing of
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payments and quantum. The procedures involved are cumbersome and time consuming and often
causes hindrance to the smooth execution of the project. Legal provisions coveringtadequ
compensation to the project affected persons, particularly disadvantaged groups such as women &

squatters and such other vulnerable groups are yet to be framed.

2.3.4 The Protection and Conservation of Fish Act 1950

The Protection and Conservation of FisB5Q@ was enacted to provide for the protection and
conservation of fish. The | aw defines OFi sh¢
amphibians, tortoise, turtles, crustacean animals, mollusks, echinoderms and frogs at all stages in
their life history. Under the Act the Protection and Conservation of Fish Rules was adopted in 1985.
This is a set of rules in line with the overall objectives of the Act. The Rule 5 of the Rules provides
that no person shall destroy or make any attempt to destyofislnby explosives, gun, bow and

arrow in inland waters or within coastal waters. During the project intervention, it should be noted
that if waste effluent is not treated then it may cause significant damage to the local fishery and thus
violate the praision of the law. Rule 6 states that 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 watersTherefore the proposed interventioof Mongla Port Authority (MPA)

will need to be carried in such a manner that the activities do not cause damage or adversely impact

the inland waters or within coastal waters fisheries.

2.3.5 Civil Aviation Ordinance 1960 & Civil Aviation Rules, 1984

The Civil Aviation Ordinance 1960 was made to make better provisions for the control of
manufacture, possessions, use, operation, sale, import and export of aircraft, the control and
regulation of air transport services, and the control and development of aerodraheesountry. It
repealed the Aircraft Act, 1934 (XXII of 1934). Present legal regulatory framework for civil aviation
activities in Bangladesh is the Civil Aviation Rules, 1984 and the Air Navigation Orders issued by
the Chairman under this rule. Allvil aviation activities in Bangladesh are regulated by the Civil
Aviation Rules, 1984 which was made and promulgated by the Government in exercise of the
powers conferred by sections 4, 5, 7 and 8 of the Civil Aviation Ordinance, 1960 (XXXII of 1960),
sedion 10 of the Aircraft (Removal of Danger to Safety) Ordinance, 1965 (XII of 1965), section 4 of
the Telegraph Act, 1885 (XIll of 1885) and in suppression of the Aircraft Rules, 1937 and the Airport
Obstruction Clearance Rules, 1981. This set of ruldsoeddely dealt with personnel (pilot, flight

CRTS, Department of Civil Engineering, KUET 14



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

engineer, air traffic controller, aircraft maintenance engineer etc.) licensing, airworthiness
requirements, operation of aircraft, rules of the air, air transport services; construction height of the
surroundig i nfrastructur e, et c. Much of todayds op
are defined and formulated in these Rules. The proposed location of the Feasibility Study for
Dredging and River Training iRassutChannel ofMongla Port project isnore than 20 km from the
proposed Khan Jahan Adiirport location. However, the national civil aviation rules and regulations
need to be reviewed to avoid any violation of rules of law. The civil aviation law demarcated two
zones adjacent to airport runwagd provided the specified height of infrastructures in the specified

Zones.

2.3.6 Ports Act, 1908

The Ports Act 1908 was adopted to consolidate the enactments relating to Ports and port charges.
The administering authority is the Ministry of Shipping. Subjectthis Act, a Conservator is
appointed to each port. Now, t he Mongla Porté
Port and administers the provisions of the Act for the Port. Specific environmental management
provisions of the Act are given der s.21 (1) which prohibits the discharge of ballast, rubbish and

oil into any port or adjacent areas. Under s.31 of the Act, the movement of vessels of 200 tons or
more cannot enter, leave or be moved within any port without having a pilot on boadditlora

no vessel of more than 100 tones is to enter, leave or be moved within any port without having a
pilot, unless authority to do so has been given in writing. The lawful use of infrastructure such as
piers and moorings, and ensuring navigable wasges not obstructed is detailed under s.10,
whereass.21 prohibits interference with buoys, beacons and moorings. Unless permission has been
granted by the Conservator, any action that causes or may cause injury to the bank or shore is
prohibited under s.3(1).

2.3.7 Mongla Port Authority Ordinance, 1976

The Mongla Port Authority (MPA) Ordinance 1976, under the Ministry of Shipping, Government
Peopl edbs Republic of Bangladesh established t
authority, function and jusdiction over docks (wharves, warehouses, railways, piers, bridges, and
other works) and vessels (including any ship, barge, boat, or raft designed or used for the transport
by water of passengers or goods) within the port limits. The MPA also has gutbareclaim or
excavate any part of the bank or bed of the river, to construct, maintain and operate dredgers and

appliances for clearing, deepening and improving the bed of the river, and to construct, maintain and
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operate all means and appliances ferrbt hi n g, | oading and dischargi
also extends to improvements made to the land and riverbank of its existing Port at Khulna
(Roosevelt Jetty). Under s.18 of the Act, the MPA may permit any person to make, erect or fix below
high watermark within the Port any dock, pier, erection or mooring. This provision may apply at
Akram Point if moorings are established for securing barges or the floating transfer vessel (FTV).
The MPA also has the authority to issue fines for the pollufonater or environment by throwing

or allowing into the water, bank or land, any goods, ballast, ashes or any other material that leads to
pollution.

2.3.8 Environment Conservation Act (1995, Amended in 2000 & 2002)

The Bangladesh Environment Conservatoné&dt 1995 (ECA 695) is curr
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 repied the Environment Pollution Control Ordinance of 1977. Before any new
project can go ahead, as stipulated under the rules, the project promoter must obtain Environmental
Clearance from the Director General. An appeal procedure does exist for thoséeepsanio fail to

obtain clearance. Failure to comply with any part of this Act may result in punishment to a maximum
of 3 y e a imerisonment or a maximum fine of Tk. 300,000 or both. The Department of
Environment (DOE) executes the Act under the leadershihe Director General (DG).

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 fdines and imprisonment and (3) fixing authority on

cognizance of offences.

Environmental Conservation Act (Amendment 2002): This amendment of the Act elaborates on (1)
restriction on polluting automobiles, (2) restriction on the sale and production iobrenentally
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.

Environmental Conservation Act (Amendment 2010): Thieeadment of the act introduces new
rules & restriction on: a) Ensure proper management of hazardous wastes to prevent environmental
pollution and Health Risk, b) No remarked water body cannot be filled up/changed; in case of

national interest; it can be de after getting clearance from the respective department; and c)
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Emitter of any activities/incident will be bound to control emission of environmental pollutants that

exceeds the existing emission standards.

2.3.9 The Environment Conservation Rules, 1997

Thes are the first set of rules, promulgated under the Environment Conservation Act of 1995 (so far
there have been three amendments to this set of reelsruary and August 2002 and April 2003).

The Environment Conservation Rules of 1997 has providedar&agon of industries and projects

and identified types of environmental assessments needed against respective categories of industrie:
or projects. Among other things, these rules set (i) the National Environmental Quality Standards for
ambient air, vaous types of water, industrial effluent, emission, noise, vehicular exhaust etc., (ii) the
requirement for and procedures to obtain environmental clearance, and (iii) the requirement for IEE

and EI A0s according to catpngninterergionaf 1 ndustri.

2.3.10 The Environment Court Act, 2000

The Environment Court Act, 2000 provides for the establishment of environment courts and matters
incidental thereto. This act also provides the jurisdictions of environment court, penalty for violating
courtodos order, trial procedure in special ma g
investigation, procedure and power of environment court, authority of environment court to inspect,

appeal procedure and formation of environment appmat.

2.3.11 The Fatal Accidents Act, 1855

An Act to provide compensation to families for loss occasioned by the death of a person caused by
actionable wrong. It is mentioned in s.1, whenever the death of a person shall be caused by wrongful
act, neglect or dalilt, and the act, neglect or default is such as would (if death had not ensued) have
entitled the party injured to maintain an action and recover damages in respect thereof, the party who
would have been liable if death had not ensued shall be liable sxteon or suit for damages,
notwithstanding the death of the person injured, and although the death shall have been caused unde

such circumstances as amount in law to felony or other crime.

2.3.12 The Dock Laborers Act, 1934

An Act to give effect in Bangladbgo the Convention concerning the protection against accidents of

workers employed in loading and unloading ships. It is stated in s.5(1), the Government may make
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regulations providing for the safety of working places on shore and of any regular approaeha

dock, wharf, quay or similar premises which workers have to use for going to or from a working
place at which the processes are carried on, and for the lighting and fencing of such places and
approaches, prescribing the measures to be takenen trgrevent dangerous methods of working

in the stacking, unshackling, stowing and unstaring of cargo, or handling in connection therewith,
prescribing the precautions to be observed when the workers have to work where dangerous or
noxious goods are, trave bee, stowed or have to deal with or work in proximity to such goods. It is
mentioned in s.9, any person who unless duly authorized, or in case of necessity, removes any
fencing, gangway, gear, ladder, {gaving means or appliance, light, mark, stageother thing
required to be provided by or under the regulations made under this Act; or having in case of
necessity removed any such fencing, gangway, gear, laddegviiigg means or appliance, light,

mark, stage or other thing, omits to restoratithe end of the period for which its removal was

necessary; shall be punishable with fine which may extend to five hundred taka.

2.3.13 The Dangerous Cargoes Act, 1953

The Dangerous Cargoes Act, 1953 was enacted to provide provisions related to the safisyirof p
respect of the transit, working and storage of dangerous cargoes. Relevant provisions include s.3
(which deals with explosives and fires on vessels), s.6 (safety of vessels imports) and s.9
(enforcement). The concerned authority is the Deputy Ceatse of the Port, Board of Trade or the
Ministry of Communication and the Chief of Naval Staff.

2.3.14 The Fire Services Ordinance 1959

The Fire Services Ordinance 1959 also states that the owner needs to obtain a license under the

Ordinance before using preses as a warehouse. In addition, under this Ordinance the Government

d
by order no. HSLG/SVII/1R./60/295 datedr3June 1960 declared that any stock of coal exceeding

four tones shall be considered to be a fire risk.

2.3.15 The Bangladesh Petroleum Act, 1974

The Bangladesh Petroleum Act is enabling legislation that allows the Government of Bangladesh to
enter into all aspects of petroleum exploration, development, exploitation, production, processing,

refining and marketing. In addition, the Government is authdrizo enter into Petroleum
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Agreement(s) with any person(s) for the purpose of petroleum operations. The duties of such

person(s) are:

U To ensure that petroleum operation is carried out in a proper and workman like manner and in
accordance with good oil fiet practice.

U To carry out petroleum operation in any area in a manner that does not interfere with
navigation, fishing and conservation of resources.

U To consider the factors connected with the ecology and environment.

Clause 6(2) of the Act sets out tz@n details related to environment and safety:

~

Aln particular, and without prejudice to the

any petroleum operations shall, in carrying out such operations in any area:

U Control the flow and preant the waste or escape in the area, of petroleum or water;

U Prevent the escape in that area of any mixture of water or drilling fluid with petroleum or any
other matter,

U Prevent damage to petrolethearing strata in any area, whether adjacent to thatoaneat;
and

UKeep separate any petroleum pool discover ec

Apart from the above the law provides the following obligations:

a) Prescribing places where petroleum may be imported and prohibiting its import elsewhere;

regulating the import gbetroleum;

b) Prescribing the periods within which licenses for the import of [class I] petroleum shall be applied
for, and providing for the disposal, by confiscation or otherwise, of any [class |] petroleum in
respect of which a license has not beenliagpfor within the prescribed period or has been

refused and which has not been exported;
c) Regulating the transport of petroleum;

d) Specifying the nature and condition of all receptacles andlipige in which petroleum may be

transported;

e) Reglating the places at which and prescribing the conditions subject to which petroleum may be

stored;

f) Specifying the nature, situation and condition of all receptacles in which petroleum may be

stored;
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g) Prescribing the form and conditions of licenkeghe import of dangerous petroleum, and for the
transport or storage of any petroleum, the manner in which applications for such licenses shall be
made, the authorities which may grant such licenses and the fees which may be charged for such
licenses; dtermining in any class of cases whether a license for the transport of petroleum shall

be obtained by the consignor. consignee or carrier;

h) Providing for the granting of combined licenses for the import, transport, storage and distribution

of petroleum, or for any two of such purposes;

1. Prescribing the proportion in which any specified poisonous substance may be added to
petroleum, and prohibiting the import, transport or storage of petroleum in which the proportion

of any specified poisonous substaegeeeds the prescribed proportion;
2. Regulating the distribution of petroleum;

3. Prescribing the conditions for the appointment of, and the granting of the licenses to, agents,

dealers and stockiest;

4. Prescribing the form and conditions of agreement betweenagent, dealer or stockiest and an

oil marketing company;

5. Prescribing the form and conditions of agreement between and agent, dealer or stockiest and an

oil marketing company;

6. Providing for cancellation or restoration of licenses of an agent or a dealeof agreement

between an oil marketing company and an agent, dealer or stockiest; and

7. Generally, providing for any matter which in its opinion, in expedienpfoper controbver the

import, transport, storage and distribution of petroleum.

2.3.16 The Explosives Act, 1884

The Government may for any part of Bangladesh, make rules consistent with this Act to regulate or
prohibit, except under and in accordance with the conditions of a license granted as provided by
those rules, the manufacture, possession, sede, transport and importation of explosives or any

specified class of explosives. Any person manufacturing, possessing, using, selling, transporting or

importing an explosive in contravention of a notification issued shall be punishable with
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imprisonmat for a term which may extend to ten years and shall not be less than two years and also
with a fine which may extend to fifty thousand Taka, in default of which with a further imprisonment
for a term which may extend to one year, and in the case of tatjpor by water or land, the owner

and master of the vessel or carriage in which the explosive is imported shall, in the absence of
reasonable excuse, each be punishable with imprisonment for a term which may extend to ten years
and shall not be less thamo years and also with a fine with a further imprisonment for a term which

may extend to one year.

2.3.17 Wildlife Conservation (protection and safety) Act 2012

The government in 1973 framed a law for conservation of the forests. Since the independence, no
effective measure had been taken for conservation of the wildlife. The existence of a number of
animals is now under severe threat as no adequate measures were taken to protect wildlife-in the pre
independence period. Bangladesh has expressed deep concerthal@disting wildlife and a new
wildlife law passed in parliament. The act has been formulated for the conservation and safety of
wildlife to manage the protected areas. The act depicts 10 new types of protected areas. The bill with
many other provisionproposed stern action for violation of the law. It proposed-y&ae
imprisonment and Taka 50,000 fine for such a violation. The law also proposed at least two years
and highest seven e a imgriSonment and minimum Taka one lakh and maximum Taka 10 lakh

fine for killing a tiger or elephant.

2.4 Policy Guidance

Under the study a number of sectoral national policies have been reviewed to identify the guiding
principles which are relevant to the proposed constructidvioofgla Custom Housef Mongla Port
and is operation and maintenance activities. The sectoral policies will include energy, environment,

water, forest, transport, import; fisheries etc.

2.4.1 National Environment Policy, 1992

The National Environment Policy of 1992 sets out the basic framework ¥moemental action,
together with a set of broad sectoral action guidelines. The Policy provides the broader framework of
sustainable development in the country. It also stated all major undertakings, which will have a
bearing on the environment; must urtdke an IEE and EIA before they initiate the project. The

Policy delineates DoE, as the approving agenc
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country. The policy guidelines of fifteen sectors are stated in the Policy. Under the Environmental

Action Pl an, Section 3: 6Forest, wildlife and

U Conserve wildlife and biodiversity, strengthen related research and help dissemination and
exchange of knowledge in these areas; and

U Conserve and develop wetlands anotgetion of migratory birds.

2.4.2 National Environment Management Action Plan 1995

The National Environment Management Action Plan (NEMAP) is a wide ranging andacetiid

plan, which builds on and extends the statements set out in the National EnvirGoien{NEP).

NEMAP was developed to address issues and management requirements for a period between 199¢
to 2005 and set out the framework within which the recommendations of the National Conservation
Strategy (NCS) are to be implemented.

NEMAP has thedllowing broad objectives:

c:

Identification of key environmental issues affecting Bangladesh;
Identification of actions necessary to halt or reduce the rate of environmental degradation;
Improvement of the natural and built environment;

Conservation of Hatats and biodiversity;

(T xS e B o

Promotion of sustainable development; and

c:

Improvement in the quality of life of the people.

2.4.3 The National Forest Policy (1994)

The National Forestry Policy of 1994 is the revised version of the National Forest Policy of 1977 in
the light of the National Forestry Master Plan. The major targets of the Policy are to conserve the
existing forest areas; bring about 20% of the
increase the reserve forestland by 10% by the year @0t&gh coordinated efforts of GRGOs

and active participation of the people. The need of amendments of the existing forestry sector related
laws and adoption of new laws for sect oral activities have been recognized as important conditions
for achievingthe policy goals and objectives. The Forest Policy also recognizes the importance of
fulfilling the responsibilities and commitments under international multilateral environmental

agreements.
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2.4.4 The National Energy Policy (1995)

The National Energy Policyrpvides for utilization of energy for sustainable economic growth,
supply to different zones of the country, development of the indigenous energy sources and
environmentally sounds sustainable energy development programs. The Policy highlights the
importarce of protecting the environment by requiring an EIA for any new energy development
project, introduction of economically viable and environment friendly technology. One (Section 1.2)
of the seven objectives addresses the environment and states, "fwute environmentally sound

sustainable energy development programs causing minimum damage to the environment".

2.4.5 The National Water Policy (199)

The National Water Policy of 1999 was adopted to ensure efficient and equitable management of
water resourceyroper 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 allogatiihic, and private
investment, water supply and sanitation and water needs for agriculture, industry, fisheries, wildlife,
navigation, recreation, environment, preservation of wetlagids, ThePolicy states that excessive
water salinity in the southwestgion is a major deterrent to industrial growth. In addition, pollution

of both surface and groundwater around various industrial centers of the country by untreated
effluent discharge into water bodies is a critical water management issue. The Pgdiegtsuhat

the following matters should be considered:

(i) Zoning regulations will be established for location of new industries in consideration of fresh

and safe water availability and effluent discharge possibilities;

(i) Effluent disposal will be monitoredby relevant Government agencies to prevent water

pollution;

(iif) Standards of effluent disposal into common watercourses will be set by WARPO in

consultation with DoE;

(iv) Industrial polluters will be required under law to pay for the cleanup of wadely pollited

by them.
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2.4.6 National Water Management Plan 2001 (Approved in 2004)

The National Water Resources Council approved on March 31, 2004yeaP5lational Water
Management Plan. The plan provides a framework within which all concernethwidevelopment
management and use of water resources water services in Bangtaseptanand implement their

own activities in a coordinated and integrated manner. giaened activityprograms have been
presented in the eight sslectorial clusters: ilnstitutional Deelopmentii) Enabling Environment,

i) Main River, iv) Towns and Rural Areas, Wajor Cities vi) Disaster Management; vii)
Agriculture and Water Management, and viii) Environment and Aquatic Resources. Each cluster
comprises of a number afdividual programs with overall a total of 84 subectorial programs
identified and presented the investmenportfolio. It will be implemented in three phases. It was
approved at theeventh meetingf the National Water Resources Council. It calls for a cooteitha
approachof concernedninistries and departments to stop wdtgyging and to incorporate the issues

of arsenicmitigation, river administration, and dredging and fisheries resources. To mitigate
environmentalrisks of water sector project developnt, the plan suggested forhalistic view,

which includes the environment itself as an important water sector stakeholder with anentire cluster
of programs devoted to it. Furthermore, programs withineitnronment clusteare strategically

timed in orer that public awareness raising, the establishnagiat enforcemenbf regulatory
mechanisms and long term planning are addressecriasity. Water Resources Planning

Organization (WARPO) was assigned to monitorrthBonal watemanagement plan.

2.4.7 CoastalZone Policy, 2005

Coastal zone policy initiated as a harmonized policy that transcends besctodial perspectives

The policy provides general guidance so that the coastal peopleucsue theilivelihoods under
secured conditions in a sustainable nmer without impairingthe integrity of the natural
environment. The policy framework underscosestainable managemeott natural resources like
inland fisheries & shrimp, marine fisheriesarine fisheries mangrove and other forests, land,
livestock, slt, minerals, sources aknewable energyike tide, wind and solar energy. It also
emphasis on conservation aadhancement afritical ecosystemnecessary measures will be taken

to conserve and devel@muatic anderrestrial including all the ecosyste of importance identified

by the Bangladesh NationaConservation Strategy (Mangrove, coral reef, tidal wetland, sea grass

bed,barrier islandestuary, closed water body, etc.).
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2.4.8 Coastal Development Strategy, 2006

Coastal Development Strategy has beepraged by the InteMinisterial Steering Committe@n
ICZMP on February 13, 2006. The strategy is based on the C&astal Policyand takes into
account the emerging trends: increasing urbanization, chapgitern ofland use, declining land
and water @sources, unemployment and visible climettange impactsThe strategy has 9 strategic

priorities and the following 3 are relevant prioritiggh proposedype of interventions:

U Safety from mammade and natural hazardg Strengthening and rehabilitati of seadykes;
and ii) reduction of severe vulnerability in the coastal zone thraughipurpose cyclone
sheltersincluding coping mechanism.

U Sustainable management of natural resourcgsenvironmentally andsocially responsive
shrimp farming; ii) inroduction of renewable energy in coastal areas;igndevelopment of
marine fisheries and livelihood.

U Environmental conservatiori i) Marine and coastal environmental developmeii;
strengtheningf Coast Guard for improvement of coastal safety audiigty in coordination
with other law enforcing agencies.

2.5 International Legal Obligations

Bangladesh is signatory to a number of Multilateral Environmental Agreements (MEAS) and also
some bilateral instruments. Some of them are very important in thextasft environmental
protection. The legal obligations and provisions of MEAs related to the proposed project

interventions will be reviewed and the pertinent ones of these are highlighted below:

2.5.1 Rio Declaration

The 1992 United Nations Conference on Eomment and Development (UNCED) adopted the

gl obal action program for sustainabl e develo
Principle 4 of the Rio Declaration, 1992, to which Bangladesh is a signatory along with a total of 178
countries, states Al n or der to achieve sustainable de\

constitute an integral part of the devel opmen:
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2.5.2 Convention on Biological Diversity (1992)

The Convention on Biological iersity, Rio de Janeiro, 1992 was adopted on 5 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:

U Introducing appropriate procedures ugng 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 procedweand

U Introducing appropriate arrangements to ensure that environmental consequences of its
programs angbolicies, whichare likely to have significant adverse impactsardiversity are
duly taken into account. Obligation has been placed on Stateegaudi provide for
environmental impact assessments of projects that are likely to have significant adverse effects

on biological diversity (art. 4)

2.5.3 Convention on Wetlands of Interndional Importance Especially asWaterfowl

Habitat, Ramsar (1971)

This convation is also known as the Ramsar Convention. It was adopted 2 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 cooperatidhef@onservation and

wise use of wetlands and their resources. There are 127 Parties with 1085 wetland sites designated a
Wetl ands of I nternational | mportanceo. Thi s
framework for international @perdion for the conservation of wetlands habitats. Obligations for
Contracting Parties include the designation
| mportancebo, the provision of wetl and andtmesi de
creation of Natural Reserves. Partstloé Sundarbans Reserved Forest (Southwest of Bangladesh)

are one of the Ramsar sites.

2.5.4 United Nations Convention on the Law of the Sea, Montego Bay, (1982)

This Convention was adopted on 10 December 1982 attdgonBay, Jamaica. Bangladesh has

ratified this Convention. Main objectives of the convention are:
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U To set up a comprehensive new legal regime for the sea and oceans, as far as environmental
provisions are concerned, to establish material rules conceenvigpnmental standards as
well as enforcement provisions dealing with pollution of the marine environment; and

U To establish basic environmental protection principals and rules on global and regional co
operation, technical assistance, monitoring, andrenmental assessment, and adoption and
enforcement of international rules and standards and national legislation with respect to alt

sources of marine pollution.

2.5.5 UNESCO World Heritage Convention

Convention concerning the Protection of the World Cultarad Natural Heritage, Paris, 1972: This
convection has been ratified by 175 states.
drawing up a list of natural and cultural sites whose outstanding values should be preserved for all
humanity. Of the 73f@otal 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
6Jewels in the Crownd of conser v ald Heoitage Sitehe S
Therefore,the provisions of this convention regarding protection of World Heritage Site are very
much relevant for the proposed intervention. The proposed project intervention should be carried out
in such a manner that the above mamib provisions of the multilateral environmental agreements

are not violated and may not cause adverse impact on the natural resources.

2.5.6 Recommendations by Reactive Monitoring Mission to Protect OUV

There are sites within the project area that are pahneofVorld Heritage sites within the Sundarbans.

The three seaward sanctuaries within the Sundarbans form the World Heritage site. These sites are
regarded as being of the highest importance for Biodiversity Protection within the Sundarbans
Reserve Foreshispite of the concerns raised about their representativeness (Saunders, 2000).

In 2016, the Reactive Monitoring Mission visited Bangladesh and the Sundarbans to assess the
current state of conservation of the property following a decision of the Worith¢te Committee.

The Reactive Monitoring Mission (2016) identifies three major issues that are posing threats to the
Outstanding Universal Value (OUV) of the Sundarbans which are: (1) increasing salinity and
siltation following the construction of theaFakka Barrage and increased water extraction and
threatening the overall balance of the ecosystem; (2) likely pollution from coal ash by air, pollution

from wastewater and waste ash, increased shipping and dredging and the cumulative impact of
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industrial and related development infrastructure related to the prospective construction and
operation of the Rampal Power Plant; (3) lack of an integrated management system in the increasing
port capacity and other coastal developments that are expected tomdasgleased shipping and
dredging. The mission concluded that the property does not currently meet the requirements for
inscription on the List of World Heritage in Danger. However, the mission made ten
recommendations to prevent the OUV of the propedgnfbecoming irreversibly damaged. Among

the recommendations, the following are related to the current project.

fiR4: Considering the potential threats to the property from increased shipping and required dredging
the planned expansion and increase in Usth@ Mongla Port requires urgent clarification. It is
recommended that the State Party halt all expansion activities until an independent, comprehensive
and scientifically sound EIA has been conducted and provided to the World Heritage Centre and
IUCNfort heir review and evaluation. o

fiR7. Develop, finalize and submit for review by the World Heritage Centre and IUCN, a detailed
assessment of potential impacts of current and planned dredging and associated activities on the
OUV and integrity of the propert. 0

fiR10.b: Considering the multiple activities outside the property that are impacting on its OUV, it is
recommended that the State Party puts in place a system that allows management of the property in &
more integrated manner. Such a system shouldrercisions for further economic development

and associated activities such as shipping and dredging are not taken in isolation but are subject to a
Strategic Environmental Assessment (SEA) for the property and its surrounding areas upon which it
isdeped ent . 0
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Chapter 3
DESCRIPTION OF PROJECT ACTIVITIES

3.1 Introduction

Mongla Port, the second seaport of Bangladesh, is located about 131 km upstream from the Bay of
Bengal, in the soutlwestern part of the country. The port is situated at the baRksguRiver. The
navigability of Mongla Port is vital to the economy of the country. Further development of deep draft
navigation facilities and application of the state of the art technology for their continuing
maintenance are essential for future prosperity. The teducsn dry flows in the Ganges
distributaries to the southwest region is the most serious threat to this region. It shows a continuous
process of siltation progressing generally from the northwest toward the southeast. The south
western coastal zone is enstate of transition from an active developing delta to a-ssmibund

delta. Salinity intrusion has been increased due to tidal penetration and reduction in freshwater flows.
In the last few years, the number of ships at Mongla Port has been increasexddously. Due to

huge congestion at the Chittagong Port, most of the ships are diverting to the Mongla Port. After
completion of the Padma Bridge, Khuivongla Rail Line, Rampal Power Plant and Khan Jahan

Ali Airport, more loads are expected to coneethis port. Considering the aforementioned issues,
Mongla Port is planning to handle 10 m draft ship at Jetty and for this purpose, the channel should be
dredged up to 8.5m CD and Jetty front is to be dredged up to 10.5 nB&@d on recent
bathymetric dta of Passur Channel, it is evident tldaedging is required for only 2Bkm from

Mongla Port Jetty to Harbaria Khal (Figure 3.1, 3R2bm the long section é¢fassuRiver, it is seen

that the downstream part of Harbaria Anchorage has sufficienttdraéindle 10.0 m draft vessels.

But about 13 km in the base creek area and Port Jetty area called inner bar is suffering for scarcity of
sufficient water depth even for 7.0 m draft ves€&sed on thélydrographic charts dflongla Port
Authority (MPA) and available information, it is observed thia¢ width of thePassuRiver varies at
different sections. The width and available minimum and maximum depth of those sections are
described in Table 3.1.
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Table 3.1Width and depth of Passur River at ditfnt segments.

sl | Length of | \isn of | Min- Width fysin pepth |Max. Depth
NO‘ River Reach River Reach Channel (m) of Navigation
' (km) Channel (m) (mCD)
Harbaria toBase
01 | Creek Area at 6 1,8001,100 400 6.3 15.2
Joymonirgol
02 | Joymonirgotto 14 1,750950 250 5.2 9.0
MonglaNulla
Mongla Nulla to
03 | Mongla Port 3.4 1,150900 250 5.0 7.5
Turning Ground
89°30'0"E 89°33'0"E 89°36'0"E 89°39'0"E 89°42'0"E
22°28'0"N+ _ \ sMongla N -22°28'0"N
ainmari Khal W E
eChila Bazar »
Bed level .
oo (mCD) “OSuItan Khal oo
22°24'0"N+ B celow -8 . -22°24'0"N
[ -5 --6 . *Base Creek
[ ]6-4 | = eBase Creek Light Tower
Farid Khale:
l:] 4 --2 “sSilo Jetty
-0 Jahir Knale, @0, monirgol
eSagir Khal
22°20'0"N+ T -22°20'0"N
. #eHarbaria Khal
’ 1:150,000
b
CRTS, Department of Civil Engineering, KUET 4 ' 45 3 6 Kiometers
89°30'0"E 89°33'0"E 89°36'0"E 89°39'0"E 89°42'0"E
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Figure3.1: Proposed®3.4km Dredging inPassutChannel (Mongla Port to Harbaria)

30




Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

9! | | | T |||||
2 Chelibogi Port Jetty

~ 4 Inner Bar

E2 o~

g LI

O 4 7N \J 8

210 \ ]

s v y) 1 Base

;--% N1 1 Creek

12 4 < y \/

o1E \ Ty

0716 H \ M

21f O Harbaria

219 ‘ Anchorage

59 n\ Mooring

|

24 ¥ ¥ Area
25OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
eNolololololNoNololoNoNoNoNoNolojolololojlololololololoelNelNelelolNo oo Nl
LNUOUOLOLOLOLDULOLOLOLOLOOLOLOOLLOLOOLOOOOOOLOWOWOLWOLWOLLWLWLWLWLWLW
DOMNOOOAdNMNMTULOMNMNOMOODOAANMNMTLONODOOOANMSTLL ONOWOO
VWOV WWOODOODODDOODDOODODODOODODOOOOOOOCOOCO A A A

D B B B B B e B B I B I B B B B I B B I |
Distance from Chelibogi

Figure3.2: Longitudinal bed profile oPassuRiver fromChelibogi to Mongla Poralong the
navigation line

3.2 Dredging Plan

The depth profile of a river with its temporal change is the main function of navigation. It can be
noted that the tidal riverine system already forms a navigation route. However, the madigtiam

results on velocity vectors have been used to finalize the navigation route. The main principal to
maintain deep channel is concentrating tidal energy in the dredged channel to reduce the back filling
rate. In order to obtain full benefit of ebbdafiood tide energies, velocity field both in high and low

tides were analyzed covering neap and spring period for dry and monsoon seasons using the
simulation results of hydrodynamic model of the Passur river. The figures below show the simulated
velocity vectors for high tide and ebb tide cases in different reachBassuriver (a) from herbaria

to Joymonirgol (b) from Joymonirgol to Confluence Channel and (c) Confluence channel to Mongla
Port. The dominant flow path is clearly observed both in hidg &nd low tide cases. It is observed

that the high velocity zone lies along the thalweg line. The simulation result presented below is for
the 6000 cumec discharge and +2.5 mCD water depth. The velocity is found to be decreasing
towards the downstream ah#el. Near the inner bar area two streams of flow are clearly observed at
the two sides of the bar, where the maximum velocity is found as 0.7 m/sec that decreased to 0.6

m/sec in Joymonirgol and herbaria area.
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Figure3.3: Simulated velocity flow fieldor ebb and high tide cases for the study reach harbaria to
Joymonirgol.
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Figure3.4: Simulated velocity flow field for ebb and high tide cases for the study reach Joymonirgol
to confluence channel

The velocity flow field isalso considered in finalizing the best suited alignment of dredging for the
navigability of 10 m draft vessel. The dominant flow direction and available deeper channel are the
basis of selecting the best suitable navigational route. If the tidal cusrgatallel to the dredged
channelthen backfilling rate is less and the cross current accelerates the sedimentation rate in the
dredged channel. To keep the navigational channel sustainable, effectiveness of various dredging
alignment had been assessedhélW a navigation channel has a bend, the intersection angle of
centerlines of channel as the bend shall be
Standard and Commentaries for Port and #rber bou
of channel centerlines at a bend will not exceed approximately 30 degrees. The width of the channel
at such a bend should be equal to or larger than the required width. Considering all the issues the

dredging alignment is proposed and given in Figbedew.
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Figure3.5: Layout of dredging area from Mongla Port Turning Ground to Confluence Channel
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Figure3.7: Layoutof dredging area from Food Silo Jetty to Harbaria Khal
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3.3 Dredging Volume

To maintain 8.5 mCD draih the navigational channei is observed that the dredging will
be required from Mongla Port to Harbaria area. Table 3.2 shows the estimated volume of
dredging for a channel width of 250 m and depth 8.5 mCD in the channel and 10.5 mCD in

the jetty front area. The total dredging volume has been estimated to be 21361 Mm

Table 3.2 Estimated Dredging Volume (Channel width 250m, Dép$mCD in channel &
10.5 mCD in jetty front area

S
fd|zz PresentDesign depth Avg. | Channel | Side | Total
Location Ocha:ﬁngle Avg. |+Toler 0.5m|Cutting | volume | Slope| volume
M m )| MmY) amd) - (Mm?)

Mongla Port Jetty to Harbaria Khal

Jetty Front

(byCoD)  |1000<250 650 | 10.50+05 450 | 1125 |0177 1302

Turning Ground

(by CSD) 400x300| 5.00 | 8.50+0.5| 4.00 0.480 |0.078| 0.558

Confluence

Channel (by CSD 4500x250 5.61 | 850+0.5| 3.39 3.819 |0.383] 4.202

Mooring Buoy

(by CSD) 4000250 6.00 | 8.50+ 0.5 | 3.00 3.000 |0.268| 3.268

Base Creek Ared

(by CSD) 7500250 5.50 | 850+0.5| 3.15 5.906 |0.538| 6.445

Anchorage Area

(by TSHD) 4000400, 6.5 8.50+0.5 | 250 4.000 |0.193] 4.193

Harbaria Khal Are

(by TSHD) 2000x250 6.00 | 8.50+0.5 | 3.00 1.500 |0.142| 1.642

Total 21.61

Selection ¢ Dredging Method

In this dredging project, considering the availability of dumping sites, type of dredging
materi al, ACutter Suction Dredger (CSD) 0 ma
Creek area and daTrailer Suct idered foH Bawbprar Dr e
Anchorage area. A brief description of these dredgers is shown below:

@) Cutter Suction Dredger (CSD)

The cutter suction dredger may be g@ibpelled but is more commonly nelf-propelled.
Dredging only takes place with the dredger meobin some way and it involves an initial
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powerful cutting action with suction and pump discharge to barges or, more commonly, via a
pipeline to a remote onshore area for disposal or land reclamation. The main advantages of
the cutter suction dredger as follows:

- An ability to dredge a very wide range of material, including weak rocks, and to convey by
pumping the dredged material, with water, directly to the disposal or reclamation area;

- An ability to operate in shallow water to produce a fauhjiform level bottom and a
relatively high rate of production.

The disadvantages of the cutter suction dredger include a pronounced sensitivity to sea
conditions among all but the largest dredgers, a fairly limited distance through which dredged
materialscan be economically conveyed, fairly severe dilution of the dredged material, a
fairly limited dredging depth and high mobilization costs. The cutter suction dredger is
normally rated according to either the diameter of the discharge pipe, or by theheatder
driving horsepower, or in the case of very large dredgers by the total installed horsepower.
The positioning and control of the dredger is usually by means of a combination of spuds and
winches. Occasionally only winches may be employed. Even maaky,ranly spuds may be
employed. The discharge from the dredge pump passes over the stern of the pontoon to a
heavy hose or flexible coupling, to which is connected a floating pipeline. Sometimes an
intermediate seabed pipeline may be used. The disadesntd the backhoe dredger mainly
relate to a low rate of production when compared with those dredgers in which the dredging
process is relatively continuous (i.e. cutter suction and bucket dredgers) and its considerable
dependence on the skill of the ogier.

(b) Trailing Suction Hopper Dredger (TSHD)

The trailing suction hopper dredger is a ship which has an ability to load its own hold, called
a hopper, by means of a centrifugal pump and dredges while moving freely. Discharge is
normally by means of a botto dumping arrangement or occasionally by pump discharge,
which is usually to the shore.

The main advantages of the trailing suction hopper dredger are a relative immunity to adverse
weather and sea conditions, an independence of operation, a minimabeftgher shipping

when working in areas of shipping movement, an ability to transport spoil over long
distances, a relatively high rate of production and usually a simple and hence inexpensive
mobilization procedure.

The main disadvantages are an ingptb dredge materials with significant inherent strength,
an inability to work in areas of very restricted navigation, sensitivity to significant
concentrations of foreign matter or debris and a tendency to significantly dilute the dredged
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materials dung the loading process particularly when it is composed of fine particles. The
trailing suction hopper dredger is usually rated according to its maximum hopper capacity.
When the objective of the work is to reclaim land, it may be preferable to pumprdist¢ha
dredged materials directly from the hopper into the reclamation area. Some trailing suction
dredgers are specially constructed to permit this operation. Since the dredge pumps of the
normal trailing suction hopper dredger are usually low head puthpstrailing suction
hopper dredger cannot normally pump discharge through long pipelines unless intermediate
booster pumps are employed.

Selected Dredger for this Project:

Cutter Suction Dredger (CSBP Mongla PorfTurning Groundo Base Creekl7.4 km)
1 2 Nos. of Dredger will be Operated at Distance 10 km Apart.
{1 Dredging Capacity 30000~3500Cuiay and Operational Time 20 hours/day.
1 Dredging Area Covered at Passur Channel will be approximately 108@zayn

Trailing Suction Hopper Dredger (TSHB)» Anchorage Area to Harbaria @n)
1 2 Nos. of Dredger will be Operated at Distance 4 km Apart.
{1 Dredging Capacity 20000~2500Caiay and Operational Time 24 hours/day.
1 Dredging Area Covered at Passur Channel will be approximately 86@aiayn

3.4 Disposal Location

Consideration of suitable site selection for dredging as well as safe disposal of dredged spoils
is essential to arrive at feasible and environmentally sound option. One of the main
challenges of dredging program is disposal of dredged spoil, which redatkesical,
environmental and social considerations. The dredged spoil is, in principle, disposed on the
locations where natural sedimentation may not be expected and there is no scope of re
suspension of dredged spoil into the dredged channel. Thesmihscate the inner bends,
abandoned channels, deeper channel with strong currents, along the shoals and on slope of
swatch of no ground. One of the objectives of this study is to identify the potential dumping
sites for the dredged materials. For the ginmg of dredged materials, potential locations of

the Dumping sites from Mongla Port Jetty to Harbaria have been demarcated as in figure

below:
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Figure3.8: Potential Dumping sites from Mongla Port Jetty to Harbaria Khal
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Table3.2: Area of the proposedisposal sites

Location ID Area (Acre)
C2 45
C3 34
C4 270
C5 90
C6 239
C7 130
C8 93
C9 95
Cl1 550
C12 114
C13 34
Total Area 1694
The proposed di sposal sites bounded areas al

by leasing from diférent landowners with yearly lump sum money. In case of dredged
materials dumping in those selected sitdse tand owners/people involved will be
compensated® Tk 20000/Acre/yr for 10 years and then potential agriculture by the land
owner Furthermore (ifrequired), provision for Getube Dyke (Mongla River to Chilla
Bazar) has been kept for approximately 500 Acres of land (Length 5 km, Width 500 m) at

river front.

Recent Dredging History of Passur River

Capital Dredging

Three capital dredging projectave been implemented in the year 199992, 2000 2004

& 2013201 4. The most recent capital Dredging g
has been completed in the year 2014. After completion of this project, ships having draft of

7.50 m can easiltake berth at Mongla Port. The details of recent Capital Dredging Projects

are described in Table 3.3.
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Table 3.3: Details of Recent Capital Dredging in Passur Channel

. . Dredging
Dred.glng Dredging Company Dredging Quantity Dredger
period Area Type
(Mm®)
19911992  China Harbour Engineering Company Harbour 3.551 CSD
CSD
20002004 PT. Rukinde Basic Dredging Partnershi Harbour 2.79 &
TSHD

20132014  China Harbour Engineering Company Harbour 3.406 CSD

Total 9.747

Maintenance Dredging

Mongla Pot was originally designed for berthing ships having 8.50 m draft. Until 1980, there
was limited siltation problem in Jetty front or Channel areas. However, after 1980, siltation
started in Jetty front area and from that time regular maintenance dredgingeka
performed. Then, further siltation was noticed in Harbour Area (About 13 km downstream
from Port Jetty). The total volume dredged over the period 1979 to 2016 is about 12.9 Mm
which is equivalent to an average 0.35Rmer year. Out of 37 years d, around 3.0 Mrh
dredging was done in the Jetty Front to maintain the berthing pocket alongside the jetty. This
is a localized dredging requirement and for maintenance dredging the practice has been using

Cutter suction dredger.

Bangladesh Delta PlanBBDP) 2100:
Bangladesh Delta Pla2100recommends the improvement of navigation and flow in the Sundarban

Rivers by regular dredging operation.
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3.5 Project Schedule

Table3.4: Project Schedule

Sl.
No.

Activity

Years/Months

2020

2021

2022

A

1.0

Mobilization

2.0

Reconnaissance Site Visit

3.0

Collection and Review of
Data, Maps and Charts

4.0

Dredging Plan and
Operation at Site

4.1

Preparation of dredging
Plan

4.2

Dredging Operation

5.0

Completion of Dredging
Operation and
Demobilization

JJASONDJIFMAMIJIJIAISOND|PJIFM

6.0

Joint Pre, Interim & Pos
Survey and Monitoring
Survey

70

Reporting

Continuous

Intermittent
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Chapter 4
DESCRIPTION OF THE ENVIRONMENT

4.1 General

Baseline environmental condition around the proposed Feasibility Study for Dredging and
River Training in Passur Channel of Mongla Port (Figure 4.1) has been investigated to depict
the state of the environment before the onset of the proposed development. For projects with
long leadin times however, need to consider what the future stagéenofonment will be at

the time that the project comes to fruition. This will be an important consideration for aspects
of the environment which exhibit trends over time, such as levels of air pollutants, noise,
greenhouse gases, water resources, landpattern, etc. For the proposed project, the
consequent future state of environmental quality will be assessed in comparison with
statutory standards set by the government. Moreover, during Dredging and River Training
work, major assessment will be requirer any inevitable situation leading to some negative

impacts on the ecology of the route corridor.
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Figure4.1: Passur River course with important locations
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4.2 Physical Environment

4.2.1 Land Use Pattern

The promsed study area is located in the Southwestern region of Bangladesh, which is a part
of alluvial delta formed by major rivers originating from the Himalayas in the North. The
landscape of the site is characterized by coastal land and tidal creeks. ThebSosd
mangrove forest along the Passur River is the major landscape features. Some shrimp farming
land nearby Passur River are also available. Tidal action is dominant in the Passur River.
Except Mongla port area and Hiron Point the human settlemengligib&e in the study area.

The Passur River is navigable throughout the year and ships can approach with the maximum
allowable draught of 6 to 6.5 m easily up to Mongla Port. The Passur is an important river
route through which Indian vessels under traagreement, clinker carrying vessels, LPG
carrying vessels, fuel carrying vessels, maritime transportation vessels of approaching and
departing Mongla Port, barges, KhulBarisal steamboats and other vessels ply round the
year. The Passur and its distriaries are tidal channels and is the main river to control
drainage system of the total study and project area. The nearest location of the Sundarbans is
around 7 km from Mongla Port. The Mongla Port Authority (MPA) together with Mongla
EPZ and other indsirial setups are substantial with regards to overall economic development

as well as job opportunities for the entire southwestern region of the country.

4.2.2 GeographicLocation and Seismicity

The proposedreasibility Study for Dredging and River Training Rassur Channel of
Mongla Portlocated in the Bengal basiian extensive alluvial plain of the Quaternary
sediments laid down by GangBsahmaputréMeghna river system. Physiographically, this
area is tidal delta and saline enriched shallow aquifer. Asep@nic classification, the area

falls under Faridpur trough of Western platform flank which is adjacent to the hinge line
(Figure 4.2). Tectonically, this area is inactive and no apparent major structure like fault or
fold exists in the region that mighe geologically significant. Seismically, it is in the quiet
zone and the only historic high magnitude earthquake occurred in this zone was centered in
the Sundarbans. Bangladesh National Building Codes (BNBC) suggested Seififiicieot

for this zonds shown in Figure 4.2.
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Figure4.2: Generalized tectonic map of BangladeSbyrce: GSB, 1990
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4.2.3 Transportation System

Road communication system

The proposedreasibility Study for Dredging and River Training in Passur Channel of
Mongla Portsite is located in Mongla and Hiron Point Upazila of Bagerhat district. The
KhulnaMongla highway(Figure 4.4) is 42 km long and nearby towns incligkgerhat
District Town, Gopalganj District Town and Old Mongla Port Town (1 & ™)e Khulna
Mongla highway is thenain mode of road communication with Districts, Divisions and the
Capital city from Mon¢a Port.

Figure4.4: Existing Road Communication System (Khuld@angla Highway)

Water communication

Passur River is the main water communication system (Figure 4.5) in the prépasdallity

Study for Dedging and River Training in Passur Channel of Mongla §itart There are two

ports in the study area. These are Mongla port as a seaport and Chalna port as a river port.
The depth of Passur River varies from 8 to 11 meter during high tide. The rivspgsadd

navigable throughout the year and large marine ships can easily enter the Mongla seaport
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through Akram point. A few local boat points exist in Dighraj, Biddarbaon and Kaigar

Dashkati in the study area.

Figure4.5: Existing Water Communication System (Passur River and Mongla Nala)

Railway communication system

Since the termination of the Khuhki@agerhat rail route in 1980s, there is no railway
communication system in the study area. However, in Khdivigion, the broad gauge line

has been established that connects Khulna with other areas of Bangladesh. Recently,
Bangladesh Railway has planned to establish the rail traffic between Khulna and Mongla. A
railway bridge on Rupsa River is under construttio connectMongla with rail network

through Fultala station in Khulna.

4.2.4 Climatic Condition and Cyclones

The Feasibility Study for Dredging and River Training in Passur Channel of MonglaiRort

lies in the Soutitentral climate zone of the country (FHigut.6) and shows tropical monsoon
climate with three prominent seasonsSummer/Pranonsoon- March to May; Rainy
season/monsoonJune to October; and Winter seasoNovember to February. The rainy
season is humid, and characterized by heavy rainfafjdal depression and cyclones. The
winter is predominately cool and dry. The summer is hot and dry interrupted by occasional
heavy rainfall. Gentle north/noresterly winds with occasional thunderstorms during
summer and southerly wind with occasioegtlones during monsoon are prominent wind

characteristics of the region.
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4.2.5 Temperature

In the poject area, the seasonal variation of temperature is distinct but does not vary largely.
Data of last 27 years (198®915) shows that monthly average maximum temperature varies
from 25.30C to 34.69C (Figure 4.7) while April is the warmest month and Jayis the
coldest month. The highest maximum temperature ever recorded within the last 25 years is
36.5PC during May 1995 and the lowest ever recorded minimum temperature i€Q2.21
during January, 2003.
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Figure4.7: Average of last 27 years (192915) monthly temperature in MongRata
Source: Mongla Weather Station, Bangladesh Meteorological Department)

4.2.6 Humidity

The monthly average relative humidity in the nearby Mongla Station of project area varies
seaonally from 70% to 90%. June, July and August are the most humid months (80 % to
90 %) while January to March humidity remains the lowest (20% to 30%). Figure 4.8 shows
the average monthly humidity of last 27 years (1989 to 2015).
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Figure4.8: Average of last 27 years (192915) monthly humidity in MongléData Source:
Mongla Weather Station, Bangladesh Meteorological Department)
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4.2.7 Rainfall

The project area lies in the Sottglntral climate zone of the couptand shows tropical
monsoon climate and hence rainy season is very prominent in this region. The annual average
rainfall is 1946 mm/yr as per last 27 years recorded data of Mongla weather station. Eighteen
years average of monthly rainfall is presente#ligure 4.9. June to September has maximum
rainfall of the year and it varies in the range of 300 mm to 350 mm. Nevertheless, winter

season shows no rain or very little.

Rainfall (mm)

Yo o0l []

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

Figure4.9: Average of last 27 yea(49892015) monthly rainfall in Monglal§ata Source:
Mongla Weather Station, Bangladesh Meteorological Department)
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4.2.8 Wind Speedand Direction

The project area is characterized by Southerly wind from the Bay of Bengal during monsoon
and Northwesterly wind ém Himalayas during winter. The wind roses for Khulna show
average wind direction and speed for different period of a year (Figur&t4.3D The yearly
average wind rose suggests that wind prevails flowing from south to north direction in most
of the tine in a year (Figure 4.10). During November to February, maximum prevailing wind
flows from north and nortwest to south and southeast direction (Figure 4.11). During
March to April wind mostly flows from south and southwest to north and northeast, (Figure

4.12) and during May to October it flows from south to north and southeast to northwest
direction (Figure 4.13).
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Figure4.10: Wind rose for Khulna for a year (SMEC, 2006)
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Figure4.11: Wind rose for Khulna for the period of November to February (SMEC, 2006)
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Figure4.12: Wind rose for Khulna for the period of March to April (SMEC, 2006)
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Figure4.13: Wind rose for Khulna for the period of May to October (SMEC, 2006)

4.2.9 Meteorological Conditions

To define meteorological conditions in and around the proposed dredging area of the project,
temperature, humidity, wind tha as well as noise level were collected from nine different

locations during March 2018. Table 4.1 shows the summery of the meteorological data.

Table4.1: Meteorological dat at Different Locations of Passur Channel (Collected on March 2018)

Air Noise Wind

: GPS Date & Humidity : Tidal

Locations Co-ordinates| Time T(eoén)p. (%) Izg\é()al \(/rillcécég Condition

Monkey Point | 22°1403'N | 24/03/18| 30 g 76 47 1.0 | High Tide
893451E 12:00

Sundary Kota | 227-813'N | 24/03/18| 3¢ 61 54 4.3 | High Tide

Y 8P354TE | 13:50 J

Akram Point | 220040'N | 24/03/18| 329 69 78 48 | High Tide
89329.9E | 1540

Hiron Pont | 21°4800'N | 25/03/18| 39 g 49 62 4.2 | High Tide
8P3000'E | 14:50

Hiron Point | 21°4896'N | 25/03/18| 36 5 55 62 4.6 | High Tide
8P3000E | 15:22

Hiron Point 21°4724'N 25/03/18 35 66 54 3.6 High Tide
8P2934E | 14:00

Outer Bar | 2I'3600N | 2503/18| 37 59 48 0.8 | Low Tide
892737 | 10:25

Outer Bar 21°3448'N | 25/03/18| 33 64 56 1.6 | Low Tide
8P2737E | 9:27

Outer Bar | 2I'3647N | 25/03/18| 37 59 49 25 | High Tide
89P2719E | 11:50
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4.2.10 Tropical Cyclones

In the coastal areas, tropical cyclones and surges are the major threats, causing loss of human
lives and livestock and severe damage to crops and properties. MajgrclbGes have

occurred in the last 25 years (Table 4.2) and more than 42 cyclones had hit the coastal areas,
during last 125 vyears (Figure 4.14) and. L as
25" may 2009. The project area is located in thedwiak zone of Bangladesh (Figure 4.15).

Table4.2: Major cyclones hitting the Bangladesh coast

Date Maximum Wind speed Storm Surge height
(km/hr) (Meter)
30 October 1960 211 4.6-6.1
30 May 1961 160 6.1-8.8
28 May 1963 203 4.2-5.2
11 May 1965 160 6.1-7.6
15 December 1965 211 4.6-6.1
1 November 1966 146 4.6-9.1
23 October 1970 163 3.0-4.9
12 November 1970 224 6.1-9.1
25 May 1985 154 3.0-4.9
29 November 1988 160 3.0-4.0
29 April 1991 225 6.0-7.5
2 May 1994 210 2.0-3.0
25 November 1995 140 2.0-3.0
19 May 1997 220 3.1-4.2
15 November 2007 240 up to 10
(Sidr)
25 May (Aila) 2009 120 3.0

(Source: Bangladesh Meteorological Department, 2010)
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Figure4.14: Map of previous cyclonic storm tracks (Source: MCSP, 1993)
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Cyclone Risk Zone of Coastal Area of Bangladesh
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Figure4.15: Cyclone prone areas of Bangladesh (Source: WARPO)

4.2.11 Water Resources

Surface Water Quality

Passur River is the major river in theuidy area as an extension of the Rupsha River. The

general characteristics of the Passur River are shown Art. 4.2ZlH&Mongla canal joins the
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river at about 32 km south from Chalna. Flowing further south, the river meets the Sibsha at

about 32 km frommorth from its mouth and debouches into the sea keeping its original name

Passur.
Table4.3: General characteristics of the Passur River
SI.  Characteristics Description
1. Off take From Gorai River
2. Qutfall Bay of Bengal
3 Physical settings of river
Length 131 km (Mongla Port to Fairway Buoy)
Width 700~3000 m
Depth Min. 1.4~11.7m, and Max. 7.5~29.6m below CD
4, Discharge at Mongta
Spring tide on 0F-2015 5227 ~6272 cumec
Neap Tideon 257-2015 2434~3771 cumec

Source: Mongla Port Authority

The river is navigable throughout the year and ships can approach with the maximum
allowable draught of 6 to 6.5 m easily up to Mongla Port. The Passur is an important river
route through whichndian vessels under transit agreement, clinker carrying vessels, LPG
carrying vessels, fuel carrying vessels, maritime transportation vessels of approaching and
departing Mongla Port, barges, KhulBarisal steamboats and other vessels ply round the
year. The Passur and its distributaries are tidal channels and is the main river to control
drainage system of the total study and project area. The general features of Passur River are
presented in Table 4.3. The seasonal water quality of Passur River at Mortgiiation is

shown in Table 4.4. Water quality of Passur Channel during the study period of March 2018

near surface and bed at different locations are shown in Table 4.5 and Table 4.6, respectively.
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Table4.4: Seasonal water quality of Passur River at Mongla port station

Parameter Jan| Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec
pH /7776|7576 |75 |77 |77 |77 | 77| 78| 78] 77

EC (uS/cm) | 3020| 4380 | 11780 | 25300 | 29200 | 18000 | 440 | 275 | 270 | 290 | 340 | 520
ClI'(mg/L) 880 | 1260| 2950| 8270 9470|5810 32 | 16 | 16 | 26 | 38 | 62
Turbidity (NTU)| 70 | 178 | 176 | 185| 200 | 112 | 76 | 68 | 65 | 62 | 56 | 72
TDS (mg/L) | 1510| 2180 | 5890 12700 | 14600 | 9000| 220 | 160 | 135 | 145 | 170 | 260
DO (mg/L) 51147 | 47 | 46 | 45| 47 | 52| 53| 55|56]| 56 ] 5.1
BOD(mg/L) | 08| 10|12 0712|1108 07]07]07)|07] 09
COD (mg/L) 55 | 76 | 76 | 136 | 177 | 97 | 26 | 22 | 22 | 22 | 22 | 25

(Data Source: KUET; DoE 2015)

Table4.5: Water Quality of Passur Channel near Water Surface at Different Logatio

(Field data collected on March 2018)

ocations °er GPS y EC | Turbidity | cF Ts | Tps | ss | sa
P! coordinates| P (msicm)| (NTU) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mgiL)

Monkey Point | 221403'N | 758 | 1003 | 385 | 11500 | 16170 | 15260 | 910 | 3100
89°3451/E

Sunday Kota | 227.813N | 750 | 1146 | 93.7 | 11500 | 22940 | 21550 | 1390 | 3000
89°3545'E

Akram Point | 220040'N | 768 | 12.60 114 14000 | 48380 | 42100 | 6280 | 6500
89°329.8'E

Hiron Point 21°4800'N | 772 | 11.74 4.17 14000 | 56620 | 40690 | 15930 | 5100
89°3000'E

Hiron Point 2194896'N | 781 | 11.75 | 6.14 | 17000 | 33600 | 24840 | 8760 | 5900
893000'E

Hiron Point 214724N | 778 | 12.74 3.55 16000 | 47380 | 35560 | 11820 | 5900
89P2934/E

Outer Bar 213600'N | 774 | 12.95 4.8 19000 | 68840 | 53190 | 15650 | 4600
89P2737'E

Outer Bar 2193448'N | 785 | 13.18 18.0 19000 | 74280 | 48290 | 25990 | 3400
892737'E

Outer Bar 21°3647'N | 701 | 1361 11.4 | 19000 | 76110 | 57330 | 18780 | 4300
8P2719'E
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Table4.6: Water Quality of Passur Channel near Bed at Different Locations

(Field data collected on March 2018)

GPS

Locations of Water Co oH EC Turbidity Cr TS TDS SS SOy

Sample ordinates (ms/cm)| (NTU) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)

Monkey Point 22X1403N | 788| 1025 | 952 | 25500 | 47380 | 41360 | 6020 | 800
893451'E

Sundary Kota 227813N | 774| 1138 | 452 | 13000 | 32970 | 20050 | 12910 | 4500
893545'E

Akram Point 220040N | 769 | 11.84 155 | 31000 | 40460 | 34160 | 6300 | 3900
89°329.8'E

Hiron Poirt 21°4800'N | 776 | 13.01 08 45500 | 50210 | 30100 | 20110 | 4600
89°3000'E

Hiron Point 21°4896'N | 782 | 13.10 67 19000 | 56710 | 49540 | 7370 | 5900
89°3000'E

Hiron Point 214724N | 781 | 11.84 | 250 | 20000 | 51650 | 47350 | 4300 | 5900
892934'E

Outer Bar 2193600'N | 7.83 | 1356 189 | 20500 | 71840 | 52890 | 18950 | 6100
892737'E

Outer Bar 21°3448'N | 785 | 13.44 102 | 19000 | 53130 | 23680 | 29450 | 2300
89P2737'E

Outer Bar 2193647'N | 788 | 1352 | 61.6 | 21500 | 67800 | 43750 | 24050 | 2500
8P2719E

4.2.12 Hydrological Characteristics of Passur River

4.2.12.1 Water Level

Upstream reach (at Chalna) Water level near Mongla Port has been observed bylingta

staff gauges for cross checking in 2015. The gauge readings have been taken by the
consultant. The gauges have been calibrated from the nearest TBM which have been
connected again form the existing SOB Benchmark. Observation were taken for a week
during the field survey. One staff gauge is installed at location28223t\ and 893530+

for cross checking the automatic recorded water level data by MPA. Figure 4.16 shows the

measured water level variation for the study area from August 18 to 21, I12@&Lbbserved

that data collected by the client (observed data) are found in good agreement with the

automatic recorded water level data by MPA. The water level fluctuates between 0.48 to 4.51

mCD for the recorded period.
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Figure4.16: Water/tidal level variations for the river (KUET, 2015)

The variation of water depth and tidal characteristics in the study area over the years is
studied by water level. The water level data analysis shows that the maxigalinanges at

Mongla during the dry and monsoon period at spring tide in 2015 are about 3.75 m and 3.4
m, respectively. In neap tide, the maximum tidal ranges for the dry and monsoon period are

2.0 m and 1.9 m. The seasonal variation at Mongla Port betiMeech and September is
obtained about 0.9 m.

Table4.7: Maximum, Minimum and Mean water level and Maximum Tidal range
(Source: Feasibility study report, IWM 2015)

. . Max WL | Min WL | Mean WL [Max Tidal Range
Location Duration

(mPWD) | (mPWD) | (mPWD) (m)
Chalna |07/01/2015 to 07/07/201 4.518 0.314 2.410 4.204

Downstream reach (at Hiron Point): The tidal range was calculated by the algebraic
difference of two consecutive high tide and low tide. It is about 4.20dear the Rampal
Power Plant at Dacop. Seitiurnal tides with a tidal period of about 12 hours 25 minutes are
predominant in the Bay of Bengal. According to the Bangladesh Tide Tables 2015, the mean
tide levels at Mongla, and Hiron Point along Passur Rare 2.31 m and 1.7 m in CD,

respectively (Table 4.8). The tidal regime is larger at Mongla than at Hiron Point.
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Table4.8: Tidal levels (MPWD) at Mongla and Hiron Point (Tide Table, 2015)

Tidal Level (mPWD)
Stations _
Lowest Mean Highest
Mongla (Bangladesh Tide Tables, 2015) -0.261 2.310 4.882
Hiron Point (Bangladesh Tide Tables, 2015) -0.256 1.700 3.656

Tidal waves approaching the coastal areas of Bangladesh are affected at least by four factors
causingamplification and deformation of the wave: i) Coriolis acceleration ii) the width of

the transitional continental shelf iii) the coastal geometry and iv) the frictional effects due to
freshwater flow and bottom topography. Tide arrives from the deeprskapproaches at

Hi ron Point and Cox6s Bazar at about t he se
locations. Tidal range at Hiron Point near outer bar area varies from 3.22 m to 1.0 m in spring

and neap tide respectively (IWM, 2004). Accordinghte Bangladesh Tide Tables 2016, the

mean tide level at Hiron Point along Passur River is 1.7 mCD.
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Figure4.17: Tidal variation of at Hiron Point during spring and neap tide (IWM, 2015)

The variations ofwater depth and tidal characteristics in the study area over the years are
identifying by water level. The water level data analysis shows that the maximum tidal ranges
at outer bar area during the dry and monsoon period at spring tide in 2015 are Zbauir8.

March 2015 and 3.02 m in August 2015 respectively (IWM, 2016). In neap tide, the tidal
ranges for the dry and monsoon period are 1.03 m in March 2015 and 1.28 m in August 2015.

Water level characteristics of Hiron Point is presented in Figure Bl seasonal variation
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at Hiron Point between March and September as obtained is about 0.79 m (Figure 4.18).
Tidal characteristics of Hiron Point according to 2016 tide tables are presented in Table 4.9.

Water Level m PWD
b o — ()
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Seasonal variation
of water 0.79 meter
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Moving Average of 28 tidal cycle

Figure4.18: Water level characteristics of Hiron Point in 2010 (IWM 2016)

Table4.9: Tidal Characteristics at Hiron Point (Tide Table 2016)

Station

LAT

MLWS

MLWN

ML

MHWN

MHWS

HAT

Hiron Point

-0.256

0.225

0.905

1.7

2.495

3.175

3.656

4.2.12.2 Discharge

Discharge is

an important key factor for the navigability of Passur Channel. Siltation or

scouring of river bed is directly related with the discharge. To understand the discharge

behavior of t

he Passur Channel, the litgge reported in the feasibility study (IWM, 2015)

was used, where discharge data was measured during spring and neap covering both flood

tide and ebb

tide. The observed data has been plotted in Figure 4.19 and 4.20 for the spring

and neap tide, respeatly. The summarized observed data has given in Table 4.10, which
shows that the flow in the ebb tide is always higher than that in the flood tide at Mongla.
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Discharge at Passur (03-07-15)
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Figure4.19: Discharge and water level duringsyy tide at Mongla (IWM 2015)
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Figure4.20: Discharge and water level during neap tide at Mongla (IWM 2015)
Table4.10: Maximum discharge during flood tide ciebb tidg(IWM 2015).
Measurement Tvpe of Max flow Max flow
Location . yp during flood tide during ebb tide
Period tide 3 3
(m°/sec) (m°/sec)
03-07-2015 .
Mongla (half hourly) Spring 5227 6272
25-07-2015
Mongl N 2434 771
ongia (half hourly) eap 3 3
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4.2.12.3 Bed Profile

Mongla Fort (MP) is located along the left bank of Passur River and 130 km upstream from
Hiron Point. Available bathymetric charts/maps have been collected from MPA and
analyzed. Figure 4.21 shows the bed topography with respect to chart datum of the Passur
River connecting to MPA and Bay of Bengal. The port was designed for an average 8.5 m
draft ship but after the construction of Mongla Port Jetty, the depth in several areas of Passur
channel reduced significantly and regular maintenance dredging is require@videp
adequate depth alongside the berths, in the approaches to the berths and in the southern
anchorage areas. The main causes of this siltation is empolderment schemes between the
Sibsa and Passur rivers carried out between 1966 and 1974, resultedyation of tidal

storage and redistribution of flow, mostly between the Sibsa and Passur river, starting in
1959. The navigation channel at the Passur river entrance crosses a wide bar known as outer
bar. The bar is relatively stable with sea bed elematio6.5 m CD (Chart Datum). With the
existing depth in the outer bar, maximum 8.5 m draft vessel can cross the outer bar and enter
the port at normal high tide. But the depths over the anchorage area of the channel permit
anchoring of more than 9 m drakssels. Outer bar area is the only obstacle for ships of 9 m

and above to enter into the anchorage area of Mongla Port.
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Bed Profile

Mongla - Pussur River - Bay of Bengal
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Figure4.21(a): Bed Profile of MonglaPassur River Bay of Bengal (SourceViPA 2015)
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Bed Profile

Mongla - Pussur River - Bay of Bengal
Depths w.r.t. chart datum (m); Surveyed: February 2012 - December 2014
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Bed Profile

Pussur River: Mongla to Digraj
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4.2.13 Groundwater

All households in the Mongla Portea are using deep tubewell water ( Mongla Port Water

Supply) to fulfill their daily requirement. To establish a base line situation groundwater

samples from deep tube wells (DTW) as well as shallow tube wells (STW) have been

collected by KUET and analyzetb identify its quality (Table 4.11). The Bangladesh

Standard

for dr i

nki

ng

water

gual ity

(ECR

Table4.11(a): Groundwater quality from deep tube well of Mongla PortaV&upply

(KUET, May- 2019)

Sl. |Parameters Units Test Results| Bangladesh Standar

1. |Color Pt.Co. Uni 45 15

2. |Turbidity NTU 4 10

3. |pH - 7.4 6.5~8.5

4. |Chloride (Ci) ion concentration mg/l 480 150~ 600

5. |Total Hardnes€.DTA as CaC® mg/l 148 200~500

6. |Total Dissolved Solids (TDS) mg/I 1150 1000

7. |CO:Concentration mg/l 10 --

8. |Total Iron (Fe) mg/l 0.4 0.3~1.0

9. |Manganese (Mn) mg/l 0.1 0.1

10. |Arsenic (As) mg/| 0.05

11. |Total Coliform (TC) N/100m| 0

12. |Faecal Coliform (FC) N/100m| 0
Table 4.11 (b): Groundwater quality from shallow tubewell at Digraj Bazar

(KUET, May- 2019)

Sl. Parameters Units Value Bangladesh Standar

1. |Color Pt.Co. Uni 146 15

2. |Turbidity NTU 590 10

3. |pH - 7.1 6.5~8.5

4. |Chloride (Ci) ion concentration mg/l 3500 150~600

5. |Total Hardness, EDTA as CaGO mg/l 1787 200~500

6. |Total Dissolved Solids (TDS) mg/l 6690 1000

7. |CO,Concentration mg/l 20 --

8. |Total Iron (Fe) mg/l 4.3 0.3~1.0

9. |Manganese (Mn) mg/l 6.1 0.1

10. |Arsenic (As) mg/| 0 0.05
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Sl. Parameters Units Value Bangladesh Standar
11. | Total Coliform (TC) N/100ml 0 0
12. | Faecal Coliform (FC) N/100ml 0 0

Table 4.11 (c): Kumarkhali Water Supply for Old Mongla Port Area
(KUET, May- 2019)

Sl Parameters Units Value Bangladesh Standart
1. |Color Pt.Co. Uni 35 15

2. | Turbidity NTU 5 10

3. |pH -- 7.30 6.5~8.5
4. |Chloride (Ci) ion concentration mg/l 290 150~ 600
5. |Total Hardness, EDTA as CaGO mg/l 556 200~500
6. |Total Dissolved Solids (TDS) mg/l 400 1000
7. |CO,Concentration mg/l 5 -

8. |Total Iron (Fe) mg/l 0.04 0.3~1.0
9. |Manganese (Mn) mg/l 0.2 0.1
10. |Arsenic (As) mg/| 0 0.05
11. |Total Coliform (TC) N/100ml| 12 0

12. |[Faecal Coliform (FC) N/100ml| 5 0

4.2.14 Riverbed Soil Quality

Analyses of Riverbed soil of Passur Channel are very important. This has implication on the
safe disposal of dredged material on land and its use as filling material. Riverbed materials
(mainly sand) in a significant quantity will be required to be dredgedheSof the dredged
material will be used for filling of low land areas around the project site. Samples of bed
materials were collected from six different locations of Passur Channel and three locations of
outer bar area during March 2018 to identify hematals presents in the bed materials and
determine their concentration. Test results are given in Table 4.12. The test results were
compared with European Union guideline for Agricultural soil. All the parameters of heavy

metals were found to be withinlavable limit.
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Table4.12: Toxic Properties of Bed Soil at Different Locations of Passur Channel
(Field data collected by KUET on March 2018)

Locations %E_S Arsenic | Copper Zinc Lead | Cadmium| Chromium
ordinates | (M9/Ka) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg) | (mg/Kg)

Monkey 22°1403'N

ot SpagsE | 189 000 | 2203 | 13.08 | <0.004 7.38

Sundary 22°7.813'N

Rotn Soamage | 269 000 | 2451 | 1343 | <0.004 | 10.46

Akram Point | 220040'N | 1 77 000 | 2032 | 1236 | <0.004 7.30
89°329.8'E

Hiron Point | 21°4800'N | 2 g9 000 | 2834 | 1172 | <0.004 | 11.12
89°3000'E

Hiron Point | 21°4896'N | 5 49 000 | 6810 | 13.12 | <0.004 | 10.68
89°3000'E

Hiron Point | 21°4724N | 157 0.00 1570 | 11.74 | <0.004 7.60
89P2934'E

Outer Bar | 21°3600'N | g35 | 3681 | 72.05 | 3049 | <0004 | 4856
89°2737'E

Outer Bar | 21°3448'N | 5 17 0.00 1958 | 12.94 | <0.004 | 11.50
8P2737'E

Outer Bar | 21°3647'N | g49 | 2665 | 66.85 | 2649 | <0004 | 4507
8P2719'E

Europe_an Union Guideline 20 200 300 100 3 100

for Agricultural Soil

4.2.15 Mongla Port Facilities

With the capacity of handling 6.5 million tons in a year, at present, Mongla Port handles 1.6
million tons of cargo yearly. The average turnaround time (in day) for a bulk cargo is 5.5 and
2.5 for a container cargo. At ment, Mongla port operates five general cargo/container
berths, seven river mooring berths, and fourteen anchorage berths. In addition, there are
seven specialized private berths. The port has damgdling equipments of different
capacity including dockde, mobile crawler, truck mounted forklift truck, prime mover,
trailer cargo handling, etc. At present, there are four transit sheds having an area of 19628 sq
m, two warehouse of 19,630 sq m, and open dumps of 3,00,000 sq. m available for cargo
storage Moreover, three container yards of 35,754 sq. m are also available. Maintenance of
draught is the main challenge for Mongla port. Presently, maximum allowable draught at
jetty is 6.5 m. Vessels having 6.0 m. to 6.5 m. draught can take berth at porf feity.
navigational information provided by Mongla Port Authority including allowable draught,
fleet size, and capacity is given in the following Table 4.13. The port has a master plan of
upgrading its capacity of ship handling up to 450 ships per year vithyears. Accordingly,

the channel will be improved for maintaining 7.5 m draught at jetty site.
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Table4.13: Navigational information of Mongla Port

Sl. |Location Maximum Allowable Allowable Feet Size Berthing Capacity

1. |Fairway buoyNov to Mar =>20m -- --
Aprto Oct=>16m

2. |Akram point|9 m 200 m 7 Nos. Ship
3. |Harbaria (A)| 7.5 m 180 m 2 Nos. Ship
4. |Harbaria (B)|8.5 m 180 m 4 Nos. Ship
5. |Jettyarea |6.5m 165 m 5 Nos. Ship

Source: Mongla Port Authority

4.3 Biological Resources

4.3.1 Fish Species Diversity

The fisheries resources of the study area are rich and diversified. The network of river
systems of this region connects the fresh water fish habitats with the brackisthalatats

and maintains biological balance of the major fish groups. A list of indicative fish species of
the study area is given in Table 4.14. Culture fish habitats of the study area are classified as

closed shrimp gher.

Table4.14: Indicative fish species diversity of the study area (MPA Report, 2015)

SI. No. | Scientific Name Local Name |Common English Name
1. |Acanthopagrus latus Datina Sea Bream
2. |Acentrogobius caninus Baila Tropical Sand Goby
3. | Apocryptes bato Chingri Prawn
4. |Catla catla Catla Katla
5. | Cirrhinus mrigela Mirka Mrigel
6. |Ctenopharyngodon idellus |Grass carp |Grass carp
7. |Cyprinus carpio Carpio Common carp
8. | Hypopthimichthes molitrix | Silver carp | Silver carp
9. |Labeo boga Bhangon Boga Labio
10. |Labeo calbasu Calbaus Black Rui
11. |Labeo rohita Rui Rohu
12. |Lates calcarifer Koral Sea Bass
13. |Liza parsia Parse Gold Spot Mullet
14. |Macrognathus aculatus Bain Tire-track Spinyeel
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SI. No. | Scientific Name Local Name |Common English Name
15. |Monopterus cuchia Kuicha Cuchia
16. |Mystus tengara Tengra Tengra Mystus
17. |Oreochromis niloticus Tilapia Tilapia
18. |Penaeus monodon Bagda Prawn
19. |Plotosus canius Magur Catfish
20. |Pama pama Poa Jew fish
21. |Rhinomugil corsula Mullet Bata
22. |Ritarita Rita Rita
23. |Sillaginopsis panijus Tular dati Flathead Silage
24. |Pangasius sutchi Pangus Pangus

4.3.2 Dolphin in Passure River

The Passur River is a home for Dolphin (Platanistagangetica). It is to be noted that freshwate
dolphins are globally endangered and are protected under the Bangladesh Wildlife
Conservation Act 2012. The Passur River is the habitat of good number of fish, Irrawaddy
Dolphin and Estuarine Crocodile. The existing navigation route for approaching &eagl

is also important for the critically endangered mammalian species, freshwater dolphins and
Irrawaddy dolphins and saltwater crocodiles. The Sundarbans is the last resort for the
saltwater crocodiles and hence it is important that utmost care amgesatrconditions be laid

down for the safety and sustenance of this unique ecosystem and ecological services and

natural/biological resources it is providing to support the biodiversity and livelihood of

hundreds of thousands of people.

Figure4.22: Habitats of Culture Fishery in the Study Area: a) Shrimp Gher and b) Crab Pond
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Figure4.23: Ecological niches in the Sundarbans ecosystem
About 32,400 hectaresf the Sundarbans have been declared as three wildlife sanctuaries,

and came under the UNESCO World Heritage Site in 1997. These wildlife sanctuaries were
established in 1977 under the Bangladesh Wildlife (Preservation) (Amendment) Act, 1974.
These are Sularbans West (9,069 ha), Sundarbans South (17,878 ha), and Sundarbans East

(5,439 ha). Figure 4.24 also shows the three Dolphin Sanctuary area in the Sundarbans.
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Figure4.24: Dolphin Sanctuary Area imé Sundarbans (Source:
http://en.banglapedia.org/index.php?title=File:Sundarbanajmgssed on Jan. 2020
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433 Biorecol ogical zone fAthe Sundarbanso

The Sundarbans mangrove forestsituated in the southwest part of Bangladesh. The
Sundarbans is the worldés | argest Mangr ove
species of mammals, 35 species of reptiles, 400 species of fishes and 270 species of birds
(MoEF, 2010). The Bngladesh part of the Sundarbans now covers an area of about 5,770
km?, of which 4,016 krhare land and the remaining 1,761%s\under water, in the form of

rivers, canals and creeks. The mangrove tract constitutes 44% of the total forest area in
Banglagksh and contributes about 50% of the total revenue derived from the forestry sector.
However, the most important value of the Sundarbans stems from the protection it affords to
millions of people against the ravages of cyclonic storms, surges and tides,wakich
frequently generate from the Bay of Bengal. The Sundarbans can be divided into the
following ecological niches (Figure 4.21): a) Mudflats (sloping) b) Ridges or levees ¢) Back

swamps or basins d) Main river channel e) Tidal creeks f) Baysdy shores.

Ecosystem of the Sundarbans

The Sundarbans lie across the outer deltas of the Ganges, Brahmaputra and Meghna rivers.
The forest is composed of small forested islands and mudflats intersected by an intricate
network of tidal waterways. The aréas a wide range of rare fauna, including the Bengal
tiger, estuarine crocodile and many reptiles and birds. These mangroves are slightly elevated,
isolated landmasses (like islands) under strong tidal influence. Mangrove plants are specially
adapted to swive in saline conditions using pneumatophores. The mangrove root system,
along with its buttress, helps to support the trees in the salty clay loam soil under strong water
flow. Due to the variation in physical factors, such as topography, salinityaadition and

tidal variation, vegetation composition within the Sundarbans varies widely.

Mudflats or slopes can be defined as the areas exposed during low tides but going
underwater during high tide. These are formed on the banks of rivers, canaiseaksl.

Crabs of various species inhabit the mudflat. These crabs play an important role in
maintaining ecosystem functions and consumed by shore birds. Mudflats are also a favorite
habitat for estuarine crocodiles. Snakes prefer mudflats of creeks,yatedaeon trapper
fishes here during low tide. Germination of many plant species takes place in the mudflat.
Hoda (Acrostichumaureum), nkhagra (Phragmtieskarka), dhanshi

(Myriostachyawightiana), golpata and hargoza (Acanthus ilicifolius) all grow imtidlats.
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In this mudflat, the difference between the low tide water level and the upper ridge of the

mudflat was nearly 4 meter.

Aridge or levee is the area just behind the mudflat. Most plant succession takes place in these
ecological niches. These dlee highest elevated lands of the Sundarbans acting as a natural

di ke to protect the next niche (back swamp)
found in these ecol ogical niches. Mosth of th
these niches during high tide. The levees support primarily marginal vegetations which
include: hargoza, golpata, hantal (Phoenix paludosa), baen (Avicenniaofficinalis), kakra
(Bruguieragymnorrhiza), kewakatta (Pandonusfoetides), keora (Sonneratigapetala

dhundul (Xylocarpusmekongensis). Back swamps or basins are the areas behind the ridges or
levees. This ecosystem represents the major area of the Sundarbans and plays a vital role in
trapping rainwater in its characteristic sauskaped basins. Thesre the most common and

safe grazing lands for spotted deer (Axis axis), rhesus macaque (Macacamulata) and wild

boar (Susscrofa).

The main river channel is long with either an eroded bank line or a mudflat margined with
golpata. These ecological nichescur mainly along the Baleswar, Bhola, Passur, Marjata,
Arpangasia, Shibsa, Jamuna and Raimangol rivers. Main channels are popular for hilsa and
shrimp fishing and, as such, are the main routes for navigation. Gangetic dolphin
(Platanistagangetica) is comon in the upper stream of the major rivers. Tidal creeks are the
most dynamic ecological niches of the Sundarbans ecosystem. These can be defined as water
channels filled with water during high tide and almost dry during low tide. Most of the
climbers ofthe Sundarbans are seen in these arflasse climbers include chanda lota
(Dalbergia spinosa), gila (Derris trifoliata), abeta (Flagellaria indica) and bowali lata
(Sarcolobus globisus)Bay or sandy shore is found along the southern face of the
Sundarbas. These are mainly gentle slopes of sand deposition from the sea. Logs of various
plants are seen scattered along these areas, offering breeding sites for terns (Sterna spp) and

pratincle (Glareolalactea).
Biodiversity of the Sundarbans

The Sundarbans mgroves are habitats of many rare and endangered animals, especially it is
the unique natural habitat of the world famous Royal Bengal Tiger. Ecologically, the forest is

particularly important as a barrier to cyclones, tidal upsurges, etc. It is also astinguge
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sink of unlimited capacity for absorbing €@nd other pollutants from air and water that

makes the surrounding environment free from pollution.
Distribution of Fauna

The Sundarbans is the only remaining habitat in the lower Bengal Basin gidatavariety

of fauna. Besides the spectacular Royal Bengal Tiger (Pantheratigristigris), the other notable
mammalian fauna are Spotted deer (Cervus axis), Barking deer (Muntiacusmuntjak), Rhesus
macaque (Macacamulatta), Jungle cat (Felischaus), Leaaar@Prionailurusbengalensis),
Indian porcupine (Hystrixindica), Otter (Lutraperspicillata), and wild boar (Susscrofa).
Aquatic mammals include various species of dolphin. The ecological diversity of the
Sundarbans supports a large variety of birds. Antbiegtotal number of species recorded,

most are resident. The egrets, storks, herons, bitterns, sandpipers, curlew, and numerous other
waders are seen along the muddy banks. There are many species of gulls and terns, especially
along the seacoast and thegker waterways. The bitlife of the Sundarbans waterways is
varied and colorful which include: Asian opbill stork (Anastomusoscitans), collared and
blackcapped kingfishers (Todiramphuschloris and Halcyon pileata), bvawnged and
storkbilled kingfishers (Pelargopsisamauroptera and P. capensis). Raptors include osprey
(Pandionhaliaetus), whiteellied seaeagle (H. leucogaster), the grbgaded fishing eagle
(Ichthyophagaichthyaetus), shaoed snakeeagle (Circaetusgallicus), peregrine falcon (Falco
peregrines), oriential hobby (F. severus), northern eagle owl (Bubo bubo) and brown fish owl
(Ketupazeylonensis). There are many species of gulls and terns along the coast and larger
waterways. There is also a considerable variety of forest birds suahoapeckers, barbets,
shrikes, drongos, mynahs, minivets and babblers. The eighteen recorded species of snake
include king cobra (Ophiophagus Hannah) and spectacled cobra (Najanaja), Asiatic rock
python (Python molurus), Russell's Viper (Viperarussellign@&ed Krait (Bungarusfasciatus)

and several species of sea snakes. Estuarine crocodile (Crocodylusporosus) still survives, its
numbers greatly depleted by hunting and trapping for skins. Green turtle (Cheloniamydas) is
rare due to excessive fishing. The@n frog (Euphlyctishexadactylus) is mostly observed in
Chandpai area of the mangrove forest. The other forest amphibians include the Skipper frog
(E. cyanophlyctis), Cricket frog (Limnonecteslimnocharis), Tree frog
(Polypedatesmaculatus), and the commoadt A rare species of shark, the Ganges river

shark (Glyphisgangeticus) swims the estuaries. There are 48 species of crabs and a large

CRTS, Department of Civil Engineering, KUET 80



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

variety of molluscs. The area supports a varied insect population including 300 species of

spider and large numbers ajrieybees.
Distribution of Flora

The dominant species are sundari (Heritierafomes), gewa (Exoecariaagallocha), goran
(Ceriopsdecandra) and keora (Sonneratiaapetala). Excoecariaagallocha dominates the zone of
moderately saline soils; and Ceriopsdecandra, ghline soils. Other mangrove species
include garjan or red mangrove Rhizophora mangle, R. mucronata and R. apiculata, kankra
(Bruguieragymnorhiza), and baen or (Avicenniaofficinalis). Wild rice (Oryzacoarctata), Nypa
and speargrass (Imperatacylindricag grevalent on mud flats. The Nypafruticans palm
growing along the creeks on wet mhanks is widespread along drainage lines. There is an
understory of shingra (Cynometraramiflora) where soils are drier, amur (Amooracucullata) in
wetter areas and Cerioga saline soils. Sundari (Heritierafomes) trees dominate the
Chandpai range at its northern end. The remaining area is a mixture of sundari and gewa
(Excoecariaagallocha). Virtually, the entire Sarankhola range is covered by mixed sundari
and gewa. Gewargws at the peripheral region and the sundari in the inner part of each forest
cluster. Sundari trees dominate most of these areas from north to south of the Khulna range.
Lower part of these ranges (Khulna) is composed of sundari and gewa. The norhsaster

of the Burigoalini range, under Satkhira district is mainly dominated by gewa, but goran
(Ceriopsdecandra) dominates the remaining area. There are trees of different species in the
area surrounding of the Sarankhola range and the northernmost thertinulna range. The

natural vegetation of the Sundarbans is composed mainly of halophytic tree species. The trees
of the Sundarbans exhibit hydpiytic and halophytic adaptations, which facilitate survival

in waterlogged and saline conditions. Threeolegical zones within the Sundarbans,
differentiated according to salinity and species composition are: (1) the freshwater zone, (2)
the moderately saltwater zone and (3) the saltwater zone. Although the boundaries of these
zones are not static, in genkraleritierafomes is characteristic of the freshwater zone,
Excoecariaagallocha of the moderately saltwater zone, and Ceriopsdecandra of the saltwater
zone. The forest is dominated by H. fomes and E. agallocha, and there are about 25 other tree
species, with are common but considerably less frequent in their occurrence. Five other
families are also representing in the Sundarbans. These are the Combretaceae,
Euphorbiaceae, Meliaceae, Myrsinaceae and Plumbaginaceae. Certain tree species such as

Ficus spp., Hgenia fruticosa and Diospyrosperegrina occur in places of lower salinity,
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usually on raised areas and are more commonly found as componentdasfddfgrest and

are only marginally salolerant.
Fisheries Resources of the Sundarbans

The fish habitatsi the Sundarbans area are mostly brackish in nature. The fisheries resources
in this area are rich and diversified. The fishes use the Sundarbans as a nursery, breeding and
feeding ground and return to the sea or freshwater. Fishes like Khorsula (Muddyors
GulshaTengra, Rui, Catla, Shol, Taki, PungusTengra, Shing, Magur, Koi, Puti, Datina
(Pomadasys spp.), Bagda (Penaeusmonodon) etc are very common in these areas. A number
of fish species spend most of their life stages outside the Sundarbans bub dweed here.

These types of fishes are GulshaTengra, Poma, Phesa (Setipinna spp.), Pungus, Golda,
Topshi (Polynemusparadiseus), Parsha, ChamuaChingri, etc. depending on ichthyoplankton
concentration due to reduced salinity. Marine fishes like GhagothyBaausjella), Apula
(Osteogeneisusmilitaris), Lakhya (Polynemusindicus) and Tailla (PolynemusTetradactylus)
are also present in this area. Many marine fishes come to the Sundarbans only for feeding as
this area is rich in food organisms. This type of distare Chaka Chingri, ChaliChingri,
MotkaChingri, Tiger Chingri, GuraChingri (Leander stylifera), Begillish (Tenualosailisha),
Rupchanda, Gang Thurina, Boiragi, Potka, ShaplaPata, Kamot, Tulardati (Silago domina),
Pokki, Pankha, Baim, Churi (Lepturacuntkagale), Lottya (Harpadonneherius), Kaldi,
Korina, etc. The juveniles of many marine species of prawns and fishes e.g. Chaka Chingri
(Penaeusindicus), GuraChingri (Leander stylifera) and various sciaenid and ribbon fish
(Churi Mach) migrate into the lowezone of the estuary during the winter and summer
months to feed and then return to the sea with the onset of the monsoon. Some other fishes
like Koral (Latescalcarifer), Jaba, Kawn, Chitra, Chapli Chela, Tarial, Borial, Crab, Renua
(musskeeperBoleophthainusspp), etc. spend most of their life stages in the Sundarbans. In
addition, crabs, mussels, snails, and turtles are also found in the Sundarbans area.
Topshachewa etc. are available during high tide. During low tide loittay, bata, poa, chewa,
chingri, pangus are abundant. In the mudflats icha, poa, gulla, juvenile and small fishes are

available.

4.4 Air Quality at Mongla Port Area

The purpose of this assessment is to identify and analyze any air quality impacts by

examining existing air quality, determiningr aquality criteria, discussing sources of
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emissions to air from the future construction and operation of the different MP project and

proposing safeguard measures to mitigate potential air quality impacts.

The objective of the air quality study was teiesv the existing air quality in the Mongla port
area for importing car and to provide an assessment of the likely impacts on air quality during
the construction and future operation of the Mongla Port. Table 4.15 shows the ambient air

guality results in Mngla Port area.

Table 4.15: Ambient air quality analysis in Mongla port (KUET, MNe&\.7)

Air quality standards| Impact assessment criteri
for residential and for the MP upgradation
Parameters Results : : :
rural areas in project (Maximum

Bangl adesH increasing threshold)
Suspended particula 125 200 (24 hr ave) 60 (24 hr ave)
matter (SPM), pg/r
NOX, pg/m? 45 100 (annual ave) 55 (8 hr ave)
SO, pg/n? 35 365 (24 hr ave) 80 (8hr ave)
Maximum particle - -- 2.0 g/nf/month
deposition in the
sensitive receiver

Sampling location: Lat 22925, Long 893529’
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Air emission inventory throughout at Mongla port: Existing scenario

The inventory focuses on the sources of air emissions from maritime MP vessel at berth and
car transporting from containgessel to car parking space for storage and delivery purposes.
The emission estimation from ships at berth and imported car movement in the Mongla port
area was performed using emission factor method. Auxiliary engines of maritime container
vessels were esl to generate electricity for the-board ship when ships at berth in Mongla
port. In addition, most maritime vessels have boilers used to heat residual oil to make it fluid
enough to use in diesel in diesel engines and to produce hot water. Emissicaukidiary
engines and boilers of ships at berth was calculated using input parameters collected from

primary and secondary data sources.

Emissions from container handling equipment were calculated using emission factors method
based on the equipment gjpequipment horsepower rating, and the selected emission
standard of the equipment. The calculations of the exhaust emissions from container handling

equipment were performed using emission factor method.

Various types of pollutants are produced in tl@mbustion process. Oxides of
nitrogen (NOXx) result from the oxidation of nitrogen at high temperature and pressure in the
combustion chamber. Carbon monoxide (CO) occurs when carbon in the fuel is partially
oxidized rather than fully oxidized to carbon xige. Sulphurdioxide (S£ and lead are
derived from the sulphur and lead in fuels. Particulate matter is produced from the incomplete
combustion of fuels, additives in fuels and lubricants, and worn material that accumulates in
the engine lubricant. Thesadditives and worn materials also contain trace amounts of
various metals and their compounds which may be released as exhaust emissions. Motor
vehicle emissions are estimated for a grid cell from data on spatial Vehicle Kilometers
Travelled (VKT) by roadype and fleet composition, and the relevant emission factors using
emission factor method.able 4.16 shows the existing air pollutants emission from Mongla
port.
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Table 4.16: Emission of air pollutants at Mongla port in 2017 (Present scenario)

Air pollutants emission, kg/yr

PMzio NOx SO CcO
A. Container vessels at berth
Auxiliary engine 432 62640 41904 4752
Auxiliary boiler 58 554 2434 209
B. Container handling equipment
Mobile Crane 162 3402 65 972
Straddle Carrier 378 7943 151 2269
Fork Lift Truck
289 6078 115 1736
(H. Duty)
Terminal Tractor 320 6736 128 2165
Fork Lift Truck 818 9437 205 3979
b) SubTotal 1967 33596 664 11121
C. Heavy duty trucks
Heavy duty trucks 36 524 44 472
Total [a+b+c] 2494 97313 45046 16555
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Chapter 5
SOCIAL IMPACT ASSESSMENT

5.1 Introduction

Soci al | mpact Assessment ( Ptedgingattee lmmerBarafdy o f
Mongl a P o rptojecCat MamglaePbro(MP) affects the community of Mongla and its
surrourdings, determines, characterizes and assesses potential impacts therein, as well as
develop and propose appropriate mitigation measutegs a process that provides a
framework for prioritizing,gathering, analyzing, and incorporating social informaioil
participation into the decision support system. Therefore, it became a very important part of
feasibility study of any project or development intervention. It ensures that development
interventions: (i) are informed and take into account the relevamtissues, and (ii)
incorporate a participation strategy for involving a wide range of stakeholders. The task
requires identifying and working with all potentially affected groups. Groups affected by
proposed project include those who live nearby; those wiil be affected by the
intervention; those who are forced to relocate because of the project; and those who might
normally use the land on which the project is located. Once identified, representatives from
each group are systematically interviewed te@tedmine potential areas/issues of
concern/impact, and ways each representative might be involved in the planning decision
processThis chapter provides a brief description of the historical context of the study area,
data collection sources, so@gononic status, SIA methodology, each potential impact,
social management plan (SMP) and mitigation measures for the SIA of the proposed

ADredging at the I nner Bar of Mongla Port Ch

5.2 Location of Project Site

The site is loated at Mongla port, Mongla Upazila of Bagerhat District in the Division of
Khulna, Bangladeshlrhe Mongla Upazila comprises an area of 1461.20 sq. km including
1083.00 sq. km of forest. It is located betweef832N and 2249 N latitudes and between
8932 E and 8%4 E longitudes. Mongla is surrounded by Rampal upazila (North),
Morrelgonj and Saronkhola upazila (East), Bay of Bengal (South), and Dacop upazila (West)

as shown in Figure 5.1.
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5.3 Sources of Data Collection

In this SIA study data were collected from different sources. However, all of these sources

can be broadly classified into two categories: pinysources and secondary sources.

5.3.1 Primary Sources

Primary data were collected directly through field visits, discussion with port officials and
other officials in the port area, questionnaire survey, public consultation with common
people, and focus grougiiscussion with the stakeholders living around the zone and port

workers to know how the project may affect the community.

5.3.2 Secondary Sources

To prepare the baseline situation of the study area, information about somesweimic
parameters were collemt from the census and survey reports of Bangladesh Bureau of
Statistics (BBS), Mongla port authority (MPA), Survey process and impact analysis was
adapted from the report AFeasi bility Study
Yard at Dock Workess Col ony of Chittagong Port Author.i
& Consultancy (BRTC), BUET and AEnvironment

Passur River from Mongla Port to Rampal o by

5.4 Historical Context

5.4.1 Mongla-Passur River Bay

MonglaPa s s u r river bay area, having |1 mminence
played an important role in the human settlement history of both Khulna and Bagerhat district
duringthe Khalifabad Pargana founded by Khan Jahan Ali, the ruler of Pargana4&%m 1

1459 Later on British, Portuguese, Dutch, Chinese and Arakanese came to South Asia for
business purposes through the river routes of Mongla and the Sundarban at the time of
Emperor Akbar during late fifteenenturiesafter establishing Nawara, an im@@rhaval
department. History suggested stramg r aattieitg &d oppression on the earlier settler
nearby the MonglPossur river bay. The Arakanese (Maghs) Pirates, the Ferringhees
(Portuguese), Dutch and English renegades started regular piracy ametyrab the
Sundarban area (MPA, 2015). They entered into the Sunderbans through the rivers like
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Marjjal (now known as Zulfiquar channel), Malancha, Jamuna, Arapangsia and into the
channels and arms of these rivers and between all these isles of thé&&weat and often
penetrating even beyond the Sundarbans up into the countryside towns, assemblies, and
markets. They used to torch people and make women slaves with cruelty and burning the
households. This area was known as Magher Mulluk (the territaviaghs) for ages due to

terror activities by the Maghs and the Portuguese fleet. Many fine isles became deserted and
no inhabitants were found except wild beasts, which were formerly populated by them.
Bengali rulers even built Forts in the confluence dbs&iMarjjal, Araibaki (Known as
Ferringhee Fort) and Malancha and Jamuna. There are still channels in the Sundarban, which
is known as Ferringhee Fari/Khal, Ferringheer Doaniakhal as these used to be places for
heavy encounter with the Maghs, Arakeneseatps beside the confluence of Marjjal,
Malancha and Possur and Arapangsia. After set up Monglaligigon in 1842 Bankim
Chandara established the law and order in the river routes/canals to avoid conquest in this
area. The Government of British India @lestablished a port at Morelganj in 1869, which

was to expedite the movement of merchandise via Mongla.

5.4.2 Mongla Port

The name Mongla originated from Mongla River presently known as Mongla Nulla, the
confluence of Possur and Mongla Nulla River. Accordmthe Mongla Pourashava (2014) it

is mentioned that a Greek ship was anchored in 1950 near the present place of Mongla Port
by mistake. The captainof ship came out with his speedboat and tried to find out the
right direction along the Pass River and after a short while met one hindu priest named
Mongal Rhishi at the present location of the Mongla port. He declared this location as the
Mongla port. The original inhabitants in the Mongla, Bagerhat and Khulna area might be a

mixture of the mn-Aryan the Dravidian and the Mongolian races.

The demand of export and import goods between East and West Pakistan was increased
significantly after the partition of the Indian sabntinent in 1947. Sudden increasing
pressures of export and impodnomodities on Chittagong port with limited and inadequate
facilities caused severe congestion and provide option of emerging the second seaport for
smooth handling of all commodities including jute and jute products. Admiral Jefford from

Pakistan Navy appached to the newly surveyed channel to Chalna anchorage.
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Subsequentl| vy, the | ight vessel ASindhi 0 app
from Karachi Port.

The legal framework of Chalna Port existed effecting from December 01, 1950 under the
Mini stry of Communication. A British merchant
and anchored at Joymonirgol on 11 Dec. 1950, thus making the auspicious beginning of
cargo handling operation at the anchorage. On March 17, 1951, the anchoradefteds s

near Chalna Bazar, 22 km upstream. In 1954, Sir Claude English surveyed the Sibssur

river basin for suitable anchorage site and recommended for Mongla, about 16 km
downstream from Chalna Bazar. Then the Directorate of Chalna Anchorage wed shif
Mongla between Mongla Nulla and Possur River in June 20, 1954. Five jetties were
constructed at Mongla port with necessary facilities including handling of containers in 1978.
Mongla become a police station on September 19, 1976 and was upgrasedpgazila on
September 14, 1983. The port directorate declared as an autonomous body named, Chalna
Port Authority under the Ministry of Shipping from 1978 and finally renamed as Mongla Port
Authority since March 08, 1987 (MPA, 2015).

5.5 SocicEconomic Status

The general purposes of sodal impact assessment (SIA) is to define the present
sodo- ecnomic conditions of the people of the pioject and surrounded areasghich will
provide saund reference ad asgssnent forprobale sogo-economic impact of the proposed
interventions This will enable us to comparethe changes and impats of the project

interventionsin future.

5.5.1 Population and Households

Population distribution by gender and household, by age group and community, by ethnic
groups, and byaligion is shown in Table 5.1 to Table 5.4, respectively.

Mongla Upazilahas a total population of 1,36,588 including male (71,492) and female
(65,096) having 32383 Households (Muslim 102298, Hindu 29426, Christian 4837,
Buddhist 21 and otherg &ith population density of 1018 per sgkm (BBS, 2011). The Male
population was found more in all studied communities except Araji Makordone (96%) and
Purba Selabunia (94%). The total child population (shown in Table 2) in the upazila is 50468
(0-19 yrs), which is 36.95% of total population. This category of population is divided
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according to age as 10241 nos4(@rs), 13209 nos. (8 yrs), 15860 nos. (204 yrs) and
11128 nos. (189 yrs). Community data provides more age specific information for child
population. The data found can be listed as 31,257 nds8 {@s), 1955 nos. {0 yrs), 2068
nos. (12 yrs), 3465 nos. (6 yrs) and 9199 nos. {80 yrs). The average size of household in
the studied areas of the proposed project was found approxirfrat@yt.0 to 4.4, which is

similar to the average household size (4.1) of Bagerhat District.

Table5.1: Distribution of Population by Gender, Community, and Household (BBS%)201

Community Total_ Male_ Femal_e Gen_der Households Avg. size of
population | population | population ratio Household
Bagerhat  District 1 476090 | 740138 735952 101 350537 4.1
(Total)
Mongla  Upazila) ;3508 71492 65096 110 31912 4.0
(Total)
Mongla Pourashavqg 39837 21607 18230 119 8615 4.2
Araji Makordone 4832 2371 2461 96 1083 4.4
Bazar Area Mahalla| 1841 973 868 112 407 4.2
Labour Colony 2750 1588 1162 137 536 4.4
Purba Selabunia 7032 3416 3616 94 1722 4.0
Madhya Selabunia 3634 1837 1797 102 880 4.1
Burirdanga  Union 15444 7810 7501 104 3789 4.0
(Total)
Digraj 5557 2882 2675 108 1356 3.9
Uttar Burirdanga 1971 1001 970 103 490 4.0
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Table5.2: Distribution of Population by Age Group and CommutiBBs, 205)

Percentag of population in the age group
. Total

Community . < o N °H o2} (o] ~ +

population) 3| 2| 3 3 S 2 2| 2| S| &

— — N (qV] o™ Lo ©

Bagerhat district 4 476090 | 9.0 | 11.5| 11.8| 81 | 80 | 86 | 262 | 7.3 | 33 | 63
(Total)
Mongla Upazila| 56508 | 76 | 97 | 12.6| 81 | 83 | 96 | 202| 73 | 31 | 56
(Total)
Mongla 30837 | 7.2 | 92 | 123| 97 | 87 | 98 | 294 | 67 | 2.6 | 43
Pourashva
ArajiMakordone | 4832 81 | 99 | 136 | 105| 7.7 | 73 | 270| 66 | 3.1 | 6.2
Bazar — Area  1g41 | 83| 99 | 129 97 | 81 | 92 | 202 | 54 | 31 | 42
Mahalla
Labour Colony 2750 6.6 | 87 | 129 | 100 | 78 | 94 | 322 | 56 | 25 | 4.2
PurbaSelaunia 7032 74 | 92 | 132|102 | 78 | 96 | 284 | 69 | 2.7 | 46
Madhya 3634 75 | 102 | 127|102 | 91 | 91 | 26.7| 69 | 3.0 | 45
Selabunia
Burirdanga 15311 | 7.2 | 90 | 97 | 76 | 94 | 100|301 | 7.2 | 30 | 6.9
Union (Total)

Digraj 5557 89 | 103| 9.7 | 78 | 108 | 124 | 286 | 52 | 1.8 | 43
Uttar Burirdanga] 1971 6.6 9.0 8.9 7.0 8.3 85 | 322 | 94 2.4 7.6
Table5.3: Distribution of Population andouseholdy Ethnic group$BBS, 205)

Ethnic Ethnic Main groups

Community Household 0@ g Khi Chakma| Oth

ouseho population armon iyang akma ers
Bagerhat District (Total) 703 3327 657 24 10 2636
Mongla Upazila (Total) 5 5 0 0 3 2
Mongla Pourashava 5 5 0 0 3 2
Bazar Area Mahalla 0 0 0 0 0 0
Labour Colony 0 0 0 0 0 0
PurbaSelabunia 0 0 0 0 0 0
Madhya Selabunia 0 0 0 0 0 0
Burirdanga Union (Total 0 0 0 0 0 0
Digraj 0 0 0 0 0 0
Uttar Burirdanga 0 0 0 0 0 0
GolachipaDigraj anc 5 5 0 0 3 5
Kamardanga
CRTS, Department of Civil Engineering, KUET 92




Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

Table5.4: Distribution of Population by Religio(BBS, 205)

Communty pogﬁlt:t'ion Muslim | Hindu | Christian| Buddhist| Others
Bagerhat District (Total) 1476090 | 1198593| 270874| 6115 43 465
Mongla Upazila (Total) 136588 | 102298 | 29426 | 4837 21 6
Mongla Pourashava 39837 35285 | 2802 1734 16 0
ArajiMakordone 4832 4263 561 8 0 0
Bazar Area Mahalla 1841 1777 54 10 0 0
Labour Colony 2750 2730 18 2 0 0
Purba Selabunia 7032 5320 1068 644 0 0
Madhya Selabunia 3634 3276 90 265 3 0
Burirdanga Union (Total) 15311 6649 8467 194 1 0
Digraj 5557 3695 1820 41 1 0
Uttar Burirdanga 1971 511 1460 0 0 0

5.5.2 Education

Mongla Upazila has a total of 2483 sehool aged children of which 1741 children are
enrolled in preprimary class run by government and -Hgowernment schools according

the survey conducted by the DPE (2014ablEs given above show the distribution of
population (age 49 years) by school nesttendee and literacy, respectively. A substantial
number of children missed ppgimary education because of limited early learning centres,
long distance and poor comnication system. At primary level there are 9222 children-of 6

10 years old and out of them 9207 are enrolled in the primary schools run by Government
and NGOs (MP, 2014). Many children are also attending Madrassa (Arabic based) education
both at primary ath secondary level. At secondary level, 13046 children were enrolled in
different schools (MP, 2014). Population distribution by schoolattendee andy literacy

is shown in Table 5.5 and Table 5.6, respectively.
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Tableb5.5: Distribution of Population (age 89 years) by School Neattendee (BBS, 2@).

Age group 610 Age group 1114 Age group 1519
Community years years years

Male Female Male Female Male Female
(BTaO%Z[)hat DISC! 17449 | 15246 | 12770 | 7078 | 30425 | 31678
('\4‘;?3')"" Upazila 1335 | 1175 | 1301 | 638 | 3007 | 2963
Mongla Pourashava 300 307 306 173 998 860
ArajiMakordone 51 40 44 12 107 110
Bazar Area Mahalla 28 30 23 12 60 63
Labour Colony 22 14 45 15 104 80
PurbaSelabunia 27 33 30 30 107 161
Madhya Selabunia 20 25 14 8 61 81
(E;T“S;‘T;‘nga Union 250 | 246 113 108 77 59
Digraj 48 52 34 25 103 148
Uttar Burirdanga 8 5 4 5 26 31

The secondary school going children are 17772 or more and the school enrolment is only
12826 which means tha large number of children (4946) are not enrolled or do not attend

in or dropped out from secondary education (BBS, 2011). The schod@lttemuee numbers

(age 619 years) is a major concern especially for the age grel( years. More than 500
nonattendee children (@0 years) were located surrounding the project areas. Initiatives are
required for resolve all relevant issues related to the deprivation from school education.
Mongla Upazila has Government primary schools (68 nos.), community schaw.)1

NGO schools (40 nos.) for pmrimary and primary education comprising Head Teachers of

68 nos. and Assistant Teacher of 220 nos. (MP, 2014). There are some villages in the upazila
without primary school. However, thereare some schools inhdse villages run by

NGOs to cover only PPE of one class withifb. 17The Mongla Upazila has 29 nos.
secondary schools, 13 nos. secondary level madrasa, and 4 nos. collages for higher education.
The standard teacher and student ratio forppreary and primary class is 1:30 and 1:45,

respectively. However, average class size in some cases was found as 1:4¢pfongme
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class (MP, 2014). Few schools are overcrowded and more than 50 children are enrolled in

each class hampering the standasadieng process.

Table5.6: Distribution of Population by Literad{BBS, 2015)

Community Total_ _ Total Male Literacy | Female Literacy
population | Literacy (%) (%) (%)
Bagerhat District (Total) 1476090 59.0 60.0 58.0
Mongla Upazila (Total) 136588 57.2 58.9 55.3
Mongla Pourashava 39837 64.1 65.5 62.3
ArajiMakordone 4832 51.6 52.6 50.7
Bazar Area Mahalla 1841 43.9 47.6 39.6
Labour Colony 2750 48.7 47.4 50.5
Purba Selabunia 7032 73.9 76.5 71.5
Madhya Selabunia 3634 75.6 78.8 72.5
Burirdanga Union (Total) 15311 65.8 72.8 58.7
Digraj 5557 67.1 74.2 59.4
Uttar Burirdanga 1971 73.3 83.2 63.2

5.5.3 Disability and Child Labor

Table 5.7 shows the population with different types of disability. 1.6% of total population in

Mongla was found with disability including speech, vision, hearing, physical, mental related

problems. Among them very few children are attending school as there is no adequate

infrastructure and disabilitfriendly environment in the school. Table 5.8 skaive school

nonattendee employed population by their employment sector. About 3406 nos (age 7+ non

school attendee) were engaged in informal labour force. These children are mainly engaged

in agricultural works, fishing and ndormal sector like in théea stall and small hotels and

restaurants and these children are out of schools (MP, 2014). The government supported by

UNICEF provides conditional cash for some of these children, however, this is very

insufficient.
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Table5.7: Distribution of Population by type of disabili(BBS, 205)

Type of Disability, %

. Total
Community .
population . . . .
All | Speech Vision | Hearing| Physical| Mental | Autism
Bagerhat | 1476000 |1.7| 02 | 03 | 0.2 07 | 02 | 01

District (Total)

MonglaUpazila | ;35585 116/ 02 | 03 | 01 | 07 | 02 | o1

(Total)
Mongla 39837 |16/ 02 | 05 | 02 | 05 | 02 | 01
Pourashava
Bazar Area | qg40 12| 01 | 02 | 01 | 06 | 01 | 01
Mahalla

Labour Colony 2750 0.7 0.0 0.1 0.0 0.4 0.1 0.0

PurbaSelabunig 7032 1.1 0.2 0.1 0.1 0.3 0.2 0.2
Madhya 3634 |1.2| 02 | 03 | 01 0.2 02 | 01
Selabunia

Burirdanga

Union (Total) 15311 | 10| 01 0.1 0.1 0.5 0.2 0.1

Table5.8: Distribution of School NotAttendee (age 7+) by Employment sector (BBS&01

Employment sector
Community Total | Agriculture Industry Service

Male | Female| Male | Female| Male | Female
Bagerhat District (Total) 102723| 65585 | 2329 | 3420 | 567 26835 | 3987
Mongla Upazila (Total) 12041 | 4024 | 234 161 |17 6521 | 1084
Mongla Pourashava 3406 218 12 53 4 2708 | 411
Araji Makordone 399 160 9 11 2 184 33
Bazar Area Mahalla 281 1 0 11 0 213 56
Labour Colony 543 0 0 0 0 494 | 49
Purba Selabunia 266 13 1 9 0 202 41
Madhya Selabunia 191 2 0 2 0 148 39
Burirdanga Union (Total) | 998 329 14 2 0 493 160
Digraj 398 122 5 0 0 198 73
Uttar Burirdanga 58 34 0 0 14 8
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5.5.4 Health Services

The upazila has one health complex, 6 Family Welfare Center (FWC), 11 functional
Community Clinics (CC) and 48 Satellite Clinics. There are health services in the upazila
provided by NGOsvhich are mainly community awareness. According to the health section
1216, children have fullyaccinated outof 1,589 of 1 year age and 407 children
dropped from full vaccination coverage. Community thought that every child is vaccinated
however there might be a few left out children from fully vaccinated package.

5.5.5 Drinking Water and Sanitation Facilities

Table 5.9 shows the distribution of households by drinking water source and sanitation
facilities. DPHE, Mongla does not have the recoprovided by NGO or personally
installed tube wells, Rain water harvesting, PSF and pipe line supply water points in the
Upazilla. About 4.4% of households (1404) have tube wells water source facilities,
6.6% (2106) HH used tap watérunning water) and 88.9% HH used others source (BBS,
2011). However, community data shows that only six unions of the upazila has 181 nos.
of Tap, PSF, and tube wells, 7617 nos. of rain water harvesting system (RWHS) in HH
and communitylevel and about 63% Households are getting safe water round the year (MP,
2014). During rainy season and about 8 months of the year all Households have access to safe

drinking water.

Sanitation coverage in the Mongla Upazila is fairly good comparedathigrs. The upazila
(only six unions) has 23446 households, out of which 10084 households (43%) have hygienic
latrines, 12173 (91.92%) households have unhygienic latrines and 1196 households do not
have any latrines (BBS, 2011; MP, 2014). However, comtypwiata indicates that 18449
nos. of households (73.94%) have hygiene latrines, 5255 nos. of households use
unhygienic latrines and 268 nos. of households do not have any latrines out of 24952
households (BBS, 2011). About 21 NGOs have been wgrkirthe upazila on health,
education, child protection, agriculture, disaster preparedness, community awareness,

local government strengthening, water and sanitation etc.
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Tableb5.9: Distributionof households by Drinking water source and sanitation (BB%)201

Source of Drinking Water,

£ % Sanitation Facility, %
£ T
: ENS 1=
. > = = z\ > 9
Community ° o ag.» g _§§ § ¢ .g @
Y— () - c = C "c_:sl N o
o = Q o sl | gz < pa
zZ = = S g
= £
Bagerhat District (Total) | 350537, 6.4 59.9 33.7 |3.54]/43.3/195| 1.8
Mongla Upazila (Total) | 31912 | 6.6 4.4 88.9 |442|37.1/14.7| 4.1
Mongla Pourashava 8615 23.1 0.4 76.5 |47.4|36.5|14.7| 1.3
ArajiMakordone 1083 3.0 0.0 97.0 | 424|54.6| 25| 0.6

Bazar Area Mahalla 407 37.8 2.2 60.0 13.8|53.1| 13.2]| 2.0

Labour Colony 536 49.8 0.0 50.2 | 27.6|27.1|39.6| 5.8

Purba Selabunia 1722 30.3 0.5 69.2 | 49.7|35.2|15.0| 0.1

Madhya Selabunia 880 1.1 0.0 989 685|215 95| 0.5

Burirdanga Union (Total) 3789 0.2 24.4 754 | 63.7/30.6| 3.8 |19

Digraj 1356 | 0.4 5.2 94.5 | 46.4|47.2| 6.0 | 0.4

Uttar Burirdanga 490 0.0 25.9 741 | 66.5/29.8| 1.0 | 2.7

5.5.6 House Infrastructure and Electricity Connection

Table 5.10 shows the distribution of households based on the type of structure and electricity
connection According to BBS (2011), Pucka (3.8%), sqrucka (19%), Kutcha (74%), and

Jupri (3.2%) types of houses were identified in Digraj area located in the proximity of MP. It
is well understood that the prosperity of a nation immensely depends on the adefjuacy
education status, industry and extensive agriculture practices which greatly depends on
electricity. All villages are under electric connection having low electricity coverage as
expected (MP, 2014). Madhya Selabunia community reached the highesitpgec€9.7%)

of electricity coverage whereas average Bagerhat district covers only 40.8%.

CRTS, Department of Civil Engineering, KUET 98



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

Table5.10: Distribution of households by type of structure and electricity connection (BBS,

2016)

Type of structure, % N
Community Hozsglolds Semt - colErllrelgg:ii;trly %

Pucka pucka Kutcha | Jhupri '

Bagerhat District (Total)) 350537 5.1 11.8 78.3 4.8 40.8
Mongla Upazila (Total) 31912 6.1 7.1 80.5 6.3 44.9
Mongla Pourashava 8615 18.6 | 15.8 56.9 8.7 80.2
Araji Makordone 1083 5.0 5.7 81.7 7.6 75.6
Bazar Area Mahalla 407 13.0 | 15.0 59.7 12.3 70.3
Labour Colony 536 23.5 4.3 38.8 334 74.4
Purba Selabunia 1722 146 | 22.1 58.2 5.1 85.9
Madhya Selabunia 880 12.2 | 30.1 56.9 0.8 89.7
?T“(;i;?)""”ga union 3789 32 | 93 | 857 | 17 62.6
Digraj 1356 3.8 19.0 74.0 3.2 77.1
Uttar Burirdanga 490 4.1 8.8 86.7 0.4 74.5

5.5.7 Economic Activities and Occupation

According to BBS (2011) about 60% people are living below the poverty line similar to
other rural areas of Bangladdséving the average literacy rate is 57.2 % with small variation

in literacy rate for male (58.9%) and female (55.3%). Livelihood groups and their
corresponding activities of the study area are very much diversified. The major
livelihood adivities include farming, fish culture, agabour, fishing, service, business,
van/rickshaw/ nocimon (mechanized van) pulling, cart pulling, gachhi (date/palm climber),
carpenter (wood), masonry, pottery, boat plying, blacksmith, barber, handicrarfb, etc.
Mongla Sea port and Chandpai forests range significantly contribute to the economy of
Mongla. Several industries and factories such as EPZ (1no), Cement factory (4 nos), Gas
factory (3 nos), Auto rice mill (8 nos), Husking rice mill (6 nos) &fmver mill (2 nos) are

also contributing to the economic wheel of Mongla (MP, 2014). A large number of people at

Mongla involve in agriculture, fishing, day labor, Port labor, shrimp farming and honey
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collection from Sundarban. The main crops arddgand vegetable, while the main export
items are paddy, fish (shrimp) and honey. Agriculture and fishing are considered as major
livelihood sectors. Children can be found engaged in fishing boats resulting deprivation of

education and other basighis.

5.5.8 Other Features

5.5.8.1 Forests

Forests can act as a buffer and prevents thread joining areas from severe hazards like
Tornado, Tsunami, drought, etc. The vegetation of the forest is very much significant to the
ecological balance. There is mainly SumddBaoa, Kaora, Goalpata, Mehgoni, Sirish,
Babla, Chambul, Nim and trees that are fruit bearing of the wood trees, mahogany, epil
epil, and shisoo trees are mains. In the past, there were a lot of varieties of medicinal plants,
for instances @em, tamarind, thankuni, amgrass, pepoljangi, gandhovadalia, kalodhutra,
pathorchuna, arjunin the study area. MNedays these plants are mostly extinct (CRA,
2009). The natural forests are very few but the public and private afforestation isimgreas

over the years.
5.5.8.2 Livestocks

Livestock is a significant asset of each household. This sector acts as a supplementary income
and also provides animal protein to the family members. Most of the households possess a
number of livestocks and poultry specide Upazilla has the animals like cows, goats,

buffalos, ducks .hens, pigeon, sheep etc. The cow lives on straws, oil cakes, water, brans,
grass etc. The goats live on grass and green leaves of grass; and the poultry live on broken

rice, brans, rice, watginsects, etc.
5.5.8.3 Landscape Features and Use

According to CRA (2009), the landscape feature of the Mongla Upazilla is very simple. The
demarcation of the land elevation is not so prominent though the cropping pattern changes
according to land elevatiohe settlements are also scattered and mostly along the roads.
Most of the houses are built with tin, timber and bamboo. Slightly elevated lands are mainly

used for vegetable cultivation. Medium elevated and low lands are used for different crops.
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Very low lands are meant for cultivation of Aaman and Rabi rice crops. Now less elevated

land is used as a gher for Shirmp cultivation.
5.5.8.4 Infrastructure and Utilities (Road, bridge, culvert)

According to CRA (2009) terrestrial road is the only medium of trangpmwtaand
communication. These roads are categorized into three major types, for instances paved,
semtpaved and mud roads. These roads are also very important during the natural hazards to
rescue the people and their precious assets from the total loss.oMthe bridges and
culverts are not suitable for use and are dilapidated. Many important places are devoid of
bridges and culverts and as a result people face problems in carrying goods and for daily
communication. Due to lack of these bridges and ertdvwater logging is a common

phenomenon in these areas.
5.5.8.5 Social Institutions, Hat-bazars and Playgrounds

The presence of the numbers of social institutions determines the cultural and socio
economical level of an area. The social assets include ecuaatind religious institutes,
prayer places, post office, banks, cultural centers, growth centers, common places,

playgrounds, etc.
5.5.8.6 Disaster Related Activities and Management Strategies by Local Community

Shelter center

According to CRA (2009), people dag devastating floods and storm surge people take
shelter in educational or religious institutions or on high places. However during storms of

moderate intensity, they take shelter in the strong houses of the neighbors.

Traditional preparedness of disaste risk and management

According to CRA (2009), the preparedness and management based customs and practicesof

the areas are accomplished by the followings:

U Grow crops by irrigation with the help of shallow machines without waiting for
rains;

U Sow seds in the seed beds without depending on the nature;

U Plough the lands with ploughs and cows;
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U Remove water standing due to excessive rainfall by hand irrigation at their own
initiatives;
During disasters

U Remove water standing due to excessivefathily hand irrigation at their own
initiatives;

U Take shelter in the designated shelter center or on a high place;

U Transport livestock and properties to a safer place by making raft with banana plants
and covering the surface with planks;

U Boats ae used for communication;

U Make arrangement for portable stove for cooking.
Pre-disaster preparedness

People do not have any such preparedness for managing disaster.

5.6 Social ImpactAssessmenMethodology

The SIA cariedout in the areasof Mongla port ad surroundingsire lased on the following

methodology, impact assessment criteriaand approech.

The SIA study comprises the preparation of data collection instrument such as questionnaire
survey, discussions and consultations with the potentially affgpéesbns and concerned
stakeholders; initial site reconnaissance, desk study and literature review; field visits for

consultations, discussions with local officials and observations; data analysis and reporting.

Detailed SIA was pursued on the areas of the port and surroundingghat would be
impacted by the proposed project. For this reasona standard questionnaire was prepared
for conducting the socio-economic survey of the potentially aff ected persons where the
isaues like affect to land, structure, income, occupation, gender isaues, indigenous or ethnic
minority issues, etc. werereviewed. Inorder to pursue the social impact assessments of the
project survey, focus group dsausson (FGD) and public consultation (PC) methods were
used Before setting the survey framework the consultant at the outset fixed the impact
asessment criteria taking into account the possble impacts that the proposed prgect may
involve. Therefore reconnaissance visits were conducted tothe port and surrounding areas

in orderto identify the nature and typesof impact that likely to have due to implementation
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of the project. The survey coveredthe areas ofmpact and the areas tht likely to be utilized

directly and indirectly by the project.

Eleven citeriawereusedfor the SA. These are:

i) Physical condition of the port(facilities for new construction, security, etc.)
i) Land areafor the Project (Land availability, acquisition etc)

iii) Property loss (partial or total, even partal loss may render land/stricture unviable for
economic or residential activity, if any), loss may be temporary or permanent, etc. loss of

propety (houses, other structuresi type of structures)
iv) Incomeloss (partial or total, temporary or permanent, etc.)

v) Dislocation (temporary or permanent, shifting, etcg, requisition of land during
construction, affect to public property, removal of structures, loss of trees, disruptions in
traffic and travel routes, etc.

vi) Disturbances(temporary or permanent),

vii) Cultural properties (removal or affect to schools, colleges, hospitals, mosques,

temples, graveyards, war cemetery, historical placesor monuments, etc.
viii ) Indigenouspeaqple (Adibadhi, ethnic minority, etc)

ix) Marginal people (sweeper, Dom, Transgender, Bihari, Rishi, etc.)
X) Employment generation

xi) Economic development

For in depth understanding of the posshble impacts arisng from the project, pblic opinion
wasgathered through FGDs andPCs.

Survey: For conducting survey, PCs were carried out in the form gdiestionnaire survey
The questionnaire is framed to capture dl the possble aspects of the aff ect that may take.
FGDs and PCs were carried out for documenting the opinions and concerns of the people

regarding the proposed project, and also for assessment of social impadiedfaxtivities
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during construction and operation phase of this projébe conductedsurveys cover
different stakeholders like local Government representatives, officials of M&#om
house office staffs, EPZ officials, clearing and forwarding agdotgla port workersthe
peopleliving and geraingwithin theport and surrounding areas, etc.

5.6.1 Questionnaire survey

A series ofquestionnaire surveys have been carried out foudae nt i ng t he r esp
existing som economicconditions as well aseir views, opinions and concerns regarding

the proposedreasibility Study for Dredging and River Training in Passur Channel of Mongla

Port project. Thequestionnaire surveys were carried out in an area covering about 5 km
radius from the center point dfi¢ proposed project sites. The questionnaire was designed

with an aim to recognize the soed@onomic characteristics that may be impacted due to

the proposed project activities.
5.6.1.1 Socioeconomic background of the respondents

In order to categorize the backgnd of the respondents, data on saMictors pertaining to

their socieeconomic status were collected through questionaire survey on local people in the
study area. In questionaire survey maximum participants (99% ) were male as shown in
Figure 5.2.This is due to their availability and willingness. All thethe respondents were
Bengali, no tribal respondent was found in t
was between 25 to 34 years and 29% oafs t he r
(Figure 5.3), which indicates that young people were more willing to participate in the

guestionaire survey.

Female
1%

Figure5.2: Gender of the Respondents who Participated in the Questionnaire Survey
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.55 years
5%

4554 year
9%

25-34 years
40%

Figure5.3: Age of the Respondents who Participated in the Questionnaire Survey

5.6.1.2 General consent of the respondents about the project

Information was collected regarding the awareness of the respondents regazdijendhal

aspects of the project and its future benefits and impact of the project on the social
environment of the area. The information collected has been summarized below which
provides a brief understanding of proposegipondert
Dredging at the Inner Bar of Mongla Port Channel project.

It was observed that most of the (94%) respondents were aware of this project (Figure 5.4a).
Mor eover, Mo s t of them (99 %) support t he t|
MonglaPot Channel 06 project (Figure 5.4 b).

(a) Conciousnessf the (b) Consent about the Project

Figure5.4: Consciousness and Support of the Respondents about the Project
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Il nformati on was coll ected about the major r e
was found that about 35% of the respondents desire this project because it will create new
accommodation facilities. About 45% of the respondents desire this project for overall
progress in the area, 75% of them think that it will result in advancemeunsiofess, 70% of

them think it will be helpful for port facilities and 25 % of them desire that it will create new

employment (Figure 5.5).

80%

n

& 70%
2
& 60%
*
0,
£ 50%
‘S 40%
(]
g 30%
@ 20%
O
2 10%
0%

Increase  Overall progress ofAdvancement of  Port facilities New employment
accomodation the area business improvement
facilities

Resons for supporting

Figure5.5: Reasons Described by the Respondents for Supporgrigridject (Note: multiple
answers are provided by the respondents)

56.13 Respondent sd6 Perception about the Effect

Respondent sd perception about the effects on
soil, usable water and noisevel. These are illustrated in Fig. 10.6 to 10.10. About 85%
respondents think that the project will not have any effect on air. About 10% of the
respondents think that it will result in increased amount of dust during construction. About

5% of the respadents feel that it will cause air pollution.
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About 72% respondents think that the project will have no effect on soil and 28% think that

the project will raise land value (Fig. 10.7). On the other hand, 50% respondents think it will

increase water demand, 35% think itlvaause water pollution, 10% respondents consider

that the project will have no effect on usable water and 5% believe it will cause wastage of

water and (Fig. 10.8).

Percentage of Respondents
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About 65% respondents feel that the project will not have any effect on sound and 35% think

that sound pollution may occur (Fig. 5.9). On the other hand, 56% respondents consider that

the project will have no effect on riverater, 36% believe it will cause pollution by dredged

material and 8% think that it will cause pollution by solid waste (Fig. 5.10).
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Figure5.10.. Peopl ebs perception regarding the eff
of Mongla Port Channel Projecto on

56.14 Respordent sd6 Perception about the Effects

Respondent sé perception about the effect of
biological environment was gathered. The features include the effects on trees, inland and

aquatic anima . 71% of the respondents6é6 think that
However, 25% of the respondentsdéd think that
materi al (Figbs.11). 75% of the respondent so

aguatic animals. On the other hand, 25% think that it may cause change of habitats of aquatic
animals (Fig5.12). About 96% of the respond

on inland animal as shown in Fig 5.13.

80%

70%

60%

50%

40%

30%

20% l

10% 4%

0% |

No effect Trees Die Reduce Oxygen
Effects on Trees

Percentage of
Respondents

Figure5.11: Dredging at the Inner Bar of Mongla Port Channel Project

CRTS, Department of Civil Engineering, KUET 109



Environmental Impact Assessment for Dredging at the Inner Bar of Mongla Port Channel

80%
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

Percentage of Respondents

No effect Change of Habitats by Water
Pollution

Effects on Aquatic Animal

Figure5.122 Peopl ebdbs perception regarding the eff
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Figure5.13: Peopl ebdbs perception regarding the eff
of Mongla Port Channel Projecto on

56.15 Respondent sd Per ceetpdn Sarial Ervilboment t he Ef f

About 85% of the respondents believed that the proposed project will have no effect on road,
9% think that it may increase traffic congestion, 4% think that it may cause road damage and

2% think that it may cause traffic accidgms shown in Figure 5.14.
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Figure5.14. Peopl ebdbs perception regarding the eff
of Mongla Port Channel Projecto ol

56% of the respondents think that the pobjwill increase tourism, 29% think that it will
increase social activity and 15% believe that it will increase accommodation as shown in Fig.
5.15.
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5.6.2 FocusGroup Discussions (FGDs)

In order to cary out SIA, stakeholder consutation was conducted to assesghe opinions of

local people who will be affecteddirectly dueto projectintervention. Consutations were
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conductedamranging several sessons of Focus Group Disaussons (FGDs) with local people
for asgsgng their opinion and to share their experiences. Congltants organized FGDs with
the stakeholdersliving in Mongla port and surrounding areagh the asgstance of the port
officials. FGD participants were mainly better informed people, educated and aware of
different dewvelopment activities taking place in the locality like Mayor of KhulnaCity
Corporation (KCC), Upazilla Nirbbahi Officer (UNO) of Mongla Upazila, Agriculture
Officer, AC (Land), Businessman (Fish farming/Ghgwrt users, custom house officers
and staffs, pd engineersnearbyindustryofficials, Mongla Export Processing e (EPZ)
officers, clearing and forwarding agentansport workers, port workergeachers of school
and college angeople living within the project studyarea,etc as shown in Figure 5.16 and
Figure 5.17.Possble development plans were communicated to those present in the

consultation meeting.

2019/11/06 09:31

Figure5.16: Meeting with KCC Mayor on November 6, 2019 at Khulna regarding the
proposed ADredging at the I nner Bar
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Figure5.17: Meeting with UNO of Mongla Upazila on October 29, 2019 at Mongla regarding
the proposed fiDredging at the I nner Bar

5.6.3 Public Consultations (PCs)

The purpose of public consutation meetings is to invite comments ard necessary
suggestions on ay sodal isstes considered relevant by the people living in the project and
surrounding areas. PCs were carried out with common people living around the possible
zone of influence and theea of impact. Following a guideline, they were asked to give their
opinions. The attendees were frodifferent occupationaland income gnaps. The
gatheringof the atendees was mostly spontaneous. PCs were attended by 3-5 persons
depending upon the place and time. In the public conaultations, atempts were made to

disseminate information, dsaussion about possble impacts, and mitigation measures.

5.7 SIA Study Outcomes

Theoutcome®f the SIA study of the projectarestated briefly in the following sections

5.7.1 Physical Condition

The port has sufficient area for the proposed dredging project. Site visits were made to the
project area and port surroundings to assess potential social and resettlement issues. During

the visit, discussions were held with port ofis on the land acquisition, challenges and
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