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CHAPTER-1: EXECUTIVE SUMMARY

1.1 Project Overview

In August 2024, Bangladesh faced its worst flooding in decades due to heavy monsoon rains
and upstream water releases, affecting over 5.8 million people across 11 distrects
disaster resulted in significant loss of life, extensive infrastructure damage, and widespread
disruption to daily life and economic activities. In response, the Bangladesh Water
Development Board (BWDB), with financing from the World Bank, has proposed an
emergency flood response project aimed at rehabilitating flood and erosion protection
structures in thdive affected districtsnamelyNoakhali, Brahmanbaria, utnilla, Feni and
Lakshmipur.

The project activities include riverbank protection works, rehabilitation of embankments and water
control structures as well as klwnalexcavatiorin response to the damages due to devastating flood
in August 2024 and protect the infrastructure from future flobtie proposednterventions of the
project arehighlighted inTable 1-1.

Table 1-1: Proposedproject interventions

Quantity in individual district
Interventions Unit Total
Feni | Noakhali | Cumilla | Laxmipur | Brahmanbaria

Permanent bank km | 3.14 2.40 0.25 5.79
protection works
Precautionary bank |\ 1 1913] 985 10.40 30.38
protection works
Slope protection works km 2.555 2.56
Permanent bfamk and - 113 113
slope protection works
Regulator repair No. | 20.00 1 21
Repair of Embankmen| km | 24.55 46.00 2.00 72.55
Khal re-excavation km 7 12.6 19.60

Project Activities and Phases

Pre-construction Phase

1 ESIA Report
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1 Geotechnical investigatiaat the river bank protection and slope protection work
sites;

1 Carrying out surveys fadentifying the correct chainage rehabilitation

embankmentand repairegulator site;

Site preparation, labor shed construction including toilets and material stockyard

Mobilization of equipment and construction material and placing in stockyard;

Mobilization of labor forces;

Installation of awareness and information billboards at project sites

= =4 =4 -9

Construction Phase

1 Permanent riverbank protection works (5.79 km) in Feni, Cumilla, and

Brahmanbaria;

Precautionary bank protection works (30.38 km) in Feni, Noakhali, and Lakshmij

Slope protection works (2.56 km) in Cumilla and combined {sofe protection

(2.13 km) in Brahmanbaria;

Repair of 21 existing and damaged regulators, mainly in Feni and Lakshmipur;

Rehabilitation of 72.55 km of embankments, especially in Cumilla, Feni, and

Brahmanbaria;

1 Reexcavation of 19.60 km of khals in Cumilla and Lakshmipur for drainage
improvement;

1 Compliance with environmentaocialrequirementsnd occupational health and
safety standards during all field operations.

= =

E

Postconstruction Phase

1 Routine maintenance of rehabilitated embankmeaigavatedkhals, and slope
protection works;

1 Operational maintenance of repaired regulators;
1 Periodic inspectionf protective works (as applicable to project scope);
T Monitoring environmental recovery and hydraulic efficiency of interventions;

Most of the sites are located on BWDB land. However, at some points BWDB land/ original
embankment may have been erodaatentially affectingprivate land.No land acquisition
would be required in Cumilla District as the entire alignméntalready acquired.
Additionally, no new land acquisition would take place. If any private land falls within the
proposed alignment, the alignment will be shifted to utilize previously acquired liand.
Brahmanbaridistrict, no new land will be acquired for this project, aasl such there will

nat be anyrelocaton. Additionally, the existing embankment will only be repaired. As a
result, minimal use of private land beyond the existing embankment will be rederinede

land will not be needed for bank protection, as mhaority of this work will be on the rover
bankand in theriver. For Feni district, ltere are no resettlement issues for bank protection as
the work will take place on rivdrank Overall, most of the lanfalls under existing riveside
landandpreviously acquired land.here is no scope for land acquisition for this project

[ 1 [W|[M] 2 ESIA Report
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Table 1-2: Indicative Project Impacts

SL | Impacts/Types of losses Cumilla | Brahmanbaria | Feni | Total

A. | Number of Affected entities 3492 30 536 | 4058

1 | Affected Residential HHs only 1982 0 384 | 2366

2 | Affected Residential & Business HHs only 46 0 13 59

3 | Affected Roadside Shops and Business HHs ¢ 695 0 25 720
(small scale)

4 | Number of hhs Losing Secondary Structures O 79 1 12 92

5 | Only Trees Affected HHs 597 29 88 714

6 | Affected CPRs 69 0 11 80

7 | Affected Gob. Organization 5 0 3 8

8 | Number of CPRs Losing Secondary Structy 19 0 0 19
Only

B | Number of Affected Households without] 3399 30 522 | 3951
community public resources (  CPRS)

1 | Affected Residential HHs only 1982 0 384 | 2366

2 | Affected Residential & Business HHs only 46 0 13 59

3 | Affected Roadside Shops and Business HHs ¢ 695 0 25 720
(small scale)

4 | Number of hhs Losing Secondary Structures O 79 1 12 92

5 | Only Trees Affected HHs 597 29 88 714

C | Number of affected units other than B 93 0 14 107

6 | Affected CPRs 69 0 11 80

7 | Affected Gob. Organization 5 0 3 8

8 | Number of CPRs Losing Secondary Structy 19 0 0 19
Only

D | Affected Nonttitle Entities 0 0 145 145

E | Number of Affected Structures 5570 1 1201 | 6772

3 ESIA Report
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SL | Impacts/Types of losses Cumilla | Brahmanbaria | Feni | Total
1 | Number of Primay Structures 4,229 1 803 | 5033
2 | Number of Secondary Structures 1341 0 398 | 1739

Source: Social Surveyanuary2025

Project Alternatives Considered

At the onset, the study team thoroughly reviewed the project Terms of Reference (ToR), the
proposed interventions, and the outputs from the modeling study conducted to appreciate the
overall project context and strategy. A detailed review of national policies, legal frameworks,
and institutional mandates related to flood management, environmental conservation, and
infrastructural rehabilitation was carried out to ensure legal alignment and compliance.

As part of the project planning process, a structuddtérnative/Options Analysisvas
undertaken using a prioritized muttiiteria analysis (MCA) framework. Initially, a
comprehensive list of floedamaged locations was gsereened based on critical rialg

criteria such as requirements for land acquisition, risks of resettlement, presence of illegal
sand mining, and interventions involving dredging. Locations failing to meet these criteria
were excluded from further consideration to streamline project focus.

For the shortlisted sites, a distrigtse mintMCA was conducted. This included location
specific detail® such as Upazila, Union, geographic coordinates, and damag® tgpds
evaluation based on eight criteria: (1) severity of damage, (2) number of potential
beneficiaries, (3) urgency of intervention, (4) availability of construction materials, (5)
estimated costs, (6) stakeholder preferences including BWDB insights, (7) availability of
contractors, and (8) prospects for additional funding.

The MCA enabled scoring and ranking of all interventions, ensuring an objective basis for
selection of the most feasible and impactful rehabilitation works. This method supported a
transparent and resourefficient decisioamaking process aligned with stakeholder priorities
and technical constraints

Associated Facilities and Ancillary Projects

To complement the core structural interventions under the Emergency Flood Response
Project in the five flooéhffected districts (Feni, Noakhali, Cumilla, Lakshmipur, and
Brahmanbaria), several associated facilities and ancillary components have been integrated
into the overall project framework. These supportive elements are critical to ensure the
effectiveness, sustainability, and operational longevity of the main works.

Regulator Repair and Water Control Structures
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1 Atotal of 21 regulatorsis scheduled for repairs (20 in Feni and 1 in Lakshmipur),
which will restore flood regulation capacity and ensure better water flow and drainage
control during monsoon events.

1 These works include gate, hoist, and slab repairs, along withpgtafic erosion
protection.

Support Facilities for Construction and Supervision

1 Establishment ofemporary labor sheds, material stockyards, and machinery yards
near embankment and regulator repair sites.

1 Installation ofbillboards,construction signage, and information boards to ensure
public awareness and contractor accountability.

Access and Operational Infrastructure

f Construction of access roééeni District, access road of 4@nt regulatorand
embankment maintenance roads are integrated withi@2.55 km embankment
repair scope (notably 46 km in Cumilla and 24.55 km in Feni).

1 These facilitate movement of materials and ensure future inspection and maintenance
access.

Drainage and Canal Support Works

1 19.60 km of Khal reexcavation (in Cumilla and Lakshmipur) will be supported by
smallscale drainage culverts, desilting structures, and service crossings where
applicable.

1 Associated desilting and carsiie embankment strengthening will ensure continuous
drainage flow.
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Riverbank Stabilization Measures

1 In addition to the30.38 km precautionaryand5.79 km permanent bank
protection, the project will integrate minor ancillary works such as:

o Toe protection and transition slabs,
o Turfing and bioengineering where applicable,
o CC block storage and staging yards.

Environmental and SocialCompliance

1 Designated zones for waste management, sediment disposal, and noise/dust mitigation
during construction.

1 Temporary relocation support for any informal dwellers during regulator or
embankment work phases (if applicable).

1.2 Baseline Environmental and Social Conditions

The baseline assessment presents a comprehensive overview of the physical, biological, and
sociceconomic conditions across the project areas in Brahmanbaria, Cumilla, Feni,
Lakshmipur, and Noakhali. The study used a mix of primary surveys, stakeholder
consultations, and secondary data to evaluate existing environmental quality and community
dynamics for anticipating potential project impacts and guiding sustainable development
interventions.

The baseline assessment reveals a biologically diverse and socially complex project area. It
underscores the need for integrated environmental and social that prioritize ecological health,
support community livelihoods, and protect vulnerable groups. This baseline provides a
foundation for effective environmental and social management planning throughout the
project lifecycle.

1.2.1 Physical Environment

Data on various physical environmental parameters have been collected from both primary
and secondary sources. Secondary data have been collected from various sources such as
Bangladesh Meteorological Department (BMD), Soil Resource Development Institute
(SRDI) and so on. Air and noise qualities have been measured at five representative
locations near the proposed interventions in the five study districts. The measurements have
been done by EnviroCare and their report is in Appefdix

Surface and ground water samples have been collected from study riveanatsithals at

or near proposed intervention sites and then tested at IWM Water Quality Laboratory. Soil
samples have been collected from the proposed dredging locations of Ruhita Khal in Cumilla
district and Gkhal in Lakshmipur districtThese samples are tested at Institute of National
Analytical Research and Service (INARS) laboratory of Bangladesh Council of Scientific and
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Industrial Research (BCSIR). Moreover, the benthic species present in the soil samples are
identified at the laboratory of the Department of Zoology, University of Dhaka. The sampling
locations are presented in the following map.

Air Quality: Ambient air quality was monitored at five locations. Except fonfFlevels in
Fulgazi, Feni (which slightly exceeded the national standard), all other parameters (PM
SO NOX , CO) were within permissible | imits

Water Quality: Surface water samples from major rivers and khals indicated varied
conditions. While pH levels were mostly neutral to slightly alkaline, high salinity, EC, and
TDS were observed in areas like Musapur Regulator and Noler Char. Dissolved oxygen (DO)
levels were generally adequate for aquatic life but varied by location. Groundwater analysis
revealed that most samples met national drinking water standards, though occasional
exceedances were found in chloride, iron, and turbidity.

Soil Quality: The study area contains silty loam to clayey soils, with generally acidic to
slightly acidic pH levels. Fertility is medium to high, supporting intensive agriculture.
Coastal areas like Lakshmipur are affected by salinity intrusion.

Noise LevelsNoise monitoring in residential zones showed levels mostly within standards,
except in Fulgazi during the daytime, likely due to traffic and local activities.

Climate: The region experiences a tropical monsoon climate with hot summers, mild winters,
and heavy rainfall during Juh8eptember. Average annual temperatures range betweéen 20
28°C, with humidity peaking in the monsoon.

1.2.2 Biological Environment

The Biological environment are the living organisms, such as animals, plants,
microorganisms etc., are often referred as biotic factors and affect human life as in particular
period or place. Initially, secondary data sources such as IUCN Report, other ESIA studies in

the area were analyzed in order to compile a potential presence/absence list of significant
fauna and flora species. Then, fieddrveys (details in AppendiR) were carried out for

validation checks against the ead@mmpiled species lists in order to establish a
comprehensive baseline. The study team comprising Team Leader, Ecological and Fisheries
Experts, Environmentalist and field researchers visited the project intervention sites, noted
species by direct observation, i ntervi ews Wi
catches and fish market survey.

Flora

The region supports diverse terrestrial and aquatic vegetation. Homesteads are rich in fruit
bearing trees like mango, guava, jackfruit, and coconut, along with bamsbpariand
medicinal plants. Grasslands, floodplains, and seasonal char lands support a mosaic of natural
and humarmodified ecosystemsA variety of creepers, herbs, shrubs, and aquatic plants
(e.g., water hyacinth, lotus, duckweed) contribute to biodiversity and ecosystem services.
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Fauna

Fish: Fish market surveys and consultations identified a rich assemblage of indigenous (e.g.,
mola, shing, tengra, puti) and exotic aquaculture species (e.g., Thai pangas, tilapia). Seasonal
floods allow exchanges between wild and cultured fish stocks.

Reptiles: Species such as Bengal monitors, vine snakes;skeft turtles, and skinks are
present. Wetlands support freshwater turtles, indicating healthy aquatic ecosystems.

Birds: The area hosts numerous species, including the national bird (doel), waterbirds
(herons, kingfishers), raptors (black kite), and migratory birds.

Mammals: Small mammals like jungle cats, mongooses, bats, and shrews are common.
Larger predators like foxes and jackals indicate a stable food chain.

1.2.3 Social Environment

The socieeconomic environmenefers tothe social and economic conditions that influence

the lives and livelihoods of people the study area It includes factors such as income
levels, employment patterns, education, health services, housing conditions, and access to
basic infrastructureMost of the socieeconomic information are collected for the proposed
interventions and influence area frahe population census of 2038d field investigations.

Understanding the socieconomic environment is crucial for assessing community needs,
identifying vulnerable groups, and designing effective development interventions. A well
informed analysis ensures that projects are responsive to local realities and contribute to
sustainable improvements in quality of life.

DemographicsThestudy aredouse a population about2.1 million (BBS, 2022) Literacy

rates averag84.730, andaveragehousehold sizés 4.27 Population density iabout1,974

per square kilometer ranging from about 279.6 per square kilometer at Karerhat on bank of
Feni River to 7300 per square kilometer at Uttar Durgapur in Cumilla on bank of Gomati
Ethnic minorities, femaldheaded households, and people with disabilities are identified as
vulnerable groups.

Livelihoods: Out of the total population aged 5 years and abwvehe study area
approximately 28.44% are employed, 27.71% are engaged in household work, 1.35% are
actively seeking employment, and the remaining 42.51% are not working (including students,
elderly, etc.)From the compiled employment data across various unions, the total employed
population stands at 544,016. Among them, the largest share (56.05%) is engaged in the
service sector, followed by 27.89%% in agriculture and 16.06% in industry. However,
discussions with local communities revealed that the people engaged in service sector often
provides service in agriculture and many individuals categorized under agriculture are also
involved in fishing, petty trading, and other srathle economic activities, indicating
diverse income sources that blur strict sectoral classifications.
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Land Use:Land is used for agriculture, aquaculture, and homesteads, with riverbanks and
floodplains playing key roles. Intervention zones include major rivers like the Feni, Gomti,
Selonia, Muhuri, and associated khals.

Gender and Vulnerability: Women face significant socicultural constraints, including
limited economic participation and decisioraking power. Child marriage, dowry, and
domestic violence are common. Targeted sompahplianceare necessary to address these
disparities.

Cultural Heritage: The project area includes significant cultural and historical sites such as
MainamatiLalmai, Shalban Bihar, and war cemeteries. Interventions are planned with
attention to preserving these heritage zohas.construction activities or interventions will
occur within close proximity to these areas that nidiyectly affect these culturally and
historically important locationsThough hese historically important locations are within 2
km radius of the construction site, but the works will not directly/indirectly affexteth
historicalsites

1.3 Key Environmental and Social Impacts

As ©part of the environment al i mpact aassessm
construction, construction, and pasinstruction phaselave beerevaluated, focusing on

their interactions with environmental component&lued Environmentaland Social
Components (VECs) are defined as fundamental elements of the physical, biological or
sociceconomic environment that are likely to be impacted by a proposed projeésCsVE

may vary by project, industry, and geographic region, to reflect the nature of the potential
project effects and the environmental, economic, social, heritage, and health context within
which the project is implementedh this project, the following VECs are likely to be

affected by the project activities:

Water Quality

Air and Noise Quality

Lives and livelihood of people

Fisheries resourcedsh habitatandfish migration
Terrestrial Biodiversity

Flood protection and drainage facilities

Crop production

= =4 -8 _48_-9_9_-°

Key risks and impacts of the project interventiomghe VESCs and sensitive recieptors are
presented in the following table.
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Table 1-2: Key Environmental risks and impacts of the project interventions on the identified VESCs

Major Project Activities

Location

VESC/ Issue

Sensitive Receptors

Potential Impacts

Pre-Construction Phase

Site clearing

Fencing the

project area

1 Building labor
sheds

1 Construction
material
stockpiling

1 Mobilization of
construction
equipment,
vehicles,
excavators etc.

1 Fire fighting

arrangements

Water supply

Drainage

system

1
1

E

Along banks of:

T

Feni, Little Feni,
Muhuri, Kahua,
Selonia rivers and
Matubhuiyan Khal in
Feni

Little Feni and
Meghna River in
Noakhali

WAPDA, Rahmatkhali
and C khals in
Lakshmipur

Gomati River and
Ruhita Khal in
Cumilla

Hawra River in
Brahmanbaria

Terrestrial vegetatiof

Terrestrial vegetation

Herbs and shrubs are likely to be tempora
damaged in the footprint area of labor sk
construction  material  stockyard.  Sor
amphibian and reptile Species may
temporarily affected.

Lives and livelihood
of people

Local community/ day
labourers

The preconstruction activities will creat
employment opportunities and ha
positive impact on livelihoo(
improvement & poverty reduction.

Water Quality

Fish habitat, quality and
fish production

Oil and grease release for transportation
construction equipment and materials n
cause degradation of river water. Besid
increasing the water turbidity and decreas
the DO may cause death of sensitive fishes

Land dispute

Local inhabitants/ land
owners

Dispute may arise between BWDB a
private landowners during land demarcat
for construction/ rehabilitation (o
embankment since both khals and priv
land, and some settlements, shops, etc.
within the embankment alignment.

Construction Phase

Operation of construction
equipment

Along banks of:

1

Feni, Little Feni,

Noise quality

Inhabitants near the
proposed bank protectio

Noise level may increase due to operatior
construction and excavation equipment,
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Major Project Activities

Location

VESC/ Issue

Sensitive Receptors

Potential Impacts

Muhuri, Kahua,
Selonia rivers and
Matubhuiyan Khal in
Feni

Little Feni and
Meghna River in
Noakhali

WAPDA, Rahmatkhali
khals in Lakshmipur
Gomati River in
Cumilla

Hawra River in
Brahmanbaria

Operation of excavation
equipment

T
T

C khal in Lakshmipur;
Ruhita Khal in
Cumilla;

construction and repair
sites

Terrestrial fauna

Aquatic and terrestrial
fauna

from a mixture machine, vibrator, excaval

etc.

Construction activities
such as production of CC
blocks, sand filling of geo
bags, construction of
embankment

Along banks of:

T

T
T

Feni, Little Feni,
Muhuri, Kahua,
Selonia rivers and
Matubhuiyan Khal in
Feni

Little Feni and
Meghna River in
Noakhali

WAPDA, Rahmatkhali
khals in Lakshmipur
Gomati River in
Cumilla

Air Quality

Terrestrial flora and
fauna

Nearby communities

Deterioration of air quality due to operation
construction and excavation equipment (

exhaust

equipment); dust generation from the vehi
movement, making concrete for construct
of regulator and production of CC block
sand filling of geebags, construction ¢

emissions  from

embankment.

constructi
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Major Project Activities

Location

VESC/ Issue

Sensitive Receptors

Potential Impacts

1 Hawra Riverin
Brahmanbaria
1 CanalKhal 1 C khal in Lakshmipur
excavation 1 Ruhita Khal in
1 Spoil Cumilla
management
Construction/ repair 1 Feni, Little Feni, Surface Water Aquatic flora and fauna | Deterioration of water quality is likely due
activities and river bank Muhuri, Kahua, Quality throwing construction waste into the rive
protection works, if Selonia rivers and Fisheries resources river bank protection works.
construction waste is Matubhuiyan Khal in
thrown into the river or Feni Domestic/drinking wate
stacked on riverbanks { Little Feni and for local people
during monsoon/rainfall Meghna River in
events Noakhali
1 WAPDA, Rahmatkhali
khals in Lakshmipur
1 Gomati River in
Cumilla
1 Hawra River in
Brahmanbaria
Excavation activities ! C khal in Lakshmipur Excavated/dredged materials may dispe
! Ruhita Khal in into water
Cumilla
Construction/ repair of Along banks of: Soil Erosion Communities on Soil erosion might occur from base a
embankments and 1 Feni, Little Feni, riverbanks surface of embankment and regula
regulators Muhuri, Kahua, approach and backfilled area.
Selonia rivers and Terrestrial flora and
Matubhuiyan Khal in fauna
Feni
nmm 12 ESIAReport
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Major Project Activities Location VESC/ Issue Sensitive Receptors Potential Impacts

i Little Feni and Aquatic flora and fauna
Meghna River in
Noakhali

1 WAPDA, Rahmatkhali
khals in Lakshmipur

1 Gomati River in
Cumilla

i Hawra Riverin
Brahmanbaria

Construction/ repair Along banks of: Changes in Land Flora and fauna Changes in land quality and environmer
activities if construction Quiality and pollution due to disposal of constructi
wastes are disposed in th 1 Feni, Little Feni, Environmental Local community wastes in the surrounding lands or CC blo
surrounding lands or CC Mubhuri, Kahua, Pollution are constructed and stockpiled on agricult
blocks are constructed an Selonia rivers and land.

stockpiled on agriculture Matubhuiyan Khal in
land Feni

1 Little Feni and
Meghna River in
Noakhali

1 WAPDA, Rahmatkhali
khals in Lakshmipur

1 Gomati River in
Cumilla

1 Hawra River in
Brahmanbaria

Excavation activities, if C khal in Lakshmipur | Crop Production Local community Loss of crop production will occur
excavated materials are Ruhita Khal in loss excavated materials are dumped on
dumped on the agriculture Cumilla agriculture land

land

= =4
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Major Project Activities Location VESC/ Issue Sensitive Receptors Potential Impacts
Construction activities f Feni, Little Feni, Fish habitat, quality 1 Fisheries 1 Decline of water quality due to
such as production of CC Muhuri, Kahua, and fish Production resources construction debris and
blocks, sand filling of geo Selonia rivers and i excavation of River and lubricant
bags, construction of Matubhuiyan Khal in 1 Local oil from the machineries.
embankment Feni communities Moreover, increased turbidity in
1 Little Feni and and their the water due to excavation and
Meghna River in livelihoods slope preparation would decline
Noakhali 1 the DO and pH in the water for
1T WAPDA, Rahmatkhali 1 construction and excavation
khals in Lakshmipur period.
1 Gomati River in 1 Movement of the excavator and
Cumilla other equipment would also
¢ Hawra River in enhance the water turbidity.
Brahmanbaria
1 Khal excavation 1 C khal in Lakshmipur
Spoil management, Y Ruhita Khal in
Cumilla
1 Khal excavation f C khal in Lakshmipur | Fish migration and {1 Fisheries Fish migration and movement may
Spoil management f Ruhita Khal in movement resources disturbed temporarily during fexcavation
Cumilla and construction period.
Fish Diversity and 9 Fisheries Fish diversity and composition may decre
species richness resources partially during reexcavation period.
1 Livelihoods
Benthic environmen| Benthos The benthic environment will be lo
Aquatic fauna temporarily which acts as source of food
9 Fisheries fishes and other aquatic species.
resources
Construction activities 9 Feni, Little Feni, Fish mortality 1 Fisheries The release of toxic substances from
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Major Project Activities Location VESC/ Issue Sensitive Receptors Potential Impacts
such as production of CC Muhuri, Kahua, resources block preparation, along with oil ar
blocks, sand filling of geo Selonia rivers and i lubricants from machinery, can lead to {
bags, construction of Matubhuiyan Khal in 1 Local mortality of juvenile fish and a reduction
embankment Feni communities phytoplankton and zooplankton populations
9 Khal excavation 1 Little Feni and and their construction and excavation area
and Meghna River in livelihoods
1 Spoll Noakhali
management, 1 WAPDA, Rahmatkhali| Terrestrial Terrestrial flora and Terrestrial flora and fauna may be advers
khals in Lakshmipur | biodiversity fauna affected due to vegetation loss in are
1 Gomati River in designated for CC block productio
Cumilla stockpiling, and embankment construction
' Hawra River in Aquatic biodiversity | Aquatic flora and fauna | Aquatic resources may be adversely impac
Brahmanbaria during bank protection work, and -r
1 C khal in Lakshmipur excavation works
T Ruhita Khal in Social Forestation | Terrestrial flora and Damage of social forestation on the slope
Cumilla fauna the embankment and river side may be cy
construction points
Construction activities Along banks of Little Feni River | Mangrove Mangrove vegetation Mangrove vegetation is likely to be damag
such as production of CC| in Noakhali; vegetation in a few interventions area such as Little F
blocks, sand filling of geo River.
bags, construction of
embankment
All project activities Along banks of: Employment Local community Employment opportunities for the local sen
9 Feni, Little Feni, opportunities, skilled and unskilled labours will be created
Muhuri, Kahua, Livelihood the construction related activities.
Selonia rivers and improvement and
Matubhuiyan Khal in | Poverty reduction
Feni
9 Little Feni and
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Major Project Activities

Location

VESC/ Issue

Sensitive Receptors

Potential Impacts

T
T

Meghna River in
Noakhali

WAPDA, Rahmatkhali
khals in Lakshmipur
Gomati River in
Cumilla

Hawra River in
Brahmanbaria

C khal in Lakshmipur
Ruhita Khal in
Cumilla

All project activities

Project locatios

Occupational Health
and Safety

Project workers

The workers may be injured during riverba
protection work, repair of water contr
structures and embankment, excavation
khals. Some of these injuries may turn i
casualty, if not properly treated.

PostConstruction Phase

Riverbank protection and

Along banks of:

Riverbank Stability

Local community

Riverbank protection works will save lan

embankment 1 Feni, Little Feni, Terrestrial and aquati| settlements and infrastructures at differ
construction/repair Muhuri, Kahua, flora and fauna vulnerable locations
Selonia rivers and Flood protection Local community Flood control embankment will save cro
Matubhuiyan Khal in Terrestrial  flora  and and infrastructures from flood and storm su
Feni fauna
9 Little Feni and
Meghna River in
Noakhali
1T WAPDA, Rahmatkhali
khals in Lakshmipur
1 Gomati River in
16 ESIAReport
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Major Project Activities Location VESC/ Issue Sensitive Receptors Potential Impacts
Cumilla
1 Hawra River in
Brahmanbaria
9 Khal excavation | Along banks of: Drainage Local community Drainage conditions will improve afte
Construction/ repair of ! C khal in Lakshmipur | Improvement Terrestrial  flora  ang completion of the project/ khals excavation.
regulators 91 Ruhita Khal in Changesin Land | fauna Land use and drainage patterns may
Cumilla Use & Drainage changed due to commercial and indust
Patterns growth, development of settlements ¢
consequent to protection of land from eros
and flooding.
Crop Production Terrestrial  flora  ang Crop cultivation is likely to increase due
fauna erosion and flood protection and draing

improvement.

Fish habitat, quality
and fish Production

Habitat quality and fish production mza
increase concurrently.

Fish migration and

Fish movement may be increased and sm

movement due to sufficient water round the year beca
of incremental depth of khals.
Riverbank protection and | Along banks of: Terrestrial Terrestrial flora and fauna is likely to |
embankment 1 Feni, Little Feni, biodiversity enriched due to protection of riverbank a
construction/repair Muhuri, Kahua, stabilization of land and flood protectic
Selonia rivers and works, and maintenance excavation.
Matubhuiyan Khal in | Employment Local community Agricultural and commercial activities mg
Feni opportunities, increase in the area consequent to |
{1 Little Feni and Livelihood stability after erosion and flood protectio

Meghna River in
Noakhali
1T WAPDA, Rahmatkhali

improvement and
Poverty reduction

which may create new opportunities f{
income generation and livelihog
improvement.
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Major Project Activities

Location

VESC/ Issue

Sensitive Receptors

Potential Impacts

khals in Lakshmipur
1 Gomati River in
Cumilla
 Hawra River in
Brahmanbaria

Communication
facility

Local community

The embankmentum road might be pave
resulting improved network in the study are

1 Khal excavation
Construction/ repair of

regulators

Along banks of:
1 C khal in Lakshmipur
1 Ruhita Khal in
Cumilla

Domestic water
facilities

Local community

The khals will retain fresh water after-r
excavation and construction/rehabilitation
water control structures. The local people n
use this water for domestic purposes

All project activities

Project locatios

Occupational Health
and Safety

Project workers

Labors may encounter accidents during O4
of construction activities and excavation.
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Table 1-3: Key Social risks and impacts of the project interventions on the identified VESCs

| Major Project Activities H

Location

||

Social Issue / VESCH

Sensitive Receptors

Potential Impacts

|

[Pre-Construction Phase ||

Site clearance, fencing,
mobilization of equipment

Along project banks and khal
excavation sites in Feni,
Noakhali, Lakshmipur, Cumilla
Brahmanbaria

Resettlement

Squatters, notitled affected
people, shop owners,
structure ownersethnic
communities

Temporary displacement or permanen
loss of shelter/business; possible confl
over compensation and relocation.

Demarcation of
embankment land

All project sites

Land ownership
dispute

Local inhabitants,
landowners, BWDB

Disputes may arise between BWDB ar|
private landowners regarding land
acquisition, boundary alignment, or
compensation.

Establishment of labor
sheds and material
stockyards

Within project sites and adjace]
community areas

Community safety an
social interaction

Nearby community, womern
and children

Risks of community disturbance,
womenbés safety
tension due to presence of Alacal
laborers.

co

|Construction Phase

Riverbank protection,
excavation, construction ¢
CC blocks and regulators

All project sites

Livelihood disruption

Local traders, boatmen,
fishermen, day laborers

Temporary disruption of income due tg
restricted access to rivers, khals, or ro
loss of workdays for fishermen during
excavation.

Transportation of
construction materials

Access roads and project vicin

Traffic congestion an
communication
disruption

Local commuters, school
children, road users

Increased traffic, road damage, and
restricted movement causing delay to
school and work; increased accident ri

Construction activities
(noise, dust, vibration)

Near residential areas, schools
markets

Noise and air pollutig

Students, teachers, local
residents

Noise and dust pollution from heavy
machinery and mixing plants may distt
academic activities and daily life.

|Labor influx during

HWorker camps, nearby market:HLabor influx and

HLocaI community, women HPotentiaI social conflicts, gendbased \
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| Major Project Activities ||

Location

| Social Issue / VESC|

Sensitive Receptors |

Potential Impacts |

construction period

and settlements

social conflict

and vulnerable groups

violence risks, disease transmission, a
increased demand on local resources.

Construction activities an(
restricted access during
works

Riverbanks, khal excavation sijjlcommunication

Education and

disruption

Schootgoing children,
teachers, local transport
operators

Access to schools and markets may bg
temporarily disrupted due to machinery
movement or blocked roads.

Movement of heavy
equipment and vehicles

Project approach roads

Risk of accidents

Pedestrians, children,
community members

Accidental injuries due to poor traffic
management and higgpeed movement
of heavy vehicles.

All construction activities

All sites

Occupational health

Construction workers

Workers exposed to accidents, machir]
injuries, heat stress, unsafe working

and safety conditions without PPE.
[PostConstruction Phase | | | | |
Completion of riverbank All proiect sites ::r:)]%r%\lﬁ?cation and Local communit Embankmentoad improves connectivit
protection and embankme pro) accessibility y travel and trade become easier.

Drainage and flood contrg
improvement

Re-excavated khals and
regulators

Improved livelihood
and living conditions

Farmers, traders, househol

Reduced flood risks enhance crop
productivity, housing security, and
income opportunities.

Project completion and
handover

All project locations

Employment and
livelihood

Local community, women,
youth

Operation and maintenance activities
create new employment; improved loc

enhancement economy.
Resettlement Livelihood restoration and improved
Improved land stability an N N security for displaced households due
. Project influence areas rehabilitation Resettled households .
flood protection OUtCOMES protected land and increased access t

resources.
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1.4 Summary of Mitigation Measures

A detailed summary of the mitigation measureslustratedin the Table1-4, and Table 15

which the contractor needs to follow. Complying the measures presented in this table, the
contractor is required to prepaggcavationand construction planand obtain approval from

the Project Director (PD) of BWDB to ensure that no critical habitats are impacted.
Construction and excavation methods should be chosen to minimize harm to aquatic, benthic,
and terrestrial habitats, reduce air and noise pollution, and enhance operational precision.
Regular inspection and monitoring will be carried out to assess the effectiveness of impact
mitigation measures and-agljusted where necessary.

The project's Environmental Management and Mitigation Plan requires a multidisciplinary
approach, involving coordinated efforts from multiple agencies. Several institatetigely

to participate in the project's implementation. The contractor is responsible for carrying out
the ESMP during construction, whileBWDB is mainly tasked with overseeing and
monitoring its implementationin this regard, BWDB will appoin& National Environment
Specialistfor overseeing and monitoring implementatafrthe EMP.
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Table 1-4: Environmental Mitigation and enhancement measures

Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency

Pre-Construction Phase: Bank and slope protection works and embankment repair/sgectioning
Engagement of | Without adequate technici contractors and BWDB shall hire all technical staff as desc Contractors
Environmental | staff, it would be difficult td in institutional arrangement Section for effective implementg supervised by
and other implement EMP aj of the EMP. Included in | plU/ BWDB
technical staff | prescribed. Contractords staff: Occupat _ Contr a

Community Liaison Officers, Budget

BWDB staff: Environment Specialist, DSC, Resettlen

specialist, GRM officer
Inclusion of Compliance by thq Specific environmental and biodiversity conservation clause BWDB / PIU
environmental | Contractor to requiremen| added to contract specifications and a separate environment Included in | contractors
Clauses in defined in the ESIA, EMI of-quantities section is to be prepared. - Contr 4
Construction and BMP. Budget
Contracts
Site Clearance § There may be some loss | Loss will be replenished after construction/repair activities Negligible | Included in | Contractors
Restoration land cover/trees/habitats Cont r asupervised by

Budget | pjy and

There is no scope for lar
acquisition or dislocation ¢
physical assets

(Avoidance) Planning and design team of project interven
tried their best not to create any resettlementES&r issues
However, if any ESssue arises theRPF shall be fully
implemented prior to initiation of project activities.

Environmental
SpecialistSocial
Specialist and
Gender and

Clearing the sites ar The debris/ spoils/ scrapes etc. shall be dispobeunely and GVB Specialist
dismantling the damage properly without creating hindrance and encumbrance fol of PIU and E&S
infrastructure is likely tqlocal communities. specialist of
generate some debris, spo M&E firm
scraps etc. and creg
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
hindrance and encumbran
for the local communities
Loss off Temporary unemployment { Preferably employment with thmntractor for the affecte Negligible - The contractor
livelihood people due to th| unskilled workers supervised by
rehabilitation of BWDB
infrastructure officials.
Fish habitat, Clearing the sites an The driver/crew of construction machinery shall be aware o| Negligible | Included in | The contractor
quality and fish |dismantling the damag¢ driver and crew, and the excavator and related equipment sk Cont r asupervised by
production infrastructure may genera driven properly and avoid accidents. So that oil or lubricant Budget | BWDB officials
some debris, spoils, scra not spill into the river water.
etc. and create hindrance ¢
encumbrance for the loc
communities.
Pre-Construction Phase: Regulator Repair
Engagement of | Without adequate technic| Contractors and BWDB shall hire all technical staff as desc Included in| Contractors
Environmental | staff, it would be difficult td in institutional arrangement Section for effectiveplementatior] Cont r alpju/BWDB
and other implement EMP a| of the ESMP. Budget
technical staff | prescribed. Contractordés staff: Occupat|_
Community Liaison Officers,
BWDB staff: Environment Specialist, DSC, Resettlen
specialist, GRM officer
Inclusion of Compliance by th{ Specific environmental and biodiversity conservation clauseg BWDB / PIU
environmental | Contractor to requiremen| be added to contract specifications and a separate environi Included in
Clauses in defined in the ESIA, EM bill-of-quantities section will be prepared. - Contr a
Construction and BMP. Budget
Contracts
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
Site Clearance § There may be some loss | Loss will be replenished after construction/repair activities Negligible | Included in | PIU and
Restoration land cover/trees/habitats Cont r aEnvironmental
Clearing the sites is likely § The debris/spoils/scrapes etc. shall be disposetmely and Budget grc])(iial gpz::::z
generate some debris, spo| properly without creating hindrance and encumbrance for P
j . and Gender an
scraps etc. and creglocal communities. o
) GVB Specialist
hindrance and encumbran
. of PIU and E&S
for the local communities .
specialist of
M&E firm
Pre-Excavation Phase: Reexcavation of khals
Engagement of | Without adequate technical | Contractors and BWDB shall hire all technical staff as desc Contractors
Environmental | staff, it would be difficult to |in institutional arrangement Section for effectiveimplementg PIU/ BWDB
and other implement EMP as of the EMP. Included in
technical staff | prescribed. Contractor ds staff: Occupat _ Contr 4
Community Liaison Officers, Budget
BWDB staff: Environment Specialist, DSC, Resettlen
specialist, GRM officer
Preparation of | Without proper guidelines fg Prior to the mobilization of Contractors, BWDB will ensure { Contractors
guidelines for | management of for selection of sites for temporary storage of excavated mat . .
. . . . Included in | Supervised by
effective excavated/dredged material before subsequent beneficial use or permanent on land dig _ Contr a
handling of there will be social and arrangement is made for such sites in consultation with Budget BWDB/  PIU/
excavated/dredg| environmental problems. public representatives and concerned land owners. g DSC
d materials
Site preparation | The excavated materials wil The storing sites shall be compartmentalized with pr Included in | Contractors
for storing/ be stored on banks and thel protections so that the materials cannot go back to the khal Contr 4 Supervised by
disposal of will be disposed The excavated materials will be used in earthfilling sites Budget
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
excavated BWDB/  PIU/
materials DSC
Construction Phase: Bank and slope protection works and embankmenst repairAgectioning
Noise level May hamper lives of peopl{ 1 Reduce equipment noise at source by isolation of | Negligible | Included in | Contractor
especially in residential are exhaust systems. Cont r asypervision by
and educational institution] 1 Limit the noisy work to daylight hours, where Budget | M&E
It may also disturb faun; possible. consultant, PIU
including endangered T Inspect and maintain equipment in good working
species. conditions.
1 Levels of engines or other noise producing source
will be ramped up, so that the noise will slowly
increases.
Air Quality The air qualty may T Watershall be sprayed at the construction yard ar| Negligible | Included in | Contractor
deteriorate due t connected road twice a day in order to suppress Cont r asypervision by
construction activities, i.e fugitive dust; Budget | M&E
exhaust emissions frol Y Loading of the construction materials for concrete

construction machinery, du
generated by the moveme
of vehicles, production of Cf
block at the constructio
yards, sand filling of geg
bags etc.

mixing shall be done carefully to avoid the emissig
of dust to the extent possible;
Construction materials shall be kept covered to av
dispersion in air;

Construction equipment, namely batching plant/m
machine, washing plant and grader, etc. shall be
properly maintained; vehicles and equipment shal
have proper fitness;

Vehicles and construction equipment shall use cle
air technology;

Avoid earthen roads for carrying the construction

materials to the extent possible;

consultant, PIU
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Activity /Issues

Likely Impacts

Proposed Mitigation and Enhancement Measures

Residual
Impact*

Budget

Responsible
Agency

Switch off / throttle down all site vehicles,
construction equipment, generators, and machine
when not in use;

Vehicle speed restriction must be enforced to cont
dust generation;
Plant different kinds of trees (Timber, Fruit bearing
medicinal) in the project area.

Air quality measements during dry season for
ensuring air quality standards (2 locations, 2
measurements PM & Piofor 8 hours)

Water Quality

Degradation of surface wat
quality

A land fill/ dumping place (for debris/waste generag
from construction activities, garbage from labour
sheds etc.) shall be selected by BWDB and contrg
in consultation with the Local Government Institute
and Local Administration, before starting of the
project activities, if there is no existing land

The construction wastes shall be segregated into
biodegradable & noiodegradable waste, in separ
bins

The contractor shall arrange to transport the bins {
the designated land fill site

Biodegradable waste or organic waste shall be
disposed of at the land fill site or gathered for
composting

The nonbiodegradable waste shall be segregated
recyclable and rejected waste.

Recyclable waste like small pieces of rod, steel wi
rubber, plastic bottles, plastic bags, etc. to be
collected and shall be sent to licensed traders for

Negligible

Included in
Contr 4
Budget

Contractor
Supervision by
M&E
consultant, PIU
DOE
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency

recycling

1 Rejected waste shall be dumped in landfill sites.

1 Surface water quality measements during dry sea
for ensuring water quality standards for irrigation (
locations, 2 measurements, PH, EC, Salinity, TDS

1 Ground water quality measements during dry seas
for ensuring water quality standards for irrigation 3
drinking (2 locations, 2 measurements PH, EC,
Salinity, As)

Soil Erosion Soil Erosion m|ght OCCUThe construction of embankment shall be Completed immed Negl|g|b|e Included in | Contractor
from the base and surface in the segment where vegetation will be cleared. Contr &sypervision by
embankment. Budget

The embankment surface shall be covered with turf immedi J M&E consultang
after completion of construction.

Changes in Land Haphazardly throwing of  |The onsite wastes shall be properly contained and prevente¢ Negligible | Included in | Contractor

Quality and construction wastes (waste lescaping into surrounding lands; Cont r asypervision by

environmental | concrete, washed off ) ) ) Budget | M&E

pollution aggregates, empty cement The process of d.lsposmg of the wastes mentioned under consultant.
bags, litters etc.), WC wastesurface water quality shall be followed. BWDB, SRDI
from labor shed, litters etc.
will pollute surrounding
environment and change lar
quality.

Crop Production| Crop production loss may I The bank protection works shall be done as per th| Negligible - Contractor

Loss

occur, if CC blocks are
constructed and stockpiled ¢
the agriculture land.

design level.

1 The contractor shall ensure that no vehicular and
equipment movements take place through agricult
fields.

Supervision by
M&E

consultant, PIU
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
{1 The contractor shall maintain liaison with the and DAE
communities.
Compensation: Compensation shall be made for any stan
crop damage. The compensation amount will be calculated
consultation with the local Department of Agriculture Exten
(DAE) officials.
Terrestrial Impact on terrestrial floraarf  f Use barren land, if possible, for production and | Negligible | Included in | Contractor
biodiversity fauna due to damage of stockpiling of CC blocks, Cont r asypervision by
vegetation at the CC block 1 Carryout tree plantation with native species at the Budget | M&E
production and stockyard, vegetation damaged sites after completion of consultant
and embankment construction works and other suitable areas. ’
construction area. f The embankment shall be covered with grass turf
immediately after construction.
1 Awareness shall be raised among the local people
about wildlife and habitat conservation, so that the
relocated wildlife may escape easily and take secl
shelter in nearer habitat.
Employment People who live in th{ 1 Locallabor shall be given priority in recruitment fo| Negligible - Contractor
opportunity, Employment  opportunitie the construction activity. Supervision by
livelihood will be created for differef 9§ Project authorities shall consider this issue and M&E
improvement an( construction relatel include a clause in the contract document for loca consultant
Poverty activities. labor recruitment based on their potential and ’
reduction availability for employment in the different project
activities.
Occupational | The labours might be injurg 1 Labors shall be trained before engaging in the Negligible | Included in | Contractor
Health ang during various constructio construction activity; Cont r &sypervision by
Safety activities, some of theg T PPEs shall be provided to the labors with proper Budget | M&E
injuries may turn into th training for using them during the working period; consultant,
28 ESIA Report

Official Use Only



Bangladesh Sustainable Recovery, Emergency Preparedness and Response PEJjBEKE}

Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
casualty, if not timely an First Aid medical facilities shall be ensured on the
properly treated. construction site;
Contact number of emergency ambulance service
shall be hanged at the construction site.

Construction Phase: Regulator Repair

Noise level May hamper lives of peopls Reduce equipment noise at source by isolation of | Negligible | Included in | Contractor
especially in residential are exhaust systems. Cont r asypervision by
and educational institution Limit the noisy work to dayllght hours, where Budget M&E consultant
It may also disturb fauni possible.
including endangere Inspect and maintain equipment in good working
species. conditions.

Air Quality The air quality may Water shall be sprayed at the construction yard ar Negligible | Included in | Contractor
deteriorate due t connected road twice a day in order to suppress Cont r asypervision by
construction activities, i.e fugitive dust; Budget | M&E consultant
exhaust emissions  frol Loading of the construction materials for concrete

construction machinery, du
generated by the moveme
of vehicles, production of Cf
block (for regulator apron) ¢
the construction yards, etc.

mixing shall be done carefully to avoid the emissig
of dust to the extent possible;
Construction materials shall be kept covered to av
dispersion in air;
Construction equipment shall be properly maintair
vehicles and equipment shall have proper fitness;
Vehicles and construction equipment shall use cle|
air technology;

Avoid earthen roads for carrying the construction
materials to the extent possible;

Switch off / throttle down all site vehicles,
construction equipment, generators, and machine

when not in use;
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Activity /Issues

Likely Impacts

Proposed Mitigation and Enhancement Measures

Residual
Impact*

Budget

Responsible
Agency

Plant different kinds of trees (Timber, Fruit bearing
medicinal) in the project area.

Air quality measements during dry season for
ensuring air quality standards (2 locations, 2
measurements PM & P10 for 8 hours)

Surface and
Ground Water

Quality

Degradation of surface wat
quality

= =4

A land fill/ dumping place (for debris/waste generag
from construction activities, garbage from labour
sheds etc.) shall be selected by BWDB and contrg
in consultation with the Local Government Institute
and Local Administration, before starting of the
project activities, if there is no existing land

The construction wastes shall be segregated into
biodegradable & nobiodegradable waste, in separ
bins
The contractor shall arrange to transport the bins {
the designated land fill site

Biodegradable waste or organic waste shall be
disposed of at the land fill site or gathered for
composting

The nonbiodegradable waste shall be segregated
recyclable and rejected waste.

Recyclable waste like damaged hand railings, rub
seals, small pieces of rod, steel wire, rubber, plast
bottles, plastic bags, etc. to be collected and shall
sent to licensed traders for recycling

Rejected waste shall be dumped in landfill sites
Surface water quality measements during dry sea
for ensuring water quality standards for irrigation (

locations, 2 measurements, PH, EC, Salinity, TDS

Negligible

Included in
Contr 4
Budget

Contractor
Supervision by
M&E consultant
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
1 Ground water quality measements during dry seas
for ensuring water quality standards for irrigation g
drinking (2 locations, 2 measurements PH, EC,
Salinity, As)

Soil Erosion Soil Erosion might occy 1 The regulator approach area shall be covered with Negligible | Included in | Contractor
from the regulator approa immediately after completion of construction. Cont r asupervision by
area. Budget | M&E consultant

Changes in Land Haphazardly throwing d 1 The onsite wastes shall be properly contained anq Negligible | Included in | Contractor

Quality and construction wastes (was prevented from escaping into surrounding lands; Cont r asypervision by

environmental | concrete, washed o T The process of disposing of the wastes mentioned Budget | M&E

pollution aggregates, empty ceme under the issue of surface water quality shall be consultant PIU
bags, litters etc.), WC wast| followed. SRDI S
from labor shed, litters et
will  pollute  surrounding
environment and change la
quality.

Crop Production| Drainagefirrigation may bl {1 The construction period shall be chosen avoiding | Negligible - Contractor

Loss hampered during regulat monsoon or alternate drainage/irrigation option sh Supervision by
repair. be provided during the repair works; M&E
1 The CC blocks will be constructed on the regulato consultant. PIU
_ approach or suitable empty space near the regula nd DAE ’
Crop production loss me avoiding any cropland; a
occur, if CC blocks (fo| ¢ The contractor shall ensure that no vehicular and
regulator  approns)  af equipment movements take place through agricult
constructed and stockpiled ¢ fields.
the agriculture land. Y The contractor shall maintain liaison with the
communities.
Compensation: Compensation shall be made for any stan
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
crop damage. The compensation amount will be calculated
consultation with the local Department of Agriculture Exten
(DAE) officials.
Employment Temporary employment {1 Local labor shall be given priority in recruitment fo| Negligible - Contractor
opportunity, opportunities will be created the construction activity. Supervision by
livelihood for local people different 1 Project authorities shall consider this issue and M&E
improvement an( construction related include a clause in the contract document for loca consultant. PIU
Poverty activities. labor recruitment based on their potential and ’
reduction availability for employment in the different project
activities.
Occupational | The labours might be injurg 1 Labors shall be trained before engaging in the Negligible | Included in | Contractor
Health ang during various constructio construction activity; Cont r &supervision by
Safety activities, some of theg 9§ PPEs shall be provided to the labors with proper Budget | M&E
injuries may turn into thy training for using them during the working period; consultant. PIU
casualty, if not timely an| T First Aid medical facilities shall be ensured on the ’
properly treated. construction site;
1 Contact number of emergency ambulance service
shall be hanged at the construction site.
Excavation Phase: Reexcavation of khals
Noise level May hamper lives of peopl{ Reduce equipment noise at source by isolation of exhaust sy Negligible | Included in | Contractor
especially in residential are| of dredgers/excavators. Limit the noisy work to daylight hg Contr asypervision by
and educational institution| where possible. Inspect and maintain vessels/dredgers/excg Budget | M&E consultant
It may also disturb fauniin good working conditions. levels of engines or other n
including endangere producing sources will be ramped up, so that the noise will sl
species. increases.
Air Quality The air quality may T Watershall be sprayed at the construction yard ar Negligible | Included in | Contractor
deteriorate due t connected road twice a day in order to suppress Contr a

Supervision by
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Activity /Issues

Likely Impacts

Proposed Mitigation and Enhancement Measures

Residual
Impact*

Budget

Responsible
Agency

construction activities, i.e
exhaust emissions frol
construction machinery, du
generated by the moveme
of vehicles, dredge|
excavator, production of C
block at the constructio
yards, sand filling of ged
bags, disposal of excavat
materials etc.

fugitive dust;

Loading of the construction materials for concrete
mixing shall be done carefully to avoid the emissig
of dust to the extent possible;
Construction materials shall be kept covered to av
dispersion in air;

Construction equipment, namely batching plant/m
machine, washing plant and grader, etc. shall be
properly maintained; vehicles and equipment shal
have proper fitness;

Vehicles, construction equipment, dredger and
excavator shall use clean air technology;

Avoid earthen roads for carrying the construction
materials to the extent possible;

Switch off/ throttle down all site vehicles,
construction equipment, and excavator, generator
and machinery when not in use;

Vehicle speed restriction must be enforced to cont
dust generation;
Plant different kinds of trees (Timber, Fruit bearing
medicinal) in the project area.

Air quality measements during dry season for
ensuring air quality standards (2 locations, 2
measurements PM & P10 for 8 hours)

Budget

M&E consultant

Surface
Ground

Quality

an(
Wate

Degradation of surface wat]
quality

A storage place for excavated materials shall be
selected by BWDB and contractor in consultation
with the Local Government Institute and Local
Administration, before starting of the project
activities, if there is no existing land.

Negligible

Included in
Contr 4
Budget

Contractor

Supervision by
M&E consultant
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
1 Dredger/excavator shall be properly maintained tg
minimize release of oil and grease, mobiles, and
diesel into water bodies.
1 Surface water quality measements during dry sea
for ensuring water quality standards for irrigation (
locations, 2 measurements, PH, EC, Salinity, TDS
1 Ground water quality measements during dry seas
for ensuring water quality standards for irrigation g
drinking (2 locations, 2 measurements PH, EC,
Salinity, As)
Fish habitat| Decline the water and fis Bamboo barrier shall be installed to retain suspended sed Minor Included in | Contractor
quality and fish habitat quality due to releaj within excavatedperimeter. This will reduce the occurrence| positive Contr &asypervision by
production oil and grease from th turbidity. Budget | M&E consultant
excavator. Furthermort
increased  turbidity an
decline of DO and Pt
temporarily in the khals. Thi
increases the fish mortali
and decreases fis
production.
Fish  movemen Fish migration may b{Avoid the month of May July for excavatiorto consider the fis| Minor Included in | Contractor
and migration |disturbed during excavatiq spawning period. If not, theexcavationshall be carefully durin( positive Contr 4 Supervision by
and bank protection work. |the spawning period of fish through using barrier. Budget | M&E consultant
Employment People who live in th{ 9 Locallabor shall be given priority in recruitment fo| Negligible Contractor
opportunity, Employment  opportunitie] the construction activity. Supervision by
livelihood will be created for differen 1 Project authorities shall consider this issue and M&E

improvement an

construction relate

include a clause in the contract document for loca

consultant, PIU

o
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
Poverty activities. labor recruitment based on their potential and
reduction availability for employment in the different project
activities.
Occupational | The labours might be injur¢ 1 Labors shall be trained before engaging in the pro| Negligible | Included in | Contractor
Health and during various constructio activities; Cont r asypervision by
Safety activities, some of theg T PPEs shall be provided to the labors with proper Budget | M&E consultant
injuries may turn into th training for using them during the working period;
casualty, if not timely an| T First Aid medical facilities shall be ensured on the
properly treated. construction site;
1 Contact number of emergency ambulance service
shall be hanged at the construction site.
PostConstruction/Operation & Maintenance Phase: Bank and slope protection works and embankmenst repairAgectioning
River bank Riverbank will be stable § 9 Bank protection works shall be closely monitored { Beneficial | Included in | PIU, BWDB
stability Gumati, Muhuri, Kahua emergency protection work shall be carried out. if Contr a
Little Feni, Feni, Haora Rive failure of bank protection is observed. Budget
and WAPDA khall T O&M for protection works shall be done properly t
Rahmatkhali kha; combat the failure of the bank.
Matubhuiyan khal and Ruhif 1 There shall be stockpile of gémg and CC block for
khal tackling emergency situation.
1 Adequate budget shall be provided for operation a
maintenance of river bank protection work.
Flood protection| Embankment will proteq 1 Embankment shall be properly monitored and Beneficial - PIU, BWDB
crops and infrastructure maintained to avoid sudden breach.
from floods and storm surgg 1 Adequate budget shall be provided for operation 3
maintenance of embankment.
ChangesinLandLand use and drainad Adequate budget shall be provided for operation and mainte| Beneficial | Included in | PIU, BWDB
Use patterns may b| of embankment. Cont r aand DAE
changed/improved Budget
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency

Increase Crop |Crop production may b T Crop land will be saved from river bank erosion. | Beneficial PIU, BWDB,

Production increased. Hence, farmers of the study area and vulnerable DAE

locations is likely to be encouraged to apply more
irrigation, as they can grow HYV/ Hybrid crop. In

this case, the farmers need good support from the
Govt. for a timely supply of inputs e.g fertilizers,

pesticides, seeds, credits, etc.

1 Capacity building and awarenesssing of the
farmers shall be carried out regarding the use of
Integrated Crop Management (ICM) and Good
Agricultural Practices (GAP) to minimize the usaggt
of chemical inputs.

1 The farmers shall be encouraged to use organic a
green manure to increase soil fertility as well as a
water contamination of water sources.

1 The farmers shall be encouraged to cultivate
leguminous crops (N2 fixing) to enhance the soil
guality as well as soil productivity.

Terrestrial Terrestrial flora and faun 1 A smart plantation plan shall be prepared which sh Minor PIU, BWDB,

biodiversity may be enriched due | include the species composition, location of Positive

protection of lands fron plantation area, number of saplings to be planted.

erosion and flooding. Indigenous plant species shall be given priority in
plan. Native and ornamental plant species shall
receive preference for plantation, which will enhan
vegetation coverage.

1 Ensure regular maintenance of green areas and
implement plantation in each season of each year
enhance the green cover and complement the
vegetation loss.

Department o
Forest
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
1 Avoid single species selection or clone monocultu
as plantation
Employment | Agricultural and commercig f Motivate and train the local people to develop skill Moderate | Included in [PIU, BWDB,
opportunity, activities will increase in th to avail the possible scope of employment in Positve |[Cont r aDAE and
livelihood study area consequent to I3 industries to be established in the study area. Budget | different
improvement an( stability after erosion an T There shall be a provision in industries/ commerci Government
poverty flood protection, which will organizations for ensuring employment opportunit Organizations
reduction create new opportunities f for local people as per their skill. o related to
income  generaton ar 1 Local destitute people shall be given priority in Commerce an
livelihood improvement. recruitment of unskilled Iabprlng activities in thg N Industry.
newly developed commercial and industrial activiti
1 Farmers and labors shall be trained to works in
modernized agricultural activities.
PostConstruction/Operation & Maintenance Phase: Regulator Repair
Surface water | Surface water availabilif 1 Maintenance shall be done as and when required, Beneficial | Included in | PIU, BWDB
availability will increase after repair ¢ I Operation of water control structures shall be prop Contr a
the proposed regulators. done. Budget
Drainage Drainage conditions wil 9 Drainage structures shall be properly operated to | Beneficial | Included in | PIU, BWDB
Improvement improve after repair of th ensure smooth drainage. Contr a
proposed regulators. 1 Regular inspections, particularly following rainfall Budget
shall be conducted to ascertain the operation of oy
structures and also ensure smooth flow of runoff
through the drainage system.
1 Adequate budget shall be provided for operation g
maintenance of drainage system.
Changesin LandlLand use and draina¢ 9 Regulators shall be properly monitored and Beneficial PIU, BWDB
Use and patterns may b maintained to avoid sudden breakdown. And sdeq and DAE
budget shall be provided for that.
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
Drainage changed/improved
Patterns
Increase Crop | Repair of the regulators wi 1 Regulators shall be properly monitored and Beneficial PIU, BWDB,
Production enhance drainage al maintained to avoid sudden breakdown. And sdeq DAE
irrigation which is likely to budget shall be provided for that.
provide subsequel
improvement of crof
production.
PostExcavation/Operation & Maintenance Phase: Reexcavation of Khals
Noise Level Noise from maintenang Mitigation measures similar to construction phase shall be tak Negligible | Included in | PIU, BWDB
excavation works Cont r g and contractor
Budget
Air quality The air quality may Mitigation measures similar to construction phase shall be tak Negligible | Included in | PIU, BWDB
deteriorate throug Cont r aand contractor
maintenance excavatiq Budget
works
Surface water | Degradation of water qualil Mitigation measures similar to the construction phase Negligible | Included in | PIU, BWDB
quality from maintenance excavatig Cont r aand
works Budget | contractor
Surface  wate| Surface water availabilif 9§ Maintenance rexcava_tion of khals shall be carried| Beneficial | Monitoring | PIU, BWDB
availability will increase aftel out as and when required. budget |and contractor
implementation of proposg {1 Operation of water control structures shall be prop
interventions. done.
Drainage Drainage conditions wil 9§ Siltation of khals shall be monitored and maintena| Beneficial | Monitoring | PIU, BWDB
excavation shall be done when needed.
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency
Improvement | improve. 1 Adequate budget shall be provided for awareness budget | and contractor
building for not blocking the khals for fishing or nof
disposing garbage into khals
Changes in Lan{Land wuse and draina¢ Materials accumulated from excavation works shall not Beneficial | Monitoring BWDB
Use and patterns may b| dumped on agricultural lands. Such materials shall be sprea budget |and DAE
Drainage changed/improved the agricultural lands and leveled over properly.
Patterns
Fish Habitat| Habitat quality may improve Incremental species diversity and fish production il Moderate | Enhancemer BWDB in
quality and fisfand  incremental fis| expected. Fish fry of indigenous species will be | positive t budget | collaboration
production production is expected aft] released into the texcavated khals by the local with related
one monsoon of completion Department of Fisheries (DoF) as part of a Upazila DoF

conservation and stock enhancement initiative.
Restrict the use of higimpact destructive gear and
successfully implement closed fishing seasons du
spawning periods (Mayuly) to protect native fish
populations. Use some device, red flag and signbg
during fish spawning period for awareness raising
the local community.

Management committee shall be formed y1.{9
members by the adjacent village peoples based o
selected area including the related Union Chairma
members. Activities shall be monitored by
management committee.

Protected area shall selected by the local commur
and finalized through discussion with the Upazila
DoF official.

The related DoF officials through observation of th

Fish week, World water day, World Environment

Financial
support shall
provide by the

authority.
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Activity /Issues Likely Impacts Proposed Mitigation and Enhancement Measures Residual Budget Responsible
Impact* Agency

Day. Provide training to the management committ
by the DoF Officials and awareness raising to the
local community by the management committee.

Fish migration | Fish migration an¢ T Fishfry of indigenous species will be into the re | Minor - Project
and movement | movement may be smooth excavated khals by the local Department of Fisher positive authority in
the reexcavated khals rour (DoF) as part of a conservation and stock collaboration
f Awareness activities shall be conducted for the log Upazila DoF
community of the area to make aware them for officials
protection of wetland and the importance of fish ar '
water bodies in our daily life.
Table 1-5: SocialMitigation and enhancement measures
Activity/lssues Likely Impacts Proposed Mitigation and Residual Budget Responsible
Enhancement Measures Impact Agency
IPre-Construction Phase || | I I | |
A Conduct detail
and census survey before work stg
A Prepare and i
Temporary displacement ensuring compensation and
resettlement prior to displacement. BWDB / Social

Site clearance, fencing, sijor loss of assets of Minor, Included in RAHR

A Provide relocae Safeguard

preparation Fs)tgt(;z;’:"[sers and netitled support to affected persons. temporary |budget Specialist
AAn Indigenous People Plan (IPP)
will be developed to address the
issues regarding potentially affecte
ethnic community people
40 ESIA Report

Official Use Only



Bangladesh Sustainable Recovery, Emergency Preparedness and Response PEJjBEKE}

- : Proposed Mitigation and Residual Responsible
Activity/Issues Likely Impacts Enhancement Measures Impact Budget Agency
A Conduct joint
land office and community
Land demarcation and |Land ownership dispute ([representatives. - .
boundary setting for and grievances from A Ensure tr ans p aNegligible ?glsr?lnlstratlve g\]{f\{?eB/DC
embankment alignment |landowners land maps and compensation rateg
A Establish and
for dispute resolution.
A Locate | abor g
schools and residential areas.
. : A I mpl ement | abg
Establishment of labor \Soci al tens plan and worker code of conduct. Part of EMP  ||Contractor /
sheds, stockyard, and safety concerns, Moderate
. . A Conduct SEA/ SH cost BWDB
construction camps GBV/SEA risks -
awareness training for all workers.
A Restrict unnegq
workers outside camp.
A Ilnform | ocal 3
Mobilization of Increased traffic equipment mobilization. Included in
construction equipment, |[movement, risk of A Avoid peak s c HlNeglgible ESMP Contractor / CSC
vehicles, and labor community accidents A Use fl agmen ar
during vehicle movement.
A Conduct staketh
Lack of awareness before work commencement.
Preconstruction . 2> |A Disclose proje i Administrative |[BWDB / Social
: . grievances during projec e Negligible I
community consultation ||Z.~ " and mitigation plan. cost Specialist
initiation . : .
A Maintain grie\v
each site.
IConstruction Phase | | | | [ |
\Riverbank protection, HTemporary livelihood HA Schedul e wiishirg sHMinor, Hlncluded in HContractor/ |
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Activity/lssues Likely Impacts PEroposed Mitigation and Residual Budget Responsible
nhancement Measures Impact Agency
embankment and regulat¢/disruption of fishermen, |season. shortterm |[ESMP BWDB
construction, khal re traders, and boatmen ||A Provi de t emponr
excavation affected users.
A Engage affect ¢
members as unskilled laborers.
A Restrict noi sy
Noise and dust hours.
Construction activities ned/disturbance, disruptongA Regul ar wat er Minor Included in Contractor / CSQO
schools and settlements |education and communit|dust. ESMP
life A Install sound
areas.
A Prepare and er
Movement of heavy Traffic congestion, road Ean?geme:lt pl?nl' f et vNegligibl Cont r ac |Contractor/
vehicles and materials || damage, accidents A nstal sat el yNegiginie \Foyp budget (|BWDB
Coordinate wit
alternate routes.
A Prefer local
influx.
A  Enforce code ¢
. . . influx management plan. , Contractor /
Labor influx and external Spmal t_en5|on, GBV/SE{A Conduct awar e fModerate Included in BWDB / NGO
workforce risks, disease transmissi : : ESMP
communicable diseases and gends Partner
sensitivity.
A Operate grieva
community.
Restricted access to road; Tempora_ry . , . A P_r ovide altern -
|lcommunication disruptio||crossings. Negligible ||Part of EMP ||Contractor / CSC
schools, and markets . . . :
and inconvenience A Coordinate wit

t & Clim:

oun

=
ate
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Activity/Issues

Likely Impacts

Proposed Mitigation and
Enhancement Measures

Residual
Impact

Budget

Responsible
Agency

to minimize disruption.

A

I nf orm

publ i c

construction schedule.

Construction site operatio

Occupational health and
safety risks to workers

A Pr ovi d-idfRcHitEs,
emergency transport, and safety

training.
A Assign
site.

A Enforce

safety

compl

Negligible

Included in OHS
budget

Contractor /
BWDB

Construction near
community areas

Risk to community healtt
and safety

A Fence

of f

con

install warning signs.

A Restri

nearby residents.

ct
A Conduct

unadu
awar e

(n

=

Minor

Included in
ESMP

Contractor / CS(C

Waste disposal and stora
of construction materials

Nuisance, visual pollutiol
safety hazards

A Designat

sites.

A Ensure
A Avoi d
roads or farmland.

st

e app

ti mely

ackin

[

Minor

Included in
ESMP

Contractor /
BWDB

PostConstruction /
Operation & Maintenance
Phase

Demobilization of labor
and equipment

Improper site clearance,
leftover debris

A Conduct
waste disposal.

A Restore
improved condition.
A Verify

inspection.

p {upamce
wor k

cl ear a

Oy

Negligible

Included in
ESMP

Contractor /
BWDB
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Activity/lssues Likely Impacts Proposed Mitigation and Residual Budget Responsible
Enhancement Measures Impact Agency
Reinstatement of A Restore access
community access and Delayed restoration may|[community facilities promptly. Nedqligible Part of O&M |BWDB /
y affect local movement ||A Consult | ocal g9 cost Contractor
facilities routes
A Prioritize | og
Employment opportunities|Limited engagement of ||maintenance and monitoring works Positive Part of project ||BWDB / Local
in O&M activities local workforce A Provide short benefit Authority
embankment maintenance.
Risk of accidents near A Install safety
Community safety and embankments. reaulator|"€&" risky zones. Nedqligible Included in BWDB / Local
awareness during operatilanol khal » reg A Conduct awarern 99 O&M budget |Government
safe use of infrastructure.
A Support affect
o . . skill training and livelihood grants |, ,. BWDB / Social
Livelihood restoration and/Temporary income loss where aoplicable Minor, Included in RAHIDevelooment
community development (|during project may persisA Li prﬁ) K Wi th gov Eshortterm Specialri)st
programs.
A Maintain acti v
Functioning of GRM Unaddressed community mhe;Sheamsm throughout operation Neqligible Administrative (|BWDB / Social
during O&M complaints R E.n sure timely g9 cost Specialist
feedback to complainants.
. . A Maintain embar
Long—_term social bene_ﬂts Enhan_ced_safety, reduce drainage channels regularly. " Part of O&M BWDB / Local
from improved protection |[flood risk, improved A Encouraage comn Positive cost Communit
and access mobility and livelihoods in maintenance monig:oring y
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1.5 Residual Risks and Monitoring Needs

Residual impacts are environmental and social effects that persist despite mitigation efforts,
such as longerm ecosystem changes or risks from extreme events. For instanceg-khal
excavation may harm benthic habitats, with partial recovery possible, but full restoration
unlikely if maintenance dredging continues. These impacts necessitate ongoing monitoring
and adaptive management to protect vulnerable communities and ecosystems throughout the
project lifecycle.Residual risks are mtdg negligible in the proposed project since most of

the interventions are existing ones, only repair and rehabilitation works are proposed.

During the preconstriction, construction an@peration & maintenance phases of the project
environmental and social monitoring is essential to ensure compliance with regulations and
promote sustainable developmeBnvironmentaland socialindicators includeair quality,

noise level,water quality, soil quality, waste generationyaihage congestion andvater
logging riverbank erosion, crop production, aquatic ecology, health and ,sefséftlement
effectsetc.

These indicators need to be monitored closely during all phases of the pvipedbring
methodologies involve baseline studies to establistpmject conditions, regular monitoring
through scheduled observations and measurements, participatory monitoring involving local
communities, and systematic reporting to inform stakeholders and guide decaon.

These practices help in mitigating adverse effects and ensuring positive outcomes for both the
environment and societythe monitoring indicators and methodology are clearly outlined in
Table 1-.
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Table 1-6: Environmental and Social Monitoring Plan

VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
Pre-Construction Phase: Bank and slope protection works and embankment repair/sgectioning
Construction Visual inspection of wast{ Construction sites Once before the
Wastes generation and dumping area commencement of th| BWDB and Contracto
construction activities
Water Quality Sampling and analysis of surfal Construction camp an| Once before the
deterioration and | (pH, EC, TDS, temperatur¢ construction site commencement of th| D&S Consultant
Waste generation| salinity, BOD and major ions) an construction activities through a recognized 9.60
ground water quality (pH, EC, TDS laboratory
temperature, salinityAs)
Air quality Air  quality  monitoring  of| Close to nearby Schog Once before the BWDB/D&S
parameters: SPM, PN and| Madrasha/Hospital/Villages | commencement of th Consultant 4.80
PM2.5, CO, NOx, SOx construction activities
Noise level Quality Assurance and Qualil Close to nearby Schod Once before the
Control (QA/QC) procedures sha Madrasha/Hospital/Villages | commencement of th BWDB/D&S 1.60
be  maintained  during  th construction activities Consultant '
monitoring
Labor selection Physical monitoring, daily logboo| The entire study area Daily (during the| BWDB, D&S, _
process checking for workers recruitment process) Contractor
Pre-Construction Phase: Regulator Repair
Construction Visual inspection of wast{ Regulator repair sites Once before th¢ BWDB, D&S
Wastes generation and dumping area commencement of th| Consultant anc
construction activities Contractor
Water Quality Sampling and analysis of surfal Construction camp an| Once before th¢ D&S Consultant 2.00
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
deterioration and | (pH, EC, TDS, temperatur¢ construction site commencement of th| through a recognized
Waste generation| salinity, BOD and major ions) an construction activities laboratory
ground water quality (pH, EC, TDS
temperature, salinity and As)
Air quality Air quality monitoring of| Close to nearby Schog Once before the BWDB/D&S 1.00
parameters: SPM, Pl and PMs, | Madrasha/Hospital/Villages commencement of th Consultant
CO, NOx, SOx construction activities
Noise level Quality Assurance and Qualil Close to nearby Schog Once before the 0.40
Control (QA/QC) procedures sha Madrasha/Hospital/Villages | commencement of th BWDB/D&S
be maintained during th construction activities Consultant
monitoring
Labor selection Physical monitoring, daily logboo| Regulator repair sites Daily (during the| BWDB, D&S, -
process checking for workers recruitment process) Contractor
Pre-Construction Phase: Reexcavation of Khals
Water Quality Sampling and analysis of surfal Construction camp an| Once before the 1.00
deterioration and | (pH, EC, TDS, temperatur¢ construction site commencement of th| D&S Consultant
Waste generation| salinity, BOD and major ions) an construction activities through a nationally
ground water quality (pH, EC, TDS recognized laboratory
temperature, salinity and As)
Air quality Air quality monitoring of| Close to nearby Schog Once before the 0.50
parameters: SPM, Pl and PMs, | Madrasha/Hospital/Villages | commencement of th) D&S Consultant
CO, NOx, SOx construction activities
Noise level Quality Assurance and Qualil Close to nearby Schog Once before the 0.10
Control (QA/QC) procedures sha Madrasha/Hospital/Villages commencement of th| D&S Consultant
be maintained during th construction activities
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
monitoring
Construction Phase: Bank and slope protection works andmbankmentrepair/re -sectioning
Drainage Visual inspection and publi| Total project area Yearly D&S Consultant &
Congestion and | feedback Contractor
Water Logging
Water Quality Sampling and analysis of surfal Construction camp an| Half yearly (Surface & ContactoD&S 26.00
deterioration and | (pH, EC, TDS, temperatur¢ construction site Ground Water) Consultant
Waste generation| salinity, BOD) and ground watsg
quality (pH, EC, TDS, temperatur
salinity and As)
Visual inspection of collection Weekly (Solid Waste)
transportation and disposal of so
waste and solid waste is deposit
at designated site.
Air Quality Air quality monitoring Close to nearby Schog Half yearly ContactorD&S 18.00
Madrasha/Hospital/Villages Consultant
Noise Visual inspection to ensure goq Close to nearby Schog Quarterly ContactorD&S 8.00
standard equipment are in use Madrasha/Hospital/Villages Consultant
Agriculture
Soil erosion Ocular observation and Kil Study area for bank and slo| 7 days interval during th| PIU of BWDB/D&S _
protection works an( construction phase Consultant
embankmenst repair/ ¢
sectioning
Changesinland | Soil sample collection an| Embankment repair and baf Once a year PIU of BWDB/D&S _
quality laboratory test protection work (earth fil Consultant
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
locations)
Occupational Inspection of Emergenc| At interventions sites Monthly BWDB, D&S _
Health and Safety| Preparedness and Respo Consultant and
mechanism and facilities Contractor
Construction Phase: Regulator Repair
Drainage Visual inspection and publi| Total project area Yearly BWDB/D&S _
Congestion and | feedback Consultant and
Water Logging Contractor
Water Quality Sampling and analysis of surfal Construction camp an| Half  yearly (Surfacqg ContactoD&S 3.20
deterioration and | (pH, EC, TDS, temperatur¢ construction (repair) sites Water) Consultant
Waste generation| salinity, BOD) and ground wate
quality (pH, EC, TDS, temperatur
salinity and As)
Visual inspection of collection Weekly (Solid Waste)
transportation and disposal of so
waste and solid waste is deposit
at designated site.
Air Quality Air quality monitoring Close to nearby Schog Half yearly ContactorD&S 2.00
Madrasha/Hospital/Villages Consultant
Noise Visual inspection to ensure god Close to nearby Schog Weekly ContactorD&S 1.00
standard equipment are in use Madrasha/Hospital/Villages Consultant
Agriculture
Soil erosion Ocular observation and Kil Study area 7 days interval during th| PIU of BWDB/D&S _
construction phase Consultant
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
Occupational Inspection of Emergenc| At project sites Monthly BWDB, D&S _
Health and Safety| Preparedness and Respo Consultant and
mechanism and facilities Contractor
Construction Phase: ReExcavation of khals
Drainage Visual inspection and publi| Total project area Yearly BWDB/D&S
Congestion and | feedback Consultant anc
Water Logging Contractor
Water Quality Sampling and analysis of surfai One location in each of th Half yearly (Surfacqg ContactolD&S 3.40
deterioration (pH, EC, TDS, temperatur¢ proposed khals Water) Consultant
salinity, BOD) and ground wate
quality (pH, EC, TDS, temperatur
salinity and As)
Air Quality Air quality monitoring Close to nearby Schog Half yearly ContactorD&S 2.00
Madrasha/Hospital/Villages o Consultant
the banks of khals
Noise Visual inspection to ensure goq Close to nearby Schog Quarterly ContactorD&S 0.40
standard equipment are in use Madrasha/Hospital/Villages 0 Consultant
the banks of khals
Agriculture
Occupational Inspection of Emergenc| At intervention sites Monthly BWDB, D&S _
Health and Safety| Preparedness and Respo Consultant and
mechanism and facilities Contractor
PostConstruction/Operation & Maintenance Phase: Bank and slope protection works and embankmenst repairAgectioning
Riverbank Visual inspection of protected areq Bank protected sites Monthly and during floog BWDB/D&S _
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
stability events Consultant and
Contractor
Water Quality Air  quality  monitoring  of| Construction camp an| Once after completion D&S Consultant 9.60
deterioration ar.1d parameters: SPM, Pl and PMs, | construction site Once after completion through a recognized
Waste generation| CO, NOx, SOx laboratory
Air Quality Air  quality  monitoring  of| Close to nearby Schog Once after completion BWDB/D&S 4.80
parameters: SPM, PM and PMs, | Madrasha/Hospital/Villages Consultant
CO, NOx, SOx
Noise Visual inspection to ensure goq¢ Close to nearby Schog Once after completion BWDB/D&S 1.60
standard equipment are in use Madrasha/Hospital/Villages Consultant
Agriculture
Soil erosion Ocular observation and Kil Study area Half yearly basis for 3| PIU of BWDB, D&S _
year monitoring plan
Changes in land | Ocular observation and KiI Study area Half yearly basis for 3| PIU of BWDB, D&S _
use and drainage year monitoring plan
patterns
Land stability Ocular observation and KlI Footprint area (bank protection Half yearly basis for 3| PIU of BWDB and _
area) year monitoring plan D&S Consultant
PostConstruction/Operation & Maintenance Phase: Regulator repair
Drainage Ocular observation and Kil Study area Half yearly basis for 3| PIU of BWDB, D&S _
Congestion & year monitoring plan
Water Logging
Water Quality Sampling and analysis of surfal Construction camp an| Once after completion BWDB/D&S 2.00
deterioration and | (pH, EC, TDS, temperatur¢ construction site . Consultant through
Once after completion
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
Waste generation| salinity, BOD and major ions) an nationally recognizeq
ground water quality (pH, EC, TDS laboratory
temperature, salinity and As)
Air Quality Air  quality monitoring  of| Close to nearby Schog Once after completion BWDB/D&S 1.00
parameters: SPM, P and PM;, | Madrasha/Hospital/Villages Consultant
CO, NOx, SOx
Noise Visual inspection to ensure goq Construction sites Once after completion BWDB/D&S 0.40
standard equipment are in use Consultant
Agriculture
Soil erosion Ocular observation and KlI Study area Half yearly basis for 3| PIU of BWDB, D&S _
year monitoring plan
Changes in land | Ocular observation and KiI Study area Half yearly basis for 3| PIU of BWDB, D&S _
use and drainage year monitoring plan
patterns
PostConstruction/Operation & Maintenance Phase: Khal Reexcavation
Drainage Ocular observation and KilI Study area Once a year for -§ear| PIU of BWDB, D&S
Congestion & monitoring plan
Water Logging
Water Quality Sampling and analysis of surfai One location in each of th Once after completion BWDB/D&S 1.00
deterioration and | (pH, EC, TDS, temperatur¢ proposed khals Consultant through a
Waste generation| salinity, BOD and major ions) an nationally recognized
ground water quality (pH, EC, TDS laboratory
temperature, salinity and As)
Air Quality Air  quality  monitoring  of| Close to School, Madrasha, | Once after completion BWDB/D&S 0.50
parameters: SPM, P and PMs, | Hospital or Villages (2 Consultant
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VESC/ Indicator Method Location Frequency Responsible Agency| Cost (lac BDT)
CO, NOx, SOx locations in each khal)

Noise Visual inspection to ensure goq Construction sites Once after completion BWDB/D&S 0.10
standard equipment are in use Consultant

Agriculture

Soil erosion Ocular observation and KlI Study area Once after completion PIU of BWDB, D&S _

Changes in land | Ocular observation and KiI Study area Once after completion PIU of BWDB, D&S _

use and drainage

patterns

Changesinland | Soil sample collection an| Land reclamation are| Once after completion PIU of BWDB and -

quality laboratory test and verified with th (excavated earth  dumpin D&S
previous result location)

Total 106.0
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Budget for Environmental Management and Monitoring Plan

For successful implementation of EMP, provision of appropriate budget shall be in place in
the bid documentvarious mitigation and monitoringneasuresre presented iffable 1-4

and Table 1-. No separate payment shall be made for fulfilling the requiremenESkP
except as specified the tables

For items not specified here, all costs shall be deemed to be included in the unit rates and/or
lump sum prices of the various other items in the Bill of Quantifiee.summary cost of the
mitigation and monitoringneasuresre presented ihable 1-.

Table 1-7: Environmental management and monitoring cost

SL Iltem Cost (ac BDT)
1 Environment Mitigation Cost 140
2 EnvironmentEnhancementost 08
3 Environment Monitoring Cost 106

Total 254

Table 1-8: Breakdown of environmental management and monitoring cost

From social surveyin Cumilla there is no relocation required in the bank protection
alignment. For resectioning, a total of 3,492 entities are affected, including 3,399
households, community public resources (CPRs), and government entitie®-Baria
District, atotal of 30 entities are affected, out of which 29 are trees, and only one household
is losing an abandoned structuhe Feni District,thereare no resettlement issues for bank
protection as the work will take place on river laiitiere are no significant social impacts
due to erosion protection measures and other repair works.
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Reporting

Monthly Compliance ReportsContractor ESHS Officers will prepare and submit a monthly
compliance report to th®SC and RU. The short report willcontain the compliance
activities completed throughout the month and record the resolution of any issues that may
have arisenThe reports shall contathe following information:

Summary of compliance activities

The updated list of all ESHISsueghatarisenduring the projecperiod,;

Follow up information on any past issues thét still being resolvep

Photographs of project activities related to the implementation of ESMP mitigatic
measures

)l
)l
)l
1

Biannual Compliance ReportsThe PIU will prepare and submitrabiannual compliance
report to the World Bank, detailing the compliance activities completed during the period and
tracking the resolution of any issues that may have ariseihdangoing sukprojects. The

PIU will utilize the compliance checklists and monthly reports from the construction
contractorsaand the thireparty monitoring consultants compile the biannual report.

The biannual repoghallinclude the following information

Significant followup issues, actions, time frame, and responsible parties;
Introduction, reporting period, and monitoring locations;

Estimate of remaining construction and schedule;

Summary of compliance activities;

Progress made in ESMP implementation including key monitoring indicators;
Site visits or other oversight activities BYJU and supervisory consultants;

The updated list of all ESHS incidents occurred during the project, including atta
notices of norcompliance issues;

1 Follow up information on any outstanding issues that are still being resolved.

= =42 =4 -8 _-48_-9_-9

1.6 Summary of Stakeholder Engagement

1.6.1 Stakeholder Consultations and Findings

Consulting local communities and stakeholders is vital for effective project planning and
implementation. Between December 2024 and February ZRfcus group discussions

and consultation meetingsere held, alongside interviews with over 10 key inform@&nts
including BWDB officials, teachers, displaced residents, and social workergather
insights on baseline conditions, potential impacts, and mitigation strategies. These
consultations aimed to bridge gaps between project implementers and affected communities,
ensuring inclusive and informed decisioraking.

Community consultations in the Gumti, Muhuri, amdgttle Feni River regions have
highlighted pressing concerns over embankment vulnerabilities, riverbank erosion, and
environmental degradation. Residents reported severe erosion threatening homes, agricultural
lands, and infrastructure, particularly in areas like Durgapur, Ratanpur, and Jaypur. In the
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Muhuri Project area, unplanned fish farming and sand extraction have exacerbated erosion
and disrupted river flows, leading to increased flooding risks. The collapse of the Musapur
Closure has intensified tidal surges and erosion along the Little Feni River, endangering
nearby communities. Additionally, pollution from industrial discharge into waterways like
Ruhita Khal has degraded water quality, affecting agriculture and public health. Local
stakeholders have emphasized the urgent need for comprehensive riverbank protection,
embankment reinforcement, and environmental management to safeguard their livelihoods
and the region's ecological balance.

1.6.2 Grievance Redress Mechanism

A threetier, communityfocused Grievance Redress Mechanism (GRM) will be established
under the BWDB's Project Implementation Unit to promptly address pi@keded concerns,
resolve implementation issues, and provide early warnings, ensuring efficient and inclusive
stakeholder engagement throughout the project lifecycle.

1.6.3 StakeholderEngagement Plan

The Stakeholder Engagement Plan (SEP) inwlv@ntinuous, inclusive communication
across all project phases. During preparation, the Bangladesh Water Development Board
(BWDB) and Project Implementation Unit (PIU) engdg#ood-affected and vulnerable
communities through public meetings, targeted sessions for women and vulnerable groups,
and dissemination of project documents such as the Environmental and Social Management
Framework (ESMF), Labor Management Procedures (LMP), Stakeholder Engagement Plan
(SEP), Environmental and Social Commitment Plan (ESCP), and Resettlement Policy
Framework (RPF).

Engagement methods incleddaceto-face interactions, mass/social media, brochures,
posters, and information boards. During construction, quarterly meetings and routine
interactions will address health and safety, employment opportunities, and project updates,
with special focus on Gend&ased Violence (GBV) awareness involving NGOs, local
leaders, and community members. In the operation phase, the PIU centinugreach
through newsletters, the project website, and the Grievance Redress Mechanism (GRM),
ensuring feedback collection and issue resolution as needed. Throughout, the PIU will
coordinate with internal and external stakeholders, including NGOs and government
departments, to maintain transparency and responsiveness.

1.7 Recommendations

Recommendations are made based on baseline conditions, impacts, mitigations measures,
stakeholder consultations and importance of the project:
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1 Itis suggested to implement the project interventions in the five districts following
the recommended mitigation measures as specified in the ESMP. The ESMP sh
included in the bid document of civil works of all packages and need to become |
of the civil works contracts;

1 Timely implementation of ESMP shall be ensured by engaging aghitgt as the

Monitoring Consultant;

The affected people shall be compensated before start of the |fifojecsed)

I n order to ensure contractordds c¢o0mg

Environmental and Social Monitoring Plan shall be strictly followed;

1 Both BWDB and the contractor shall abide by relevant environmental rules,
regul ations including workersd healt't
pollution and protection of fauna and flora.
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CHAPTER-2: INTRODUCTION

2.1 Background

Flooding in Bangladesh is a recurring and highly devastating natural disastefféuas

millions of people annuallyLow-lying geography and proximity to major river systems like

the Ganges, Brahmaputra, and Meghna, Bangladesh is highly prone to heavy monsoon rains
and river overflowThese floods can inundate vast areas, displacing communities, destroying
crops, and causing extensive damage to infrastructure. The public health consequences are
equally severe, with the proliferation of waterborne diseases and widespread malnutrition in
affected regions. Despite continued efforts to enhance flood management and response
strategies, Bangladesh faces persistent challenges, underscoring the urgent need for both
national and international support to build resilience and adapt to the growing frequency of
extreme weather events exacerbated by climate change.

Bangladeshexperienced extreme rainfall from rmidigust to early September 2024
resulting insevereflooding in late Augusthatimpacted73 upazilas (sudistricts) and 528
unions or municipalities across 11 districts in northeastern and southeastern Bangladesh
These 11 districts arbloakhali, Sylhet, Maulvibazar, Habiganj, BrahamanbariamiCa,

Feni , Lakshmipur, Khagr ac c Ahesdale of Gendisasterohgsr a m,
led to substantial loss of life, widespread damage to infrastructure, and severe disruption to
daily life and economic activitiesn response to this urgent situation, an emergency flood
response project is proposed to address immediate neebdiakhali, Brahmanbaria
Cumilla, Feni,andLakshmipurdistricts This project is being prepared by Bangladesh Water
Development Board (BWDB) with financing frothe World Bank to mitigate the impacts

from severe flooding.

2.2 Purpose of the ESIA

The project activities include riverbank protection works, rehabilitation of embankments and
water control structures as well as khal excavation which may have impacts on the
surrounding environmentTherefore, an Environmental and Social Impact Assessment
(ESIA) study is essential prior to implement work, for assessing the impact of the
intervention on the surrounding environment and formulate mitigation measures for the
potential environmental impacts. BWDB, the implementing agency for this project, is very
much concerned about the environmental issues and Btricarrying out the project
activities in an environmentally compatible and socially responsible manner with
commitment to conserve biodiversity. In view of the above, BWDB has undertaken this
environmental and social impacts study includarmgenvironmental management plan and
monitoring plan.
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2.3 Legal and Institutional Framework

Bangladesh Water Development Board (BWDB) operates under the legal framework
established by the Water Development Board Act, 2000 (Act No. XXVI). This act mandates
BWDB to undertake both structural and mstructural measures for water resources
management. BWDB is guided by National Water Policy (1999), National Water Mangement
Plan(2001)and Bangladesh Delta Plan 2100 (20B)VDB is responsible for flood control,
riverbank protection, irrigation and water harvesting, contruction and maintenance of
embankments, water control structures and so on. Most of the BWDB prajetitsling the
proposed project, falu nder t he O r e d Gstiputated eéygEOMironmeni r o j e C |
Conservation Rules, 20Z3nce this project isvithin or on the banks of the rivers, khals and
waterbodiesetc. Therefore, detailed EIA is needed for the proj®kireover,compliance

with World Bank Environmental and Soci@tandards (ESSs) is required as this Wald

Bank funded project. The Legal and institutional frameworks are discussed in detailes in
Chapter-4.

2.4 Scope of the Study

The present ESIA study is carried out to ensure that the environmental and social issues are
adequately considered in designing and implementation of the project. The study follows the
Guidelines of Department of Environment (DoE) and Water Resources Planning
Organization (WARPO). Stakeholder consultations are carried out with consideration of local
beneficiaries, affected persons, local government agencies, and gender balance in different
phases of the study.

The scope of works of the study includes:
1 Assessment of the baseline physical, biological and sm@maomic environment;

1 Selection of Valued Environmental and Social Components (VESKIsh are likely
to be impacted by the proposed interventions for drainage improvement;

1 Identification of any possible impacts of the proposed project on the identified
VESCs;

1 To recommend an Environmental Management Plan (EMP) to minimize and mitigate
the adverse impacts to revive the VESCs and to improve or at least restore their pre
project condition;

9 To devise a monitoring plan for proper implementation of the EMP;

1 To carry out social survey including questionnaire survey, Focus Group Discussions
(FGD), Community Consultations (CC), Key Informant Interviews (KII) for
assessment of social impacts and potential mitigation measures.
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2.5 ESIA Team

The study team has been formeddarrying outthe currenESIA studysuccessfullyhaving

their areas of expertise 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
shown inTable 2-1.

Table 2-1: Study Team Composition

S| No. Name Position
1 Zahirul Haque Khan Team Leader
2 Farhana Akhter Kamal SeniorEnvironmentalSpecialist
3 Md. Nesaruddin Socaell Peopl ebds Partic
4 Dr Md Golam Mustafa Ecologist Fisheries Expert
5 Dr Mohammad Abdus Salam Senior Disaster Management and Emerge
Sikder Response Specialist

HydrologistDrainage and Flood

6 Shaikh Nahiduzzaman .
Management Specialist

7 Md Zahid Hasan Siddiquee GIS Expert

8 Md. Mainul Islam Junior Environmental Specialist

9 Md. Sakibuzzaman Junior Environmental Specialist

10 | Md Anamul Hoque Helal Junior Social Specialist

11 | Md. Arifur Rahman Field Engineer

12 Md Jafrul Islam Junior Environmental Specialist

2.6 Structure of the Report

The report is divided into eleven chapters that follow the activities stipulated in the TOR of
the ESIA study:

Chapter 1 Executive Summary

Chapter 2- Introduction: this chapter describes the background, purpose of the ESIA, legal
and institutional framework, scope of the study, and structure of the report;

Chapter 3- Project Description: this chapter contains project location and components,
project activities during different phases, project alternatives considered, and associated
facilities etc.;

Chapter4 i Policy, Legal, and Regulatory Framework: it discusses on relevant national
environmental and social legislations, applicable World Bank environmental and social
Standards and other relevant international obligations.

Chapter5 i Environmental and Social Baseline: this chapter presents baseline conaitions
physical, biological and soceconomic environmenn the Project Influence aredt also
includes the cultural heritage present in the project influence area and a summary of data
sources and methods used.

Chapter 6 Environmental and Social Impacts: this chapter identfiglsied Environmental
and SocialComponents (VECSs), key risks andmpactsof the project interventionsn the
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VESCs impact assessmentethodology significance of impacts and cumulative impacts in
the project influence area.

Chapter 71 Mitigation Measures and Impact Management: dfepter outlines the
environmental and social mitigation hierarchy, residual impacts after mitigation, climate
change consideration and adaptation measures, and resource efficiency and pollution
prevention.

Chapter 8 Environmental and Social Managemétian (ESMP)the chapter presents the
detailed ESMP including thenitigation and monitoringmeasurestoles and responsibilities,
implementationschedule, capacity building and training needs and budget estimates for
ESMP implementation.

Chapter9 i Stakeholder Engagemerthis chapter containstakeholder identification and
analysis, engagement activities, consultation process, key issues raised and responses,
Grievance Redress Mechanism (GRM) and future engagement plan.

Chapter 10 1 Institutional Arrangement and Capacitthe chapter presentghe
implementation structure, roles of the government, [proponent contractors etc., environmental
and social capacity assessment and recommendations for institutional strengthening.

Chapter 11 7 Monitoring and Reporting: the chapter outlines monitoring indicators,
methodology, frequency and responsibility, reporting requirements and adaptive manament
measures.

Chapter 2 - Conclusions and Recommendations
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CHAPTER-3: PROJECT DESCRIPTION

3.1 Project Location and Components

The project locationis concentrated in five districts that bore the brunt of the recent flood
disaster, as illustrated ihable 3-1 and Figure 3-1. These districts represent some of the

most floodaffected regions within theChttagong division, where inundation caused
widespread damage to infrastructure, livelihoods, and natural ecosystems. The chosen focus
on these areas aligns with the projectodos ai
urgently needed and will have the greatest impact.

Table 3-1: Location of the Study

Division District

Brahmanbaria

Cumilla

Chattogram Feni

Noakhali

Lakshmipur

The project activities include riverbank protection works, rehabilitation of embankments and water
control structures as well as khal excavaiiomesponse to the damages due to devastating flood in
August 2024 and protect the infrastructure from future flodde proposednterventions of the
project arehighlighted inTable 3-2.

Table 3-2: Proposed interventions

Quantity in individual district
Interventions Unit Total
Feni | Noakhali | Cumilla | Laxmipur | Brahmanbaria
Permanent bank km | 3.14 2.40 0.25 5.79
protection works
Precautionary bank km |10.13| 9.85 10.40 30.38
protection works
Slope protection workg  km 2.555 2.56
Permanent bfsmk and km 113 113
slope protection works
Regulator repair No. 20.00 1 21
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Repair of Embankmen  km 24.55 46.00 2.00 72.55
Khal reexcavation km 7 12.6 19.60
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Selected Districts
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Figure 3-1: Selected flood affected district under this project
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3.1.1 Bank and Slope RFotection Works

The catastrophi?024 flood in Feni has led to extensive riverbank erosion, endangering
critical infrastructure, agricultural lands, and the establishments of residents. The immediate
threat posed by continued erosion requires a rapid and effective response to stabilize the
riverbanks and prevent further damage. Sklletl Polypropylenegecbagsandsandcement
polyestergeotextile bag offer an ideal immediate solution for this purpose. These durable
and costeffective structures can be quickly deployed to create a protective barrier,
dissipating the energy of river currents and shielding vulnerable areas from erosion. A key
factor in the success of this method is the availability of sand in the region, which ensures the
timely implementation of this protection work considering the g solution is on
process.

Feni District

Bank protection measures have been proposed at various locations across Feni district. The
interventions include both permanent and precautionary works, covering a total length of
13.27kilometres(3.14 km permanent and 10.13 km precautionary). Targeted rivers include
the Feni River, Little Feni River, Selonia River, Muhuri River, Kahua River, and
Matubhuiyan River. The focus is on mitigating erosion and flood risks, with measures
implemented in key areas such as Char Koaj, Lemua Bridge, and other vulnerable sites.
These efforts aim to reinforce floatkfencesstabilize slopes, and protect local communities

and infrastructure from future disasteFsgure 3-2, Figure 3-3 and Figure 3-5 shows the

bank protection locations in Feni Rivdrittle Feni and Matubhuyian River and Selonia

River, respectively.

Table 3-3: ProposedBank and Slope Protection Worksin Feni District

Bank Length (m)
River Side Type of
Upzaila Union Chainage (km) | Interventi
Name (Left/ N Permanent Pre
Right) ons cuationary
. . . KM 44+650 to Pre
Mirsharai Karerhat Feni Left KM 45+150 cautionary 500
. . . KM 54+600 to
Feni Sadanq Farhadnagar| Feni Right KM 54+750 Permanent 150
. . . KM 54+830 to
Feni Sadanq Farhadnagar| Feni Right KM 54+872 Permanent 42
. . . . KM 66+350 to
Mirsharai Osmanpur Feni Right KM 66+550 Permanent 200
. . . . . KM 66+650 to
Mirsharai Icchakhali Feni Right KM 66+710 Permanent 60
. . . . . KM 67+050 to
Mirsharai Icchakhali Feni Right KM 674200 Permanent 150
Dagan , Little . KM 56+315 to Pre
bhuiyan Sindurpur Feni Right KM 56+525 cautionary 210
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Bank Length (m)
. . River Side : Type Of.
S Upzaila Union Chainage (km) | Interventi
Name (Lef/ n Permanent pre
Right) ons cuationary
. . Little KM 36+715 to Pre
8 | Feni Saday Baligaon Feni Left KM 364835 cautionary 120
. Char Little . KM 35+140 to Pre
9 | FeniSadan \\vishour | Feni | RO KM 35+400 | cautionary 260
. Char Little KM 32+650 to Pre
10| Sonagazi| ;o iishpur | Feni Left KM 32+900 | cautionary 250
. Char Little . KM 32+150 to
11 | Sonagazi Majlishpur Feni Right KM 324250 Permanent 100
. Char Little . KM 49+050 to
12 | Sonagazi Majlishpur Feni Right KM 49+150 Permanent 100
. Char Little KM 31+560 to Pre
13| Sonagazi Majlishpur Feni Left KM 31+785 cautionary 225
. Char Little KM 29+520 to
14 | Sonagazi Majlishpur Feni Left KM 29+970 Permanent 450
. Char Little KM 28+140 to Pre
15| Sonagazi Majlishpur Feni Left KM 28+380 cautionary 240
. Char Little . KM 27+520 to Pre
16 | Sonagazi Majlishpur Feni Right KM 27+670 cautionary 150
. Char Little KM 25+925 to
17 | Sonagazi Majlishpur Feni Left KM 26+070 Permanent 145
Char
Majlishpur .
. Little KM 24+730 to Pre
18 | Sonagazi and o Left KM 25+040 | cautionary 310
Daganbhuiya
n
Dagan Daganbhuiya| Little . KM 24+975 to Pre
L bhuiyan n Feni Right KM 25+375 cautionary 400
. Char Little . KM 23+550 to Pre
2 | Sonagazi Majlishpur Feni Right KM 24+050 cautionary 500
. Char Little KM 22+220 to Pre
3 | Sonagazi Majlishpur Feni Left KM 22+520 cautionary 300
. Little KM 19+830 to Pre
4 | Sonagazi Bagadana Feni Left KM 19+980 cautionary 150
. Little KM 18+975 to Pre
5 | Sonagazi| Char Darbesh Feni Left KM 19+325 cautionary 350
Daganbhu| Daganbhuiya Little_ KM 43+165 to
6 ; Feni Left Permanent 200
iyan n . KM 43+365
River
Matu-
Dagan Mathu . . KM 01+350 to
7| phuiyan | bhuiyan bi‘;}';ﬁ” Right KM 01+4g0 | Fermanent 130
Matu-
Dagan Mathu . . KM 02+650 to
8 | phuiyan | bhuiyan bi‘;}';ﬁ” Right KM 03+050 | Fermanent 400
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Bank Length (m)
. . River Side : Type Of.
S Upzaila Union Chainage (km) | Interventi
Name (Lef/ n Permanent pre
Right) ons cuationary
Dagan Mathu Matur KM 03+525 to
° | bhuiyan | bhuiyan | PRven|  Lef KM 03+g37 | ~ermanenj 312
Matu-
Dagan Char ) KM 05+670 to
101 bhuiyan | Majishpur | Phvan | Lef KM 05+790 | Permanent 120
Mathu
bhuiyan, Chan Matu-
Dagan A - . KM 05+970 to
11 bhuiyan Majlishpur | bhuiyan Right KM 06+370 Permanent 400
and Dagan Khal
bhuiyan
Matu-
Dagan Char : KM 06+250 to
2| bhuiyan | Majishpur | Prean | Let KM 06+500 | Permanent 250
Matu-
Dagan Char . KM 07+580 to
13 bhuiyan Majlishpur b?(l#;?n Left KM 07+650 Permanent 70
. . . KM 45+425 to Pre
1 | Feni Sadar Sanua Selonia Right KM 45+665 cautionary 240
. . KM 45+680 to Pre
2 | Feni Sadar Sanua Selonia Left KM 454725 cautionary 45
. Sanua and . . KM 45+720 to
3 | Feni Sadar Lemua Selonia Right KM 45+780 Permanent 60
. . . KM 45+790 to Pre
4 | Feni Sadar Lemua Selonia Right KM 45+990 cautionary 200
. . . KM 46+120 to Pre
5 | Feni Sadan Lemua Selonia Right KM 46+445 cautionary 325
. . KM 46+500 to Pre
6 | Feni Sadar Lemua Selonia Left KM 46+850 cautionary 350
. . KM 45+550 to Pre
7 | Feni Sadan Sanua Selonia Left KM 45+615 cautionary 115
. . . KM 47+525 to Pre
8 | Feni Sadarn Lemua Selonia Right KM 47+664 cautionary 139
. . KM 47+975 to Pre
9 | Feni Sadar Lemua Selonia Left KM 48+315 cautionary 340
. . KM 28+655 to Pre
10 | Fulgazi Anandapur | Selonia Left KM 284735 cautionary 80
. . . KM 23+320 to Pre
11 | Fulgazi Munshirhat | Selonia Left KM 23+380 cautionary 60
. . . KM 24+385 to Pre
12 | Fulgazi Munshirhat | Selonia Left KM 24+485 cautionary 100
. . . KM 48+550 to Pre
1 | Feni Sadar Lemua Selonia Right KM 48+850 cautionary 300
2 | Feni Sadan Lemua Selonia Left KM 48+900 to Pre 320
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Bank Length (m)
. . River Side ; Type Of-
S | Upzaila Union Name (Left/ Chainage (km) '”teorxgnt' permanent 1@
Right) cuationary
KM 49+220 cautionary
3 | Feni Sadan Nawabpur | Selonia Right KQAMA?S%%O CauF;irgnary 120
o | Fonisaday Lo | saonia| Lo | KUSLO0© | e 80
5 | Feni Sadar Lemua Selonia Left KQAME’;;E?%O cauptiroenary 560
6 | Feni Sadar Farhae;IddHaQar Selonia Left KIQAMSSnggOtO cauPtirc;enary 600
Nawabpur
7 | Sonagazi| Nawabpur | Selonia Right K&/IMSQ;E(C))S(’)OtO cauPtirc;enary 130
1 | Parshuram Mirzanagar Mlecg:i Right Em ogigggo © CauPtiroenary 370
2 | Parshuram  Chithalia MRuicgrri Left Em ogizgs 0 cauptirgnary 150
3 | Fulgazi Fulgazi MRungrri Left Em 1112225 ° cauptirgnary 80
4 | Fulgazi Fulgazi MRuiCéJrri Right Em Zé%ggo ° cauptirgnary 40
5 | Fulgazi G. M. Hat 'leui\r/]tlajrri Right Em 22?—;228 ° cauptirgnary 65
6 | Fulgazi G. M. Hat MRungrri Right Em Zgigggs ° cauPtirc?nary 105
7 | Parshuraml  Chithalia MRui\r/lgrri Left Em 1;5;236 © CauF;irc?nary 124
8 Fulgazi Fulgazi l;?c:? Right ﬁm 1%?_;230 o cauF;irgnary 140
9 | Fulgazi Moizkrr?r?\ad I;?C:? Left Em 1;42-580 ° cauPtiroenary 40
10 | Fulgazi | Amzadhat l;eail\r/]:? Right Em 1%46-2226 ° cauPtiroenary 100
11 | Parshuram| Parshuram I;?C:? Right ﬁm ogizggo © cauptiroenary 80
12 | Fulgazi Moizknfrmad l;?cg? Left Em 15;%0 tO cauPtiroenary 130
13 | Parshuram Parshuram IE?C:? Left Em 02:222 to cauPtir(?nary 60
14 | Fulgazi Mo?g:ﬁrmad I;?cg? Left Em 085:280 tO cauptirgnary 180
15| Fulgazi Mo?g:ﬁrmad I;?cg? Left Em Ogigggo tO cauptirgnary 200
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Bank Length (m)
River Side Type of
S Upzaila Union Chainage (km) | Interventi
Name (Left n Permanent pre
Right) ons cuationary
BSTR/W Construction of 1.864 km River bank protection on th
DB/FEN/ Bank of Muhuri and Kahua River of Parshuram and
PW/W-05 Fulgazi upazila in Feni district
Permanent bank protection works (km) 3.14
Precautionary bank protection works (km) 10.13
Total bank protection work (Pre-cautionary+permanent) (km) 13.27
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Figure 3-4: Cross section of protective measures in Little Feni River
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Noakhali District

The outfall of the Little Feni River was regulated by aveat structure at Musapur (locally
known as the Musapur Regulator), which was destroyed during the extreme flood event of
2024. Following its collapse, the river's opening underwent significant changes, allowing
flood tides to enter unimpeded. This influx of tidal currents suggests that the interplay
between flood and ebb tides is likely to enhance the channel's dynamism. Consequently,
homestead, infrastructure, and land in the surrounding areas have become highly vulnerable
as the flood tide entry path continues to expand rapidly.

In response, the Bangladesh Water Development Board (BWDB) has initiated precautionary
protective measures at select locations. However, immediate interventions are required for
the remaining reaches in the lower part of the Little Feni River. Decisions regarding these
interventions have been made by field visits, discussionstettfesidents, and consultations

with BWDB officials. The Institute of Water Modelling (IWM) has proposed riverbank
protection measures, as showrfrigure 3-6.

Figure 3-7 shows the proposed and existing bank protection work at the Noler Char Coast.
The project includes the most vulnerable 6.0 km stretch of the Noler Char coast. However,
BWDB has initiated CC block protection for only9&m. Additional protection is needed,

but these sections are not covered under this pradjecto the project budget limitatians

Table 3-4: Proposedprecautionary bank protection works in Noakhali District

Union Upazila

River

Location

Chainage
(km - km)

Intervention

Pre-cautionary
bank
protection
(km)

Compani-

Musapur .
ganj

Little
Feni
River

At Musapur near the
eastside point o]
Musapur Closure
Little Feni River Left
Bank

Bankline Ch km 1.50 tg

Ch km 2.50 = 1.00 km

Bankline

Ch km 1.50
to Ch km
2.50 = 1.00
km

Precautionary
bank protection
works

1.00

Compani

Musapur :
gan|

Little
Feni
River

At Musapur  union
upstream of the previou
regulator diversion
cannal

Little Feni River right
bank

Bankline Ch km 2.00 tg
Ch km 3.50 = 1.50 kn
(river Ch km. 2.250 tg

km. 3.730)

Bankline
Ch km 2.00
to Ch km
3.50=1.50
km

Precautionary
bank protection
works

1.50
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Union Upazila River Location Chainage Intervention Pre-cautionary
(km - km) bank
protection
(km)
At Musapur union 7 no
War, 1 no Sluice and
no sluice gate adjacel
area  polder  59/3( .
. regulator diversior Bankline .
Compani L|tt|g cannal Ch km 4.00 Precautlongry
Musapur : Feni . I . to Ch km | bank protection 1.35
gan;j . Little Feni River right _
River 5.350 = works
bank 1.350 km
Bankline Ch km 4.00 tq
Ch km 5.350 = 1.350 kn
(River Ch. Km 4.230 tg
Ch km 5.050)
Ch km Precautionary
Chanq Hatiya Me_ghna Noler Char 17+980to bank protection 6.00
nandi River Ch km works
23+980
Total precautionary bank protection work (km) 9.85
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Lakshmipur District

Rahmatkhali Khal and Wapda Khal have numerous bends that experienced severe erosion
during the extreme flood event of 2024. The river's conveyance capacity is highly limited,
and infrastructure development along both banks has further increased its vulnerability. IWM
has identifiedthese atisk sites and recommended protective meastoes2.98 km of
Rahmatkhali Khal and 7.02 km of Wapda Khaprevent further erosiomext monsoon. The

details of the bank protection work for Lakshmipur district are shov#ngiare 3-8.

Table 3-5: Proposedprecautionary bank protection works in Lakshmipur District

Precautionary
Union Upazila Iég/r?;/I Location Chainage (km- km) prc?tzz![(ion
(km)

Shak Char | Lakshmipur Sadat Left bank | Km 00+300 to Km 00+550 0.250
Shak Char | Lakshmipur Sadat Left bank | Km 03+400 to Km 03+945 0.546
Shak Char | Lakshmipur Sadat Rahmat Left bank | Km 08+800 to Km 09+300 0.500
Shak Char | Lakshmipur Sadat khali Khal Left bank | Km 09+800 to Km 10+286 0.487
Shak Char | Lakshmipur Sadat Right bank | Km 04+100 to Km 04+600 0.500
Shak Char | Lakshmipur Sadat Right bank | Km 04+900 to Km 05+300 0.401
Shak Char | Lakshmipur Sadalt Right bank | Km 09+200 to Km 09+500 0.300
Laharkandi| Lakshmipur Sadal Left bank | Km 00+600 to Km 00+900 0.300
Laharkandi| Lakshmipur Sadal Left bank | km 01+000 to Km 01+194 0.194
Laharkandi| Lakshmipur Sadal Left bank | Km 01+850 to Km 02+050 0.200
Laharkandi| Lakshmipur Sadat Left bank | Km 03+000 to Km 03+400 0.400
Laharkandi| Lakshmipur Sadat Left bank | Km 05+200 to Km 05+580 0.381
Laharkandi| Lakshmipur Sadat Left bank | Km 05+800 to Km 06+000 0.201
Laharkandi| Lakshmipur Sadat Left bank | Km 06+400 to Km 06+600 0.201
Laharkandi| Lakshmipur Sadat Left bank | Km 07+200 to Km 07+458 0.258
Laharkandi| Lakshmipur Sadat Left bank | Km 07+830 to Km 08+160 0.330
Laharkandi| Lakshmipur Sadajl Wapda | Left bank | Km 08+400 to Km 08+520 0.120
Laharkandi| Lakshmipur Sadaj  Khal Left bank | Km 08+800 to Km 09+132 0.333
Laharkandi| Lakshmipur Sadat Left bank | km 09+580 to Km 09+845 0.265
Mandari Lakshmipur Sadat Right bank | Km 00+000 to Km 00+975 0.976
Mandari Lakshmipur Sadat Right bank | Km 01+400 to Km 01+900 0.500
Mandari Lakshmipur Sadat Right bank | Km 02+200 to Km 02+700 0.500
Mandari Lakshmipur Sadat Right bank | Km 03+500 to Km 03+808 0.308
Mandari Lakshmipur Sadat Right bank | Km 04+000 to Km 04+200 0.200
Mandari Lakshmipur Sadat Right bank | Km 04+800 to Km 05+564 0.764
Mandari Lakshmipur Sadat Right bank | Km 07+600 to Km 07+885 0.286
Mandari Lakshmipur Sadat Right bank | Km 09+100 to Km 09+400 0.300

Total precautionary bank protection work (km) 10.40
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Figure 3-9: Proposed bank protection works forLakshmipur district
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Cumilla District

In Cumilla district, most of the damage occurred along both the left and right banks of the
Gumti River. The embankment top and side slopes were eroded during the flooding period.
Additionally, severe riverbank erosion was observed along the right embankment, while the
side slopes of the left embankment sustained damage.

To address safety concerns, 2.56 km of slope protection and 2.40 km of riverbank protective
work have been proposelligure 3-10 illustrates the location and chainage of the proposed
protection work along the left and right embankments in Cumilla district.

Table 3-6: ProposedRiver bank and Embankment slope protectionworks in Cumilla

Union Upazila River | Embankment | Protection | Chainage (km | Protective
Name Type to km) length
(Km)
Panchthubi | Cumilla Sadarf Gumati | Left Bank Slope Km  02+640 0.10
(Kotwali) Protection | Km 02+740
Uttar Burichang Gumati | Left Bank Slope Km  15+940 0.40
Durgapur Protection | Km 16+340
Mainamati | Burichang Gumati | Left Bank Slope Km  17+940 0.40
Protection | Km 18+340
Mainamati | Burichang Gumati | Left Bank Slope Km  19+000 0.44
Protection | Km 19+440
Mainamati | Burichang Gumati | Left Bank Slope Km  21+420 0.50
Protection | Km 21+920
Bharella Burichang Gumati | Left Bank Slope Km 22+145 0.10
Protection | Km 22+250
Bharella Burichang Gumati | Left Bank Slope Km  23+690 0.12
Protection | Km 23+810
Dakshin Burichang Gumati | Left Bank Slope Km  28+565 0.20
Jafarganj Protection | Km 28+760
Uttar Debidwar Gumati | Left Bank Slope Km  33+140 0.30
Jafarganj Protection | Km 33+440
Slope protection length (km) 2.56
Jagannathpu| Comilla Sadary Gumati | Right Bank Bank Km  00+000 0.20
(Kotwali) Protection | Km 00+200
Paurashava | Comilla Gumati | Right Bank Bank Km 02+100 0.20
Sadar Protection | Km 02+300
(Kotwali)
Paurashava | Comilla Gumati | Right Bank Bank Km  04+050 0.20
Sadar Protection | Km 04+250
(Kotwali)
Amratali Comilla Gumati | Right Bank Bank Km  08+400 0.20
Sadar Protection | Km 08+600
(Kotwali)
Mainamati Burichang Gumati | Right Bank Bank Km  11+800 0.25
Protection | Km 12+050
Mainamati Burichang Gumati | Right Bank Bank Km  15+825 0.10
Protection | Km 15+925
Bharella Burichang Gumati | Right Bank Bank Km  18+975 0.10
Protection | Km 19+075
Uttar Debidwar Gumati | Left Bank Bank Km  31+000 0.15
Jafarganj Protection | Km 31+150
81 ESIA Report

Official Use Only




Bangladesh Sustainable Recovery, Emergency Preparedness and Response PEJjBEKE}

Union Upazila River | Embankment | Protection | Chainage (km | Protective

Name Type to km) length

(Km)

Bharella Burichang Gumati | Right Bank Bank Km  46+800 0.20
Protection | Km 47+007

Amratali Comilla Gumati | Left Bank Bank Km 66+100 0.20
Sadar Protection | Km 66+300

(Kotwali)

Mainamati Burichang Gumati | Left Bank Bank Km 67+670 0.10
Protection | Km 67+770

Dakshin Burichang Gumati | Right Bank Bank Km  50+720 0.10
Jafarganj Protection | Km 50+820

Uttar Debidwar Gumati | Right Bank Bank Km 51+450 0.10
Jafarganj Protection | Km 51+550

Muradnagar | Muradnagar | Gumati | Right Bank Bank Km  53+800 0.20
Protection | Km 54+000

Muradnagar | Muradnagar | Gumati | Submersible Bank Km 57+480 0.10

Embankment | Protection | Km 57+580
Bank protection length (km) 2.40
Total protective length (km) 4,96
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Figure 3-10: Slope and bank protection work along the left and right bank of the Gumati River
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Figure 3-11: Protecti ve work s along Gumati River
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BrahmanbariaDistrict

The majority of the flood damage in Brahmanbaria district occurred along the Hawra River.
Based on field visits, consultations with local stakeholders, and a detailed multicriteria
analysis, bank protection was identified as a necessary intervention. Notably, the
implementation of this intervention requires no resettlement, ensuring compliancESvith
requirements.

The proposed measures include 1.134 kilometers of permanent bank and slope protection on
both the left and right banks, along with an additional 0.250 kilometers of permanent bank
protection on the left bank. These interventions aim to stabilize the riverbanks, mitigate
erosion, and protect vital infrastructure and nearby communities from future flood risks.
Figure 3-12 shows the location of thdape protection and bank protection work along the
Hawra River

Table 3-7: River bank and slope protectionworks in Brahmanbaria

. . . Protective

SL : . River Protection Chainage (km

D Union | Upazila Name Type to km) Embankment I(eé]r%t)h
Hawra Km 08+118

1 | Mogra| Akhaura River | km 08+270 Left Bank 0.152
Hawra Permanent ban Km 10+680

2 | Mogra| Akhaura River and_ slope Km 10+780 Left Bank 0.100
Hawra protection works| Km 114415

3 | Mogra | Akhaura River Km 114815 Left Bank 0.400
Permanent bank and slope protection works (L/B) 0.652

1 | Mogra| Akhaura Ha_lwra Permanent bank Km 10+870 Right Bank 0.400

River Km 11+270 '
Hawra and slope e es .

2 | Mogra | Akhaura River protection works| Km 114567 Right Bank 0.082
Permanent bank and slope protection works (R/B) 0.482
Total Permanent bank and slope protection works (km) 1.134

Hawra | Permanent bank Km 09+690

1 | Mogra| Akhaura River protection works  Km 09+940 Left Bank 0.250
Total Permanent bank protection works (km) 0.250
Total 1.384
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Slope protection and bank protection work along the Hawra River
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Figure 3-12 Slope protection and bank protection work along the Hawra River
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Figure 3-13: Slope protection and bank protection works cross section
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3.1.2 Embankment Re-sectioningWork
Feni District

Kahua River, Muhuri River, and Selonia River left bank embankment

The 2024 fl ood severely impacted multiple vi
after heavy rainfall and an upstream torrent surge caused the Muhuri River embankment to
breach.The embankment failed at three points, with the Muhuri River and surrounding
catchments rising 150 cm above the danger level. This led to widespread inundation,
affecting Feni, Parshuram, and Fulgazi upazilas. BWDB investigated the damaged
embankment sections, and IWM prioritized the most severely affected reaches, identifying
24.55 km for resectioning.Figure 3-14, Figure 3-15, andFigure 3-16 shows the locations

of the embankment +gectioning along the Kahua River, Muhuri River, and Selonia River

left bank, respectively.

Table 3-8: River bank and slope protectionworks in Feni

Union | Upazila | Settlement Gumati River Bank Chainage Embankment re-
sectioning length
(km)
Mogra | Akhaura| Hawra River| Right Bank Embankmen, km 08+730 to 0.48
km 09+210
Mogra | Akhaura| Hawra River| Right Bank Embankmen| km 12+920 to 0.13
km 13+050
Mogra | Akhaura| Hawra River| Right Bank Embankmen, km 12+980 to 0.79
km 13+770
Embankment repair length at Hawra Embankment B (km
Mogra | Akhaura| Hawra River| Left Bank Embankment| Km 11+190 to 0.60
Km 11+790
Embankment repair length at Hawra Embankment\B (km)
Total Embankment repair (km) 2.00
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Figure 3-15: Embankment rehabilitation along theMuhuri River
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Figure 3-16: Embankment rehabilitation along the Selonia Riverleft bank
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Cumilla District

Gumati River Embankment

The flood protection embankment along the Gumati River in Cumilla collapsed due to
excessive rainfall and water inflow from India, affecting hundreds of families. The
right embankment failed on 22 August 2024 at approximately 11:45 PM in the
Buraburia area of Burichang Upazila. Additionally, other sections of the right and left
embankments exceeded the danger level by 113 centimeters on the same day,
breaking a 27-year record.

IWM identified several vulnerable reaches where BWDB had dumped gecbags to
prevent erosion of the embankment slopes. However, several sections were found to
be under-designed and at risk of future flooding. It was recommended that both
embankments be re-sectioned in areas with under-designed conditions. In this
regard, IWM proposed re-sectioning 32.17 km of embankments (18.59 km on the
left and 13.58 km on the right) where minor settlement issues exist. Additionally,
about 15.83 km (7.05 km on the left and 8.77 km on the right) were considered for
re-sectioning in areas with settlement issues and under-designed embankments.
Figure 3-17 shows the locations of the embankment re-sectioning work along the

left and right embankment of the Gumati River.

Table 3-9: Proposed embankment repaiworks in Cumilla

River Bank | Remarks Union Upazila Chainage | Length | Volume
(km) (m"3)
Gumati River| Right without Amratali Burichang | km 10+300to| 1.223 7224
Bank | settlement Km 11+523
Gumati River| Right without Sholanal Burichang | Km 12+200 to| 0.606 | 21169
Bank | settlement Km 12+805
Gumati River| Right without Sholanal Burichang | Km 14+300to| 1.600 | 32427
Bank | settlement Km 15+900
Gumati River| Right without Sholanal Burichang | Km 15+900 to| 0.600 | 16700
Bank | settlement Km 16+500
Gumati River| Right without Sholanal Burichang | Km 17+100 to| 0.400 | 10001
Bank | settlement Km 17+500
Gumati River| Right without Sholanal Burichang | Km 17+500 to| 0.800 | 26848
Bank | settlement Km 18+300
Gumati River| Right without Sholanal Burichang | Km 19+300 to| 0.400 | 18504
Bank | settlement Km 19+700
Gumati River| Right without | Pir Jatrapur| Burichang | Km 20+500 to| 1.141 | 14810
Bank | settlement Km 21+641
Gumati River| Right without | Pir Jatrapur| Burichang | Km 25+500 to| 0.565 8494
Bank | settlement Km 26+064
Gumati River| Right with Fatehabad | Debidwar | Km 38+305 to| 0.902 7351
bank | settlement Km 39+207
Gumati River| Right without Fatehabad | Debidwar | Km 39+207 to| 0.498 4059
Bank | settlement Km 39+705
Gumati River| Right with Fatehabad | Debidwar | Km 39+705 to| 0.201 1638
bank | settlement Km 39+906
Gumati River| Right without Fatehabad | Debidwar | Km 39+906 to| 0.203 1654
Bank | settlement Km 40+109
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River Bank | Remarks Union Upazila Chainage | Length | Volume
(km) (m”3)
Gumati River| Right with Subil Debidwar | Km 40+109 to| 0.297 2569
bank | settlement Km 40+406
Gumati River| Right without Subil Debidwar | Km 40+406 to| 1.101 9524
Bank | settlement Km 41+507
Gumati River| Right without Debidwar Km 43+900 to| 0.701 | 16698
Bank | settlement Muradnagal Km 44+601
Gumati River| Right with Debidwar Km 44+601 to| 0.303 13123
bank | settlement Muradnagan Km 44+904
Gumati River| Right without Purba Km 44+904 to| 0.505 | 19816
Bank | settlemenf Nabipur | Muradnagan Km 45+409
Gumati River| Right without Paschim | Muradnagan Km 47+000 to| 0.699 8736
Bank | settlemenf Nabipur Km 47+700
Gumati River| Right with Muradnagar Km 52+800 to| 2.500 | 117801
bank | settlement Muradnagayl Km 55+300
Gumati River| Right without | Muradnagar Km 55+300 to| 0.412 | 25292
Bank | settlement Muradnagal Km 55+700
Gumati River| Right with Muradnagar Km 55+700 to| 2.054 | 82971
bank | settlement Muradnagay Km 57+754
Gumati River| Right without | Muradnagar Km 57+800 to| 0.195 5939
Bank | settlement Muradnagal Km 57+950
Gumati River| Right without | Muradnagar Km 58+000 to| 0.363 | 14648
Bank | settlement Muradnagan Km 58+370
Gumati River| Right with Muradnagar Km 58+370to| 0.530 | 27387
bank | settlement Muradnagal Km 58+900
Gumati River| Right without Amratali Muradnagann Km 58+900 to| 0.127 6370
Bank | settlement Km 59+027
Gumati River| Right with Muradnagar Km 59+027 to| 0.566 | 28391
bank | settlement Muradnagal Km 59+593
Gumati River| Right without Jahapur Km 59+593to| 0.709 | 36862
Bank | settlement Muradnagan Km 60+295
Gumati River| Right with Bitikandi Daudkandi| Km 60+295 to| 2.381 | 117388
bank | settlement KM 62+676
Gumati River| Right with Bitikandi Daudkandi| Km 62+676 to| 0.418 | 19466
Bank | settlement Km 63+093
Gumati River| Left without Sholanal Comilla Km 14+421 to| 0.416 | 20496.3
Bank | settlement Sadar Km 14+837
(Kotwali)
Gumati River| Left without Sholanal Burichang | Km 14+837 to| 0.599 | 16098.0
Bank | settlement Km 15+437
Gumati River|  Left with Uttar Burichang | Km 15+437 to| 0.187 | 5647.4
Bank | settlement Durgapur Km 15+624
Gumati River| Left without Uttar Burichang | Km 15+624 to| 0.401 | 37562.0
Bank | settlement Durgapur Km 16+024
Gumati River| Left without Mainamati | Burichang | Km 16+024 to| 1.009 | 50581.2
Bank | settlement Km 17+033
Gumati River| Left without Mainamati | Burichang | Km 17+033 to| 0.199 | 6801.8
Bank | settlement Km 17+232
Gumati River| Left with Mainamati | Burichang | Km 17+232to| 0.167 | 5043.4
Bank | settlement Km 17+399
Gumati River| Left without Mainamati | Burichang | Km 17+399 to| 0.236 | 8066.5
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River Bank | Remarks Union Upazila Chainage | Length | Volume
(km) (m”3)
Bank | settlement Km 17+635
Gumati River| Left without Mainamati | Burichang | Km 17+635to| 0.100 | 3418.0
Bank | settlement Km 17+735
Gumati River| Left without Mainamati | Burichang | Km 17+735to| 0.207 | 7075.3
Bank | settlement Km 17+942
Gumati River| Left without Mainamati | Burichang | Km 17+942 to| 0.590 | 10119.0
Bank | settlement Km 18+531
Gumati River| Left with Mainamati | Burichang | Km 18+543 to| 0.450 | 13590.0
Bank | settlement Km 18+993
Gumati River| Left without Mainamati | Burichang | Km 18+993 to| 1.642 | 47462.0
Bank | settlement Km 20+635
Gumati River| Left without Mainamati | Burichang | Km 20+635 to| 0.499 8590
Bank | settlement Km 21+135
Gumati River| Left with Mainamati | Burichang | Km 21+135to| 0.064 | 1644.8
Bank | settlement Km 21+199
Gumati River| Left without Mainamati | Burichang | Km 21+199to| 0.738 | 19729.2
Bank | settlement Km 21+937
Gumati River| Left without Bharella Burichang | Km 21+937 to| 0.873 | 21475.8
Bank | settlement km 22+810
Gumati River| Left with Bharella Burichang | Km 22+810to| 0.246 | 6322.2
Bank | settlement Km 23+056
Gumati River| Left without Bharella Burichang | Km 23+056 to| 0.264 | 5195.52
Bank | settlement Km 23+320
Gumati River| Left with Bharella Burichang | Km 23+320to| 0.128 | 1196.8
Bank | settlement Km 23+448
Gumati River| Left without Bharella Burichang | Km 23+448 to| 0.362 | 7124.16
Bank | settlement Km 23+810
Gumati River| Left with Bharella Burichang | Km 23+810to| 0.123 | 1150.05
Bank | settlement Km 23+933
Gumati River| Left without Bharella Burichang | Km 23+933 to| 0.606 | 11926.08
Bank | settlement Km 24+539
Gumati River| Left with Bharella Burichang | Km 24+539 to| 0.141 | 1318.35
Bank | settlement Km 24+680
Gumati River| Left without Bharella Burichang | Km 24+680 to| 0.670 14137
Bank | settlement Km 25+350
Gumati River| Left without Dakshin Burichang | Km 28+230 to| 0.600 7836
Bank | settlement Jafargan; Km 28+830
Gumati River| Left without Dakshin Burichang | Km 28+900 to| 0.410 | 5446.02
Bank | settlement Jafargan; Km 29+300
Gumati River| Left without Malapara Debidwar | Km 29+300 to| 0.216 | 1572.48
Bank | settlement Km 29+516
Gumati River| Left with Uttar Debidwar | Km 29+516 to| 2.564 | 24123
Bank | settlement Jafargan; Km 32+080
Gumati River| Left without Uttar Debidwar | Km 32+080 to| 0.647 | 4608.24
Bank | settlement Jafargan; Km 32+727
Gumati River| Left with Uttar Debidwar | Km 32+727 to| 0.373 | 4524.49
Bank | settlement Jafargan; Km 33+100
Gumati River| Left without Uttar Debidwar | Km 33+100 to| 0.606 | 3916.64
Bank | settlement Jafargan; Km 33+710
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River Bank Remarks Union Upazila Chainage Length | Volume
(km) (m"3)
Gumati River| Left without Uttar Debidwar | Km 33+730to| 0.299 | 2176.72
Bank | settlement Jafargan; Km 34+029
Gumati River| Left with Fatehabad | Debidwar | Km 34+029 to| 1.195 | 20876.65
Bank | settlement Km 35+224
Gumati River| Left without Uttar Debidwar | Km 35+224 to| 0.530 | 12130.6
Bank | settlement Jafarganj Km 35+754
Gumati River| Left without | Chhaliakandil Muradnagan Km 57+530to| 1.498 | 83888
Bank | settlement Km 59+028
Gumati River| Left without Bitikandi Muradnagan Km 59+870 to| 0.961 66309
Bank | settlement Km 60+831
Gumati River| Left without Bitikandi Daudkandi| Km 61+100 to| 1.252 | 64352.8
Bank | settlement Km 62+352
Gumati River| Left without Narayana | Daudkandi| Km 66+100 to| 0.500 | 29480
Bank | settlement Km 66+600
Gumati River| Left without Purba Daudkandi| Km 68+200 to| 0.429 | 59189.13
Bank | settlement Gauripur Km 68+629
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Figure 3-17: Embankment re-sectioning work along the left and right embankment of the Gumati River
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Figure 3-18 Design of resectioning work along the left and right embankment of the Gumati River
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Brahmanbaria _District

Embankment of Hawra River breached at several locations in Mogra union, Akhaura
Upazilla, Brahmanbaria district during the floathble 3-10 presentenshe locations of the
embankment rsectioning along the Kahua River, Muhuri River, and Selonia River left bank,

respectively.

Table 3-10: Proposed embankment repaimworks in Brahmanbaria

Gumati River Embankment
Union Upazila Settlement Chainage re-sectioning
Bank
length (km)
. Right Bank km 08+730 to
Mogra Akhaura Hawra River Embankment km 09+210 0.48
. Right Bank km 12+920 to
Mogra Akhaura Hawra River Embankment km 134050 0.13
. Right Bank km 12+980 to
Mogra Akhaura Hawra River Embankment km 13+770 0.79
Embankment repair length at Hawra Embankment B (km) 1.40
. Left Bank Km 11+190 to
Mogra Akhaura Hawra River Embankment Km 11+790 0.60
Embankment repair length at Hawra Embankment B (km) 0.60
Total Embankment repair (km) 2.00

3.1.3 Regulator Repair Works

Feni District

A total of 20 regulators are proposed for repair works in Feni as preseftailé3-11.

Table 3-11: Proposedregulator repair works in Feni

. . No. | Barel | Opening | ,,, . Sill
SL. | District | Structure Type Ee(lrsnt;ng Northing | =" | \yidth Height V\(/:g;h ?n']a)‘ level
Vent | (m) (m) (mMMSL)
1 Feni | Sluice #6 336090| 2526132 1V | 175 1.81 1.55 1.95
2 Feni | Sluice #5 337388| 2525389 2V | 135 0.9 09 | 09| 068
3 Feni | Sonagazi Regulato] 339897| 2526459| 3V 7.2 1.8 15 0.08
4 Fenj | Badamtoly 341399| 2528909 2V 12 1.4 1.4 1.37
Regulator
5 Feni | Katakhali Vent] o000 5504003] 1v 9.5 0.8 0.8 1.93
Regulator
6 Feni | Sluice #7 334262| 2523163 3V | 7.05 1.6 1.6 1.39
7 Feni | Sluice #8 332123| 2524606 2V | 13.6 1.25 1.25 [ 1.25| 0.09
8 Feni | Sluice #10 330393| 2529598| 2V | 135 1.25 1.25 [ 1.25| 0.02
9 Feni | Sneven Bazar 337805| 2569769 2V 13 1.9 1.8 6.52
Regulator
10 | Feni | Bash Padula Sluice| 342422| 2567645| 1v | 10.8 1.89 1.65 7.40
11 | Feni | Gutuma Regulator | 342091| 2564018| 1V | 14.6 1.9 1.69 5.34
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. . No. Barel | Opening | ., . Sill
SL. | District | Structure Type E:Z\rs;;ng No(rtn:])lng of | Width | Height V\(/:g;h (Dn'f)l level
Vent | (m) (m) (mMMSL)
12 | Feni | Chatuliya Regulatol 340624| 2563207| 3V | 4.45 1.85 15 5.40
13| Feni | Dakkin Malipathor 500 401 Soeo864| 1v 21 124 | 124 |124| 432
pip sluice
. Gotia Sonapul
14 | Feni | 20 Slator 344100| 2550418| 4V | 15.02 1.85 1.53 0.85
15 | Feni |Yttar Dhormopur 5,5 a0 5559149 2v | 12.74 1.85 1.55 3.57
Regulator
16 Feni Talbari Regulator | 342402| 2559733 3V 15.95 1.85 1.55 3.66
17 | Feni | Sluice #09 330725| 2527293| 3V | 7.10 1.85 1.84 1.50
18 |  Feni sBlﬂ?Coer Mokam| 231061| 2532075| 4v 6 3.17 15 1.00
19 Feni Hugli Sluice 330144 | 2534778 1V 4.75 2.13 2.1 0.66
20 Feni Kuthirhat Sluice 333200| 2536819| 1V 6 2.48 1.7 0.53

Lakshmipur _District
One sevetvent regulator is proposed for repair works in Ramgakshmipuras presented
in Table 3-12.

Table 3-12: Proposed regulator repair works in Lakshmipur

Upazila River/ Canal Location Chainage (km- km) Repair
structures
Ramgati Gabtoli Khal Gabtoli (#Vent km 2.800 to km 3.200 1
regulator)

3.1.4 Khal Re-excavationWorks
Lakshmipur District

About 12.6 km reexcavation works is proposed Khal in LakshmipurDistrict.

Cumifla _District

About 7 km reexcavation works is proposed Ruhita Khal in Cumilla District.
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3.2 Project Activities and Phases
3.2.1 Pre-construction Phase

1 Geotechnical investigation at the river bank protection and slope protection work
sites;

1 Carrying out surveys for identifying the correct chainage of rehabilitation
embankment, and repair regulator site;

Site preparation, labor shed construction including toilets and material stockyard

Mobilization of equipment and construction material and placing in stockyard;

Mobilization of labor forces;

Installation of awareness and information billboards at project sites;

= =4 -4 -4

3.2.2 Construction Phase

1 Permanent riverbank protection works (5.79 km) in Feni, Cumilla, and
Brahmanbaria;
Precautionary bank protection works (30.38 km) in Feni, Noakhali, and Lakshmij
Slope protection works (2.56 km) in Cumilla and combined {sole protection
(1.13 km) in Brahmanbaria,
Repair of 21 existing and damaged regulators, mainly in Feni and Lakshmipur;
Rehabilitation of 72.55 km of embankments, especially in Cumilla, Feni, and
Brahmanbaria;
1 Reexcavation of 19.60 km of khals in Cumilla and Lakshmipur for drainage
improvement;
1 Compliance with environmentatociabnd occupational health and safety standard
during all field operations;

= =

E

3.2.3 Postconstruction/ Operation and MaintenancePhase

1 Routine maintenance of rehabilitated embankments, excavated khals, and slope
protection works;

1 Operational maintenance of repaired regulators;

1 Periodic inspection of protective works (as applicable to project scope);

1 Monitoring environmental recovery and hydraulic efficiency of interventions.

3.3 Project Alternatives Considered

At the onset, the study team thoroughly reviewed the project Terms of Reference (ToR), the
proposed interventions, and the outputs from the modeling study conducted by IWM to
appreciate the overall project context and strategy. A detailed review of national policies,
legal frameworks, and institutional mandates related to flood management, environmental
conservation, and infrastructural rehabilitation was carried out to ensure legal alignment and
compliance.

As part of the project planning process, a structubdtérnative/Options Analysisvas
undertaken using a prioritized mudtiiteria analysis (MCA) framework. Initially, a
comprehensive list of floedamaged locations was psereened based on critical +iag

criteria such as requirements for land acquisition, risks of resettlement, presence of illegal
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sand mining, and interventions involvirgcavation Locations failing to meet these criteria
were excluded from further consideration to streamline project focus.

For the shortlisted sites, a distrigtse minEMCA was conducted. This included location
specific detail§ such as Upazila, Union, geographic coordinates, and damagé tgpéds
evaluation based on eight criteria: (1) severity of damage, (2) number of potential
beneficiaries, (3) urgency of intervention, (4) availability of construction materials, (5)
estimated costs, (6) stakeholder preferences including BWDB insights, (7) availability of
contractors, and (8) prospects for additional funding.

The MCA enabled scoring and ranking of all interventions, ensuring an objective basis for
selection of the most feasible and impactful rehabilitation works. This method supported a
transparent and resourefficient decisioamaking process aligned with stakeholder priorities
and technical constraints

3.4 Associated Facilities and Ancillary Projects

To complement the core structural interventions under the Emergency Flood Response
Project in the five flooghffected districts (Feni, Noakhali, Cumilla, Lakshmipur, and
Brahmanbaria), several associated facilities and ancillary components have been integrated
into the overall project framework. These supportive elements are critical to ensure the
effectiveness, sustainability, and operational longevity of the main works.

Regulator Repair and Water Control Structures

1 A total of 21 regulators are scheduled for repairs (20 in Feni and 1 in Lakshmipu
which will restore flood regulation capacity and ensure better water flow and
drainage control during monsoon events.

1 These works include gate, hoist, and slab repairs, along witbpgtfic erosion
protection.

Support Facilities for Construction and Supervision

1 Establishment of temporary labor sheds, material stockyards, and machinery yai
near embankment and regulator repair sites.

1 Installation of billboards, construction signage, and information boards to ensure
public awareness and contractor accountability.

Access and Operational Infrastructure

1 Construction of access road (Feni District, access road-eédOregulator) and
embankment maintenance roads are integrated within the 72.55 km embankme
repair scope (notably 46 km in Cumilla and 24.55 km in Feni).

1 These facilitate movement of materials and ensure future inspection and maintel
access.

Drainage and Canal Support Works
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1 19.60 km of Khal reexcavation(in Cumilla and Lakshmipur) will be supported by
smaltscale drainage culverts, desilting structures, and service crossings where
applicable.

1 Associated desilting and carsitle embankment strengthening will ensure
continuous drainage flow.

Riverbank Stabilization Measures

1 In addition to the80.38 km precautionaryand5.79 km permanent bank
protection, the project will integrate minor ancillary works such as:
o Toe protection and transition slabs,

o Turfing and bioengineering where applicable,

o CC block storage and staging yards.

Environmental and Social Support

1 Designated zones for waste management, sediment disposal, and noise/dust
mitigation during construction.

1 Temporary relocation support for any informal dwellers during regulator or
embankment work phases (if applicable).

3.5 Implementation Schedule

The implementation schedule of a project serves as a detailed roadmap, outlining the timeline
and sequence of activities from initiation to completibmcludes key milestones, deadlines,
and responsibilities to ensure timely and coordinated execution.
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Chart 3.13 Implementation Schedule of project activities
SL. No. Description Year-1 Year-2 Year-3 Year-4
Jan-Mai Apr-Jun| Jul-Sep|Oct-DedJan-Mai Apr-Jun| Jul-Sep|Oct-DedJan-Maf Apr-Jun| Jul-Sep|Oct-DeqdJan-Maf Apr-Jun| Jul-Sep Oct-De
A Pre-Construction Activities
Al |Discussion with local stakeholders about the project and interveptions
A2 |Display Bilboard on the intervention site for public awareness LSS LSS LA LSS LT AL LA AL LSS S TS L
A3 |Preparation of Stockyard for construction materials
A4 [Mobilization and site preparation
A5 |Acquisition of Land
A6 [Hire Contractors through tendering procedure
B. Construction Activities
Feni WD Division
Embankment Re-sectioning/ Repair work in Fulgazi, Parshuram
B1 . L o
Shonagazi Upzila in Feni district
B2 Repair/ strengthening/ Precautionary River Bank Protection Wq
Muhuri, Kahua, Selonia and Feni River in Feni District
B3 Hydraulic Structure Repair/ Rehabiitation/ Reconstruction in Fe
District
Noakhali WD Division
B4  [Precautionary protective work in Left Bank of Little Feni River
B5 [Precautionary protective work in Right Bank of Little Feni River
B6 |Precautionary protective work in Lower Meghna River
Comilla WD Division
B7 Embankment Re-sectioning / Repair work in Gumti River
Embankment in Cumilla
River Bank Protection work in left and right bank of Gumti River
B8 PR
Cumilla District
B9 Slope protection work in left and right bank of Gumti River
Embankment in Cumilla District
B10 |Canal Re-excavation work in Ruhita khal in Comilla district
Lakshmipur WD Division
B11 Repair/ strengthening/ Precautionary River Bank Protection Wq
both banks of Rahmatkhai and WAPDA Khal in Lakshmipur disi
B12 [Canal Re-excavation work in C Khal in Lakshmipur district
B13 |Rehabilitation of Gabtoli Sluice in Lakshmipur district
Brahmanbaria WD Division
B14 Repair/ strengthening/ Precautionary River Bank Protection Wq
both banks of Haora River in Brahmanbaria
B15 | Embankment Repair work

==
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FRAMEWORK

4.1 National Environmental and Social Laws

The implementation of the proposed interventions will be governed by the relevant

CHAPTER-4: POLICY, LEGAL, AND REGULATORY

environmental and social Acts, Rules, Policies, and Regulations if Bangladssle. 4-1

presents precise description of the applicable national laws, regulations and policies for the

environmental and social management of the project interventions.

Table 4-1: Summary of applicable environmental, social regulations of GoB

S Policies, Laws Key Provisions and Purpose Applicability to
No. and the Project
Regulations
1. Environment National Environment Quality Applicable  as
Conservation Standards for surface water the
Rules, 2023 (inland and marine/ coastal), environmental

drinking water, sewage effluent, conservation
m_dustrlal effluents, Ilqwd waste rules will ensure
d|§charge standards industry conservation of
WISe, et(.:., ) , ) the natural
Categorization of_ industries, resources  and
development projects, and other h oct
activities based on actual and the projec
anticipated pollution load; needs_ o pe
Procedure for obtaining complied . with
Environment Clearance the compliance
Certificate (ECC); requirements  of
Requirements for undertaking ECR’ 2023. The
| EE and EIl A6s as| Project falls in
formulating EMP according to iredo ca
categories of industries/
development projects/ activities;
Procedure for damage claim by
persons affected or likely to be
affected due to polluting activities
or activities causing hindrance to
normal civic life.

2. Environment Declaration of Ecologically Applicable as the

Conservation
Rules 1997 and
Subsequent
amendments in
2002,2003 and

critical areas;

Requirement of environmental
clearance certificate for various
categories of projects;
Requirement of IEE/EIA as per
category;

rules aims at the
prevention of
pollution and
degradation of
resources. Site
clearance shall bg
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Sl
No.

Policies, Laws
and
Regulations

Key Provisions and Purpose

Applicability to
the Project

2010

Renewal of the environmental
clearance certificate within 30
days after the expiry;

Provides standards for quality of
air, water and sound and
acceptable limits for
emissions/discharges from
vehicles and other sources

taken before
operation where
applicable.

Bangladesh
Environmental
Conservation
Act (ECA), 1995
and subsequent
amendments in
2000 2002,
2010

Define Applicability of
environmental clearance;
Regulation of development
activities from environmental
perspective;

Framing applicable limits for
emissions and effluents; Framing
of standards for air, water, and
noise quality;

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

Declaration of Ecologically
Critical Area (ECA)

Applicable as the
proposed project
activities are
likely to Dbe
associated  with
some
environmental
and social issues.

National
Environmental
Policy, 2018

Major elements of the policy are-
Natural equilibrium provision and
overall development of the
country through environmental
protection and sustainable
management;

Encourage collection and
promotion of low carbon
emission technology in the
country;

Identifying and controlling all
types of environmental pollution
and degradation activities;
Ensure environmental
development in all fields; Ensure
sustainable, long term, and
environmentally friendly use of
all-natural resources;

Maintain and streamline the
environmental policies and
strategies among other policy
strategies in the interest of

Applicable as the
environmental
policy aims to
prevent pollution
and degradation
of resources.
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Sl. Policies, Laws Key Provisions and Purpose Applicability to
No. and the Project
Regulations

sustainable development;

Ensure the Environmental Impact

Assessment and Strategic

Environmental Assessment in all

necessary sectors;

Actively involved as much as

possible with all international

environmental initiatives and take

necessary actions at local and

national levels.

4, Bangladesh GoB has given the highest Applicable for
Environment priority to environmental completing
Court Act, 2000 pollution; environmental
and subsequent Passed 'Environment Court Act, legal
amendments in 2000 for completing environment requirements
2019 related legal proceedings effectively.

effectively; According to
Provides the jurisdictions of the this act,
environment court, penal.ty for government can
violation, trial procedure in ke legal
special magi str & ta_e g

of entry and search, procedure aC“?nS itany
for investigation, power and environmental
authority of the environment problem occurs
court to inspect, appeal due to project
procedure and formation of the interventions.
environment appeal court.

7. National Conserve and restore the Applicable for
Biodiversity biodiversity of the country for the conservation of
Strategy and well-being of the present and biodiversity in the
Action Plan future generations; study area
(2004) Maintain and improve including water

environmental stability for body.
ecosystems;
Ensure the preservation of the
unique biological heritage of the
nation for the benefit of the
present and future generations;
Guarantee the safe passage and
conservation of globally
endangered migratory species,
especially birds and mammals in
the country;
Stop the introduction of invasive
alien species, genetically
modified organisms and living
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Sl. Policies, Laws Key Provisions and Purpose Applicability to
No. and the Project
Regulations
modified organisms.

9. Biodiversity Act, It provides for the creation of the National Projects need to

2017 Committee and the Biodiversity include  these
Management and Surveillance local
Committees at local levels (i.e., Districts, committees, so
Upazilas, Municipalities, and Unions). In that they can
general, all these committees are monitor  project
mandated to assist the Government in impact on the
implementing the National Biodiversity local
Strategy and Action Plan (NBSAP) and to biodiversity.
visit the biodiversity enriched areas in their
respective territories; and monitor the
progress of implementation of the NBSAP.

10. Forest Act 1927 The act empowers the government to Project activities
(Amendment regulate the felling, extraction, and | are not likely to
2000) transport of forest produce in the country. include cutting

of trees.

8. The Protection Protection and conservation of fish in | Applicable for
and Government-owned water bodies. the conservation
Conservation of of fish as the
Fish Act (1950) project
and subsequent construction/
amendments in repair  activity
1982 may impact

nearby  water
bodies.

12. National 1 Preservation, management, and Applicable  for
Fisheries Policy, exploitation of fisheries the preservation
1998 resources, of fisheries

1 Fish cultivation and resources since
management; the project

1 Prawn and fish cultivation in activities include
coastal areas; structures in

1 Preservation, management, and rivers/khals and
exploitation of sea fishery some khal
resources excavation

works.

13. Bangladesh As per this Act, all forms of water (e.g., Applicable  as
Water Act, 2013 surface water, ground water, sea water, the project is

rainwater, and atmospheric water) within bound to comply
the territory of Bangladesh belong to the with or consider
government on behalf of the people. the
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S Policies, Laws Key Provisions and Purpose Applicability to
No. and the Project
Regulations
Without prior permission issued by the | requirements
Executive Committee, no individuals or under this policy
organizations will be allowed to extract, in its design.
distribute, use, develop, protect, and
conserve water resources, nor they will be
allowed to build any structure that impede
the natural flow of rivers and creeks.

11. | The National I Protection, restoration, and Applicable  for
Water Policy, enhancement of water the reservation
1999 resources; of water quality.

1 Protection of water quality,
including strengthening
regulations concerning
agrochemicals and industrial
effluent;

i1 Sanitation and potable water;

9 Fish and fisheries;

1 Participation of local
communities in all water sector
development.

17. The Ground 1 Management of GW resources; The proposed
Water 1 Installation of tube- wells at any Project is likely
Management place after licensing from be related to
Ordinance Upazilla Parishad only. groundwater.
(1985)

14. Bangladesh Provides health, safety, and well-being of | Applicable as
Labor Act, 2006, the workforce during the project life cycle. skilled, semi-
Bangladesh In addition, it also stipulated that children skilled and day
Labor Rules, under 18 years are not allowed to be labour will be
2015 employed during the project life cycle. utilized in

project
activities.

15. The Noise The Noise Pollution Control Rules have | Applicable as
Pollution Control been established in order to manage noise noise may be
Rules, 2006 generating activities which have the generated

potential to impact the health and during the

wellbeing of workers and the surrounding construction

communities. phase of the
project.

18. Acquisition and The principal legal instrument governing The project is
Requisition of land acquisition in Bangladesh is the | not likely to
Immovable Acquisition and Requisition of Immovable acquire any land
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Sl. Policies, Laws Key Provisions and Purpose Applicability to
No. and the Project
Regulations
Property Act, Property. since the
2017 proposed

interventions are
primarily repair/
rehabilitation

works. However,
A RPF has been
prepared for this

project.
20. Disaster To make the activities about disaster | Applicable, as
Management management coordinated, object oriented, the project is in
Act, 2012 and strengthened and to formulate rules to a flood prone

build up the infrastructure of effective area and some
disaster management to fight all types of | areas are also
disaster cyclone prone.

4.2 Applicable World Bank ESF Standards

This ESIA Report is prepareatcording to the requirements set in Environmental and Social
Standards (ESS) of World Bankds Envitcoens ment al
the E&S instruments for assessment of the risks and impacts associated with proposed Project
interventions Moreover, separate ESMF documents are prepared for this pkjedd bank

have ten (10) ESSs whicgupports green, resilient and inclusive development by strengthening
protections for people and the environment and making important advances in areas such as
labor, inclusion and nodliscrimination, gender, climate change, biodiversity, community

health and safety, and stakeholder engagenmigre standards, presentedrigure 4-1, ensure

adaptive risk management and stakeholder engagement in the development piadjet2

presents the relevance of the study objectives and the proposed project.

l]mm 111 ESIAReport

Official Use Only



Bangladesh Sustainable Recovery, Emergency Preparedness and Response PEJjBEKE}

ESS1 ESS2 ESS3
Assessment and Labor and Working Resource Efficiency
Management of Conditions and Pollution

Environmental and Prevention and
Social Risks and Impacts Management
ESS6 ESS7 ESS8
Biodiversity Indigenous Peoples/Sub- Cultural
Conservation and Saharan African Heritage
Sustainable Historically Underserved

Traditional Local
Communities

Management of Living
Natural Resources

Figure4-1Envi ronment al

ESS4 ESS5
Community Land Acquisition,
Health and Restrictions on Land Use

Safety and Involuntary
Resettlement
£
ESS9 ESS10
Financial Stakeholder
Intermediaries Engagement and

Information Disclosure

and Soci alESSt andards

==
e
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Table 4-2: ESS objectives and relevance to the project

WB ESS Objectives Relevance to the Project
ESS1: Assessment an| Identification, evaluation and management | E&S risks and impacts are identified based
Management of environment and social risks & impacts of the proj{ consultations with stakeholders, including communit
Environmental and adopting mitigation measures and compensg civil society, local government, NGOs, a
Social Risks and significant residual impacts; ensuring sharing | implementing agencies. Appropriate  mitigati

Impacts

development benefits and opportunities resulting f
the project with the disadvantaged or vulners
communities; abiding relevant national environme
and social policies, laws, regulations and procedureg
the assessment, development and implementatio
projects; promoting improved environmental and so
performance.

measures are suggested for avoiding or mitigating
environmental and social impacts. Moreover,
environmental and social parameters will be monitg
during the project implementation. Detailed ESIA
prepared.

ESS2: Labor and
Working Conditions

Promoting safety, health, fair treatment, n
discrimination and equal opportunity for proje
workers; protecting project workers including vulnera
workers; preventing all forms of forced labour and cf
labour; supporting the principles of freedom
association, collective bargaining and provid
accessible means for raising workplace conc
consistent with national law.

This is a large project, and that's why the project
need many labourers in construction and repair work
the roads, multipurpose cyclone shelters, growth cer
landing stations/ghats, street lighting etc. during
works, accidents, health issues, geruksed violence
conflict among workers etc. may occur. The proj
needs to be careful and a LMP and a GAP will
prepared to tackle these issues effectively.

ESS3: Resource
Efficiency and
Pollution Prevention

Promoting sustainable use of resources; avoiding
minimizing adverse impacts on human health and
environment, projeetelated emissions of climal

pollutants, and generation of hazardous and -1

Resource EfficiencyThe project and the ESA proce
will identify feasible measures for efficient (a) enel
use; (b) minimization and management water usage

maintain balance for the demand of water resources

oD
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WB ESS

Objectives

Relevance to the Project

and Management

hazardous waste; minimizing and managing the r
and impacts associated with pesticide use.

raw materials use by exploring local materials, recy
aggregates, and innovative technology.

Pollution Management: The project will develo
prevention and mitigation measures to offset risks
impacts of pollution from potential sources such as
and emission during project activities, effluents i
wastewater from labour/construction camps; spillag
leakage during handling of chemical admixtur
hazardous materials during the proj
construction/implementation period.

ESS4: Community
Health and Safety

Anticipating and avoiding adverse impacts on the he
and safety; promoting quality and safety and considg
climate change impacts in design and constructio
infrastructure; avoiding or minimizing communi
exposure to projeaklated traffic safety risks, diseas
and hazardous materials; contingency measl
maintenancef personnel and property to minimize rig
to the projecaffected communities.

The project will implement measures to protect pu
health and safety. The project will construct we
supply and sanitation facilities in the project areas
mitigate health and safety risks.

ESS5: Land
Acquisition,
Restrictions on Land
Use and Involuntary

Avoiding or minimizing involuntary resettlement [
alternative analysis; avoiding forced eviction. Mitigat
unavoidable adverse impacts from land acquisitiof
restrictions on land use by: (a) providing timg

The project will follow proper rules and guidelines
resettlementand ensure lawful compensation for e:
Project Affected Person (PAP). The project is stri
considering the social issue#mpacts on notitled

Resettlement compensation (b) improve, or at least restore livelihg individuals will be addressed following the provisions
and living standards of displaced persons; execy the RPF and RAP
114 ESIA Report
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WB ESS

Objectives

Relevance to the Project

resettlement activities as sustainable developr
programs; ensuring appropriate disclosure, meanir
consultation, and informed participation of affec
persons in resettlement activities.

ESS6: Biodiversity
Conservation and
Sustainable
management of Living
Natural Resources

Protecting & conserving biodiversity and habitg
applying mitigation hierarchy and poautionary
approach in design and implementation of projects
may impact on biodiversity; promoting sustaina
management of living natural resources; suppor
livelihoods of local communities by adopting practic
that integrate conservation needs & developn
priorities.

The coastal zone of Bangladesh has various ng
resources, including coastal fisheries, shrimp, foré
salt and minerals. Moreover, there are seyv
ecosystems such as estuaries and brackish ecosy
etc. with important conservation values. Pro
mitigation measures will be adopted in order to avoi
minimizing adverse impacts on these ecosystem
triggered in any intervention site during proj
implementation, the project will prepare a sfecific
plantation plan, Biodiversity Management, g
Conservation Plan.

ESS7: Indigenous
Peoples/Sutsaharan
African Historically
Underserved
Traditional Local
Communities

Ensuring that project implementation process fosters
respect for human rights, dignity, aspirations, iden
culture, and natural resourbased livelihoods dEthnic
Community Peoples/ Sulsaharan Africar
Communities; avoiding or mitigating adverse impacts
them; promoting sustainable development ben
opportunities for them; establishing and maintaining
ongoing relationship based on meaningful consultg
with them.

The project assesses the nature and degree 0
expected direct and indirect economic, social, cult
(including cultural heritage), and environmental impé
on ethnic community eoples present in, or have
collective attachment to, the project area. The prd
will prepare a consultation strategy and identify h
Indigenousor ethnic community Peoples will participats
in project design and implementationf ethnic
community people are within project area and

affected then an Indigenous People Plan may need
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WB ESS

Objectives

Relevance to the Project

prepared. Provision or Requirements for this may
indicated

ESSS8: Cultural
Heritage

Not relevant

Not relevant

ESS9: Financial
Intermediaries (Fis)

Not relevant

Not relevant

ESS10: Stakeholder
Engagement and
Information Disclosure

Preparation and implementation of a Stakeho
Engagement Plan (SEP) ensuring meanin
consultation with the stakeholders and inclusion of t
views in project design; ensuring appropriate and tin
disclosure of the project information on environmet
and social risks and impacts and redressing the ig
and grievances of the stakeholders.

The project will engage in meaningful consultatig
with all stakeholders and ensure their spontant
participation in project implementation.

The project will disclose timely, relevant, and access
information about the project activities that may h
significant impacts.
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4.3 Other Relevant International Obligations

Bangladesh has signeshany international treaties, conventions, and protocols on the
environmeral and social aspects. The international obligations mostly focus on
environmental pollution controbiodiversity conservationglimate changemitigation and
adaptation, occupational health and hazards, social, heritage and cultural rights, labour and
gender issues and so dhlist of the relevant international treatisgned by GoB idisted

below.

Ramsar Convention

Protocol on Waterfowl Habitat

CITES Convention (Washington)

Prevention and Control of Occupational hazgfglsneva)

Occupational hazards due to air pollution, noise & vibration (Geneva)
Occupational safety and health in the working environment (Geneva)
Occupational Health servicéGeneva)

Bonn Convention

Civil liability on the transport of dangerous goods (Geneva)

UN framework convention on climate change (Rio de Janeiro)

Convention on Biological Diversity (Rio de Janeiro)

International Convention on Climate Changes (Kyoto Protocol)

Protection of birds (Paris)

World Cultural and Natural Heritage (Paris)

ILO Convention No 29 on Forced Labour

Convention on the Elimination of All Forms of Discrimination Against Women
International Covenant on Economic, Social and Cultural Rights (ICESCR)

A =20 _-_0_9_9_95_42_42_2_2_-2_-2°_-2_-2°9._-2-°-2

Table 4.3 presentsa precise description of tke relevant international treaties and their
potential compliance in project activities.
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Table 4.3: International Treaties, Conventions and Protocol

Treaty or Convention

Brief Description

Project Compliance

Ramsar Convention

Protection of wetlands.

Broadly applicable for wetlands in and around
project influence area.

The operation may affect wetland habitat though
wetlands are wusually avoided for any n
interventions.Mitigation measures included in EM
to address potential impacts on wetlands
associated resources as well.

Protocol on Waterfow
Habitat

Amendment of Ramsar Convention to protect spe
habitats for waterfowl.

Broadly applicable for wetlands in and around
project influence area. Mitigation measures inclu
in EMP address potential impacts on wetlands
associated ecological resources as well.

CITES  Conventior Ban and restrictions on international trade | Not directly relevant to the the project intervent

(Washington) endangered species of wild fauna and flora. since the project does not involve in any internatig
trade of endangered species of wild fauna and f
General restrictions have however been include
the Environmental Code of Practice.

Prevention ang Protect workers against occupational exposurg Compliance to this is taken care of in the EMP of

Control of | carcinogenic substances and agents. ESIA report due to the fact that interventions invg

Occupational hazard occupational risks to some extent.

(Geneva)

Occupational hazard Protect workers against occupational hazards in| Relevant as there may be pollution due to gas

due to air pollution|

working environment.

emission from construction equipment, vehiclg

noise & vibration movement construction activities etcas well as
(Geneva) noise Appropriate mitigation and protectiy
measures have been included in the EMP
vibration.
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Treaty or Convention

Brief Description

Project Compliance

Occupational  safet)
and health in working
environment (Geneva]

Prevent accidents and injury to health by minimiz
hazards in the working environment.

Broadly applicable to the project activities under
project. Compliance is attached in the ESIA
ensure health and safety to workers througk
prevention of accidental risks. Appropriate mitigat
and protective measures have been included in
EMP.

Occupational Healtt
Services (Geneva)

To promote a safe and healthy working environmen

Broadly applicable to the project activities under
project. Compliance to this will be adopted as th
will be involvement of both skilled and unskillg
manpower. Appropriate mitigation and protect
measures have been included in the EMP.

Bonn Convention

Conservation of migratory species of wild animals.

Broadly applicable to the migratory birds in &
around the project influence area. Project activ
are not likely to have any significant impacts on th
species; precautionary measures have noneth
been included in EMP.

Civil  liability  on
transport of dangerou
goods (Geneva)

Safe methods for transport of dangerous goods by
railway and inland vessels.

Broadly applicable to transportation of substan
such as fuels during the project construction ph
Appropriate mitigation measures are included in
EMP.

UN framework
convention on climats
change (Rio de
Janeiro)

Regulation of greenhouse gases emissions (GHGs

The study will take due care of the convention as
intervention area is located within climate vulnera
zone. Appropriate mitigation and protective meast
have been included in the EMP to minim
emissions of GHGs.
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Treaty or Convention

Brief Description

Project Compliance

Convention on
Biological  Diversity
(Rio de Janeiro)

Conservation of bialiversity, sustainable use of i
components and access to genetic Resources.

The ESIA is prepared addressing conservation
biological species as these are subject to be affe
by the project intervention. Appropriate mitigati
and protective measureseincluded in the EMP fo
the conservation of biodiversity.

International
Convention on
Climate Change!

(Kyoto Protocol)

International treaty on climate change and emissio
greenhouse gases.

The ESIA is prepared with due note to the Ky
Protocol as the project interventions are in the clin
vulnerable area. Appropriate mitigation a
protective measuresre included in the EMP tq
minimize emissions of GHGs.

Protection of birds

(Paris)

The Convention sets forth the principle that all &
species, with only a few exceptions, must be protec
It does not provide a specific list of protected spec
Member states are obligated to enforce closed seq
for game bird® primarily during the spring
migratiord adhere to specific hunting meth
regulations, and are encouraged to create bird rese

The construction activities may hamper bird habi
by creating air pollution and noise. Appropri
mitigation and protective measures have b
included in the EMP and vibration.

World Cultural and
Natural Heritage
(Paris)

The convention f ocuses
the Protection of the World Cultural and Natu
Heritageo

There are Archaeological sites of LalaMainamati
inside the project districts which is included in {
indicative list of world heritage sites. However, it
vely unlikely to be impacted by the project activiti
General restrictions haybowever been included ir
the Environmental Code of Practice.
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Treaty or Convention

Brief Description

Project Compliance

ILO Convention No
29 on Forced Labour

Suppressing the use of forced labour in all its fo
irrespective of the nature of the work or the secto
activity in which it may be performed.

The ESIA is prepared addressing issue of restrig
forced labour in the project activities. Approprid
mitigation and protective measures are included in
EMP.

Convention on the
Elimination of All
Forms of

Discrimination
Against Women

Includes the economic and social rights of womn
particularly focusing on education, employment, «
health. It also includes special protections for ri
women and the problems they face.

The ESIA is prepared addressing issue of proteq
economic and social rights of women in the pro|
activities. Appropriate mitigation and protecti
measures are included in the EMP for ensu
women rights.

International Covenar
on Economic, Socig
and Cultural Rights
(ICESCR)

The Covenant outlines a comprehensive frameworl}
economic, social, and cultural rights through five pe
It affirms the right to selfletermination, prohibit
discrimination, and outlines rights such as wc
health, education, and adequate living standa
emphasizing their progressive realization. It &
establishes mechanisms for monitoring implementa

and sets procedures for ratification and amendmen

The project will take due care of protectingbeomic,
social and culturatights of people involved in th
project activities.
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CHAPTER-5: BASELINE ENVIRONMENTAL AND SOCIAL CONDITIONS

The baseline information on the physical, biological and socioeconomic environment are very important for estimatingidienpoaets of the
project interventions and recommending mitigation measures. The information is collected from literature review, cdliatizofmam primary

survey and secondary sources and stakeholder consultations.

5.1 Physical Environment
5.1.1 Air Quality

Ambient Air quality measurements have been carrieduader the present stuat five locatiors in the five study districtsear the proposed
interventionsand the results are shownTable 5.1. The key air quality parameters (particulate matiiio and PM s, oxides of sulfur SO,
carbon monoxidé CO, oxides of nitrogen NOx,) and wind directionsvere analyzed from samples collected over an eight (8) hour petioel at

sampling site.
Table 5.1: Ambient Air Quality Parameters in Project Area
o ) ) Concentration of different parameters in ambient air
SN Monitoring Locations GPS Coordinates
SPM PM2zs PM1o SOz NOx Cco W. D
. .| 23° 7'20.18"N
1 | AAQM -2- Fulgazi, Feni | oo crue 215.6 43.39 152.14 2.42 14.19 1.58 ~
AAQM -3-Noakhali- 22°50'51.01"N 91
2 Sadar 35.69"E 45.6 12.71 20.36 1.52 5.22 0.84 —
AAQM -4- Ramganj, | 23° 2'10.61"N
3 Lakshmipur 90°51'. 59"E 73.7 21.94 40.37 1 11.28 1.14 1
AAQM -5- 23°41'32.90"N _y
4 Brahmanpara, Cumilla 91° 3'36.71"E 95.39 28.71 54.69 1.46 4.87 1.45
AAQM -6- BijoyNagar, | 24° 0'47.05"N
5 Brahmanbaria 91°16'20.88"E 136.15 37.88 88.74 1.71 11.03 1.7 —
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o ) ) Concentration of different parameters in ambient air
SN Monitoring Locations GPS Coordinates
SPM PMa2s PMio SO, NOx (6{0) W.D
Unit pg/me pg/md pg/me mg/m? ug/m? mg/m? -
Monitoring Durationaspeh PCR6 2022 ( BD S NYS 24 24 24 24 8 -
: Light Scattering . o . Vertical Flat
Method of Analysis Nephotometer High Sensitivity Electrochemical Plate
Bangladesh (BD) Standard NYS 65 150 80 80 5 -
WHO StandardZ4h averagg 15 45 0.04 25 4

*Air Pollution Control Rules (APCR) On 26th July 2022; Vide S.R.O No.-R&®&/2022, Schedulel (Ambient Air Quality StandardsPrimary Data Source (ECIL)

Laboratory Januarn2025. W.D = Wind Direction

Below the Standard

Cross the Standard
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m AAQM-2- Fulgazi, Feni

= AAQM-3-Noakhali-Sadar

® AAQM-4- Ramganj, Lakshmipur

= AAQM-5- Brahmanpara, Cumilla

m AAQM-6- BijoyNagar, Brahmanbaria

From the above table, it is evident that all the parameters for ambient air quality is within the DOE stau#qidBMo at Fugazi, FeniMost
particles form in the atmosphere as a result of complex reactions of chemicals such as sulfur dioxide and nitrogenicxides,potutants
emitted from traffic burning, fuel burningautomobiles and industrieBarticulate matter contains microscopic solids or liquid droplets that are so
small that they can be inhaled and cause serious health proBlghgpose the greatest problems, because they can get deep mto pllingsd s
and some may even get into your bloodstream. Fine particless{Rie the main cause of reduced visibility (haZdje air quality parameters
indicate good air quality in the project area.
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Methodology

Methodology of Ambient Air Quality Monitoring Including Parameters as per APCR 2022 Ambient air quality has been moni28&®d on
January, 2025 at Six (06) locations in the project site. The portable OCEANUSO®RQA Quality Monitoring Station shown in Figuwas
used to collect, measure and document critical pollutants including SPM, PMes, S, NOx, CO. Sampling and analysis of ambient air
quality was conducted by referring to the recommendation of the United States Environmental Protection Agency (USERA)y Amtguvas
measured automatically every one hour and directly recorded onsite for measured parameters (GFRVLBMEG, NO,, CO). Appropriate
testing method$or different parametersere used, such as Particulates 90° Infrared Light Scattering for particulate matters (SigNP,NBl),
electrochemical sensors for toxic gases ¢§N&I», and CO) are integrated in the device.

As per the national standard of ambient air quality, monitoring duration has been set ot foy Bll the parameters. However, other parameters
such as Particulate Matter (SPM, RVand PMs), gaseous pollutants (N@nd SQ), and CO, were monitorddr adequate duratiodfterwards,
the chta were analyzed following the descriptive statistical method using MS Hxwehnalyzd data were compared with d4p-date bE
Standard.

5.1.2 Water Quality
Surface Water Quality

The surface water quality assessment in the project influence area has been carried out for the most important parameters empH,
DO, BOD, TDS, TSS andvarious ions. The tests were undertaken inlry season, thanonth of January and March 2025 are shown in
Table 5.2 and the detailed analyses are incorporated with the standard values set by the DoE are presente@ahle 5.3 13 water samples
were collected and tested from different channels within the project influence area. Water samples were collected using cldB®PE
sample bottlesTable 5.2: Surface Water Quality of Rivers in Project Influence Area

Location Gomati | Dakatia | Selonia | Muhuri Haora Musapur | Noler | Boyer Char Rahmatkhali Wapda C Khal, Ruhita
River River River River River Regulator | Char | Char | Maksumul Regulator Khal, Lakshmipur Khal,

B.Baria Hakim Laxmipur Laxmipur Cumilla
PH 7.95 8.72 8.40 8.17 8.39 6.98 6.88 7.32 6.91 7.73 7.67 8.25 7.91

EC (uS/cm) 116.7 | 725.00 | 185.10 139.9 95.5 27300 13210 20200 3470 880 212.2 384.00
Salanity (ppt) 0.06 0.36 0.09 0.07 16.14 11.56| 7.35 15.47 1.76 0.19
DO mg/L 6.06 1.87 2.22 4.7 3.63 7.36 7.4 7.04 6.87 6.5 6.99 3.17 2.17
BOD (mg/L) 14 4.6 2.80 0.2 1.2 15 14 1.6 6.00
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TDS (mg/L) 56.9 364.00 | 91.10 68.3 51.5 15780 11280| 7140 16060 1741 496 115.1 192.00
Temperature 23.7 23.70 23.70 23.7 23.30
TSS (mg/L) 47.0 1394.00| 5.00 17 45 10 18 7 25 4 7 8 58.00
Turbidity 38.9 3.48 255 821 230 1131 42 9.92 7.2 76.80
(NTU)
Fluoride (mg/L) 0.05 0.85 0.53 0.62 1.08 0.13 0.2 0.41
Potassium 3.5 62.9 88.5 72.2 77.6 38.1 13.7 7.7
(mg/L)
Magnesium 0.86 0.25 0.74 0.69 0.54
(mg/L)
Calcium (mg/l) 2.58 1.71 5.05 1.14 1.35
Caas CaCQ 2.91 1.07 5.99 4.71 3.68
(mg/l)
Bromine (mg/L) 0.09 0.06 0.06 0.63 0.13 0.07 2.28 0.05
Nitrate NOs 3.68 0.30 0.11 0.11 1.34 0.35 0.49 0.15 0.85 1.8 0.04 0.16 3.86
(mg/L)
Orthophosphate 0.62 0.54 0.28 0.55 0.2 0.68 3.5 1.54
(mg/L)
Nitrite (mg/L) 0.139 0.003 0.05 | 0.005 0.005 0.132 0.007 0.014
Iron (mg/L) 1.74 0.03 0.32
Ammonia 1.25 0.4 2.28
(mg/L)

Chloride (mg/L) | 34.50 | 200.00 | 49.50 40 53 19500 7625 | 5750 9375 1550 594 89 103.00
Color (PtCo) 530 59 99
Magnnganese 0.149 0.065 0.259

(mg/L)
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Table 5.3: Bangladesh Water Quality Standards

SI Best Practices Based Parameters
No. Classification
Temperature pH DO (mg/l) BODs
(°C) (mg/l)
1 Water usable for fisheries 25-30 6.5 8.5 5 or more 6 or less
2 Water usable for irrigatior 25-30 6.5 8.5 5 or more 10 or less
Sour ce: Environment al Conservation Rule (ECR) 697
Notes:
1 In water used for pisiculture, maximum limit of presence of ammonia as Nitroger
1.2 mg/l.

Electrical conductivity for irrigation water2250mhos/cm (at a temperature of@5%
Sodium less than 26 percent; boron less than 0.2 percent.

Wapda Khalsurface water sampling) C-Khal (surface water and bed material sampling)

Figure 5.1: Water and sedimentquality sample collection from the study area
Here for the surface water qualipH level exceeds in Dakatia river.

DO level is high irDakatia River Selonia RiverMuhuri River, Haora River B.Baria
Lakshipur khal and Ruhita khal.

For turbidity parameter, i@har Maksumul Hakinit exceeds the standard.
For other parametsrall the collected surface water sample quality are within the permitted
limit.

Ground Water Quality

Water for human consumption needs to be undergone regular plheicocal tests.
Physicechemical properties are high priorities in determining acceptability, although they
may have little bearing on whether the water is safe to drink or not. Generally, the standards
used to evaluate the suitability of water for drinking and domestic purposes are more
restrictive than those that would be applied to water for other purposes.
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The groundwater quality parameters, measured in the project area doyisgasonthe
month of January and March 2025. The ground water quality of the area is presented in

Table 5.4.

A number of water samples were collected and tested from different locations within project
influence areas.
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Table 5.4: Ground Water Quality in Project Influence Area

Parameter GW GW RGW near GW GW near | Noler | Boyer Char GW GW GW GW DPHE
near near Rahmatkhali near Musapur | Char | Char | Maksumul | near near near near Standard
Gomti Ruhita Regulator Haora | Regulator Hakim Little | Selonia | Muhuri | C.Khal for
R. K. Laxmipur R. Feni | River River Drinking
B.Baria Water
pH 8.05 7.84 7.8 8.56 7.71 8.36 | 7.29 7.87 7.68 7.71 7.68 8.47 6.51 8.5
EC (uS/cm) 143.10 | 123.50 1492 164 1326 716 | 4240 1211 950 1038 1071 274 _
TDS (mg/L) 70.10 60.30 729 88.6 640 338 | 2155 584 458 500 523 153.6 1000
DO mg/L 6.4 1.78 1.65 7.13 4.54 6.12 5.55 5.98 3.57 4.29
Temperature (deg| 23.40 23.60 20-30
®
Salanity (ppt) 0.07 0.06 0.73 0.64 0.34 | 2.19 0.58 0.46 0.5 0.52 1
TSS (mg/L) 7 2 10
Turbidity (NTU) 47.5 26.3 5.81 20.5 100 1.79 3.17 9.27 2.05 6.27 10
Potassium (mg/L) 12.5 3.2 50.7 7.5 33.3 30.4 14.2 25.7 2.2 6.1 12
Chloride (mg/l) 536 41 386 204 | 1475 259 272 369 453 47 1507 600
Nitrate (mg/l) 4.47 0.08 1.19 436 | 4.44 4.33 4.48 4.49 0.15 0.04 10
Nitrite (mg/L) 0.536 0.012 0.521 0.522 | 0.533 0.402 0.54 | 0.533 0.01 0.029 1
Iron (mg/L) 0.04 1.06 0.77 1.19 0.09 0.15 | 0.45 0.01 0.46 0.01 0.01 0.22 0.37 1.0
Magnnganese 0.07 0.24 0.393 0.05 0.1
(mglL)
Fluoride (mg/L) 0.32 0.34 1.29 0.22 | 0.19 0.59 2.03 0.88 0.44 0.31 1
Bromine (mg/L) 0.1 0.02 0.1 0.05 | 0.48 0.07 0.13 0.28 0.09 0.01
Orthophosphate 0.69 5.08 3.5 0.51 | 0.26 0.81 3.5 1.99 1.12 3.5
(mglL)
Ammonia (mg/L) 0.13 0.91 3.5 0.01 | 0.57 0.02 0.14 0.03 0.73 0.34 0.5
Color (PtCo) 120 18
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For, groundwvater quality

1 pH exceeds near Haora,

1 TDSexceedsn Boyer Char,

1 Turbidity exceedsiear Rahmatkhali Regulator Laxmip@oyer char, Nole€Char,
Potassium exceeds Rahmatkhali RegulatpMusapur regulator, Boyer Ch&har
Maksumul Hakimand near Selona river,

1 Chloride exceeds in Boyer Char, Ammonia exceeds near Haora river, Musapur
regulator, Boyer Char and near Muhuri river.

It is evident that the ground water quality is extremely poor in Boyer Char as several

parameters are found to be exceeds the standard limit here.

5.1.3 Soil Quality

The study area is situated in theuth eastermone of Bangladesh. The soil in the study area
is primarily silty clay loam soil especially inCumilla region(Figure 5.2). Moreover, there

are also silty loam soil in Brahmanbaria and feni districts, silt and clay loam in Noakhali,
Lakshmipur districts. The soil quality in the study districts is summarized in the following

table.

Table 5.5: Soil quality in project districts

District Soil Types Saoll Soil pH Fertility Agricultural
Texture Status Practices
Cumilla Predominantly Loamy | Generally| Medium to Intensive rice
grey piedmont to acidic to | high, with cultivation; organic
soils and non clayey | strongly | moderate amendments like
calcareous grey acidic organic matter| vermicompost, rice
floodplain soils content husk ash, and
poultry litter
improve soil health
and yields
Noakhali Old Brahmaputra | Silty Acidic to | Medium, with | Rice and jute
floodplain series, | loam to | slightly | variations cultivation; better
including olive clayey | acidic across regiong soil quality in rural
silty loam and areas compared to
gray soil urban zones
Feni Old Brahmaputra | Silty Acidic to | Medium, with | Rice and jute
floodplain series, | loam to | slightly | variations cultivation; better
primarily olive clayey | acidic across regiong soil quality in rural
silty loam and areas compared to
gray soil urban zones
Brahmanbaria | SurmaKusiyara | Silty Acidic to | Medium to Rice cultivation;
floodplain soils, loam to | slightly high, with limited soil fertility
including grey clayey | acidic moderate studies indicate nee
silty loam and organic matter| for further research
silty clay loam content
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Lakshmipur Coastal alluvial Silty Slightly | Medium, Rice and shrimp
soils influenced by loam to | acidic to | affected by farming; soil quality
tidal actions clayey | neutral salinity and influenced by
tidal coastal salinity and
influences tidal flooding
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Figure 5.2: Soil type and soil texture of Bangladesh (Source: Wikipedia)
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Primary soil quality data have been collected from Ruhita Khal in Cumilla district -&halC
in Lakshmipur district where rexcavation works are proposed. The sampling location is
presented ifrigure 5.9 and the test results are presentedahble 5.6.

Table 5.6: Soil quality in the project area (tested at INARS, BCSIR)

Parameter Unit Soil 1 Soil 2 Guideline Value
(C-khal) (Ruhita Khal) (FAO)

Magnesium (Mg) mg/kg 2,646 848 _
Potassium (K) mg/kg 1,002 678 _
Total Organic Carbon (TOC) % 3.35 2.28 _
Cadmium (Cd) mg/kg <0.001 <0.001 5
Lead (Pb) mg/kg 6.37 8.37 100
5.1.4 Noise

Noise level were measured at five (05) locations in the monitoring period from the project
boundary on28-30 January, 2025The Lutron SE4033SD noise level meter was used for
noise level monitoring. The parameters wermax, L-min, Legday, Legnight. Noise level
monitoring was carried out at both day time and at night time. The sampling duration was 24
hours. Measurements were taken-atifh intervals over the period. After getting the raw data
from the device, descriptive statistical analysis was applied to calculgtéori each
monitoring locationAll the measurements locations are residential areas in nature.

Table 5.7: Noiselevelsin the Project Area

ANa <10 alue (Decibe

ocatio Day Night atego
Leq L max L min Leq L max L min
ANLM -2- Fulgazi, Feni 72.57 39.17 40.24 58.5 30.1 Residentia
ANLM -3- Noakhali- 4595 | 632 302 | 3943 | 575 SREl Residentia
Sadar
ANLM -4- Ramganj, 51.25 | 685 35.5 4053 | 587 %Il Residentis
Lakshmipur
ANLM -5- Brahmanpara, | g5 | g1 331 | 3829 | 564 c7ABl Residentia
Cumilla
ANLM -6- BijoyNagar, Sy -
Brahmanbaria 49.85 70.1 37.1 39.29 57.4 33.1 d a
Bangladesh Standard, Noise Pollution Control Rules 2006 ; i
Time Time
Industrial area 75 70
Commercial 70 60
Mixed area 60 50
Silent Area 50 40
World Bank / IFC Standard
Industrial area 70 70
Residential; Intuitional; Educational 55 45
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Analyzing the noise monitoring data, it is found that the average noise level value (Leq) in all
location at day and night time has been observed below the BD standard except the Leq of
day time atANLM -2- Fulgazi, Feni. At ANLM -2- Fulgazi, Feni kq was found 55.32 dB

which is slightly above thstandard level of 55 dB in residential area. The higher value is

likely occurred due topo pl| e 6 s andloud diseussios, hgh wind speecreating
noiseas well as vieicularmovement andhorns

60
50
40
30
20
10
0 Bangl desh
ang a
ANLM-2 ANLM-3-  ANLM-5- BZ?I;]LNMa 63;_
Fuloayi Feqi Noakhali-  Brahmanpar BIJ]Y n%a . NPCR 2006
gazl. Sadar a, Cumilla a (Residential
Area)
m Leq (Day) 55.32 45.95 48.85 4985 55
mBD Standard-Leq (Day) 55 55 55 55 55
m Leq (Night) 40.24 39.43 38.29 39.29 45
mBD Standard-Leq (Night) 45 45 45 45 45

mleq(Day) mBD Standard-Leq(Day) mLeq(Night) mBD Standard-Leq (Night)

Methodology

Noise level were measured in the monitoring period from the project boundary-3h 28
January, 2025. The Lutron $1033SD noise level meter shown in Figure 3 was used for
noise level monitoring. Therefore, the survey team conducted the noise measurements from
different areaver a standard period at tsame locationgs theAir Quality Monitoring.

The parameters werethax, L-min, Leq day, Leenight. Noise level monitoring was carried

out at both day time and at night time. The sampling duration was 24 hours. Measurements
were taken at-inin intervals over the period. The device was recorded data throughout the
monitoring period. After getting the raw data from the device, descriptive statistical analysis
was applied to calculate Leq for every monitoring location. The Leq measure is usually used
in the environmental noise analysis. The Equivalent Level of Sound (Leq) is the level of
continuous noise that people can be exposed.

5.1.5 Climate

The study area in Brahmanbaria, Cumilla, Feni, Lakshmipur and Noakhali districts share a
tropical monsoon climate characterized by hot summers, mild winters, high humidity, and
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significant monsoon rainfallHistorical climate of data of an adequate period has been

analysed to formulate a usable average climate scenario data.

Statistical analysis of temperature data in these locations shows that the annual average
temperature is approximately 26°C. The summer months (March to June) are hot with
maximum temperatures often exceeding 30°C. The winter months (December to February)
are mild, with minimum temperatures ranging between 12°C to 20°C. January is usually the
coolest month.

Heavy rainfall occurs in monsoon season, especially from June to September, and the winter
months, December, January and February remain mostly dry. Rainfall during the monsoon
season contributes to the majority of the annual precipitation. Minimal rainfall is observed
from November to February. March to May is also relatively dry but can have occasienal pre

monsoon showers.

Bangladesh Meteorological Department (BMD) measure climate data regularly. They
maintain climate monitoring stations in Feni, Noakhali, and Cumilla. Climatic data
information about temperature, rainfall, humidity, and wind speed are providebiea 5-8

to Table 5-10.

Table 5-8: Climatic Data at Feni Station

Climatic Data at Feni
Particulars Jan Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec
Max Temp (°C) 26.0| 283| 315| 322| 323| 313 305| 31.1| 314| 316| 29.9| 27.0
Min Temp (°C) 12.7| 15.7| 205| 234| 244 253| 25.1| 25.2| 25.1| 23.6| 19.3| 143
Avg Temp (°C) 19.35 22 26| 27.8| 28.35| 28.3| 27.8| 28.15| 28.25| 27.6| 24.6| 20.7
Avg Rain (mm) 80| 350| 76.8| 192.9| 383.6| 529.9| 731.5| 536.1| 324.8| 200.2| 52.9| 9.9
Normal
Humidity (%) 76 73 74 79 81 85 87 86 86 84 80 78
Normal wind
0.84| 126| 197| 295| 275| 3.17| 3.43| 3.02| 201| 1.00( 0.70| 0.63

Speed (m/s)

(Data Source: BMD)

Table 5-9: Climatic Data at Maijdi Court (Noakhali) Station

Climatic Data at Maijdi Court
Particulars Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec
Max Temp (°C) 254\ 27.7| 31.2| 323| 32.3| 31.1| 30.2| 304| 31.0| 31.2| 29.2| 26.2
Min Temp (°C) 13.5| 15.6| 199 233| 24.7| 256| 254| 254| 255| 244| 20.4| 15.7
Avg Temp (°C) 19.45| 21.65| 25.55| 27.8| 285 28.35| 27.8| 27.9| 28.25| 27.8| 24.8 21
Avg Rain (mm) 12.1| 30.0| 81.2| 135.1| 340.5| 532.7| 790.2| 637.1| 359.1| 169.8| 58.5 8.8
Normal
Humidity (%) 79 76 76 78 81 86 88 87 86 83 80 80
Normal — Wind | 21| 108| 181| 201| 284| 341| 345| 301| 198 108| 071 060
Speed (m/s)

(Data Source: BMD)
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Table 5-10: Climatic Data at Cumilla Station

Climatic Data at Cumilla

Particulars Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec
Max Temp (°C) 25.4| 27.7| 31.0| 322| 322| 31.6| 309| 31.3| 31.6| 314| 296| 26.6
Min Temp (°C) 12.1| 15.2| 19.7| 228| 24.2| 253| 254| 254| 252| 234| 18.7| 133
Avg Temp (°C) 18.75| 21.45| 25.35| 27.5| 28.2| 28.45| 28.15| 28.35| 28.4| 27.4| 24.15 20
Avg Rain (mm) 75| 28.8| 66.2| 153.9| 329.6| 329.8| 415.5| 316.0| 226.6| 141.6| 41.6 8.6
Normal 77 75 77 81 82 86 87 86 86 84 80 79
Humidity (%)

Normal  Wind 1.16| 158| 2.81| 430, 4.36| 464| 473| 4.10| 269| 1.44| 0.89| 0.88
Speed (m/s)

(Data Source: BMD)

Methodology

Meteorological data was monitored on-28 January, 2025 at Six (06) in the project site.
Anemometer AH-4223, and Weather Station shown in figure 1 were used to observe the
physical environment including temperature, humidity, wind speed, wind direction
respectively. The method of testing wassiie recording. Apart from that, rainfall data were
collected from secondary data sources, for instance, Bangladesh Meteorological Department
(BMD). Data were analyzed following the descriptive statistical method using MS Excel.

5.2 Biological Environment

The Biological

species bydirect observation, interviews with local residerasn d

environment are the

catches and fish market survey.

¥ N 8
Team Leader & Ecologist &Vap

S

da KhalL.pur

living organisms,

such as animals, plants,
microorganismetc, are often referred as biotic fact@sdaffect human life as in particular
period or placelnitially, secondary data sourcesch as IUCN Report, other ESIA studies in
the areawere analyzed in order to compile a potential presence/absence list of significant
fauna and flora species. Then, field survégstails in AppendixD) were carried out for
validation checks against the ead@mpiled species lists in order to establish a
comprehensive baselineh@ study team comprisinbeam Leadercological and Fisheries
Experts, Environmentalist and field researchasited the project intervention sites, noted

Ecologist at Noler CharNoakhali

i nspection of
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