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Executive Summary

Background

The multi-channel braided BrahmaputraJamuna River is a river that has undergone many changes over

the past 150 years. Each yearjverbank erosion and seasonal flooding devours many settlements and
infrastructure resulting in significant displacement of an estimatedne million people annually, creating a

cycle of poverty and landlessnessConsidering these severe losses and poterdl diminished socio-

economic return on investment, the Bangladesh Government, with the technical and financial assistance

from the World Bank (WB), intends to develop and execut¢he Jamuna River Economic Corridor

$AOAT T PI AT O 001 COAT 11 6Q8#8DA 1°02 DHER DO LIOACTt&RA xEOE O
pi ATh OEA " AT Cl AAAOGE $AlI OA 01 AT c¢pnnh incied&dcimae AO AO E
resilience and economic productivity along the Jamuna Rive

Jamuna River Economic Corrido r Development Program

The Program is planned to be executed as a series of three distinct projects along an approximately 200 km
stretch of the Jamuna River (Figure 1). This series of projects (SOP) is estimated to ¢#S$2.8 billion, of
which US$11 billion may come fromthe World Bank,with the remainder to be financed by theGovernment

of Bangladesh GoB and other development partners DP9 such asthe Asian Infrastructure Investment
Bank (AlIB), over a 15year period.

The Program will combine Aids to Navigation and Level b River Information Services (RIS) with

Riverbank Protection Structures, something that is unprecedented in Bangladesh. It will introduce

OsUl AT EA . AOGECAOGEIT 6 AO A OOADP OI xAOA OAOEITAI EUET ¢ 1
needed institutional capacity development.

The three proposed projects that make up the SOPs of the Program are as follows:

1 Project 1: consists of an innovative river training structure for two pilot sites with dredging of a
small section of river, aids to navigation fothe entire program area, hydredynamic modelling and
hydrographic survey, institutional capacity building, and establishing a disaster financing
instrument.

1 Project 2: will involve the expansion of innovative river structures, conventional rivefprotection,
scaledup dredging, navigation development, implementation of disaster risk financing in priority
areas, and institutional capacity building.

1 Project 3: aims to provide further scaling up to develop the resilient Jamuna Economic Corridor.

Project 1 ofthe SOP will be implemented over a period of 4.5 years (202828) preparing the groundwork
for future projects. Project 2 will overlap Project 1 with riverbank protection works extending along a 100
km stretch of the river over a period of 6.5 years (208-2031). Project 3 will commence toward the end of
Project 2 and cover 250 km of river over a period of 7.5 years (2032037).

This Environmental and Social Impact Assessment (ESIA) covers only Project 1 of the SOP, specifically
involving small-scale pibting of river protection works at two sites, temporary bank protection in a char,
small scale dredging, aids to navigation, and Community Driven Development (for small civil works, e.g.,
buoys maintenance and char protection). The location map for Projettactivities is shown in Figure 1

XXiV
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Figure 1: Location Map of the JRECDP SOP 1

Description of Project 1

Project 1 of the SOP will lay the foundation for successful implementation of the JRECDRe Project
Development Objectivesof Project 1 include:(a) enhanding OAOET EAT AA 1T £ * Al OT A
flooding and erosion; (b) improving navigability of the Jamuna River; and (c) strengthdng sector
institutional capacity.

Atotal of USD 135 million will be invested in Project 1 over the 4:§ear period,combining for the first time

in Bangladeshinvestments in river structures, navigation channel development, disaster risk financing
solutions, and community engagement. The Project will be implemented by Bangladesh Water
Development Board (BWDB) under the Ministy of Water Resources and Bangladesh Inland Water
Transport Authority (BIWTA) under the Ministry of Shipping.

Project 1 will have five componentsas follows:

1 Component 1 (USD 45 million, to be implemented by BWDBY Flood and bank erosion
management Most of the activities with material environmental and social (E&S) impacts are
associated with Component 1These include: construction, and operations and maintenance
(O&M) of riverbank protection structures (integrated greenand grey infrastructure), i.e., piloting
Top Blocked Permeable Groynes (TBPG), revetments, and embankmeuntstwo pilot sites
(Bhuapurin Tangail and Kalihatiin Tangail); limited-scale dredging;and preparatory activities for
subsequentprojects including preparation of a National Rivers Master Plan

The infrastructure designed and constructed in this component of Project Will be climate
adapted, designed to withstand 1in-300-year and %in-100-year floods Component 1 will also
include construction, operaion and maintenance ofrevetments to protect the river banksat a site
in Kaoakhola. The Kaoakhola protective works will be approximately 1,500 m lonat Boroitola,
and about 4,650 m longat Mechra/ Arjuna; and Smallscale dredging and excavatiomwill be
undertakenin Kalihati and Kaoakhola as part of a routine to protedhe river bank. A dredge poll
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management plan will be prepared for flood refuge creation and land reclamatio@omponent 1
will also finance land acquisition and compensation.

Componant 1 will be implemented in four sub-componentsz sub-component 1.1: works and O&M,;
sub-component 1.2: Land acquisition and compensation; sultomponent 1.3: institutional

strengthening and subcomponent 1.4: preparation of the second projeciThe salient atures of
component 1 of the project is presented in Table 1.

Table 1: Salient features of Component 1 of the Project

Pilot Site Major Activities
Groyne Construction 5 Groynes
Total number of piles 366 (0.9m dia,45m~50m length in 2 rows)

Embankment and Revetment| 2.3km embankment with CC block protection
214,030 number of CC block will be placed in the 16 m

Bhuapur crest elevation for a length of 2.3 km
Sand filled Geobag 67, 284 numbers 0f250kg geobags under water
placement/ Dumping (For toe and earthen embankment protection purpose)
Land Take 17 acre of land acquisition
GroyneConstruction 6 Groynes
Total number of piles 540 (0.75m dia, 45m~50m length in 3 rows)
Embankment and Revetment| 1.6 km embankment with CC block protection
CC Block 266,134 numbers of CC block in the 15.6m crest
elevation for a length of 1.6 km
Kalihati-Tangail Sand filled Geobag 195,300 numbers of 250kg of geobags in 5 layers
placement/ Dumping (For toe and earthen embankment protection purpose)
7.65 km length
Dredging 100m width
6m depth
Land Take 12 acres of land acquisition

1.5km at Boroitola

Bank Protection by Geobags
4.65 km at Mechra

Canare-excavation 6.3km
Additional work

Kaoakola

Cross dam (across a canal) | 800m

CDD work Village platform, Flood Shelter
.16 AOOGEI AGAAR O1 Aci GEAGA
needed

Land acquisition

1 Component 2 (USD 70 million to be implemented by BIWTAY Navigation channel development:
Activities include - Aids to Navigation, Level D+ hydrography and RIS; test out prototype navigation
structures designed for Jamuna; institutional strengthening of navigation agey BIWTA; and
preparatory activities for future projects of the SORincluding a Navigation Master Plan.

Component 2 will have four subcomponents: Subcomponent 2.1z Hydrography and RIS; Sub
component 2.2z Prototype structures; Subcomponent 2.3z Institutional strengthening; and Sub
component 2.4z Preparation of the second project.

1 Component 3 (USD10 million to be implemented by BWDB)z Financial protection of
communities: As part of the preparedness and recovery phasesf disaster management, this
component is inherently climate change adaptive, offering financial protectio(i.e., macro or mese

XXVi



Executive Summary

level insurance, community protection fund)to the communities soon after payouteligible flood
events occur.

This component will have two subcomponents: $ib-component 3.1z Design and development of
prearranged financial solutions and Sib-component 3.2z Institutional strengthening.

1 Component 4 (USD 10 million, to be implemented by BWDB and BIWTA7; Community
Engagement and Project ManagemenActivities related to community-driven development (CDD)
includes: disaster risk awareness and preparedness; buoys management; and Kaoakola char
development. The project management activities include support to BWDB and BIWTA project
implementation unit (PIU).

1 Component 5 (zero cost component)z Contingent emergency response component (CER®).
provisional zero costcomponent is includedthat will allow for rapid reallocation of loan proceeds
from other project components during an emergency, including thate events, under streamlined
procurement and disbursement procedures. This component may also serve as a conduit for
additional funds to be channeled to the project in such circumstances. The conditions for accessing
funds under this component will be @scribed in the Project Implementation Manual.

Major physical activities that will be implemented under Component 1 will be limited to an approximately

4 km reach of the river. Salient features of Component 1 are presented Tiable 1.Component 2 will be
implemented along the whole 250 km reach of the Jamuna River selected for the Project. The location of
installation of Navigation aids will be decided at a later date.

Purpose and Scope of the ESIA

The projectE&SOE OE EO Al A OOE Afdiest 1 WilOinclOde Breparatdry whrfsKok Kigh Aisk
activities envisioned for the future Project 2 in the SOP. In general, current Project 1 interventions are
smal-kOAAT A AT A Ob E ThusDthel B&S$ risksiare hoh éxgeéidd to be significant and mebe
mitigated with appropriate measures. Most importantly, the overall benefits of the project are expected to
outweigh significantly the anticipated E&S challenges

This ESIA has been undertakefor activities associated with all five components of Project 1, based on the
feasibility study and will be updated during the implementation stage when detailed information on project
design and hydredynamic modeling results become available. The ESIA cosall components of Project

1. However, as noted above, most of the physical interventions are associated with Component 1 of Project
1. The physical activities of Component 2 (installation of navigation aids) and Component 2 (CDD works)
are considered tohave low E&S risk. No physical works are associated with Components 3 or 5, both of
which are considered to provide net positive benefits to the Project

Policy, Legal and Regulatory Framework

All applicable nationalacts, rules,and policies, as well adVorld Bank environmental and social standards

(ESS) andinternational conventions and treaties related to ths river management project have been
carefully studied and analyzed Project 1 of the* 2 %# $ ORedA OACDOUG6 Bghéstcddydyas OE A
DAO "AT CIi AARAOGESGO %l OEOI 11 AT QA4 perthe ECRADY MU (ie., RBWDBA O
and BIWTA) must obtain an Environmental Clearance Certificate (ECC) from the Department of
Environment (DoE) before initiating any physical activities. The procedure of obtaining an ECC for a Red
Category project can be summarized as follows:

Carrying out Environmental Impact Assessmedt Application to DoEA4 Approval of EIAA4
Obtaining Site Clearance Certificate and EQCThe ECC isubject to annual renewal.

The most relevantpieces oflegislation include: the Alluvial Lands Act 1920 and its amendment&mportant
in the context of land ownership in the Jamuna River corridgr Environment Conservation Act 1995 (with
amendments), Environmental Conservation Rules (ECR) 1997 and Amendment$rotection and
Conservation of Fish Rules (1985Water Act (2013); Inland Water Transport Authority Ordinance (1958);
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Acquisition and Requisition of Immovable Property Act 2017 (ARIPA(the key piece of legislation for land
acquisition and requisition in BangladeshBangladesh Wildlife (Protection and Safety) Act (2012)and the
Biodiversity Act (2017). These as well as all occupational Health and Safety (OHS) related laws are critically
examinedand set for compliance to protect the environmental and social aspects including terrestrial and
aquatic ecology, and fisheries, and maintain air and water quality during the construction and operation
stages of the proposed project.

Project 1 hasbeenA AT AA &1 EAOA O(ECESd %Q3 OEOE O AAO OEA
(ESF) Based on a review of the WB's ten ESF ESS (ESS 1 toEE¥1z Assessment & Management of
Environmental & Social Risks & ImpactsESSZ Labour & Working Conditions ESS z Resource Efficiency

& Pollution Prevention & Management ESS4& Community Health & Safety ESS& Land Acquisition,
Restrictions on Land Use & Involuntary ResettlementESS& Biodiversity Conservation and Sustainable
Management of Living Natural Resaees, and ESS1@ Stakeholder Engagement & Information Disclosure
are relevant to Project 1. The review included @ap analysisbetween ESS requirements and national
legislation. Where gaps were identified, the Project will adopt the most stringent standds.

7" 8C

Operational Policy OP x 8vt 0001 EAAOGO 11 )1 OAOT AGET T Al 7A0AOxAUOL

long-term morpho dynamic responses to river structures and navigation improvement may affect the

*Al OT A 2EOAOCGO0 OPOOOAAI AidDisputed Aread (OF AQ) is noOeeuehtioitte 0 OT EA A

project as none of the sites are locatedithin disputed territory .

Analysis of Alternatives

The Feasibility Study assessed 18 locations in 6 Districts (Kurigram, Gaibandha, Jamalpur, Bogra, Sirajganj
and Tangail) along both lanks of the Jamuna River within the Program Area. Based on a nudtiteria
analysis covering both technical and E&S criteria and input from the Bangladesh Water Development Board
(BWDB), Ministry of Water Resources (MOWR) and other relevant stakeholdettsyo (2) pilot sites were
selected in Project 1 at Bhuapur and Kalihati, respectively at which TBP@yetments, and embankments

will be installed. The E&S sulzriteria used in the multi-criteria analysis included: protection of local
settlement and critical infrastructures; impacts on navigation; gradual changes of river course; impacts on
agricultural lands; impacts on natural habitats; protected areas and sanctuaries; future land use change;
and climate change adaptation.

Various alternatives for riverbank protection and river training structures were assessed. These included:
impermeable groyne; Top Block Permeable Groyne (TBPG); targeted dredging and dumping; permeable
groyne in series; and hard point revetment; The TBPG structure has been determined assuitable
protective measure having low E&S risk. However, it needs piloting for monitoring its performance before
upscaling it in future subsequent SOPs. A major environmental advantage of TBPG as indicated by the
feasibility study is that TBPG is lesaggressive than hard structures such as spurs in affecting river channel
dynamics. TBPG would, therefore, contribute to gradual changes in the river course which might have
environmental benefits.

Various alternative locations and designs were considereaf Kalihati dredging. The selected alternative
was assessed as the most realistic, complementing the site Char and morphological conditions. Other
alternatives were rejected due to proximity of the right bank, which might cause bank erosion. A number
of dredging technologies and types of equipment were evaluated. However, the type of dredger will be
finalized by the contractor in their bid or in the method statement prior to commencement of the work.

Having considered some unavoidable negative impacts fromarious river management infrastructure

i AOET AGh EO EO AT 1Al OAAA OEAO OEA O.1 001 EAAO Al OAOI]

to build resilience against riverbank erosion. It also lacks the potential for contribution to national
economic development, socieconomic benefits and moving the country towards developed nation status.
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In addition, anticipated negative impacts of proposed Project 1 activities can be avoided or minimized by
implementing appropriate mitigation measures

Environmental and Social Baseline

Delineation of the Study area

The baselinestudy areafor ESIA was delineated differentially forenvironmental, social and biodiversity
baselines. The study area for environmental baseline was defined d&nvironmental Baselne Area of
Analysis (EBAA). The study area for social baseline was defined as Saaonomic Area of Analysis (SAA).
Similarly, the biodiversity baseline was assessed considering the study area defined as Biodiversity Area of
Analysis (BAA).

The Environme ntal Baseline Area of Analysis (EBAA) has been derived considering areas that are likely

to have direct and indirect impacts on its ambient environment by the construction and operation activities

at both Project 1 Pilot Sites. To analyze and measure the impacts resulting from project implemtgtion,

the required environmental baseline data are derived from primary field surveys of the pilot areas and
available secondary data. The Center for Environmental and Geographic Information Services (CEGIS)
environmental team visited the pilot sites aml collected sitespecific data for physical and biological
environmental aspects relevant to the ESIA.

The Socio-economic Area of Analysis (SAA) covers the combined Project Area of Influence (AOI) of
Project 1 of the JRECDP SOP, which includes the diiegpact area, indirect area, and control area beyond
the Project AOI. The Project AOI covers the 1 km buffer area of the project footprint area at each site. The
SAA also covers the entire unions (the lowest rural administrative unit) intersected by the pject footprint.

In addition, a brief of the socieeconomic condition (vulnerability, poverty, livelihoods) of the overall
program area was presented considering the Program AOI, which is a 5 km buffer of the program section
of the river.

The Biodiversity Area of Analysis (BAA) for Project 1 was defined as the natural and physical boundaries
covering the river area between the banks, floodplains and charlands. The BAA map covers a total area of
17,584 ha. The following criteria were considered while delinating the BAA:

1 Project Footprint (around 12 ha)and ProjectAOl (both direct and indirect, a total of 4645 hj;

1 Impact of Noise from the Piling (piling will be the majomoise generatingactivity);

1 River area covering alluvial corridor,floodplain, and chars between the banks

1 Physical boundary (e.g., the countryside limit of the floodplain of the leftank was considered up

to an existing road);

Possible hydrologicalimpacts of theactivities; and

1 Control area (upstream area, downstreanarea and the habitats along the opposite bank of the
river which are beyond the limit of project AOI)

==

Environmental Baseline Conditions

The Jamuna River tributaries in the eastern and central parts of the Eastern Himalayas have very high
elevations thatrange from between 1,000 to 5,000 m (masl). This compares to the Program and Project
area of the Jamuna River where the elevation ranges frobnto 284 m (masl).

Jamuna river is a highly braided river with multiple channels separated by numerous small satars and
chars lands. The average river width varies from 8 to 12 km. Although there was an increasing trend of
river widening up to 2010, the widening process has recently slowed down. The river width at Kalihati
varied between 4.8 km to 7.6 km duringhie period 1973 to 2020. Whereas the width of the river at Bhuapur
varied 8.1 km to 9.9 km during the period 1973 to 2020.

Erosion is a predominant morphological feature in the Jamuna River, with the bank erosion of both the left
and right banks within the Program area averaging 2,025 ha/year for the period 1973 to 2020. Both of the
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selected pilot sites are currently exposed to high riverbank erosion. The Kalihati site is eroding at a rate of
48.33 m/year and the Bhuapur site is eroding at a rate of 32.5m/yar, respectively.

The rainfall varies greatly in a year, the monthly rainfall varies from 10 mm to 1200 mm. Maximum rainfall
occurs in August and September. Over the past 59 years, the total annual rainfall varied from about 1000
mm to nearly 5000 mm. In he last 59 years there were 11 heavy rainfall events with 200 to 300 mm of rain
and 7 extreme rainfall events with more than 300 mm of rain in the EBAA.

The water level in the Brahmaputra in the EBAA attains its peak in Juugust and the lowest flow occus
in February. In the EBAAmMaximum water level is 15.11 mPublic Works Datum PWD) in the month of
August while the minimum water level is 6.13 m PWD in the months of February and Mar@tased on the
water level during the period 1980 to 2009).

Generally, June to October is monsoon season when river discharge is high and the November to April
period is dry season when river discharge is low. The river discharge varies widely in a year. The mean
monthly discharge for the last 40 year varies from 103128.8n3/sec (September) to 14968.6 r/sec
(February). The historically recorded maximum discharge of 103,129 #sec occurred in September, 1998
and the historically recorded minimum was 2037 ni/sec which occurred in March 2013.

The JamunaRiver is considered to be one of the most heavily sedimetaden large rivers in the world
Estimates indicate that the river carries 13 million tons of suspended load during the flood season.

The DoE conductsnonthly water quality monitoring of the river. Thedissolved oxygen (DOYyalues ranged
from 5.44 mg/l to 11.36 mg/l in dry seasons and 5.62 mg/l to 8.05 mg/l in wet season&iological Oxygen
Demand BOD values ranged between 0 mg/l and 5.1 mg/l, exceph the dry season of 2013 (16 mg/l)
The pH values ranged between 6.74 to 8.22The onsite water quality analysis found surface water
temperature varying between 2425 C,andturbidity ranging between1.85 to 8.9nephalometric turbidity
units (NTU). The najor water pollution sources are domestic. The river flows across a deely populated
area with 800 person/kmz2. A large portion of the domestic waste and wastewater from these settlements
ends up in water. Another possible source of pollution can be agridtural lands where intensive use
fertilizers and pesticides occurs. Urea, TSP, MP, Gypsum and, in a few cases,afa commonly used
fertilizers. The residue or breakdown product of these pesticides might remaiin the river water and
sediment. Secondary lierature sources suggest that there is an increasing trend of miciplastics in the
Jamuna River and that the sources are mostly transboundary.

Air pollution is localized and comparatively moderate in the Project AOI, as very few industries are located
in the area. The air quality analysis recorded, Suspended Particulate Matter (SPM) varying 261 to 593
pg/m3, NG 6.357 11.9 pg/ms, and not detectable S©n the EBAA.

Usually, the project area experiences calm and quiet conditions as there aremuaticeable noise generating
sources. The main sources of local noise include rural vehicles, river vessels, diesel endiased pumps,
trucks and commercial activities. The gerage noise levelsn the EBAAwere recorded as 30-50 weighted
decibel average (8A), which complieswith both national (ECR, 2006)and international standards (IFC
2007).

Biodiversity and Living Natural Resources

The BAA included: (i) the riverine zone consisting of river and alluvial areas, mudflats, sahars and
submersible chars;and (ii) the floodplain zone consisting of terrestrial areas, attached chars (river islands),
croplands, grasslands, homestead vegetation, planted forest areas, freshwater, saniting and storage
areas, and builtup areas of common landcover and land useccurring in these habitats. There are mostly
three types of ecosystems terrestrial, freshwater and charlands.

Habitat mapping, that was undertaken on the basis of land use and land cover analysis, identified seven
types of habitats (i.e.newly emerged charlands and mudflats, iverbanks, agriculture lands, embayment
area, arboreal habitat, and river water area). Among them, charlands & mudflats and river water area are
natural habitats. The rest is modified habitatThe floodplain and old charlands are dminated by modified
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habitats such as agricultural lands, settlements and developed areas. The river supports a high diversity of
fish, amphibians, reptiles, birds, and mammals along with many invertebrate and floral species. The river
and adjacent areas spport ecologically significant habitats, including important fish habitat, breeding
grounds for threatened reptiles (e.g., Gharial), movement corridors for birds and habitat for large aquatic
mammals (e.g., Ganges River Dolphin). The river and adjacentaselso support many ecosystem services,
most notably the commercially important fishery.

According to the IBAT data list, the river reaches within the project area are a part of the Jamuna
Brahmaputra Important Bird and Biodiversity Area (IBA), MadhupurNational Park (which is located 32.7
km away) and two Dolphin sanctuaries (which are located 35.8 km and 36.8 km, respectively from the
Project site). In addition, the GoB has recently declared a fish sanctuary (fishing prohibited area) which
occurs in the BAA as well. The screening of the protected area in line with the ESS 6 requirements is
presented in Table 2.

Table 2: Legally Protected and Internationally Recognized Area of High Biodiversity Value in and
around the BAA

DISEES Status and | IUCN
Area Name from Designation Cateqor Alignment with ESS6 | Screening Results
BAA g gory
Silanda Both sanctuaries are far
Nagdemra from the site but
Dolphin 35.8 km Legall relevant to the project
Sanctuary galy . site due to potential
protected area VI Qualify as legally impacts to river
Nagarbari by GoB, listed in protected areas d 'IO hin. theref
Mohonganj the IBAT dolphin, t. eretore
Dolohin 36.8 km included in the
Sanpctuar Biodiversity Risk
y Assessment
Terrestrial National
Legally Park not connected
l\Nﬂgtcij:r?arl)lulgark protected area with the Jamuna River
Ke 327 km by GoB, and v Qualifies asalegally hydrology. Not relevant
Bio)ziiversit ' Important Bird protected area to the proposed
Area y Area, listed in intervention and
the IBAT excluded from the risk
assesment
Jamuna Important Bird Qualifies as an
Brahmaputra Area, listed in . . . .
River Key 0 km the IBAT Not _ |nterna_t|onally _ Rele_vant, included in
Biodiversit Not leqall applicable | recognized area but is | the risk assessment
y gaty unmanaged
Area protected
GoB designated
eco-park for
gﬁggeelbél:ghu 7 km izegll(l: beauty, Unknown Qualifies as legally Relevant, included in
Parkg Prgtec){e d. not protected area. the risk assessment
listed in the
IBAT
Has relevance to
GoB Designated Relevance is not proposed mitigation
Jamuna River 0 Fish Sanctuary, Unknown linked with ecosvstem and is therefore
Fish Sanctuary not listed in the manacement Y included in the
IBAT g Biodiversity Risk
Assessment

Key Biodiversity Features

Following are the keybiodiversity features of the area:
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1 A total of 76 floral species were identified in the area, including at least 40 tree species, 33 herbs
and shrubs, and 3 bamboo species;

1 A total of 332 vertebrate species were identified, including 25 species of mammala23 bird
species, 36 reptile species, 15 amphibian species and 77 fish species. The Integrated Biodiversity
Assessment Tool (IBAT) species list and national sources indicate a total of 38 critically
endangered (CR) and endangered (EN) species (includingtammals, 13 reptiles, 9 birds, 13 fish
and a floral species) within the 50km buffer area of the Program area. Among them, 27 species are
likely to be present in the BAA, including Ganges River Dolphin, Gharial, Fishing Cat, Ttstied
Roofed Turtle, Blak Softshell Turtle, Pallas's Fisteagle, Blackbellied Tern, Indian Skimmer, and
several fish species.

1 From the fisheries point of view, the island chars are very important for the river fisheries. The
embayment area near char is also highly important fofisheries which serves as grazing and
nursing ground for small species of fish, includingCabdio morar (Piyali) Ailia punctata
(Banshpata),Ailia coila (Kajuli), Eutropiichthys vachgBacha),Mystus cavasiu§Golsha), Qupisoma
garua (Gharua), Glossogobius giuris(Baila), Salmostoma acinaceqChela), Gudusia chapra
(Chapila). The Jamuna River is also a major spawning site for major carp species. In 2020, the
Department of Fisheries identified 22 spawning sites in the Jamuna River. The scouringa and
eroding bank area of the river is highly favourable for Big Cat Fish (Boal and Air).

1 Inhomestead areas planted fruit trees (e.g., Bel, Khuksha, Olive, Am, Payara, Jam, Boroi, Tal, Chalta,
Khejur), firewood (Rain tree, Dewa) and timber (Arjun, Kribnachura, Eucalyptus, Rain Tree,
Sissoo, Jarul) are commonly found. Common riparian species are BordizZyphus mauritiang,
sisso Dalbergia sissy Eucalyptusspp., pitali (Trewia nudiflora), shimul (Bombax ceibg rain tree
(Albizia saman, ban palang Rumex maritimu3, ghagra anthium indicun), bankhira (Croton
bonplandianum), amrul (Oxalis corniculatd, durba (Cynodon dactylon Common aquatic floras are
Nal (Phragmites karka, Dhol Kolmi (pomoea carned Kachuripana @ontederia crassipgs
Maloncho (Alternanthera philoxeroidey, Thankuni (Centella asiatica.

The bio-calendar of area wildlife and fishes are influenced by river hydrology. Monsoon season is important
for breeding for most of the wildlife and dry season is important for breeding of Dolph and Gharial. Fish
production is also influenced by water discharge and water depth, and seasonal life cycle, of these fish
groups. Monsoon season is important for spawning, nursing, growing, and foraging of major carp species.

Critical Habitats

Using the IBAT dataset, and available national and local assessments, critical habitat assessment was
conducted in line with WB ESF ESS®he IBAT listed a total of 903 species including 9 globally Critically

Endangered (CR) and 18 globally Endangered species. Tiséof species was further updated with the data

from IUCN Red List of Bangladesh (IUCN Bangladesh 2015). While determining the conservation status,

priority was given to the national red list ratings and global IUCN Red list status. Thereafi¢he relevance

of critical habitat was assessed for each species on the basis of expert judgmdrite critical habitat
assessmenfound Gharial, Ganges River Dolphin, Fishing Cat, and two fishBagarius bagariusand Chitala

chitala) qualify as having critical halitat features. Among them, the Ganges River Dolphin, Fishing Cat and

OEA Oxi1 AZEEOE ODPAAEAO OOEBECCAO OEA O1T AO GCAET OARNOEOAI Al
Sacioeconomic Baseline

The population living along the banks of the Jamuna River are highly vulnerable to river flooding ahdnk
erosion. An earlier survey found that 35% of the population living along the Jamuna River and its chars
have been displaced 3 to 5 times in their lifetime by river bank erosion. Field visits undertaken by CEGIS in
June 2021 and September 2021 to botthe pilot sites identified that there are community driven areas,
with many households, schools (primary and high), mosques, madrasas and temples that are at
considerable risk of flooding and damage due to bank erosion
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This region is considered adeing the highest povertystricken area. In general the population in theSAA
has a low development status onhe basis of:(i) human capital (i.e., low literacy/education, skill levels);
(i) financial capital (i.e., 5360% of the population belong to laver and/or upper poverty level); and (iii)
physical capital (i.e., poor housing, little or no land; nearly twahirds living on the old embankment and
chars are landless).

In the SAA a total of 26,307 households with a population of 116,450 are living, ieh is comprised of
50.7% males and 49.3% females. The sex ratio is 103, which refers to 103 males per 100 females. The
average density is 1,112 persons per ktn The average household size is 4.4 persons, with most households
comprised of 3 to 4 members (BS, 2012; projected for 2020) In terms of employment in the SAA, the
workforce has been distributed into three sectors: agriculture; service; and industry. According to
Bangladesh Bureau of Statistics (BBS) 2012 data, agriculture is the dominant modelieélihood in the
Program AOQI, estimated at 83%. This group is comprised of crop farmers (including sharecroppers), fishers
(both professional and seasonal), and livestock and poultry farmers. The secotatgest employment
sector is the service sector, with refers to salaried employees such as those working in offices, teaching,
and people involved in the transportation service. About 19% of people in the project area are engaged in
the service sector. This is comparatively lower in the Program AOI (13%Also, involvement in the
commercial/industrial sector (including garment production) is higher in the SAA (8%) than that of the
program AOI (4%).

The divorce rate is quite higher in this area. Around 8.5% women are widows. Traditionally women are
very conservative in this area due religious and social bindings, which limits their participation in the public
atmosphere. Women have lower participation in economic activities (i.e., in Bhuapur only 3% women are
employed, and in Kalihati the figure is only 0.9%)they mostly manage household work. There is a
difference in wage rate between men and women, with women being paid less for equivalent work. The
literacy rate among the women is also lower than men (around 45% men and 35% women are literate).
During stakeholder consultation, women also reported sexual exploitation and abuse / sexual harassment
(SEA/SH) by their partners. Only a very few women who have wedlff paternal families raise their voices
and seek justice.

There are no known indigenous people ormall ethnic minority groups or settlementsin the Project AOI
or Program AOI There are no known cultural heritage or historical sitesvithin the project footprint area

Environmental, Social, Labor, Occupational Health and Safety, Community Health
and Safety, and Security (E&S) Risks, Impacts and Mitigation Measures

The impacts assessment covered the negative E&S impacts and risks. E&S impacts and risk were identified

for Valued Environmental and Social Components which were selected through a processlitd#rature

review, expert judgment and expert consultation. The E&S impacts and risks were identifiedrough a

brainstorming session among the team members, taking the feedback frothe baseline surveys and

stakeholder consultations. Impacts were qualitately evaluated following a systematic approach on the

basis of their significance which was defined by magnitude and sensitivity of the impacts. The magnitude

was determined on the basis of duration, spatial extent, reversibility, compliance to legal sidards, and

1 EEATEETTA T £ 1 AAOOOAT AA8 4EA OECI EZXZEAAT AA 1T £ AT EI PA
ATA O,1x68 /I'TAA Al Ei PAAO xAO AOAI OAOAAh APPOI POEAO!
mitigation hierarchy. The E&Simpacts and risksx EOE OOOAMOOBEOQEA|I ®ECIT EALZEAAT AA
mitigation measures and residual impactsare summarized in Table 3 found toward the end of this

executive summary).

Assessment and Management of E&S Risk and Impacts (ESS1)

Asnoted previously, most of the activities with material E&S impacts are related to Component 1 of Project
1.
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Analysis of environmental and social impacts and risks for Project 1 focused on: (i) river hydrology and
morphology, including flood risk and erosia; (ii) water quality; (iii) air quality; (iv) noise and vibration;

(v) impacts on biodiversity, including impacts on modified, natural and critical habitats, and legally
protected and internationally recognized areas of high biodiversity value; and (v) @-economy, including
livelihoods, economic activities, occupational health and safety, labor conditions, community health and
safety, and SEA / SH.

Impacts and risks during pre -construction and construction period

The significant E&S impacts and risks wting the pre-construction and construction phases are mostly
related to land acquisition and resettlement, labor influx, pollution from construction activities and
dredging. Among the construction activities, irsitu pile driving would cause increased nae levels. There
would be a need of driving 366 piles at the Bhuapur and 540 piles at the Kalihati sites. Noise level (Lmax)
from pile construction is estimated to be 84.93 decibels (dB) at 50 m, 77.40 dB at 100 m, 59.93 dB at 500
m, 52.40 dB at 1km, and 4.88 dB at 2km from the source. Dredging, waste from construction sites, and
dumping of sandfilled geobags would cause increased turbidity in the water column, with additional
potential risk of water pollution from oil spills from a dredger. However, theg construction phase impacts

will be mitigated by implementing the Environmental and Social Codes of Practices (ESCOP) and mitigation
measures. Similarly, air pollution from construction activities, most likely from dust dispersion. will be
mitigated by the ESCOP, GIIP and mitigation measures. There is a risk of public disturbance and nuisance
due to construction activities which will be mitigated by the ESCOP and mitigation measures. There is also
A OEOE T & AGAI OOETT 1 £ O ékehokl® ohdulbatioGil Bdaect bosiis.iA D OT E A A
separate Stakeholder Engagement Plan (SEP) has been prepared to manage such risk. The construction
activities might also put additional pressure on existing facilities like health, sanitation, road networkand
navigation. As noted above, the major and substantial impacts and mitigation measures along with residual
impact are presented in theTable 3

Impacts and risks during Operation and Maintenance period

The operation phase impacts are mostly related tohe change of river course or planfornfollowing the

installation of TBPG and dredging. Generally, bank protection works shifts the erosion risk downstream.

(T xAOAOh OOAE OEOE EO 11 x AAAAOOA T &£ OEA pPwiks AAOGO O
careful siting of project activities and dredging alignment minimizing the risk of downstream erosion. In

addition, disaster risk financing solutions (e.g., disaster insurance, recovery funds) and disaster
preparedness and awareness building haveden considered to manage such risk.

Component 2 of theproject anticipates a nominal increase in inland cargo and passengemovements
(additional 2 million tons cargo and 5 million passengers annually by 2030)There is a risk of ship
generated pollution. The project considers E&S risk management capacity building of the BIWTA,
developing standard ship operational procedures, and introducing prototypes of environmentally friendly
cargo vessels and pontoons.

Following the mitigation measures, the residualisks for the above impacts are lowered to mostly low with
a few mediums from their premitigation risk levels of substantial and highs. Therefore, provided that the
appropriate mitigation measures are undertaken, this project is not expected to have any joalong term
negative residual impacts.

Labor and Working Condition (ESS2)

A separate Labor Management Procedure (LMP) has been prepared which identifies labor issues and
outlines the mitigation measures. The LMP has identified four types of laborers / wkers who will be
engaged in the Project: (i) direct (PIU staff seconded by the Government and the consultants); (ii)
contracted (or-sub-contracted) laborers; (iii) community workers and (iv) Primary Supply Worker. The
total number of labor in a site would be maximum 200 which can occur during the peak time of
construction.
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Risks include: health and safety of workers; employment of child labor; nepayment of wages by
employer; nonpayment of benefits (compensation, bonus, maternity benefits etc.) by empley,
discrimination in employment (e.g., abrupt termination of employment, working conditions, wages or
benefits); risk of SEA/SH (e.g., increasing demands placed on sex workers, risk of trafficking, verbal
abuse/teasing); and health risks of labor relatig to HIV/AIDS, COVIEL9 and other sexually transmitted
diseases.
4EA |, -0 ODAAEEZEAAI T U 1001 EITAO OEA DPOIEAAOSO DI OEOETI
assesses the adequacy of national labor laws and identifies the commonalities and gdpd Ox AAT OEA 7" 8
ESF standards and legislation of Bangladesh. The LMP incorporates Occupational Health and Safety (OHS)
measures ensuring appropriate implementation of ESS4 and includes a component on responses to COVID
19. Given the current pandemic sitt®@ ET T h OEA " 7$" xEI 1 A 111 x19.0EA 7"60 E
An OHS plan has been presented to serve as a practical outline for the Contractor to manage OHS risks as
PAO OEA 7"80 %w33¢ OANOEOAI AT 6Oh " AT Cl AAAWIBésatedAC DI AOT
in the Contract. The most common categories of hazards associated with Project 1 activities include: (a)
equipment mobilization and construction materials transport through public roads; (b) piling/excavating;
(c) continuous noise exposure dring piling and as a result of exposure to noise generated by other
machinery; (d) scaffolding ladder work; (e) COVIEL9 pandemic; (f) ergonomic hazards; and (g) drowning
due to vessels sinking / life lost during work near/on water. A Risk ranking matrixhas been prepared to
identify and assess all potential workrelated hazards and their severities and eventually propose controls
to reduce the risks of injuries and illness by establishing processes and standard operating procedures
(SOPs) in accordance wl good international industry practice (GlIP). Based on the risk matrix, hazards
AOA COAAAA EOT I OxAOTEITGCo O OOAOEI 006 OI OAAOAOOOI DPE
The specific mitigation measures to be adopted are:

91 The Project will prohibit the recruitment of children and use offorced labor;

9 Labor practices and issues related to labor influx will be monitored, managed and translated into

OACOI AO POAAOGEAAS8 2A0PT 1 OEAT A PAOOEAOS AAOGEI T O xE
1 Recruitment of skilled personnel with relevant exgrience and knowledge to support
implementation of the LMP;

1 Establishment of a standard grievance redress mechanism (GRM);

1 Ensuring that the Worker Code of Conduct and individual Contract Agreement are read and signed
by the worker at the time ofrecruitment;

91 Provision of safe water for drinking and domestic use for workers on site and in construction
camps in accordance with Schedule 3(b) of ECR, 1997;

91 Provision of medical facilities on site and in construction camps and access to health care;

1 Labor camps will be constructed in compliance with GIIP as described in Workers'
Accommodation: Processes and Standards (IFEBRD 2009};

9 Training of workers on OHS;

1 https://www.ifc.org/wps/wecm/connect/topics_ext_content/ifc_external_corporate_site/sus tainability -
at-ifc/publications/publications_gpn_workersaccommodation
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1 Performing an OHS risk analysis will be undertaken before any task and a task specific jatzérd
analysis (JHA) plan will be developed by the Contractor (an outline has been provided in the ESIA);

1 No Personnel can enter the construction area without the appropriate personal protective
equipment (PPE) and no worker shall perform a task unless tlyehave undergone appropriate
training.

Resource Efficiency and Pollution Prevention and Management (ESS3)

The riverbank protection works and groyne construction will require different materials such as earth,
aggregates, boulders, and sandIt appears thatmost of the construction materials are available within
Bangladesh Otherimportant materials such ascoarse aggregates, bitumen, strands, expansion josnand
steep pot bearings wouldalso be purchased from local vendors who generally import these matefs from
India. These sources should have low E&S impactsisofar as they will not comefrom areas affecting
natural habitats and will not be dependent on the use ofhild labor or forced labor.

There might be a need for removahnd/or compaction of topsoil in the event that cleanup and removal of
spilled hazardous materialsis required. Therewill also be potential noise, water and air pollution (mostly
dust spreading)impacts from construction activities.

Earthwork will be undertaken which requires the movement of 126,522.5 m of earth at the Kalihati site
and 122,591 n? at the Bhuapur site by truck/boat or any other meanswhichwill cause noise and vibration
along the transportation routes.Pile driving will involve the use ofvibratory hammerswhich produce less
noise than impact pile drivers.

Pile driving of 17,185.53 mat the Bhuapur site and 28,568.7 mat the Kalihati site will increase the ambient

noise levesOBD O1T A EAOI £O01 1 A OiAdloseiodmity td tAespilot sheb.i | OT EOEA OB
There will be no use of groundwater for construction purposes (e.g., for production of concrete or dust
control). Groundwater will be used for drinking and other domestic purposes.

The ESIA includes a humber of ESCOP to manage pollutitsks during construction. Theseinclude:

ESCOR: Waste Management

ESCOR: Fuels and Hazardous Goods Management
ESCORB: Water Resources Management

ESCOR: Drainage Management

ESCOP: Soil Quality Management

ESCOB: Erosion and Sediment Control

ESCOP7: Topsoil Management

ESCOR: Topography and Landscaping

ESCOBP: Quarry Areas Development and Operation
ESCORUO: Air Quality Management

ESCOR1: Noise and Vibration Management

ESCORZ2: Protection of Flora

ESCOR3: Protection of Fauna

ESCORA4: Road Transport and Road Traffic Management
ESCORS5: Construction Camp Management

ESCOP 16: Cultural and Religious Issues (including management of cultural heritage / chance find
procedure)

ESCOR7: Workers Health andSafety

ESCORS: Construction and Operation Phase Security
ESCOP 19: Operation of Heavy Equipment Management
ESCOP 20: Excavation

ESCOP 2 Lifting and Material handling

=A =4 =4 4 -8 -4 4 -4 4 -4 a8 -8 -8 -8 -8

=A =4 =4 -4 -4
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1 ESCOP 22: Dredging and Disposal

In line with these ESCORhe Contractor shall prepare in advance of any worksa work plan detailing the
following: type and numbers of equipment required estimated volume of material to be cut or excavated
details of approved disposal sitesarrangements made for transport of excavated materiaito the approved
disposal sites dust suppression measures at excavation sigeand along transportation routes methods of
stacking and/or handling the excavated material at the disposal sitncluding a rehabilitation plan of the
disposal site andhealth and saéty measures and emergency response plan for the entire operation shall.

The Contractor will also prepare a Construction Environmental and Social Action Plan (CESAP)
demonstrating the manner in which it will comply with the requirements of site-specific management

plans, ESCOPs and the mitigation measures proposed in the Environmental and Social Management Plan

j 3-0Qq 1T &£ OEEO %3)! 2ADPIi 008 4EA #%3!'0 xEIT AA OOAI E
before commencing any worksand will be approved by the Engineer.

Community Heal th and Safety (ESS4)

Community related hazards will result from project construction activities and operation. Such risk
generally includes the health, safety, and security risks and impacts on projeaffected communities.
However, given the nature of the Project, the CHS risks are mostly associated with the construction phase
of the Project. A risk ranking matrix has been prepared to identify associated construction and operation
related hazards with their likelihood and magnitude to set the appropriate preventive measures to reduce
or lessen the impacts on nearby communities. Some unavoidable hazards have been ranked as serious to
catastrophic in the risk matrix, including: (a) spread of communicable deases (e.g., TuberculosigB);
COVID19); (b) vector-borne diseases; (c) sexual exploitation and abuse, and sexual harassment (SEA/SH);
and (d) use of public roads for construction equipment / vehicles. The potential increase in incidences of
communicable and vectorborne diseases is primarily associated with the influx of workers into nearby
communities. The CHS risks associated with the operation period includes failure of the river bank
protection due to either faulty design or natural extreme eventsfalse sense of security from river bank
protection, and ship accidents.

To reduce or control the possibility of injuries and fatalities associated with potential hazards to projeet
affected communities, a CHS Plan will be prepared for the Project. Projesinagement will establish a
Health and Safety Committee to monitor and supervise the implementation of measures set by the
authority. In addition to the CHS Plan, the Contractor will develop an Emergency Preparedness and
Response Plan (EPRP). To guide tR®ntractor in preparing the detailed CHS Plan, an outline of a CHS Plan
that includes impact and risk mitigation measures, has been prepared and is included as an annex to the
ESIA.

As the proposed Project 1 pilot sites occur in rural settings, where a rderate influx of workers will be

engaged for construction, the gendeA AOAA OET 1 AT AA j'"6Qq AT A 3% ¥3( OEOE
induced SEA / SH risks will be managed through a SEA/SH Response Plan that has been developed in
accordance with he World Bank Good Practice Note on Major Civil Works.

Land Acquisition, Restrictions on Land Use, and Involuntary Resettlement (ESS5)

Project 1 will require a total of 522.35 acres (211.39 ha) of land for construction of revetments, disposal of
dredged maerials and construction of flood shelters (under CDD). A summary of the land requirements
and possible procedures for land acquisition are provided iTable 4.At this stage, a Resettlement Policy

Framework (RPF) has been prepared as design revisions asagoing.

Table 4: Land Requirements and Probable Procedure of Land Take

Project Activity Land Procedure for Land Acquisition PAP
Requirement
Construction of 11.86 acres (4,8 | Land acquisition and 25 (Male 13,
Revetment and ha) Resettlement, Female 12)
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Embankment at Kalihati

Displacement of

Embankment at Bhuapur
site

site 78 houses
Construction of 17.05 acres (6.9 | Land acquisition and 367 (Male 185
Revetment and ha) Resettlement Female 181)

Displacement of 4
houses

shelter

willing-OAT 1 A0 1T O 00

AT 1T AGEIT T o

Disposal of Dredged 415 acres Not required. No PAPs
material (Kalihati site (167.95 ha) Shirajgongj Economic Zone has
dredging) requested BWDB to fill their 415

acres (167.95 ha) of land up to 3m

height by dredged material.
Kaoakola Char protection| 78.44 acres Negotiated Settlement by using 120 (Male 65,
and construction of flood | (31.74 ha) OEA 11 AAI b@& Ox B Female 55)

No displacement
of structures

Based on the RPF, a Resettlement Action Plan (RAP) complianthgSS5 will be developed, disclosed, and
implemented before invitation of bids for construction works. This RAP will detail compensation
assessments, criteria for eligibility and entitlements, and livelihood restoration support measures
including, but not limited to: assistance to reestablish business/enterprises; assistance to affected wage
laborers and regular employees; compensatory allowance for lost rental income and tenants;
compensation for lost workdays of temporary wage laborers; assistance to &fA OAA OAT A1 0038
sharecroppers; special allowance for vulnerably poor wometmeaded households (WHHSs); income and
livelihood restoration program and employment opportunities to be offered to the projectaffected persons
(PAPs) during construction;and budget and institutional arrangements for implementation. The RAP will
be prepared before the floating of the bids for construction.

Biodiversity Conservation and Sustainable Management of Living Natural Resources (ESS6)

The biodiversity impacts and risksof Project 1 activities would be mostly low to moderate due tthe scale
of the interventions.The site-specific impacts on biodiversity include disturbanceto aquatic and terrestrial
ecosystens; displacement of individualsand populations of speciesalteration of habitats; alteration to
population dynamics, changes in species compositiogrand isolation or fragmentation of habitats.The key
impacts during the construction phase include:

1 Disturbance tothe Brahmaputra-JamunaRiver Key Biodiversity Area (KBA);

1 Loss of mixedbut mostly modified, habitats along theriver banks;

1 Risk of increasing disturbance and reduction of suitability in the natural habitats (river area,
mudflats, chars) due to pollution foise, water pollution, etc.) from construction activities
including dredging;

1 Loss/disturbance tobenthos and the riverbed due to dredging

Disturbance of nocturnal wildlife due to installation of navigationaids and devices

1 Risk of physical injury toGanges RiveDolphins, and Gharial through collision

=

2The ownership situation in the chars has not been legally determined which limits any legal procedures
of land acquisition. Therefore, negotiated settlement is preferred where there ould be scope defining the
ownership based on social recognition. It is acknowledged that voluntary land donation is potential risky,
but until the Project design is finalized he feasibility study team requests to have the both voluntary land
donation andnegotiated settlement retained as options.

XXXViii

EAOI



Executive Summary

91 Disturbance to Dolphirs, fishing cas and Gharial due to noise of construction activitiesuch
aspile driving

1 Temporal loss of habitat of BaghairBagarius bagariu$ and Chital (Chitala chitald) fish;

1 Risk of disturbance toDolphins and Gharial due to increased light and sounalssociated with
increased navigation postconstruction;

1 Risk of disturbance to aquatic wildlife inthe river and chars (frogs, turtles, fishes, reptile) due
to increased light andsound.

The risks and impacts associated with the operation phase of the Project includeantraction of mudflats
river area (alluvial zone) and Charlandsand concomitant reduction innatural habitat at these locations,
and potential damage due to ship relted pollution.

The assessment of the critical habitats triggered bgharial (Gavialis gangeticus Ganges River Dolphin
(Platanista gangeticg, Fishing cat (ionailurus viverrinus), Baghair(Bagarius bagariu3 and Chital (Chitala
chitala) indicates that most of the impacts can be avoided and/or mitigate(rable 5).

Table 5: Screening of Critical Habitats

Species triggring | Potential Project Risks and Impacts Net Gain Requirements
critical habitats

Gharial There is a potential disturbance to Gharial Impacts can be avoided; net
Gavialisgangeticus through dredging, noise emissions associate( gain is  therefore  not

with piling and the increased presence of required
workers  associated with  construction
activities. However, a minimal population of
Gharial is expected if any atlhand mitigation
to flush sensitive species away from
construction works is considered sufficient to
avoid any potential impacts.

Ganges River Dolphin Dolphin might be disturbed by dredging| Mitigation will be necessary,
Platanista gangetica operation and pile diving for groyne| net gain will, therefore, be
construction. required. Engagement with
specialists and staff from
nearby dolphin sanctuaries
is needed to explore the
option for net gain.
Prionailurus viverrinus | Was not found in survey period but the BAA Mitigation is required to

Fishing Cat does include suitable habitat for this species| discourage construction
Fishing cats will not be impacted by dredging workers from disturbing this
activities but construction works on the river | species, including

bank. The presence of workers may raise th¢ indiscriminate killing and

levels of disturbance, althagh impacts will be | engaging in illegal wildlife
minimal. trade. A residual impact
needs to be determined, and
minimal net gain may be

required.
Baghair Eroding river bank is the preferred foraging| There is no known reliable
Bagarius bagarius habitat. The proposed intervention would| mitigation,  however, a
Chital alter this habitat by preventing the erosion,| residual impact assessment
Chitala chitala filling the scoured area with sandfilled | will be constrained by the
geobags although the overallimpact of the | lack of data on these specieg
pilot phase to these fish will be low. The Department of Fisheries
will  be consulted to

investigate oppatunities for
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developing effective
mitigation.

Indigenous People (ESS7)

Based on the criteria defined in the WB ESS7, there are no indigenous people foimthe SAA This was
validated with the social impact assessment and was confirmed by ti¢B Team.

Cultural Heritage (ESS8)

There are no known cultural heritage or histortal sites in the SAA except some recently built mosques, and
temples. None of them occur within the project footprints. Therefore, no material impact on cultural
heritage is expected.

In case of any chance finds, proper management plans will be prepared compliance with GOB
archaeological regulations and ESF requirements. A chance find procedisencorporated in ESCOP 16
Cultural and Religious Issues.

Financial Intermediaries (ESS9)

Financing of Project 1 will not involve the use dfinancial intermediaries. Therefore, ESS9 does not apply.

Stakeholder Consultation and Disclosure and Feedback (ESS 10)

Several stakeholder consultation meetings were conducted for Project 1 during the preparation of the ESIA.
A total of 19 consultation mestings were conducted across June, September and November 2021, and
January and February 2022 with local people including local government officials, elected members of the
local government institutions and local officers of the implementing agencies (IAs)During the
consultations local people raised several concerns, including: (i) continued erosion and loss of land; (ii)
lack of appropriate measures for bank protection and river stabilization; (iii) lack of support and/or policy

to assist those who are tsplaced by the erosion processes; (iv) loss of livelihood and limited alternative
sources for support and survival; and (v) poverty and marginalization among the displaced and vulnerable
groups. These concerns were considered in undertaking the impact &ssment. The 1As also considered
these concerns during preparation of the feasibility studies. In general, the PAPs are willing to contribute
land for proposed activities in exchange for compensation payments. However, the PAPs expressed their
concerns o\er the complexity and adversity related to receiving compensation related to land acquisition.
They clearly indicated the need for a transparent procedure.

Based on these initial meetings, local stakeholders have indicated support for the Project with an
expectation that the Project will save them from the riverbank erosion. For any sort of communication,
local people prefer notifications via mobile phone and organizations prefer notifications via official letters.
Stakeholders also mentioned their preferene for daytime meetings at a location that is readily accessible
by all.

Since it is essential that stakeholder consultation continue during the project planning, implementation,
and operation stages, a standalone Stakeholder Engagement Plan (SEP)b®®s prepared alongside the

%3)!8 4EA 3%0 Al iDIEAO xEOE OEA '/ " OACOI AOETTO AT A C

Project 1 will engage all stakeholdersz for example, national/regional stakeholders, PAPs, vulnerable

communities, differend0 ET OAOAOOAA CcOi 6pOh 11T AAT ATi11 061 EOU PAIT Pl Al

groups, laborers, and contractors, and provide them with a mechanism through which stakeholders can
raise concerns, provide feedback, or make positive and negative commeastsout project related impacts
and benefits.

Rapid Cumulative Impact Assessment

A Rapid Cumulative Impact Assessment (RIA) evaluates changes resulting from the proposed JRECDP
Project 1 interventions when combined with impacts of previous and foreseeableiture development in
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Jamuna River and its downstream areas (IFC, 2093 Interventions considered in the RCIA include: (a)
Flood and Riverbank Erosion Risk Management Investment Program (FRERMIP); (b) dredging activities
and other river stabilization works; (c) Bangabandhu Railway Bridge; (d) upstream water diversion and
hydroelectric projects; (e) Integrated JamunaPadma Rivers Stabilization and Land Reclamation Project;
(f) Sustainable Restoration of Connectivity of Major Navigation Routes; (g) Enfi@ement of Agricultural
Productivity towards Food Security in Char Lands; and (h) Restoration of Buriganga River (New
Dhaleswari-Pungli-BongshaiTurag-Buriganga River System.

Based on the review of secondary informatiomnd transparent and meaningfulconsultations, threevalued
environmental components (VECs) are identified(a) Flood and Erosion Risk, (b) Aquatic Biodiversity, (c)
Rural/Char Livelihood. The cumulative impacts are related to the river narrowing resulting from river
stabilization works (under present past, present and future projects) which will increase the water flow
velocity that will, in turn, increase the risk of seasonal flooding and change the erosi@tcretion pattern
in the outfalls of Jamuna River such as Padma and Meghna. The clative impacts and their significance
are presented in theTable 6

Table 6: Cumulative Risks and Impacts and their Significance

Cumulative Impacts and Risk Magnitude | Sensitivity | Significance
VEC 1: Flood and Erosion Risk
Risk of rising erosion in the downstream of Jamuna M S M

River, at confluence area

Increase of rising flood risk in the charlands S _

Increase of rising flood risk at the at the outfall of Jamuni M S M
Z Padma confluence

VEC 2: Aguatic Biodiversity
Reduction of FishHabitats and Spawning area (e.g| M S M
mudflats, embayments, shallow water zones
floodplains)

Impacts on Fish Migration (longitudinal and lateral) S S

Loss of aquatic biodiversity (especially Turtle, Dolphin, M S

Reptiles, Fish) due taeduction of mudflats, embayment,

shallow water zone, floodplain area

Disturbance to migratory birds M S M
VEC 3: Char and Rural Livelihood

Risk of displacement of people living in the Chars due t M S

increased risk of flood and erosion

Risk of exclusion of People Living in the Chars fror| M S

Benefits of the Programs

Risk of displacement due to land acquisition M S

Table 6 shows that most of the cumulative risks and impacts are substantial to moderate (except one impact
on VEC 1 whth is high). These cumulative risks will require a range of coordinated and collaborative
management actions including detailed master plans, strategic interventions, regional hydrological
modelling results, and synchronization among the Jamuna, Padma akiéghna River management plans.
The RCIA will be complemented by a further comprehensive cumulative impact assessment (CIA) taking
Padma and Meghna rivers and estuarine areas into consideration during subsequent JRECDP project

32013. Good Practice Handbook; Cumulative Impact Assessment and Management Guidance for the Private
Sector in Emerging Markets. International Finance Corporation (IFC).
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phases. The detailed CIA wilbe carried out during implementation of Project 1 as further detailed
information becomes available. In the interim, the FCIA provides a set of higHevel strategies and
management actions which need to be further explored and elaboratedhile carrying out the detailed CIA
during implementation of SOP1, when further detailed information will be available.

Environmental and Social Management Plan (ESMP)

'T %3-0 EAO AAAT POAPAOAA O 1 EOECAOA OEA POI EAAOGEO A
mitigation measures, capacity building, responsibilities and reporting system and budget.

The ESMP includes different types of mitigation and cordt measures and sukplans for addressing

significant impacts and risks, including: (i) general and norsite-specific measures in the form of ESCOPs

to address general construction and operation matters identified as medium and minor/low significance

prior to mitigation and prevention; (ii) project specific and, to the extent possible, sitspecific mitigation

measures; (ii) CESAP with sitespecific and contractspecific management plans to be prepared by the

Contractors that will be submitted within 90-dau® 1T £ A AT 1T OOAAOTI 080 i1 AEI EUAOQEI
Engineer; (iv) OHS Management System Processes and SOPs to be prepared by the Contractors; and (v)
proposed ESMP sulplans to address significant impacts and cumulative impacts on the Ganges River

Dolphin (on which impacts are determined to be potentially significant).

The ESMP includes several sgblans, including: (i) Occupational Health and Safety Plan; (ii) Community
Health and Safety Plan; (iii) Labor Management Procedure; (iv) Flood Managemetar® (v) Ship Pollution
Management Plan; (vi) Fisheries Management Plan; (vii) Biodiversity management Plan; (viii) No net
loss/Net Gain Strategy; (ixX)Dredged material Disposal Plan; and (x) Social management Plan.

1 Occupational Health and Safety (OHS) Pla@ontractors will prepare an OHS Plan based on the
AOAT AxT OE bDPOI bi OAA ET OEEO %3 JevehpoligyE fitokdsseEdndh 1 OAA #
standard operating procedures for highrisk activities to safeguard works and community health
and safety.

1 Comnunity Health and Safety Plan: Contractors will prepare a CHS Planaddresses the health,
safety, and security risks and impacts on projeeaffected communities and the corresponding
responsibility of Borrowers to avoid or minimize such risks and impactswith particular attention
to people who, because of their particular circumstances, may be vulnerable.

1 Labor Management Procedure (LMP)fhe LMP se$ out the approaches and measures to meet and
mitigate the national requirements as well as the objectiveb £ O E ESF3peciicobjectives of
ESS and ESS4.

1 Flood Management PlanDredging at Kalihati site might contribute dynamism of river planform at
TangaitKalihati reach and areas downstream. Any major change in river planform might
contribute to flooding. Hence, few recommendations are made to manage future flooding.

1 Ship Pollution Management PlanComponent 2 of Project 1 is anticipated to contribute to inland
water transport growth. Therefore, there is the potential for spills and leaks of petrochemals and
increased noise pollution during operation stages. The ESMP proposes ship operation procedures
and standard refueling practicesand capacity building of BIWTA for monitoring and enforcement.

1 Fisheries Management PlanThe pilot sites are within the boundary of Jamuna River Fish
Sanctuary. The critical habitat assessment indicates two fish species Baghair and Chital triggering
Critical Habitat criteria of ESS6. fisheries management plars proposedwith the aim of achieving
Ol TAO 11006 1T £ EEOEAOEAO E A ATheidiawing aréiprofose O CAET 6
in the Fisheries Management plan:
o Fish diversity managementby the creation of artificial fish habitats, including introducing
various fish habitat structure s; and

o Fishhabitat management and cooperation witithe Department of Fisheries
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91 Biodiversity management Plan The ESMP proposes to conduct an encounter, abundance and
habitat Survey in the Project Area for species triggering @ical Habitat criteria of ESS6 (Dolphin,
Gharial, Baghair, Fishing cat, and Chital) to support the biodiversity et plan to achieve the net
gain. In addition, a wildlife survey in the program influence area is also proposed to monitor the
changes in widlife status, composition, distribution and diversity.

1 No net loss/Net Gain Strategylt is expected that temporal loss of natural habitats (i.e., mudflats,
embayment area, newly emerged charlands downstream of the dredging area). This is a natural
and ongoing process but the additional impact resulting from Project 1 is expected to be low. The
proposed intervention might accelerate the process at a few locations. In addition, disturbance to
Dolphin, fishing cat and Gharial due to pile driving activitis is expected and temporal loss/shifting
of habitat for Baghair fish Bagarius bagariu3. The Baghair prefers the high velocity zone. The
proposed interventions are expected to deflect the current high velocity flow regime towards mid
channel. Therefore, he following strategies are taken in the ESMP:

o0 Biodiversity Offset Strategy for Dolphin
o Management of Bagair and Chital

9 DredgedMaterial Disposal Plan An estimated 7 million n? of dredged material will be generated
from Project 1 activities. Safe disposadf this material is required. Two export processing zones
are planned on public and private sector lands in Sirajganj. The generated dredged material will
be utilized to fill these lands up to 3.5 m high. The ESMP proposes measures for environmental
management and institutional arrangements.

1 Social management PlanLand acquisition will be required for Project 1 interventions.All PAPs,
thus, will receive: (i) compensation (as required, to match replacement value)and/or (ii)
replacement land, structures seedlings, other resettlement assistance such as shifting allowance,
assistance with rebuilding structures,and/or compensation for loss of workdays/income.The
ESMP proposes to compensate the following people:

o Persons who have formal legal rights to lath or assets;

o Persons who do not have formal legal rights to land or assets, but have a claim to land or
assets that is recognized or recognizable under national law; or

o Persons who have no recognizable legal right or claim to the land or assets they occopy
use.

The ESMP also includes a Livelihood Restoration Plan, Biodiversity &t Strategy addressing no net
loss/net gain, Fisheries Management Plan, Ship Pollution Management Plan (for operation period), Dredge
Material Management Plan, and a number diuture research studies to aid the preparation of the
subsequent projects of the SOP.

The total cost of ESMP implementation isstimated to beUSD11,688,692 Thisincludes USD 1,918,694
with Civil Works for Contractor, USD 7,860,900 with PIU for capacity building and consulting services, USD
588,235 for additional studies, USD 279,986 for RPF, and USD 897,976 for livelihood restoration and
development.

Environmenta | and Social Monitoring

The PIU, in collaboration with environmental regulatory authority, will implement the Environmental and
Social Monitoring Plan as a component of the ESMP to monitor ESMP implementation and impacts. The E&S
monitoring plan is presented in Table 7.

Assessment of Implementing Agencies for Capacity building for E & S Risk Management

Though both IAs have experience working with Bank funded projects under the Operational Policies/Bank
Procedures (OP/BP), JRECDP Project 1 will be the fipgbject for both IAs under the ESF. The ESIA team
conducted series of interviews with senior staff from both IAs to understand the current capacity, gaps and
the need to strengthen capacity to manage E&S risks in line with the ESF. Currently, the E&S risk
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management capacity of the both IAs is institutionally limited by inadequate workforce and human
resource policies and practices. Given the fact that the scale of Project 1 is limited, an ad hoc approach
through inclusion of project-based E&S specialistsithe PIU has been proposed. However, for Projects 2

and 3 of the SOP, a longrm plan has been proposed which involves creating an E&S Risk Management
Wing for BWDB and an E&S Risk Management Directorate for BIWTA. Based on information obtained from
tEEO ET OAOOEAx POT AAOO AT A Egecifi€ Aoblified brganograin® Baveloeeh 7 "
prepared in consultation with the IAs and feedback from senior management for future capacity building

in their respective agencies, including resources anaining needs.

Qu
(@)

Taking the all the above impacts, mitigation measures, ESMP and institutional capacity and strengthening

into consideration, it can be concluded that the overall residual E&S risk of the JRECDP Project 1 would be

O, 1 x88 (1 xAOAl@RenvidhmenfalAdhd fo€iadl outcomes consistent with the7 " § O %3 3 h
institutional strengthening, monitoring of mitigation measures and ESMP implementation are required.

Grievance Redress Mechanism

The IAs will establish a standalone Grievanc&kedress Mechanism (GRM) to address stakeholder

complaints and grievances associated with Project 1. The GRM is intended to address issues and complaints

in an efficient, timely, and costeffective manner. The GRM will be twaiered, i.e., Field level and ®ject

I AOAT O1I OAAAEOAR AOAI OAOAh AT A EAAEI EOAOA OEA OAOI
grievances. The GRM aims to provide a tirl@ound and transparent mechanism to receive and resolve

social and environmental concerns linked to tk project. The GRM has been elaborated in the SEP prepared

for the project.

In addition to this general GRM, there will be a separate standalone Labor GRM and SEA/SH responsible
GRM. TheGRM model will be based on the Project Level GRM Model of Good Pcactiote of the World
Bank. The details of the GR&have been described in the SEA/SH Action Plaand LMP as well as in the
SEPprepared asa standalone document alongside this ESIA.

Conclusion

The proposed activities of the SOP 1 are very small scale iontparison with the overall JRECDP. Key
impacts identified with Project 1, most of which are construction related, include: noise impacts primarily
associated with pile driving; air quality impacts primarily related to fugitive dust dispersion, rock crushig,

soil excavation and relocation, and dredge spoils piles; biodiversity impacts to the listed species such as
Ganges River Dolphin, Gharial and two fish species, and their respective critical habitat; impacts on
fisheries resulting from habitat modifications that affect fish diversity and abundance; impacts on
agriculture from loss of standing crops due to land acquisition; SEA/SH impacts; and impacts related to
communicable and vectorborne diseases associated with labor force influx. Most of the praitigation
impacts are assessed to be substantial to moderate. The construction related impacts which are mostly
local, can be easily mitigated by adoption of ESCOPs and GIIPs. The operation and maintenance phase
impacts can be managed by the mitigation plaand ESMP proposed in this ESIA.

#1 EAT O AAPAAEOU &I O 1T ATACET C %03 OEOEO EiI 1ETA xEOE
therefore, institutional strengthening and capacity building of the 1As is required. The Project will improve
the E&Srisk management capacity of both 1As to ensure ESMP are implemented and monitored in line with

the ESF.

Based on the above, the residual impacts of the Project 1 are assessed to be low.
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Table 2: Mitigation measures for impacts with initial risk ratings of Substantial (S) and High (H)

Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation
Noise impacts The risk of noise from construction/driving of 540 Require contractors to prepare and submit to the
from pile driving x 45-50 m long 0.75 m diameter bored-piles at the PU a O0OET A $OEOEIC 01 A4
(cast in-situ Kalihati site and 366 x 4550 m long 0.9 m Guidelines to beapproved before commencing
bored pile, diameter piles at the Bhuapur Site will generate any works at the pilot sites
vibratory significant noise. Pile driving of a total 17,185.53 Source control requirements may have the adde(
hammer) m in Bhuapur and 28,568.7 m in Kalihati sites will benefits of promoting technological advances in
increase the ambient noise level up to a harmfu the development of quieter equipment.
level for local communities and wildlife in close Equipment modifications, such as dampening o
proximity to the pilot sites. The maximum metal surfaces, are fective in reducing noise due
resulting noise (Lmax) of pile driving can reach up to vibration. Another possibility is the redesign of
to 84.93 dB at a distance of 50m; diminishing tg a particular piece of equipment to achieve quieter
40.47 dB at a distance of #m. However, there are noise levels
Substantial no sensitive receptors (e.g., institutions Sound aprons are useful when the shielding mus
S) settlements, etc.) within 100 m. The main noise be frequently removed or if only partial covering| Medium (M)

impacts will be expectedon the birds, Dolphins,

and other aquaticanimals in the river. The loud
noise can alter the behavior of the Ganges Rivg
Dolphins and potentially disturb migratory birds.

It is expected that the noise impacts during
construction will be site specific, medium
duration, temporary and reversible.

Noise pollution during the operations phase of
Project 1 will not be significant, as only a nomina
increase in vessel traffic is anticipated.

is possible.

Enclosures for stationary work may be
constructed of wood or any other suitable
material and typically surround the specific
operation area and equipment.

The use of electric powered equipment is typically
quieter than diesel, and hydraulic powered
equipment is quieter than pneumatic power
Using vehicles and equipment in good conditions
Use vibratory hammer. Under those conditiong
where impact hammers are required for reasong
of seismic stability or substrate type, it is

recommended that the pile be drien as deep ag
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation

possible with a vibratory hammer prior to the use
of the impact hammer.

Monitor sound levels during pile driving at
various distances within the mitigation zone to
ensure that noise levels do not exceed the DoE, W
or any other international recognized criteriasuch

as those in the World Bank GroupGeneral
Environmental Health and Safety Guidelineg
(EHSGspn Noise

)T Ai OPi OAOA OEA-OD6A| EA
O0A006Qq POT AAAOOAOR xE
to the marine environment is gadually or

incrementally increased from levels unlikely to
cause significant behavioral impact on aquatiq
mammals to the full output necessary for
completion of the activity.

Implement measures to attenuate the sound wher
sound pressure levels exceed thBoE, WBor any

other internationally recognized criteria. Methods
to reduce the sound pressure levels include, bu
are not limited to:

0 Incorporate the use of fully enclosing or
confined bubble curtains, encircling absorptive
barriers (e.g., isolation casigs, cofferdams) or
other demonstrably effective noise reduction
methods at the immediate works site, in order
to reduce underwater sound propagation from
on-site operations. Studies have shown tha
such methods can provide a significan
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation
reduction in sound input to the wider aquatic
environment in the order of 10-30 dB.
Use a hydraulic hammer if impact driving cannot
be avoided. The force of the hammer blow can b
controlled with hydraulic hammers, and reducing
the impact force will reduce the intensity ofthe
resulting sound
Gradually ramp up the sound levels (pile diving)
to scare the dolphins, gharial and other important
reptiles away before piling commences. Us
pingers upstream and downstream to chase awa
dolphins and aquatic reptiles. Monitor area fo
these creatures to ensure they are well away fron
the piling site z scare them away using pingers if
they are within the high noise emission zone prior
to noisy construction activities.
Air quality During the construction phase fugitive dust will be Vehicle speed restriction (e.g., 20 km/h) must bsg
impacts from generatedon a longerterm basis from stationary enforced to control dust generation
dust dispersion sources such as quarries, borrow pits, especiall Construction materials must be covered to protect from
while  carrying during dry season. Exhaust emissions from th¢  wind action
the construction operation of construction machinery (e.g.| Spray water regularly for suppressing fugitive dust
materials;  rock Nitrogen Oxides (NOXx), Sulfur Oxies (SOx) and]  dump trucks carrying sand or other fines containing
crushing, mixing S Carbon Monoxide (CO)) will increase PM1@nd materials have their loads covered when under way tq  Low (L)
of  construction PM2.5levels. Dust emission will also occur whilg  mitigate dust generation from the loads
materials,  soils transporting construction materials, e.g., sand An appropriate freeboard must be maintained in trucks
and material gravel, rock, cement, etc., on local earth road hauling construction materials
stock-piles, Fixed sources such as generator sets, constructig  Introducing pollution free/new technology in
dredged material equipment e.g., compressors and excavation  construction activities
disposed  sites; grading activities will impact air quality during
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation

and exhaust rock crushing, mixing of construction materials, Approved pollution control devices to be fitted in
emissions  from open burning of waste materials, dust generateq  equipment and machinery
the ships by quarries, borrow pits, haul roads, unpaved Establish grass carpeting in the unpaved area wher

roads, and dust gnerated from soils and material possible

stock-piles. Furthermore, construction works Regular air monitoring will be carried out near the

which are very significant parts of the project sensitive receptors to ensure ambient air quality

tasks, involve operation of different types of fuel remains within the limits defined by national standards

burning machineries. Continuous emission of

pollutants from the machineries can cause air

pollution which may travel farther from the

project boundary following the wind. River banks

are common places for different species to live an

wade by especially, birds and turtles. Using poer

quality fuel and technical faults of any equipmen

may cause greater emission.
Impacts on On site disturbance includes impacts on sensitivg Conduct continuous inspection for leaks prior to and
biodiversity from species of biodiversity significance and poorly during each construction activity (e.g., concrete pouring
disturbance to known species of frogs and snakes. Generalll All pouring of concrete, sealing of joints, application o
Brahmaputra- construction  activities, like pile driving, | water-proofing paint or protective systems, curing
Jamuna River excavation, concreting operation may affect thes{ agents, etc. for outfalls must be completed in dry weathe
KBA; Contraction species, along wih several threatened bird| To preventinput of construction materials into the river,
of mudflats, river M species. concrete structural elements shall be precast L
area (alluvial The site-specific impacts on biodiversity include| Locations where concrete or other wet materials are tg
zone), Charlands disturbance on aquatic and terrestrial ecosystem| be used, bunded steedlecks must be used to capture any
like natural displacement of individuals and populations of| spilled concrete, alkaline water displaced from inside
habitat at site; species, alteration of habitats, alteration in tubular steel piles or spilled sealants or other materials
and Risk of population dynamics, changs in species| Areas reserved for future development at the site shall b
increasing composition and isolation or fragmentation of| made up with green by growing grasses and shrutend

disturbance and

habitats.

herbs
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation
reduction of Among the important species of Jamuna River an| Measuresdescribed above for mitigating noise and air

suitability in the
natural habitats
(river area,
mudflats, chars)
due to pollution
(Noise, water
pollution, etc.)
from
construction
activities
including
dredging

its adjacent areas, Dolphin, Fishing Cat, Gharig
Narrow-headed Softshell Turtle, Ganges Soft
shell Turtle, Painted Stork, Blaclkellied Tern and
migratory birds can be potentially impacted. The
project activities might take place in the area ol
occupancy and extent of occurrence that may hay|
impact on these important species.

The proposed goyne would ultimately increase

sedimentation processes along the protected bank
and gradually contract the river width at site by
reclaiming lands. The dredging longitudinally
across the charland near the Kalihati site would
also result in loss of mudflats which is currently
potential for habitats for winter -visiting migratory

birds. The dredging and the resultant change in th¢
flow might increase erosion at the chars &
mudflats which are also potentially habitats with
high biodiversity values. However, the net loss cal
be assumed to be zero as the ppmsed goyne

would result in gradual land reclamation and bank
protection would also protect natural habitats and
modified habitats along the bank.

There is a risk of water pollution and noise from
construction activities especially from pile driving,
dredging, transportation of primary supply, etc.
The construction activities and dredging thus
results in a risk of reduction of suitability. The

noise, waste, and pollution from construction

pollution are also relevant
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation
activities and dredging also increase disturbance
to the wildlife present or likely to be present in
those habitats.
Impacts on The main impacts on critical habitats are from| Require contractors to prepare and submit to te PIU a
Species and increasing disturbance and reduction of suitable,] OO0 ET A $OEOEI ¢ 01 AT 6 OEA
biodiversity natural habitats (river area, mudflats, chars) duel minimize impacts following JNCC Guidelines to b
features to pollution (Noise, water pollution, etc.) from | approved before commencing any works at the pilot siteq
triggering critical construction activities including dredging; | Placement of assorted CC blocks and geobags at the
habitat criteria S increased risk of physical injury to Dolphin, and| of the revetments andgroynesto favour Baghair habits L
Gharial through collision; disturbance to Dolphin,| Implement a strict prohibition of any
fishing cat and Gharial due to noise of constructio  disturbance/killing/trading of Dolphin, Fishing Cat,
activities such as pile driving; and temporal loss o] Baghair, and other species triggering critical habitat
habitat of Baghair fish (Bagarius bagarius) and criteria
Chital (Chitala chitala). Measures described above for mitigating noise and ai
pollution and biodiversity loss are also relevant
Impacts on The riverbank protection by concrete blocks atthel  Prohibit fishing by the project worker in the declared fish
fisheries from eroded sides would need sloping and leveling o] sanctuary atea (including the project AOI)
disappearance of the intervened bank. The bank side may hav( Placement of assorted CC blocks and geobags at the
scour habitats at scour holes which function as resting places fo| of the revetments andgroynesto favor Baghair habitats
the riverbank various species of fish like Eels (Boro Baim| Mitigation measures described above for noise and ai
side due to bank Mastacembelus armatys catfishes (Air Sperata| pollution are also relevant
protection work; S aor, Rita- Rita rita, Boal Wallago attu) and other L
Change in fish small fishes (Punti Puntius sophore, Gulsha
habitats Mystus cavasius, Baila- Glossogobius giur)s
(embayment Sloping and leveling the riverbank may causeg
area, mudflats, disappearance of scour holes of the riverbank in
alluvial area, the project site.
etc.); and Following the impacts of the proposed

Degradation  of

interventions on river hydro-morphology, it can
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation
fish habitat be assumed that fish habitats in the interveneg

condition at the
Jetty site due to
discarding plastic
bottles, polythene
and food
packaging waste
by the passengers

reach would be gradually contracted by the
proposed goynes. The mudflats and floodplain
area (e.g. chars) would be reduced. However, th
total alluvial area (river area excluding char and
mudflats) might be increased if chars are eroded
At this stage it is difficult to quantitatively assess
the loss because the hydralynamic modeling
results are not available and these expecte
changes will not takeplace immediately, rather
gradually.

Formation and disappearance of embayment are
which is considered as local important fish habitat
is a natural trend in Jamuna River. The dredgin
might open a current embayment area in the chal
and might turn it into a channel. However, similar,
habitat might form naturally in nearby areas.

The bank protection work under this project will

be implemented at four (04) locations along the
river reach. The banks may have several scol
holes where various species of fish,ugh as eels
(Baim), catfish (Air, Rita, Boal, Bacha and small
fishes (Punti, Tengra, Gulsha, Gutyntake shelter
there in the wet season. Implementation of the
bank protection work by setting up concrete
blocks will transform the muddy bank habitat to a
concrete habitat. Therefore, the fish species tha
take shelter and graze in the muddy bank may b
shifted and would not be able to adapt to the
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation

changed habitat. However, the CC blocks used f

bank protection may serve a special habitat fo

certain fish species such as eels (Baim) and larg

catfish (Air, Rita, Boal) and carp (Kalibaush). I

addition, establishing geebag may create specia

fish habitat, as algae, phytoplankton and othe

microphytes may grow on their surface. Therefore

fish species who préer algae and microphytes

would aggregate in the altered habitat. Hence

changes in fish composition at the bank protectior

sites may have insignificant impact on fisheries

resources.
Impacts on Project 1 will need to acqmrg approxmately 29 A Resettlement Policy Framework has been prepared t
agriculture from acres (11.74 ha) of land and involuntarily resete . L . .

) o . guide the land acquisition and resettlenent to align with
Loss of Standing 82 households. ThIS. is atemporaryllmpact as th the ESS5. A livelihood Restoration Plan has also be
Crop/Crop agricultural lands will return to being used for loped to mitigate the risk related to sources of
Production due to crop production following the end of the c_jevg ope .g
i ) livelihood such as income

land S construction period. L
reacquisition (for
bank protection
work, labor camp,
construction
sites, etc.)
SEA/SH impacts The project involves moderate to substantiall Awareness raising and sensitization on GBV for &
from Women socio-economic and SEA / SH risk due to influx @ stakeholders including the community and vulnerable
trafficking  and S the labor force. However, given the projected siz§ populations, L
sexual assault of the labor force and scale of the Project, th
may increase due
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Impacts Risk Rationale Mitigation Measures
Rating Residual
Before Risk Rating
Mitigation

to low density of proposed mitigation measures will reduce the risk| GBV service provider mapping to refer incidents of GB

population and from Substantial to low. from the GRM or anyother reporting mechanism that

weak may be established through the project.

communication Establish an effective grievance redress mechanist

facility (GRM) with multiple channels to complaints about
SEA/SH and establish SEA/SH allegations reportin
channels
Institutional capacity strengthening of both IAs with
dedicated SEA/SH Specialist in the PIUs
Receive and process GBV complaints
Take direct sanctions against perpetrator
Refer victim/ survivor will to medical and legal service
providers
Follow up registered cases and ensure safeof client

Social impacts The labor influx can result in increased risk off Main mitigation measures include following national,

from COVID19 COVID19 transmission as well as other| local, andthe7 T O1 A " AT HPBpédtoevls.6 ) $

and other S communicable diseases such as TBespecially L

communicable
diseasesrisk

workers that come from outside thecommunity.
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Table 7: Environmental and Social Monitoring Plan

L . . i Implemented b
Compon.ents Monitoring Indicators Locations Frequency Type/DuraFlon of = & y =
Monitoring Sampling Monitoring | Supervision
Pre-construction phase monitoring
Consultation with the Third party
land and structure Monitoring and
Compensation amount |Compensation received or not Project site Half yearly owners, squatters, other . 9 PIU
submit report to the
affected people, and roiect authorit
relevant authority proj Y
. . Third party
Livelihood Condition Occupational change Prqject area_and Household survey and | Monitoring and
In employment adjacent project area |- . PIU
and Employment Status . . - FGD submit report to the
Household income and expenditure |(within 2 km) . .
project authority.
Establishment of GRM visual inspection and Third party
Grievance Mechanism |Operation, Procedures, Records and At work site Monthly enquiry to know the . p. PIU
. . Monitoring
Documents Grievance Mechanism
Construction phase monitoring
Air Quality SPM, PM2.5, PM10 Construction site Quarterly 24-hour Thqu pgrty PIU
Monitoring
Total alkalinity, Ammonium Construction site, 1km Third party
Water Quality Nitrogen, BODS5, COD, EC, Oil and |upstream and 1km Monthly Grab Sampling Monitcr:rin PIU
Grease, Turbidity, TSS, TDS, TS, et/downstream of each site 9
Construction Site Three Sample during day|
Noise Day time (6:007 21:00) and Night |Construction Camp Monthl time and one sample Third party PIU
time (21:00 7 6:00) Lo, Loo Nearby Sensitive y during night, 15 min Monitoring
Locations sampling each time.
Construction sites,
. . Flood Ievel,_ Flood Duratlo.n, Flooding upstre.am area, Survey, Satellite Image | Third party
Disaster Risk depth, erosion and accretion, especiallyChadands Seasonally . L PIU
. . Analysis, FGD, KII Monitoring
Disaster Risk Awareness, area nearby the
construction sites
River reach along the Survey, Satellite Image |Third party
River Plan Form Bankline, Flood zone, Alluvial zone, |proposed revetment Annually y 9 . p. PIU
line Analysis Monitoring
Third party
Livelihood and Labor Engagement for project Household survey and  |Monitoring and . .
Employment activity Quarterly FGD submit report to the Project Authority
project authority.
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Components o . . Type/Duration of Implemented b
P . Monitoring Indicators Locations Frequency ypelbu .' — P y =
Monitoring Sampling Monitoring Supervision
Gender SEASH Implementation of SEASH action  |Pilot/ _ . Quarterly Both_ qu_antltatlve and Independgnt .thll’d- CSC and PIU
plan Subproject sites qualitative assessment |party monitoring
First-aid Cases
Medical Treatment Cases
Lost Time Injury
. . . . . Walkth h,
Occupational Health and/Number of near misses Construction site, In various vvatinroug -
. . inspections, and incident | Contractor CSC, PIU
Safety Number of Walkthrough Construction Camp frequencies i
. ) reporting
Inspections by Project Managers,
Construction Managers, Health and
Safety Officer and OHS supervisors
Rates of COVIEL9 and other
communicable disease
(Chikungunya and Dengue, and Inspection and interview
. other vector-borne diseases), Worksites and . of labor, project
Community Health, ) . ) In various
. Project related safety and security |community close - personnel and Contractor CSC and PIU
Safety and Security o - . frequencies .
incidents, proximity of the project community members
Number of grievances or claims of followed by a checklist
Project related impacts onthe
community.
Availability of Potable Water, . Inspection and interview .
Health and Sanitation | Drinking water quality, Availability Construction/labor Monthly of labor, project Thqu p"’.‘”y PIU
- . camps Monitoring
of Hygienic Toilet personnel
. Visual inspection and .
Grievance Mechanism Operation, ProceduresRecords and At work site Monthly enquiry to know the Thqu pgrty PIU
Documents . . Monitoring
Grievance Mechanism
4 revetment
construction sites in
Kaoakola, 3 dies along
the canal to be Sixmonthly upto 1
S . Fish Habitat, Fish Compositioand |reexcavated y up In-situ investigation and | Third party
Fish biodiversity - - years after the L PIU
population structure 2 locations along the . Test Monitoring
N ..__|construction
each of the piloting sites
2 sites along the
dredging area
Pontoon sites
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o . . i Implemented b
Compon_ents Monitoring Indicators Locations Frequency Type/Durapon of — P y =
Monitoring Sampling Monitoring Supervision
River Dolphin and large |Number of individuals Noise impact zone Weekly for 3 Count numbers of Third party PIU
aquatic species months post pile dolphins surfacing. Monitoring

driving activities

Operation/Post -Constru

ction

Air Quality

SPM, PM2.5, PM10

Nearthe Pontoon to be

constructed
Piloted sites

Monthly upto two
years of
construction

24 hour

E&SRM wing of
BWDB

BWDB and DoE

Water Quality

Total alkalinity, Ammonium
Nitrogen, BOD5, COD, EC, Oil and
Grease, Turbidity, TSS, TDS, TS, et

3 sites along there-
excaveted canals
3 sites in Kaoakola
revetment

2 locations in each C1

piloting sites

Monthly up to two
years of
construction

Grab Sampling

E&SRM wing of
BWDB

BWDB and DoE

Sensitive receptors

along the Navigational
Routes, Terminal areas

Monthly up to two
years of
construction

After that, querterly

Grab Sampling

E&SRM wing of
BWwDBand BIWTA

BWDB BIWTAand
DoE

Sensitive receptors

Monthly up to two

Three Sample during day|

. Day time (6:00z 21:00) and Night N years of time and one sample E&SRM wing of
Noise time (21:00 7 6:00) Lo, Leo along the Naylgatlonal construction during night, 15 min BIWTA BIWTA and Dok
Routes,Terminal areas . .
sampling each time.
Flood level, Flood Duration, Flooding Zrlfateg:lf;éﬁps”eam Survey, Satellite Image |E&SRM wing of
Disaster Risk depth, erosion and accretion, €SP y Bi-annually y 9 9 BWDB ard DoE
. ) Chairands area nearby Analysis, FGD, KiI BWDB
Disaster Risk Awareness, . .
the piloted sites
Operation and Hydraulic condition, anthropogenic
Maintenance of activities, performance, o . . Survey, KiIl, Interview of |[E&SRM wing of
Embankment, embankment failure, O&M activities, Piloting sites Bi-annually BWDB officials BWDB BWDB and Dok
Revetment and TBPG |etc.
River reach along the . .
. . . , llite | E&SRM f
River Plan Form Bankline, Flood zone, Alluvial zone, |proposed revetment Annually Survey, Satellite Image &S wing o BWDB and DoE

line

Analysis

BWDB

Ship Pollution

Emission from Ships
Incidents of waste and wastwater

discharge, oil spillage from ship, etc|

Terminal areas,
Sensitive areas along

the navigational routes

Quatrterly up to two
years after
construction

Exhaust monitoring
(randomly selected

sample ships)

E&SRM wing of
BIWTA

BIWTA and DoE
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o . . i Implemented b
Compon_ents Monitoring Indicators Locations Frequency Type/Durapon of — P y =
Monitoring Sampling Monitoring Supervision
Ship Conditions
L At every 2 years of .
ShipInspection. Waste Management Facilities At Ship obtaining licensee |Inspection and Auditing E&SRM wing of BIWTA and DoE

Waste Water Management Facilities
Emission, energy efficiency, OHS, e

from BIWTA

BIWTA

Ship Terminals E&S risk

Site Condition

Operation efficiency of Ship waste
collection and management facilitieg
Operation efficiency of Ship waste
and wastewater collection and

Ship Terminals

Quatrterly up to two
years after
construction after
that

Inspection and Auditing

E&SRM wing of
BIWTA

BIWTA and DoE

o Bi-annuall
management facilities annuaty
Disaster Awareness, Social .
. o Villages protected by
development, climate migration, proposed piloting Survey, Document
Social Development and|Income equity, livelihood condition, activities and vulnerable| Biannually checking, Institutional E&SRM wing of BWDB andDoE

Disaster Resilience

WATSAN condition, disaster
damage, perception on piloted
works, etc.
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cUf~wg

hgylwge { A gxul x2 bKR§KO\I MByM2 NKSKOIcx®\kx yddgoyzhd¢ eykg
©ew-23S2S~ eUu2\EM gSk I D dbzk hxaad K gdExs
hxad K Gy\k Max ixaxaAlBPk2RxgalbMxKbmupkmoOO\ v
Cal-dy\M Myk2aYxk Fd¢sd Fde¢gsd Mil-i R26 gribd
OYDX8RR2dgxOdgxsadk euvuai eb2Ge jxk ijx F8&8pmE
K Cal-dy\M Ftexbdmzl\x g8yu Mkx~

ji{dx dbz Cal-dy\M MykayYxk Fd¢sd Miloj
e{?2kx ©exOuUxiyW gxO8gxys\ p2g clOkMykypMWek MP
T{2qg Mxjl MKk Mkx p2g~ MDFlog RYkx I©i jx Wk giEshk ky gk
YI xk Calxsd Mkag~ gxMz Cal Cxo2g gxulx2bm ok
yldyW e§aM3elM2DkkikadBEzEUBPMx X o%XkvmbOp x Pd ¥ $ o OU
Tyke eu0xy)\ égx8udxMs oF dl¢ggsud ok2 gGxi I\ exy k -2gfjd kKvmbXxi Cal x s
CgMx Xx2,gg8Pt EdMsdkgEbxu YEglueyb ztkj 2j1 xO Cal xs
5 Cxo0?2| ji{dx dbzk oxyWMkM pOgy\ OpxeM\ x Fd¢sd

River Network of
A the Program Section

89°4440°E 89°520°E 80°300°E 20°5320°E
1

Legend
B Distret 11Q
==== [nternational Boundary

25'5320°N

===== District Boundary
—---= Bungabandhu Bridge
Kaoakola Char:
1.5 km +4.65 km Bank Protection
6.3 km Canal Re-excavation
800 m Cross-har

Bhuapur
Kalihati

Dredging Alignment
&= Proposed Work Kaoakola Char
WA Dredge Marerial Disposal Arca
4 Killa/Flood Shelier
Bhuapur Piloting Site,Tangail: j 2 "" - Addtional Activity Kawukhola Char
5 nos Groins et Y
2.3 km Revetment

India -

2602010 RA*31 20N

250N

Index Map
Bangladesh

o5
25 840N

Bangabandhu Multipurpose

24°24 880G 0N

2 ?ﬁcrpnr-
Ak

LS
Jama\[e\!ﬁ‘\,_ =
2 ] B i,

Kalihati Pilloting Site, Tangail:
6 nos TBPG
1.6 km Revetment

Bay of Bengal

2474220°N

Data Sources:

Nalional Water Resources Databasc
(NWRD) WARPO, 2011

Satellite Image: KOMPSAT-3 . 2019-20

Projection:

2 ‘Transverse Mercator (B I'M)
Datum - Gulshan 303

CZGIS

Center for Rnvironmental and
G lorm Services

20N 241640N

[Image Acquisition: 2019-2020
Remark;: The Base Inmlage does not show the current bankline|

BO°4AU0'E

wPile 0t M2 Bk CgOpxd
cOKL

cOKiwU 453282 4: + ejl %8 c2k eykRxyl\ pag~ | D euluM?
euM2 Hk§ ggbc x 8+ ji {dx dbzk hxad. gdEx kGxs dbz
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OgE XExGeg yu bk x 2 bme CkhEdRIMK IO DReddBRx yp2oag
exl d Mk?2g

cOKB | k i2cE ©i xW 7yW M2 Cgx?2d%uW ax M?ag-~

M2 Cgxavd YWl Ex K dbzhad gEgOuxedx

gxul x2bm exyd Fd¢stug Ogkkrd g xgexEi2Bix § DO @@xeydd VW o 3
e qfvi Avbygvwbkg#ggb BD Gm-Wijvie 0 MDDy W g x O & gfxTsclli KivivjnvIxdogK Winlu O x |

Il Il xMx2M ekzGxi jI M oxDW yp2o2g ©g?2 SD OMas& g xp2* kA
| k e U c XTop blbckedl Pamicable Giynel k i Rxi &8kiGx . o0z ydlhb, Cx Mx 2
Tx\zs dbz ipx eykMbPdx euO"\ I D euaM2bk eucxd
| D M2Cgx2d%W I k CxK\xs CxkK yMS| MXT pag-~ | X
Rakk ©i Skx K CxkT{dx Il xMxs 3722yi 0. 6872yiC
Ndd K MxIl zpxy\ |1l xMxs dbz Ndd MilojRz K |ID N

M2 Cgxe3wd¥W zk Oy\lea Fd¢gsd v

| D M2 CrgRPIdIR@mPWiviW2 g j xk ©i xW gExshxkbxidMwdc p?asa:
Fd¢sdDpoD2VWIRISODX T H R dewi xy\ éekgdMoGogXxkefFHTH\ zs
et O \MxkdD I D M2Cgx23%W Ik etucxd MilojRz-~

M2 C G3xt Gjdk¥/ewmxi A_©vab wbwdZKib

gxeehfFk®Rxyl\ I D M2Cgxad¥wuW I k ©Oi xW gEs ckx p?2:
| Il xMxgxoz gdEx K b{2jIx0O ekgy\l Cal-dy\M o{y
i il F20omE-~

M2 C g4xt ineli3aWoK msityise dwiPvjbvt

| D M2 CoxxexdPaAWMyWER -Taihx2 g ey kRxl dx Mk2ag |jxk geE

Ma Cgx?ad2 LWk o Ml MXxT 1|1 xMxk Ouxdzs TdO2[k i X
jaxja SuoBGFyysOuplgdpukeB&d e NXKsOEMxegMPREEGg O
lr DTTHR feliMP eykRx|l dx DFydW ©M opxs\x Mkx | M

mviyx1 M dT2k I D euaM2bk Mxj |l @i

cvBjU GjvKv cOavb cOavb Kvh©ug
f~Tveyi a2 0uxDd ydilx5w@OuxDd ydyil\ pag
cvBj Gi msLv 366wg.432yi 0 -bPE 4yWwW

dbzk \Vz2akk y23wkwgCitigé M ybas Mkx

436252 yW géM bsx p

gx!l {hy\l QgEX67284wd72 OMyT KTadk

Rwgi cwigvY 17 GKi
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KvjxnvZx a O whgbwy 6wU

cvBj msL'v 762 * 209 750wgi30U mviwiB E |

dbz \Vz2kk ykK308 y MGepK ENkcxo Wx2 g ~

gx|l {hy\l yTK3; 7522 yW 472 OMyT
7yW 082k Opxed Mkx

b'x Lbb 9087 yMOyedOxBPE= 3
| 6 wgMfxi
Rwgi cwigvY 34 |1 Mk Tyl | x 02 g

yTKgEx O y T2 k1.5wK.wg. eiBZjv NvU
6087 yMOyi O ©i Skx P

Lvj Lbb 6.3 wK. wg.

euva wbgOvyY 400 wg.

CDDKvh©ug gdEx K b{2jix0O Cxmu
Rwgi cwigvY 78.44 GKNegotiated SettlementC a g x

hiyibxd Ik ixcEai ¢

ESIALk F20mE v MilojRzk 4s eMaRk eMO* Tk kc K[d EK e
K oxixyTM Uw{yM yp2ao2g yRyG\ Mkx p2saS~ o0xcx
eykagm KMoN{gy@dmuw{zgli pag dx g2l Cxmx Mkx |
i xXCE2i op?2 T TDESAW Wi df MEYygykyW~EKDPY | k Kek yhyi
CxgxkK pxl dxOxb Mkx Y@mdx WidM eiyak¥ey I[U leki MBIl xdfMn

CxDyd K euy\léexydM Mx Xx?2i X
gxul x2bm eyk2gm oukG[0 Rigd)yp acviekred/sRis8 Ramy{ j X s z
| K i xXcE®2] | D euM2@ bk eykagm K ERR 97&iwiqgyl Abyhwox y Mk
gxekFBigkH R TeiuMP C&l aM DFydw2aM CgmED eykagm C
©] OMxd F-R Uw{yMeijYlertitMP ydC¢s,O Fex2s eykag
eykagamkAeukhR¥gmi CYERAEAFSKx&M kT XCx @ xBEAGERQ e 2 fi k
evimwhiévgb k y hyi 238\ Mkx ps~
gxul x2bamk eucxd CxDdU2| xk i2acE eykagm oukGJ
gvQ msiyY wewagvjv 7. CliE%ypkl\ M®dd eG CcEx2bm 3;7:. T
exmxexym ygm gExua@Mk 32yW oxixyTM ixdbp jax
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CxDdUyl oxi¢oE kasasS euMbPbyW @9gKRXg!|l bxpRgou®p
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weKi DS 6t
odxl M ouOuxk yolux®%d Oup?[k o{ygcx2al Ilgu eyl
eykMbPdx yg2mén[ Mkx p2s2aS~ eduMP Il xMx ydgl x|
Gy\ k \Vzgi\x K el?2sx3Tdy2W \Ixlkx MXkko RiA% @ eyRi X g x x| |
exD%IUXMMPWU | x Mx yp2o2g ygagRdx M2k~ FO ||l xMxUa
©G2 ahyg\xil {y TKgExO Ouxed. gx2pl euvujyjO ye& yyg 2emn&r
pasySlIl ~ eyk2agmgxyg K CopbBlockBernedbfeGrgr@ (TBRGY gc x vy
eudj{yO ywaMD gxOdgxsadk TdE yg2gRdx Mkx pa. S

Mxyl px\z |11 xMxs dbz Nd2dk TdE OMx ®O®¥EkKxlk x§
Cx2|]l xRdx M2k youx%»Bo ©dsx p?ag-~

~

g\l ixd eyk@agmO\ K oxixyTM C
ESIAl k ©gol xDd oxcxkd\ eyk&2gm. oxixyTM K Tzg-c¢

eyk2gmO\ ©gol xDd I I xMx gl 2a\ g{Uxk ©OMxd euM?Et
KZ 1 e\ ejl %d eykCTHAIMK FeMWeOnhkdy ©®©F | @Gxayi Mhx
l Il xXMxyhyT M yfyTMExI K gx2sx|lyTMEx|l Fexi ouOu

CxaloxixyTM ©gol xDd «\yk Mkx p2MPGE xoD2KEy le\t M
yds%aM || xMx yd2as |k ox2a MilojRzk 7 yMal xyi
©gol xDd yRyG\ Mkx p2a2s2aS euxM y\M K yfyTMEx]I
Mkx p2s2&x@dWxlkdaly BiOX[: 6 ©p Ok ~

eyk?2gmO\ CgOupux

hgybvb'xcévgd8 y MOy i 0 etuoOu ©o NXR¥EK 2 ajixx M Ryk\ Mh xy2ggy hydge
O2aq FaXxXasS~ Mxyl p-xewKwl. (190X 6es t+-bveykGjvEvi 8. Dy MRy 6 0 : e
edoOp\ x | QB0 dwimsL vp Abghvod KvivjaivZ €Epadwyg@Ges f~Aveyi GjvKvg 32.5

wg. fv¥zb cwijwyZ nq|

gxtoykM g8yEex?2\k eykix[ gS2K 3222 yiyl ©aaM
©b Nx j xs ©ohxkdz |J-300/EgsR G2S7 SgawZivixigo®s. g 8y Ee x\ | G
jxs T{d ©a?M C20xgk |k iacE o2glx-R exyd euc¢
j xs~ O\ 62 gS2kk O0Oqg?/éxydrpeiuagq pk +y S@a/23m2588p4;: 8:: |
*afgiésxkz+0

gxs{ibin[ ©i xWxi{yW ozyi\ Mxk] Fal égNaj x0OE OI
SPM4 8 3 ©an®,Mo635BE.9n/m3ey ki x[ ygbEi xd ax?a M-~

Mo ka'~lY 3B0dBAhvnECR2006 GeH-C-4 229 Cx D2 dk OGxkx ©i &ad R2| ~
Tzg-gyRAE I gu euxM y\'M oCghb

b{DWx hx20 hxO Mkx jxs *3+ dbz\zIlgy\Il 11 xMx
CgyOp\ *4+ eéxgdhijyi jxpx Opl T y¥GjyKiv GeRAb'vb'mo E h
oxcxk[ hjyi K OxSexl|lx C¥®%dhi i O~
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hiyik ozix K gEgpx2kk Kek yhyi M2k gxoOpuxd i
obE Oy X\ Rk | gu Mb®W@®Bnbhymen)g § GO Tk KxmxodKily rE
Rk K MbliO Il xMxUyl eixM y\'M CxgxoOpl 1gu gx
| Il xMx Uyl gxOdouOpux2dk UkéTej[] CxgxOupulaM oxp
cOvbx (1K) BZ'vw" €[

|l k \VaE Cd{jxsz ji{dx gige{n dbz 11 xMxk Uk €\
*5409 yMOyi O bjak+ Ilgu 4yW EEM ChsxkdE *570
e Txy\k Fy%Ab OBMNX\ z&x IOx8 j5%6s ejudk yl kc Px®2 Ke [

554 euTxy\ Kk ©i kébpz eux[zk ©iacE 47 yw 0dd
edTxy\k i xS ©ObN2\ exKsx jxs~OPXIl ®X2 | PREK cisx2 S
Rxyelx ixS CdE\i~ O8pOuxlz flOx2aSk i2cE N{No

y @y WME xdritical xabitato Op | 1

IBATI k \aE Cd{j xsz | gu CESExGIEX 2Tax \ gzitzlal lesbikhta Ny G[ e
i il Exsd Mkx p2sasS-~

IBAT2 i xW ; 25 euTxy\ k \xyl Mx «Endangetdd@ (€ERG8s 1BwJk i 2 ¢
cORv@Dbally Endangeredy p 2 0 2 g y R @ri8dal habbkakl kp 2is?2cS=~ 2| 2 SXx y g «
Ab'vb" 'yBWU gv@ ¢°R * gx PxDgq K yR\ I + OdBOi ~AEEM2AHOED)
yp2o2g yRyG\ Mkx | xs-~

Av_© mvo@wRE& P X

ji{dxk \za8k gogxoMxkz TdaOxéz dbz gdEx Il gu d
©] ji{dx dobx2kggodkoMkkKzy | KdouNExk 57" \ x2 bk
gxO R{\VE p2s2S~ T{d 4243 I gu ©o02aC k 4243 Fh
M2 kas ©j Nxad C2dM eykgxk. O®| Il gtue tlkya\yki M 2l agEu

ka2saS~ I D Il xMxs ©i xW 48.529 yW eykgxk gxo

6; 05" iyplx k&s2S~ yla Cd{ex\ pl 325. jx el
yMa&l xyi Wxak 3MB8BA4JgHd~-60 EgkgRFgKkhkIExO eykgx?2k
42421k TdE yp2og Mkx p2s2S+ MilouOpuxadk eyk?
y mb ~ 4234 |1k \aE Cd{ox2k. I D I3 'xMxIlsD MO@mé pk
M nM2bk C®%\ hi| O k2asas. jxk i2cE kas®y®MigOIl x

Nxi xykkx~ ya\lzs g8pii MilouOuxadk Nx\ pl RxN
eykgpd eykEydrlbkoXgax Uks®\ egt MD | | xXMxk euxs 3;
*35"+ ©\ \ |l dxijl Mhxag Mi~ IquxK. gxy[yTEM:
©a® M UCC *:' + ©\ ©gym~ |ID

cilzs K oxixyTM gyadk Mxka[ I X Mxs C\ E%3d
Cal-dy\M MilMxap dxkzabk CumO Mi *h¥sxe{?a
©gy mk hx O O&mxOpuMeykl~k dMxkTz eKy keR xk & |l kK i T{ykk px?
oxUk\ xk pxkK e{ké&2ank \|]ldxs Mi *euxs 67 e {
Cumzbxk?@bk 0xkx ©] -d pskxydk:- -BlCxldj MOeMkigk &
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n
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eyk2agm. oxeimxyONM.O mQyUiEM.K mioyi M ydkxefl x
K \'xpxk eumid e¥»%ux v

edhxg ijlExsd oxcxk[\ Gy\Mk euhxgUyl2aM Fal] &N
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muyi M K BSATkKk eyk?agm

midyi M gEgOpxedx euy\ 1k ixcE2ai Cxikx 6 *RxkH+
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1. Introduction

1.1 Overview

The Jamuna is highly braided, morphologically dynamic river that serves as an important navigational route
within Bangladesh. It enfolds the Bangladeskndia Protocol Route of navigation. Further, the Jamuna is
linked with the Yarlung TsangpeBrahmaputra Rver system in the upstream, which makes it an
international waterway. The Jamuna Riveris also a part of the Bangladesindia Protocol Routes for
navigation (Figure 1.1). The Jamuna River is economically important; it is also significant considering the
ecosystem and social and cultural life of people of this riparian country. The riverine and riparian areas act
as ecotone zone for numerous wild animals thus serves or hosts an enormous diversity of habitats. The
river waterbody is an important ground to many important species including highly threatened Gangetic
River Dolphin and critically endangered Gharial. Accordingly, the Government of Bangladesh (GOB) has
declared in 2013 two sanctuaries in the Jamuna River systems) §hilandaNagdemra Dolphin Santary
(IUCN Category VI) and (ii) NagarbarMohanganj Dolphin Sanctuary (IUCN Category VI). The government
has also declared a Fish Sanctuary covering around 12 km reach of the river around the Banglabandhu
Multipurpose Bridge of Jamuna River in 2021. Theandbars orChars of the river serve important habitats

to reptilian species (Gharial, Ganges Softshell Turtle, Narrelheaded Softshell Turtle).

The Jamuna has 56 larg€hars and 226 small sandy and vegetate@hars# As a dynamic process, nefhars
(often called sandbars) appear and disappear every year; however, many suchars continue to grow with
additional deposits over the years. According to one source, an estimated 6 million people live in lear
areas within the riverine reach from Chilmari to Sirajganp Therefore, the river and especially theChars
and Char settlements constitute very important social and ecosystem in the proposed program/project
areas. The erosions and accretions of land in the Jamungstems thus have great impacts on life and
livelihoods of the people in theChars and theupazilas(subdistrict) along the Jamuna reach, which are also
highly susceptible to floods every year. As a result, the regions close to the river are known for hgverty,
especially the northern districts (Kurigram, Gaibandha, Jamalpur, etc.). Each year thousands of people from
Jamuna RiverChars and its floodplain experience displacement (temporary or permanent) due to bank
erosions and floods? The government, trough its Bangladesh Delta Development Plan 210fas given
priority to disaster risk reduction by linking river management (i.e., stabilization and bank protection
against flooding and erosion) with comprehensive soci@conomic development program. Howeer, the
morphological dynamism, ecological richness, and socieconomic vulnerability require that any large
scale intervention in Jamuna River demands careful assessments of the seeomnomic and environmental
aspects of the river systems.

4 Banglapediaavailable at https://en.banglapedia.org/index.php/Jamuna_River
5 Mohammad Zaman and Mustafa Alam (ed&)ving on the EdgeCharDwellers in BangladeshSpringer 2021.

6 Ferdous, M. R., Wesselink, A., Brandimarte, L., Slager, K., Zwarteveen, M., & Baldggs. Di. (2019). The Costs of Living with Floods
in the Jamuna Floodplain in BangladeshVater 2019, Vol. 11, Page 1238, 11(6), 1238. https://doi.org/10.3390/W11061238
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Figure 1.1: Bangladesh-India Protocol Routes

1.2 Background and Project History

The multi-channel braided BrahmaputraJamuna has continuously been shifting westward since 1936.

I £ O AT U AEAT CATéchingedidth&€ OO
river courses affect valuable cultivable lands and settments on both banks. This results in displacement

of an estimated one million people annually and creates a cycle of poverty and landlessn€$s. tackle this

4EA

*AT OTA EO A OEOAO

onslaught and reduce the risk of flood and erosion disasters, the Bangladesh Water DevelopmBoard

7Zaman, M.Q. The Socioeconomic and Political Dynamics of Adjustment to Riverbamisién Hazard and Population Resettlement in

the Brahmaputra-Jamuna Floodplain. PhD Dissertation, Dept of Anthropology, University of Manitoba, Winnipeg, Canada, 1988.

8 Ahmad, Nafis. An Economic Geography of East Pakistan. London: Ox@mi/ersity Press, 1968; also see, AFM Kamaluddin, Changing

River Courses in Bangladesh: A Historical Appraisal. Journal of the Bangladesh National Geographical Association, Vo. 197B),

9Galay, V.J. River Channel Shifting on Large Rivers in Bangladésternational Symposium on River Sedimentation, Beijing, China

1980.

AAO
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(BWDB) built a 180km long flood protection embankment, namely the Brahmaputra Right bank
Embankment (BRE) with World Bank assistance in early 1960s covering Pabarajganj, Bogura and

Rangpur Districts, following the recommendations of the Krugg Msion10 The BWDB constructed flood

control embankments and various other kinds of infrastructure since then and this river has experienced
the most protective works of various types and scale to date Even so, the recent evaluation shows that
the performance and stability of various structures vary in terms of reducing erosion rates and their
influences on the overall morphology of the rivef2.

The BWDB has been working on the idea for stabilization of the Jamuna River for many years. For instance,
the Ministry of Water Resources (MoWR) had prepared several plans for Jamuna River under different
initiatives, e.g., FAP1 (During 19941994), Feasibility study of Capital Dredging (2015), BUEBWDB joint
initiative on developing concept paper on managing Btamaputra-Jamuna River (2019), formulation of
River Stabilization and Development: JamunrBadma and Dependent Areas under the Flood and Riverbank
Erosion Risk Management Investment Program (FRERMIP). The Bangladesh Delta Plan 2100 also included
a plan for &amuna River Stabilization which was mostly based on the Master Plan prepared by BWDB during
Feasibility Study for Capital Dredging. The BWDB had proposed another projegtRiver Management
Improvement Project (RMIP) for river stabilization, which was not @proved by the ECNEE as it fell short

of emphasis on river dredging and river navigation and channelization. Within this backdrop, the MOOWR,
with the technical assistance from the World Bank (WB), has now prepared the Jamuna River Economic
Corridor Devdopment Program (JRECDP/the Program) with a comprehensive approach toverbank
protection, river training, river dredging for navigation, development of Jamuna River protocol route
between Bangladesh and India, institutional strengthening of the implemeation agencies (IAs) and
disaster risk financing.

The Jamuna River Economic Corridor Development ProgramlRECDR, with potential funding from the
World Bank Group and other Development Partners (DPs)s expected to aid and help the GoB in achieving
the Bangladesh Delta Plan 2100 (BDP2100). The prograaims to contribute to the economic goals of the
BDP2100 by (a) enhancing resilience against riverbankerosion and flooding; (b) developing river
navigation capacity; (c) strengthening sector institutional cpacity and collaboration. The lead
implementing agencies (IAs) of the project are the Bangladesh Water Development Board (BWDB) and
Bangladesh Inland Water Transport Authority (BIWTA), respectively, under the Ministry of Water
Resources (MoWR) and Ministryof Shipping (MoS).

1.3 The Program Framework and Project

The Jamuna River Economic Corridor Development Program (the Program) with potential funding oB2.
Billion USD(of which 1.1 billion USD would comdrom the World Bankand the restfrom the Government
of Bangladeshand otherst4) will be implemented through the Series of Project (SOP) approach over a 15
years period.

The first Project of the SOP, the Project 1 (the Project), will be implemented over 4.5 years (26®8) as
a preparation of future projects. The SOHProject 2 will be for 6.5 years during 20252031 (around 100km

10 |n 1956, the Government of then East Pakistan, following the recommendations of the United Nations Krug Mission, established
East Pakistan Water and Power Development Authority§PWAPDA) to plan, implement and monitor water resources development
in the country. The EPWAPDA was renamed BWDB after 1971. For a brief overview of the Krug Mission plan and its critiquelVsee
Q. Zaman, Rivers of Life: Living with Floods in Bangladegtsian Survey, Vol. 33(10), 1993.

11 Sarker, M.H. et al. 2011. Riverbank Protection Measures in the Brahmapuffamuna River Bangladesh Experience
12Recent survey and estimation by CEGIS.

13 Executive Committee of the National Economic Council (ECNEC) ckdiby the Prime Minister which is the Highest level body for
project appraisal.

14 Asian Infrastructure Investment Bank, British Department for International Development (DFID)
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of riverbank protection) and SOPProject 3 will be for 7.5years during 2030-2037 (along the Z0km of
river reach).

This ESIA is for the SOProject 1 which has ive components:

1 Component 1 (C1): Flood and Riverbank Erosion Management (U&iMillion) mostly
covering the activities like construction and O&M of riverbank protection structures at 3
pilot sites; limited-scale dredging; land acquisition and resettlement; institutional
strengthening; and preparatory studies for future projects. Bangladesh Water Development
Board (BWDB) will implement this.

1 Component 2 (C2): Navigation Channel Development (USD million) mostly covering aids to
navigation, hydrography and River Information Services (RIS), testing prototype navigation
structures, institutional strengthening and preparatory studies.Bangladesh Inland Water
Transport Authority (BIWTA) will be the implementing agency.

1 Component3 (C3): Financial Protection of the Community(USDLO million) mostly offering
financial protection (macro or meso level insurance), community protection fund) to the
community as a part of the preparedness and recovery. This would also include institutiah
strengthening. BWDB will be the implementingAgency(1A).

T Component 4 (C4): Community Engagement anBroject Management(USD 10 Million)
covering Community Engagement in DisasteRisk Awareness & PreparednesspBuoys
managementand CDDs (for small civilvorks e.g. buoys maintenance &harprotection). The
project management subcomponent would cover equipment, furniture, and consultancy
services on fiduciary, E&S, and M&€ost of Project Implementation Unit of the both IAs.

f  Component 5 (C5): ContingenEmergency Response Component (CERC) A OUAOI Ai 1 O1
component to allowrapid reallocation of loan proceeds from other project components during
an emergency, including climate events, under streamlined procurement and disbursement
procedures.

1.4 Environment al and Social Impact Assessment Study

This ESIA study has been conducted for Project activities that are already known and with sites identified
based on feasibility studywhich will be updated later with detail design and construction methodology
before implementation. The major intervention planned for in Project 1 is piloting of a scaledown river
training technology in two selected sites (2.23 km stretch for Bhuapur and 1.71 km stretch for Kalihéf)
and installing aids to navigation.

To facilitate project preparation and to support the Implementing Agencies, i.e., Bangladesh Water
Development Board and the Bangladesh Inland Water Transport Authority, the Center for Environmental
and Geographic Information Services has been engaged for preparing th&3 documents as per the
requirement of Environmental and Social Framework (ESF) of the Bank. These include:

1 ESIA of Project 1 along with Environmental and Social Management Plan (ESMP) including a
Biodiversity Management Plan, and Rapid Cumulative Impacssessment (RCIA)

Stakeholder Engagement Plan (SEP)

Preliminary assessment of the Gender and SEA/SH issues under Project 1, as part of
ESIA/ESMP

Labor Management Procedures (LMP)

==

Resettlement Policy Framework (RPF)

15 Draft Feasibility Report of Cldated March 2022.
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1  Environmental and Social Commitment Rin (ESCP)

1.4.1 The Scope of ESIA

This ESIA generally covers the all four components of the S®rRoject 1. However, it isComponent 1 that
mostly involves the physical interventions. The physical activities of component 2 are limited to installation
of navigation aids. The major activities and assessment carried out under this ESIA include the following:

1 Identifying all relevant potential environmental and socialimpacts;
1 Identifying and providing gap-filling measures between GoB laws/policies and the ESSs;

1 Assessing the risks and related disruptions on community livelihood and preparing
corresponding livelihood restoration plan;

Assessinghe requirement of private land acquisition and related impacts;

Identifying the disadvantaged and vulnerableindividuals or groups and propose ways to
integrate them in the program design;

Preparing ESMPs for both implementing agencies based on the rsktigation hierarchy;

Assessing the biodiversity baseline and risk in line with the ESS 6 covering Habitat Mg,

# OEOEAAl (AAEOAO AOOAOOI AT Oh AET AEOAOOEOU AOOAO
identification of mitigation measures following mitigation hierarchy and preparing

biodiversity offset strategy for biodiversity features triggering critical habitat criteria;

1 Assessing the E&S risk management capacity of the borrower (BWDB and BIWTA) and
incorporate the relevant findings in the ESIA,;

I Carrying out a Rapid Cumulative Impact Assessment (RIA) focused on identification of
valued environmental components and potentialcumulative impacts which will be further
studied later during implementation phase as &ull Cumulative Impact Assessment ([3\)
during SOPRProject 2;

1 Preparing institutional implementation and monitoring arrangement to effectively manage
E&S risks; and

9 Stakeholder consultations to cover groups/ communities/ stakeholders to solicit their views
and suggestions on actions and meares for inclusion in the ESIA/ESMP.

1.4.2 Areas of Influence

The Project includes construction of embankment, revetment an@roynes at two pilot sites (Figure 1.2):

(i) Bhuapur (in Bhuapur Upazila) and (ii) Kalihati (partially covering the Kalihati Upazila ad Tangalil
Upazila) in Tangail District. Both are located on the left bank of the Jamuna River. The Project also include
(a) Navigation aidsto the entire Program area; (b) Disaster risk financing; (c) Capacity building and project
management; and (d) Conihgent emergency response component (CERC).

While preparing the ESIA and other E&S documents, the area of influence (Aisljlefined as:

1 Program AOI is the 5km buffer area laterally from the bankline of the 200km program stretch
(within Bangladesh). The Pogram AOIl is selected to cover biodiversity baseline and
assessment of the entire river width and the floodplains. However, this coverage will be
revisited when the hydrodynamic modeling outcome is available from the Consultant.

1 Project AOI is the 1km imnediate buffer area laterally from the bankline and the edge of the
interventions up and downstream of the proposedsroynes at two pilot sites under C1. and the
stretch of the river considered for aids to navigation. This buffer is considered to cover the
noise impacts of 0.9 m diameter bored pile driving activities. Up and downstream coverages
can revisit once the hydredynamic modeling outcome is available.

1 Cumulative AOI is the 471 km length to cover both JRECDP and the Flood and Riverbank
Erosion Risk Maagement Investment Program (FRERMIP) areas. This length is considered to
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address impacts of upstream interventions from Indian Border to downstream stretches of
Jamuna, Padma, and Meghna River systems. A 5 km buffer can be considered from the each
bank to cover the floodplains, however, this can be confirmed after the hydrdynamic
I TAATTEITC 1TO0ATT A EO AOAEI AAT A8 #) 1 écologicahl T OEOODC
hotspot, andCharands.
1 The study area for environmental baseline, social baseé and biodiversity baseline have been
defined separately based on the Project AOI and other relevant criteria which have been
discussed in the respective chapters.

Figure 1.2 presensthe Program section, project sites and the study area of RCIA.
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1.4.3 Study Methodology

The Methodology of the ESIA was designed to follow the approach and methods, which are byiefl
presented below:

1 Apreliminary field survey was conducted during 15 to 26 June 2021. Four teams were engaged
to visit the short-listed sites of first round. The Biodiversity Team consisted of four members.
Gender Team also included four members, the SatiTeam composed of 6 persons and the
Environmental Team included two persons.

1 Field surveys at four shortlisted sites of second round were conducted during 13 to 17
September 2021. The team consisted of three persons (a sociologist, an environmental
spedalist and a water resources engineer). The outcome of the field visits was positive and the
team collected information and data those are used in the preparation of the ESIA.

1 Afield survey was conducted at the two selected sites (Bhuapur and Kalihati) ding 1 October
to 4 October, 2021. The team included two social specialistsz@ologist/ fisheries specialist, a
bio-diversity specialist and an environmental specialist.

9 Utilizing the surveys conducted by the design consultants, engineering designs, maddgl
outcomes, and related analysis which have been reported in the Feasibility Study (FS) report.

1 Collection, analysis and review of existing environmental quality (air, noise, soil, and water)
data.

Conduct baseline environmental quality, ecological, wilidfe, and fisheries surveys.

Detailed review and analysis of available statistical and spatial databases for relevant
environmental and social parameters in project areas such as terrain, soils, land use,
hydrogeology, river morphology, protected areas, daographic Characteristics, health and
education.

i Utilize national baseline data for health and safety practices in the construction and inland
water transport.

9 Stakeholder consultations with experts, executing and implementing agencies; relevant
government agencies at national and district levels; NGOs, CBOs, Focus Group Discussions, and
consultations with affected community.

1.4.4 Stakeholders Consultation and FGDs

Guided by the Stakeholder Engagement Plan (SEP), the E&S team was engaged with extensisultation
with various stakeholders (during June 2021, Septembe®ctober 2021, and February 2022) including IAs,
local and national institutions, focus group discussions (FGDs), and public consultation in locations of
physical interventions. SpecificFGDs was done to includ€har dwellers and livelihood groups (fishers,
farmers, and boat operators, etc.). The outcome of consultation has been utilized for identifying the
important/valued environmental and social components and design the mitigation, fagsing the actual field
scenario by fulfilling the expectation of the stakeholders.

1.4.5 Study Team

The study team consists of national and international experts from multiple disciplines.

The consultants and other members are led by the International Team Leader and-Team Leader in active
coordination with the Deputy Team Leader, E&S task leaders ande CEGIS Project Leader. The team
composition is presented inAnnex 1.1 with extensive in-house support from CEGIS.

1.4.6 Document Structure

The ESIA document is comprised of an executive summary, the following fourteen chapters, ten annexes.

Executive Summar. The Executive Summary (ES) briefly discuss the major findings of the ESIA along with
the summary of each chapter.
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Chapter 1: Introduction The overview and background of the project along with the history of project
activities in Jamuna River are discssed. The brief of the project activities, objectives, methodology, study
area, and study team are addressed concisely.

Chapter 2: Policy, Legal and Regulatory Framewerkhe legal provisions related to environmental
protection relevant to the planning stage and operational activities of Jamuna River Economic Corridor
Development Program (JRECDP) are identified and discussed under the scope of the ESIA study.

Chapter 3: Analysis of Alternative3he alternatives considered during project planning and degn phase
have been discussed in this chapter. It also includes analysis of the alternatives for technical robustness,
economic, social, and environmental consequences.

Chapter 4: Project DescriptionThis chapter first introduces the overall Program Framwork, its
implementation modalities, financial arrangements. Then it gives a detail description of the S®¥oject 1.
The details includes description of the components, the pilot sites, construction outline with specifics, costs
and schedule of the progran.

Chapter 5: Environmental Baseline ConditionsAll details of the program area covering the physical
environment, topography, climate, morphological, hydrological, geological, geomorphological aspects have
been addressed in chapter 5. The environmentajuality (water, air, noise) has also been assessed in this
chapter.

Chapter 6: Biodiversity Baseline ConditiefBiodiversity of the program area is a significant part in natural
ecosystem. In this chapter, the habitat, ecosystem and biodiversity typesydrsity of wildlife (amphibia to
mammalia) with their threatened lists, species of conservation significance, ecosystem services, fish and
fisheries resources with details of fish production etc. have been included.

Chapter 7: Socioeconomic Baselinen@ition - To provide a baseline of socieeconomic and demographic
indicators against which to measure the impacts of the JRECDP project over time, this chapter assesses the
influence area against a number of social economic indicators, which are detailedgtdn the chapter.

Chapter 8: Potential Significant Impacts, Risks and Mitigation Measuilse potential risks and impacts of
the project area on community and livelihood, agriculture, fisheries, biodiversity, river morphology, river
course, environmental(air, water, noise) impacts, and disaster risks have been addressed and discussed in
detail with their mitigation measures.

Chapter 9: Occupational Health and Safefjhis chapter describes all activities related to OHS which are
planned and directed with consistent, approved, health and safety management practices, procedures or
standards, in compliance with ESS2 and WBG environment health and safety guidelines.

Chapter 10: Community Health and Safefyhe project activities, equipment, and infrastructire can increase
community exposure to health risks and may also experience an acceleration or intensification of impacts.
This chapter addresses the health, safety, and security risks and impacts on projaéfected communities
and the corresponding respasibility of borrowers to avoid or minimize such risks and impacts.

Chapter 11: Rapid Cumulative Impact Assessmerhis chapter discusses the rapid cumulative impact
assessment of the proposed JRECDP, Project 1 interventions. The objective of the curmemhulative
impact assessment is to evaluate the combined effects of existing projects and proposed developments
within the RCIA study area.

Chapter 12: Environmental and Social Management Rld@his chapter depicts the environmental and social
managementplan (ESMP) of the project which is based on ESMP implementation practices in other bank
funded projects in the region and other good international industry practices. The basic objective of the
ESMP is to manage adverse impacts and risks of proposed @jinterventions in a way that minimizes
the impact and risk on the environment, workers, and community.

Chapter 13: Stakeholders Consultation and Disclosurkis chapter summarises the feedback received from
the stakeholders and how those were incorported in the project plan and ESIA as well.

Chapter 14: Institutional Arrangements and Capacity BuildingThis chapter includes the present
institutional arrangements and capacity of the implementation agencies, assess the gap of the IAs in
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implementing the E&S impacts and risks, and prepare recommendations for capacity building. In addition,
the chapter also includes the capacity requirements of the contractors and consultants and other
stakeholders to implement the Project and training needs assessment.

Theannexes are:

il

=A =4 =4 =4 =4

= =4 -4 =4

Annex 1.1: Team Composition of the ESIA

Annex2.1: NationalActs and Regulations

Annex 6.1: Biodiversity Baseline Report

Annex 6.2: Results from Integrated Biodiversity Assessment Tool
Annex 6.3: List of Species Sighted in the Biodiversity #gesssment Asea

Annex 6.4: Dolphin Conservation Actions Recommended by Dolphin Conservation Plan 2020
2030

Annex 9.1: OHS Risk Matrix
Annex 10-1: Summary of the Community Health and Safety Impacts and Risks
Annex 121: Environmental and Social Code dfractices (ESCOP)

Annex 12.2: Draft TOR for Contracting NGO/Social Consulting Firm to Design Livelihood
Restoration and Development

Annex 13.1: Stakeholder Consultation

10



2. Policy, Legal and Regulatory Framework

2.1 Introduction

The emerging environmental scenario calls for attention to conservation and judicious use of natural
resources. Some legal and institutional requirements govern all the Development projects in Bangladesh.
So, assessingelevant legal provisions, policies, strategies, and institutional issues is very important for any
project proponent or developer before executing a program or plan. The proponent must be aware of these
requirements and comply with the provisions as apptable and necessary.

It is also understood that the project is also intended to receive international financing for project
execution, and there are specific environmental and social safeguard requirements thfe international
financial institution, hencethe World Bank

The Department of Environment (DoE) under the Ministry of Environment and Forest (MoEF) of
Bangladesh looks after the environmental approval process. The key regulations that govern this process
are the Environment Conservation Act ECA,1995 (including all amendments) and the Environment
Conservation Rules ECR, 1997 (including all modifications), and the pillar to protect the environment in
Bangladesh.

The Project Implementing Unit (PIU) (i.e. BWDB and BIWTA) must obtain Environmenté&llearance

Certificate (ECC) from the Department of Environment (DoE) before initiating any physical activities. The

w## | AOAETEI C POT AAAOOA i Oi O2AA #AOACIi OUs DPOIT EAAOD
Carrying out Environmental Impact Assessmemy, Application to DoEA Approval of EIAA Obtaining Site

Clearance Certificate and ECE The ECC is subject to annual renewal.

All legal provisions relevant to environmental protection applicable to the planning stage and operational
activities of the JRECDP were idéified under the scope of the ESIA study. Table 2.1 presents the relevant
national environmental regulations, and other laws and policies.
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Policy, Legal and Regulatory Framework

Table 2.1: List of Relevant National Policy and Legislative

Issue

Bangladeshi Legislation or
Regulation

Remarks

Prevention and Protection
of the environment and
Climate change

The Environment Court Act, 2010

Applicable- As this allows the government to take necessary legal action against any parties which crea
environmental hazards/ damage to the environment. Tis act helps to plan mitigation measures.

Environmental Conservation Act
(1995) and all of its amendments
(2000, 2002 and 2010)

Applicable- The proposed Project will pose a conspicuous threat to the environment during the constructio
and operation phags. This Act will be followed through the entire project's life cycle. The mitigation measure

Environmental Conservation Rules
(ECR), 1997 and Amendments

Applicable- This Project falls under the "Red" category and requires clearance before themmencement of
any project activities. In addition, it is stipulated that environmental quality standards and other relevant
requirements shall comply during the project life cycle. As per this law the IAs have initiated procedure fq
obtaining Environmental Clearance Certificates from the regulatory authority i.e. Department of Environmen

National Environment Policy, 1992

Applicable- As the proposed project has the likeliness of having an impact on the surrounding environmer
While preparing ESMP, tts policy helped to design the outline and measures.

National Environment Management
Plan 1995

Applicable- As related to habitat conservation and biodiversity, including environmental management an
quality of life. The Mitigation plan and ESMP haveeen prepared in line with this plan.

Bangladesh Climate Change
Strategy and Action Plan (BCCSAP]
2009

Applicable- This project will save lives and land from erosion and flooding and offset the carbon footprint b
using an environmentfriendly development mechanism. This action plan helped to design the overall prograr
and the project.

Protection and Conservation of Fish
Rules (1985)

Applicable- The Project requires compliance with any rules set out to protect fish in the inland waters ¢
Bangladesh. This rule helped to identify potential risk on fisheries and to identify appropriate mgation
measures.

Fisheries
National Fisheries Policy, 1996 & | Applicable- As the policy provided guidelines for protecting fish species, the subject project has a likeliness
1998 impact on waterways and fish species. This policy helped to outline the fish mareagent plan.
Applicable- There will be a clear chance to pollute the water body and its resources during the constructig
National Water Policy (1999) and waterway transportation. The CDD component of the project was planned in line with tipelicy. The Water
Resources Management Plan under the ESMP was preparedine with the policy as well.
Water National Water Management Plan, | Applicable- this plan gives guidance on planning and designing the Water Managemelmfrastructures

2001 (Approved in 2004)

including erosion protection of riverbank of Jamuna River.

Water Act-2013

Applicable- As this Act is applicable for the surface water, groundwater, seawater, rainwater, and water in tH
atmosphere in the territory of Bangladesh. This act helped to identify the mitigation measures against th
impacts on water and water resources.

12



Policy, Legal and Regulatory Framework

Issue

Bangladeshi Legislation or
Regulation

Remarks

Inland Water Transport Authority
Ordinance (1958)

Applicable- As this Act is directly related tothe development, maintenance, and control of inland wate
transport and certain inland navigable waterways. It helped to identify the mitigation measures.

The Embankment and Drainage Act
1952

Applicable Asthis Act aims to consolidate the laws relatindo embankment and drainage and to make bette
provision for the construction, maintenance, management. It helped to design the overall project.

Bangladesh Water Rules 2018

Applicable as this rule is related to the Water Act 2013. It helped farepare the ESMP.

Agricultural and land use

National Agriculture Policy, 1999

Applicable- As this policy particularly emphasis on research on the development of improved varieties an
technologies for cultivation in water-logged and salinity affected areadt helped to prepare the ESMP.

National Agricultural Extension
Policy 2013

Applicable- This is an extended policy for transferring technologies to crop, fisheries, and livestock sect
development. Here, key elements of the lesson learned from existing policy, macroeconomic scend
agroecology /bio-ecological zones, and current issues in agriculture such as natural disastéirhelped to
prepare the ESMP.

National Land Use Policy
(MoL,2001)

Applicable- Asthis policy has focused on the land reclamation process. Through this project, there will be
opportunity to resume some land using proper embankment protection technologyt helped to prepare the
ESMP.

Acquisition and Requisition of
Immovable Property Act, 2017
(ARIPA, 2017)

Applicable- As this Act will ensure to resettlement procedure and compensate the landless inhabitant due
land acquisition during the construction phase. It helped to prepare the RPF and compensation plan.

Wildlife & Biodiversity

Bangladesh Wildlife (Preservation)
Order (1973) and Act (1974)

Applicable- As this order empowers the government to declare areas as game reserves, wildlife sanctuarig
and national parks to protect the country's wildlife. It helped to prepare biodiversity management plan of the
ESMP.

Bangladesh Wildlife (Protection
and Safety) Act 2012

Applicable- As this Act is to provide for the conservation and safety of biodiversity, forest, and wildlife o
Bangladesh by repealing the existing law relating to the country's conservation and management of wildlife.
helped to prepare biodiversity managment plan of the ESMP.

National Biodiversity Strategy and

Action Planof Bangladesh 2016
2021

Applicable- As this strategy has national targets for the biodiversity and presents guiding framework fo
biodiversity conservation, ensuring sustainable use of its components along with fair and equitable sharing
benefits arising out of utilization of genetic resources.It helped to prepare biodiversity management plan of
the ESMP.

5th National Report of Bangladesh
to the Convention on Biological

Diversity, 2015

Applicable-The report presents different aspects of biodiversity in Bangladesh addressirige status and trends
of biodiversity, progresses on implementation of National Biodiversity Strategy and Action Plal.helped to
prepare biodiversity management plan of the ESMP.
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Issue

Bangladeshi Legislation or
Regulation

Remarks

Biodiversity Act- 2017

Applicable- As this Act regulates the Biodiversity conservation and sustainable use of its water body a
resources.lt helped to prepare biodiversity management plan of the ESMP.

Health and Safety and
Labor management

Bangladesh Labour Act, 2006 (with
amendments in 2013 and 2018)

Applicable- This law is related to the condition of employment and occupational health and safety and is al
associated with worker's compensation if any fatal injury or death happens durinthe project implementation
phase. It helped to prepare the LMP.

Bangladesh Labour Rules, 2015

Applicable- As these regulations have providedome guidelinesin terms of how the Bangladesh Labour Act
2006 will be implemented, e.g., appointment letter, holiday, worker's health and safety, payment of wages, 4
other key issues. It helped to prepare the LMP.

Fatal Accidents Act, 1855

Applicable- As the proposed project has possibilities of unplanned accidental events during the project lif
cycle; hence this law is applicable. It helped to identify occupational health and safety measures and plan.

Land Acquisition and

The Alluvion and Diluvion
Regulation, 1825 and the Alluvial
Lands Act, 1920

Applicable- as this Regulationand Act areused for declaring the rules to be observed in determining claims t
lands gained by alluvion, or by dereliction of a river or the sedhese rules are applicabldor the prevention of
disputes concerning the possession of certain lands in Bangladesh gained by alluvion, or by dereliction ¢
river or the sea.The RPF prepared for this Project duly considered this regulation and act.

Resettlement — g tion of
Acquisition and Reqisition o Applicable- As this Act will ensure to resettlement procedure and compensate the landless inhabitant due
Immovable Property Act, 2017 L . . )
land acquisition during the construction phase. It helped to prepare the RRiad compensation plan.
(ARIPA, 2017)
Applicable: As it defines how to define and legally deal severe form of physical violence against women
The Penal Code 1860 rape, physical assault it fall short to deal other form of gender based violence asdxual harassment e.g
harassment without physical contact.
SEA/SH

Women and Children Repression
Prevention Act, 2000

Domestic Violance (Prevention and
Protection Act, 2010

Applicable as it further defines the legal actions criminalizing various forms ofiolence against women.
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2.2 Project -Relevant International Conventions, Treaties and Protocols (ICTPs) in Force in
Bangladesh

Bangladesh is a signatory to manynternational Conventions, Treaties, and Protocols (ICTPs). These
instruments vary in their importance, effectiveness, level of commitment, and urgency to act on, with each
having several obligations and consequent implications. Like many other developirguntries, Bangladesh
needs capacity enhancement support to fully implement the convention provisions. Table 2.2 presents
applicable Key Projectrelated treaties and conventions.

Table 2.2: Relevant Treaties and Conventions

Treaty or Convention Year Brief Description Relevant
Department
Paris Protection of birds 1950 | Conservation of birds in the wild state DoE/DoF
Ramsar Convention 1971 | Protection of wetlands DoE/DoF
Protocol Waterfowl Habitat 1982 Amemeent. of Ramsar Convention to protec
specific habitats for waterfowl DoE/DoF

Aim is to ensure that international trade in
CITES convention, 1973 1981 | specimens of wild animals and plants does no| DoE/DoF
threaten the survival of the species.

Bonn Convention 1979 | Conservation of migratory species of wild animals | DoE/DoF
Prevention and Control of Protect workers against occupational exposure tg

. 1974 ) . MoH
Occupational hazards carcinogenic substances and agents

Occupational hazards due to air

pollution, noise & vibration | 1977 Protect workers against occupational hazards in the

. . MoH
working environment

(Geneva)
Occupational safety and health in Prevent accidents and injury to health by minimizing
. . 1981 . . ; MoH
the working environment (Geneva) hazards in the working environment
Occupational Health services 1985 | To promote a safe and healthy working environment MoH
nvention on oil pollution dam . . .
Convention on oil pollution damage 1969 | Civil liability on oil pollution damage from ships DoE/MoS
(Brussels)
. . . Legal framework and preparedness for control of oil
Convention on oil pollution 1990 gal prep DoE/MoS
pollution
Vienna convention 1985 | Protection of ozone layer DoE
ntrol of global emissions th lete the ozong
London Protocol 1990 Control of global emissions that deplete the ozo DOE
layer
UN framework convention on . _
. . . 1992 | Regulation of greenhouse gases emissions DoE
climate change (Rio de Janeiro)
Convention on Biological Diversity 1992 Conservation of biodiversity, sustainable use of itg DOE
(Rio de Janeiro) components, and access to genetic resmes
International Convention  on An international treaty on climate change and
. 1997 L DoE
Climate Changes (Kyoto Protocol) emission of greenhouse gases
Protocol on biological safety Biological safety in transport and use ofjenetically
2000 = . DoE
(Cartagena protocol) modified organisms
Designed to reduce the movements of hazardou
Basel Convention, 1989 1993 waste between nations, and specifically to preven DOE

transfer of hazardous waste from developed to les
developed countries.
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2.3 The World Bank's E nvironmental and Social Framework (ESF)

The Environmental and Social Safeguards (ESS) of the World Bank's Environmental and Social Framework
(ESF) eplacing the previous World Bank safeguard policiesare not responsibility of the borrowers to
comply with. The ESF ESS focus on globally accepted practices and interventions by which the borrowers
can efficiently implement their development programs keeping the environmental and social impact of the
people and landscapes at a minimal level. The World Bank's qugt in the ESFrelated matter aims to
enhance the national regulations' capacity to evaluate and facilitate the JRECDP consistent with good
international practice in technical, environmental, social, and health and safety standards. The Bank
undertakes ervironmental and social risk screening of the proposed projects that are classified into one of
four categories High Risk, Substantial Risk, Moderate Risk and Low Risk depending on their type, location,
sensitivity, the scale of the project, and the naturand magnitude of its potential environmental and social
risks and impacts and the capacity and commitment of the Borrower.

The JRECDP SOP has been rated as a-higihcategory project. The Environmental Risk of SOP 1 has been
rated as Moderate to Substantial and the Social risk of the SOP 1 has been rated as high. The salient
parameters include substantial Project E&S and OHEks, low regulatory and institutional capacity, and

low technical capacity. However, many associated risks and impacts can be mitigated if appropriate and
timely measures are takenWhile preparing the ESIA the ESSs were duly considered and the Implertiag
Agencies agrees to fulfil the requirements of ESSEhe relevant ESS standards of the World Bank are
mentioned below:

1 ESS 1. Assessment and Management of Environmental and Social Risks and Impacts,
ESS 2. Labor and Working Conditions,

ESS 3. ResouecEfficiency and Pollution Prevention and Management,

ESS 4. Community Health and Safety,

ESS 5. Land Acquisition, Restriction on Land Use and Involuntary Resettlement,

ESS 6. Biodiversity Conservation and Sustainable Management of Living Natural Resesy
ESS 8. Cultural Heritageand

ESS 10. Stakeholder Engagement and Information Disclosure.

=A =4 4 4 -4 -4 -
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2.4 Comparison of ESF and National Guidelines and How to Fill the Gaps

Table 2.3: Comparison between ESF and National Regulatory Framework

and Social Risks
and Impacts

The environmental and social assessment will apply a mitigatior
hierarchy, which will: (a) Anticipate and avoid risks and
impacts; (b) Where avoidance is not possible, minimize o
reduce risks and impacts to acceptable levels; (c) Once risks af
impacts have been minimized or reduced, mitigate; and (d
Where significant residual impacts remain, compensate for o
offset them, where technicallyand financially feasible.

The Borrower will conduct Environmental and Social Audits in
existing Projects or Activities. This will cover the risks and
impacts identified in ESSs310. The audit will also review issues
not covered by the ESSs, to the extetttat they represent vital
risks and impacts in the project's circumstances.

The Borrower will conduct an Environmental and social

management framework (ESMF) to examine the risks, impact

Environmental Relevant Relevant National Laws
and Social to Project Main requirements of ESS and Guidelines Gaps and how to address them
Standards (ESS) | (Yes/No)
The Borrower will conduct an environmental and social
assessment of the proposed project to assess the environment ESIA screening and scoping may nof
and social risks and impacts throughout the project life cycle cover all of the ESSs. Physics
The assessment will be proportionate to the risks and impacts d interventions of the project are screened
the project. National to ensure they meet all ESS
Undertake stakeholder engagement and disclose appropriat Environmental Policy, requirements.
information in accordance with ESS 10. 1992 1 The stakeholder engagement
Develop an ESCP, and implement all measures and actions National during the conduct of the ESIA is
out in the legal @yreement, including the ESCP. Environmental limited in scope and prqcedures
Cor?duct monitoring and repQrting on the enviro'nmental and “Pﬂlz:a‘:‘l]gr;:m Action ??1:2?;: (:tc(:mEpieShleonsri?/ilIJ;rS:)T\]/Z?(tasc
social performance of the project against the ESS's. N the criteria stipulated in the ESS10:
ESSK The project will apply the country's applicable policy Enwronmgntal A detail Stakeholder Engagemen
Assessment, and framework, national laws and regulations, institutional conservation Rules plan will be prepared and
Management of capabilities, and the relevant requirements of the (ECR), 1997 and Information Disclosure, including
Environmental Yes Environmental Health and Safety Guidelines (EHSGS). Z‘fjﬁg;ﬁ%s the ESIA disclosure in IAs and

Environment
Conservation A,
1995 and subsequent
amendments

Bangladesh Climate
Change Strategy and
Action Plan (BCCSAP)
2009

World Bank's websites.

ECR 1997 (and subsequen
amendments) does not require analysis ol
alternatives, which has been extensively
covered in the ESIA as per ESS1 to identi
ways of project fodprints, technology
selection, and design to apply mitigation
hierarchy.

Mitigation measures do not follow any
hierarchy of application, which is being
covered to comply with ESS1The ESIA
adopted mitigation hirerchy as per the
ESS1.
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Environmental Relevant Relevant National Laws
and Social to Project Main requirements of ESS and Guidelines Gaps and how to address them
Standards (ESS) | (Yes/No)
and/or series of subprojects. The risks and impacts cannot b 9 There is no requirenent in national policy
determined until the program or subproject details have been to prepare an IAs commitment planThe
identified. both IAs have prepared ESCP as per th
ESS1.
Also, an ESCP is being included in the ES
to comply with ESS1.
The national laws do not specifically
require identification of and
consultation with the "disadvantaged
and marginalized groups/peoples”
which is a mandatory requirement
under ESS1.
| The Borrower will develop andimplement Labour Management I The Bangladesh Labor Act does not mak
Procedures applicable to the project. it~ mandatory for  development
The Borrower will identify potential risks of child labor, forced mte_rvenuon; to be assessed ang
. . . reviewed in labor and working
labor, and severe safety issues related to primary suppliers. . . . .
child under the minimum age will not be employed or engageq condltlons, including O.HS’ during
in connection with the project. constructlpn. An OHS plan 'S prepared t
comply with ESS2, which will be further
Measures relating to occupational health and safety will bg extended by the Contractor during
ESS% Labor and applied to the project. The OHS measures will include th construction stage.
Working requirements of ESS2. They will consider the Generd Bangladesh Labpr Act, o ab d .
Conditions Yes Environmental Health and Safety Guidelines (EHSGs) dgnas | 2006 (amended in 2013, The labor —act does not require

appropriate, the industry-specific EHSGs and other GIIP. TH
OHS measures will be designed and implemented to address (
identification of hazards, (b) provision of preventive and
protective measures, (c) training of project workers, (d)
documentation, reporting, and remedies of occupationa
incidents, and (e) emergency response arrangements.

The Borrower will make reasonable efforts to ascertain that
third parties who engage contracted workers are legitimate and

reliable entites and have in place labomanagement

2015, and 2018)

development projects to prepare labor
management plans/procedures. This
ESIA prepared a labomanagement
procedure to comply with ESS2 covering
direct, contracted, community, primary
supply workers, and gawernment civil
servants. The procedure also covereq
management of worker relations,
including workers specific GRM, terms|
and conditions of employment, non
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Environmeptal Relev.ant . . Relevant National Laws
and Social to Project Main requirements of ESS and Guidelines Gaps and how to address them
Standards (ESS) | (Yes/No)
procedures applicable to the project that will allow them to discrimination and equal opportunity,
operate. protection of workforce, and prohibition.
The Borrower will require measures to be implemented to 1 No Child below 14 ispermitted to work.
ascertain that community workers are provided voluntarily as Child above 14 but below 18 can workf
an outcome of individual or community agreement. s/lhe is a trainee or s/he has
certificate of fitness from the
designated official of the government.
Otherwise, all forms of child labor is
prohibited since the 2018
amendment of Labor Act.

1 A Laba Mangement Procedure along
with Worker Code of Conduct has
been prepared in line with the ESSZ
which will be followed by the
contractor and the PIU as well.

Existing national energy and water

1 Environmental cons_ervation policies, Iaws., and regulations
N N _ Conservation Act require devglppmeﬂt projects 'to assesy
Resogrce I.Eff|C|encyf TheBorrower will |mplem§nt technlc.al.ly (ECA) 1995 resource efficiency issues and incorporate

and financially feasible measures for improving the efficient ] ) them into their ESrisk management plans.
consumption of energy, water, and raw materials, as well g T Noise Pollution Rules | .. . 4 regulations that addres
ESSZX Recourse other resources. (2006) pollution prevention, such as ECA 95, ECR 9
and Efficiency, Pollution prevention and management: The Borrower will avoid| T National Fisheries Rules for hazardous waste management, an
Pollution Yes the release of polldants or, when avoidance is not feasible Policy, 1998 strategies for adaptation and mitigation to
Prevention and comply with the national or EHSG standards, whichever is mog 1 Water Supply and climate change. While existing regulations
Management stringent. This applies to the release of contaminants to aif Sanitation Act, 1996 | address many ES3 requirements, there are

water, and land due to routine, norroutine, and accidental
circumstances, with the potenial for local, regional, and
transboundary impacts.

1 National Water Bodies

Protection Act, 2000

1 National Agriculture

Policy, 2013

gaps in many cases, such as lack of rulg
directly addressing the issues related to
sourcing of construction material, resource
efficiency, etc.

The Feasibility team prepared the project
design (design of the Groyne and revetmen
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Environmental
and Social
Standards (ESS)

Relevant
to Project
(Yes/No)

Main requirements of ESS

Relevant National Laws
and Guidelines

Gaps and how to address them

1 Environment Court

Act, 2000 and
amendment in 2002

work, dredging, etc.) considering the
resources efficiency as per the ESS3 throuh
a systematic analysis of alternatives.

The ESIA prepared various pollution
prevention plans e.e. water pollution, noise,
air pollution, ship pollution, etc.

ESS4&
Community
Health and Safety

Yes

Evaluation of the risks and impacts on health and safety of th
affected communities during project cycle and mitigation
measures

The Borrower will design, construct and operate structural
elements of the project in accordane with national legal
requirements, Environmental Health and Safety Guideline
(EHSGs), and Good International Industry Practices, considerin
safety risks to communities, climate change, and naturg
hazards.

The Borrower will establish and implement appopriate quality
management systems to anticipate and minimize risks an
impacts that community service projects may have or
community health and safety. In such circumstances, th
Borrower will also apply the concept of universal access, whers
technically and financially feasible.

The Borrower will identify, evaluate, and monitor the potential
traffic and road safety risks to workers, affected communities
and road users throughout the project life cycle and, wherg
appropriate, will develop measures and @ns to address them.
The Borrower will incorporate technically and financially
feasible road safety measures into the project design to prever]
and mitigate potential road safety risks to road users ang
affected communities.

The Borrower will identify the project's potential risks and
impacts on ecosystem services that may be exacerbated

climate change. Adverse impacts will be avoided, and if they al

T Noise Pollution

(Control) Rules 2006

1 National Strategy for

Waste Management

1 National Policy for

Safe Drinking Water
Supply and Sanitation
(1998)

1 National Water

Management Plan,
2001 (Approved in
2004)

1 Bangladesh Climate

Change Strategy and
Action Plan(BCCSAP)
2009

There are no direct laws or policies on
community health and safety in the existing
GoB regulatory systems (laws, rules, policies
and acts). Hence, the World Bank ESS4 w/
fulfill and ensure the community health and
safety issue partially.

The gaps will be addressed through suitable
provisions in ESMP and the contractor's
obligation as part of the Contractor's ESMH
for CHS. In addition, the contractor will be
responsible for implementing the ESMP
regarding community health and safety,
which includes the OHS plan, Labo
Management Plan, Workers Camy|
Management Plan, Traffic and Road Safe
Management Plan, etc.

The national law also does not conside
SEA/SH compliant GRM, workers' Cod
of Conduct, provisions of SEA/SH servic
providers and institutional capacity
building on SEA/SH risk management. A
standalone Action Plan against the
SEASH impact and risk has bee
prepared covering the ESS4
requirement.
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Environmental
and Social
Standards (ESS)

Relevant
to Project
(Yes/No)

Main requirements of ESS

Relevant National Laws
and Guidelines

Gaps and how to address them

unavoidable, the Borrower will
mitigation measures.

implement appropriate
The Borrower will avoid or minimize the potential for
community exposure to waterrelated and vectorborne
diseases and hazardous material.

The Borrower will take measures to avoid or minimize the
transmission of communicable diseases associated with th
influx of temporary or permanent project labor.

The Borrower will avoid or minimize the potential for
community exposure to hazardous materials and substance|
that the project may release.

The Borrower will identify and implement measures to address
emergency events, including both natral and manmade
hazards.

The Borrower, while retains direct or contracted workers to
provide security to safeguard its personnel and property, will
assess risks posed by these security arrangements to thog
within and outside the project site.

ESS% Land
Acquisition,
Restrictions on
Land Use, and
Involuntary
Resettlement
(Project Design)

Relevant

The Borrower will demonstrate that involuntary Iland
acquisition or restrictions on land use are limited to direct
project requirements for clearly specified project purposes
within a specified period.

The Borrower will offer affected person compensation &

replacement cost and other assistance as necessary to help theg
improve or at least restore their living standards or livelihoods.

The Borrower will take possession of acquired land and relate(
assets only after compensation following ESS5 has been ma
available and, where applicable, displaced people have beg
resettled and moving allowances have been provided to th
displaced persons in addition to compensation.

The Acquisition and
Requisition of Immovable
Property Act, 2017

Bangladesh: ARIPA2017
It does not require the preparation of RAP,

Does not provide compensation or
assistance to those who do not have
formal legal claim to the land

Does not provide transitional allowances
for restoration of livelihoods for informal
settlers

Consultation with affected communities
is not legally required

No provision to give special attention to
the vulnerable groups
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Environmental
and Social
Standards (ESS)

Relevant
to Project
(Yes/No)

Main requirements of ESS

Relevant National Laws
and Guidelines

Gaps and how to address them

The Borrower will engage with affected communities, including
host communities, through the process of stakeholder
engagement described in ESS10.

The Borrower will ensure that a grievance mechanism for the
project is in place, in accordance withESS10, as early as possi
in project development to address specific concerns abou
compensation, rdocation, or livelihood restoration measures
raised by displaced persons (or others) in a timely fashion.

The Borrower will conduct a census to identify the personk6

who will be affected by the project, to establish an inventory o
land and assets to benvolved, to determine who will be eligible
for compensation and assistance, and to discourage ineligib
persons, such as opportunistic settlers, from claiming benefits.

The Borrower will prepare a resettlement plan/framework

proportionate to the risks and impacts associated with the
project by establishing the roles and responsibilities relating to
financing and implementation and include arrangements for|
contingency financing to meet unanticipated costs, as well g
arrangements for a timely and coordinate response to
unforeseen circumstances impeding progress toward desireg
outcomes. The total fees of resettlement activities necessary {
achieve the project's objectives are included in the project's tota|
costs.

The Borrower will establish procedures to nonitor and evaluate
the implementation of the plan and will take corrective action ag
necessary during implementation to achieve the objectives o
ESS5.

9 There is no provision for voluntary land

Gap Filling measures:

1 A Resettlement Policy Framework hag

donation

been prepared in line with the ESS. It
gives the following guideline:

RAP/s will be prepared for all
interventions  regarding the land
acquisition or requisition during the
construction phase, and without the
approval of RAP/s by the Bank,
construction works will not be started.

All affected persons, including titled, non
titled encroachers, will be identified for
the compensation and assistance at total
replacement cost. The cubff date for
non-title holders will be considered the
date of the census survey.

If the compensation accoding to the
ARIPA 2017 do not meet the replacemen
cost, additional topup payments will
ensure replacement cost atthe current

market price together with transitional

support

Extensive consultations will be carried
out during all phases of the project. A
separate SEP will be prepared.

16 Affected persons may be classified as persons: (a) Who have formal legal rights to land or assets; (b) Who do not have féegedlrights to land or assets, but have a claim to land or assets that is recognized

or recognizable under national law; or (c)Who have no recognizable legal right or claim to the land or assets they occupy or use.
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Environmental Relevant Relevant National Laws
and Social to Project Main requirements of ESS and Guidelines Gaps and how to address them
Standards (ESS) | (Yes/No)

9 The project will pay particular attention
to the vulnerable groups, i.e., additional
grants, livelihood training, job
opportunities during construction, etc.

1 The RPFclearly describesrequirements
to meet in case ofoluntary land donation
proceduresand Negotiated Settlement

The Borrower will avoid adverse impacts on biodiversity and| 1 National Biodiversity

habitats. Strategy and Action

When avoidance of adverse impacts is not possible, th Plan (2004)

Borrower will implement measures to minimize the negative| 1 The Forest Act, 1927 | 1,50 these strategies and action plan
ESEQ ) effects and restore biodiversity in accordance with the| and subsequent cover bio-diversity conservation but do not
gfné‘;‘i\rlzsgn and mitigation  hierarchy ~provided in ESS1 and with the andezg;ngents in 1982 | yirectly cover the issues related taecosystem
Sustainable Ves requirements of ESS6. . | services. World Bank ESS6 standard will b
Management of The Borrower will ensure that competent biodiversity expertise| 1 National Forest Policy, considered during the assessment of projec
Living Natural is utilized to conduct the environmental and social assessmer] 1994 impact.
Resources and the verification of the effectiveness and feasibility ol q wildlife Conservation | The ESIA covered habitat assessment, criticé

mitigation measures. (Protection and habitat assessment, and fulfilled other

The Borrower will develop and implement a Biodiversity Safety) Act, 2012 requirements8 4 EA  %3-0 Al O

Management Plan where significant risks and adverse impact § Bangladesh 176006 AT Aequbdmdn®. CAET

have been identified. Biodiversity Act, 2017
ESST No _ 1 East Bengal State The land nght is managed by East Beng
Indigenous (The ESIA The Borrov'ver-WnI assess the natgre and degrge of Fhe expecte Acquisition and State Acgglsm-on andTenancy Act,. 1950.
Peoples/Sub confired glre_;:t and |ndclirect e_conomlf, lspual, f[:ultura: (éﬁcludlng cPuIturzlil Tenancy Act, 1950 The _part_mlpatloQ of.people, reqqlrement of
Saharan African and the Wircl)agfe)’ an etn\{lronmehna |mpac”s ?n ntlgerr:oust teoptﬁ f The Acquisition and considering social impacts or impacts on
Historically WB team : present in, or have a collecive attachment to, Requisition of community are required by EIA Guideline,
Underserved agreed), project area. Immovable Property Water Act 2013 and Participatory Water
Traditional Local there is no The Borrower will prepare a consultation strategy and identify Act 2017 Management Rules 2014. Although, there i
Communities indigenous how affected Indigenous Peoples will participate in project ' no explicit mentioning of indigenous people,

people design and implementation. 1 Bangladesh Water Act| the relevant rules are applicable to them ag
living in 2013 well.
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Policy, Legal and Regulatory Framework

Environmental Relevant
and Social to Project Main requirements of ESS
Standards (ESS) | (Yes/No)

Relevant National Laws

and Guidelines Gaps and how to address them

the project | 1 The Borrower's proposed measures and actions will bq § Participatory Water However, requirements are not clearly
AOI as well developed in consultation with the affectedndigenous Peoples Management Rules, explained as it has been illustrated in the ES
as in the and contained in a timebound Indigenous Peoples plan. 2014 which results in ignorance and negligence.

study area. | ¢ The Borrower will proactively engage with the relevant| § EA guideline for The requirements of GRM targeting the
Indigenous Peoples to ensure their ownership and participatiof ~ Water management | indigenous people isnot required by national
in project design, implementation, monitoring, and evaluation Project law.

and consult with them about the cultural appropriateness of
proposed services or facilities. It will seek to identify and
address any economic or social constraints (including thosg
relating to gender) that may limit opportunities to benefit from,
or participate in, the project.

1 The Borrower will design and implement the project to provide
affected Indigenous Peoples equitable access to project benefi

1 The Borrower will minimize and/or compensate for the adverse
impacts in a culturally appropriate manner pioportionate to the
nature and scale of such effects and the form and degree
vulnerability of the affected Indigenous Peoples.

1 The Borrower will take appropriate measures to recognize,
respect, and protect peoples ("in voluntary isolation," "isolated
peoples” or "in initial contact,”) land and territories,
environment, health, and culture, as well as measures to avo
all undesired contact with them as a consequence of the projeq
The aspects of the project that would result in such undesire
contact will not be processed further.

1 The Borrower will ensure that a grievance mechanism ig
established for the project, as described in ESS10, which
culturally appropriate and accessible to affected Indigenoug
Peoples

. . S . The Antiquity Act 1968 and Ariquity
1 The Borrower will determine the potential risks and impacts of 1 Antiquity Act, 1968:

ESS& Cultural the project's proposed activities on cultural heritage. o _ Preserving Rules, 1986 generally protecy
Yes 1 Antiquity Preserving | archeological ~ sites and  designateg

Heritage 1 The Borrower will avoid impacts on cultural heritage. When Rules. 1986 cultural/historical sites. The EIA guidelines
avoidance of impacts is not possible, the Borrower will identify| ' generally advised avoidance of impacts of
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Policy, Legal and Regulatory Framework

Environmental Relevant Relevant National Laws
and Social to Project Main requirements of ESS o Gaps and how to address them
and Guidelines

Standards (ESS) | (Yes/No)
and implement measures to address impacts on culturg § Bangladesh National | culture and heritage while construction and
heritage in accordance with the mitigation hierarchy of ESS1 Building Code, 1993 operation of any project. However, therés no
Where appropriate, the Borrower will develop a Cultural 1 EIA Guidelines of DoE specific and clearly defined procedures on
Heritage Management Plan. how to ensure protection of cultural heritage
The Borrower will implement globally recognized practices for during project implementation.
field-based study, documentation, and protection of cultura Although the ESIA found no known cultural
heritage in connection with the project, including contractors heritage within the study area, a chance
and other third parties. A chance finds procedure is a projeet finding procedure has beem included in the
specific procedure that will be followed if previously unknown ESA (as an Environmental and Social Code ¢
cultural heritage is encountered during project activities. It will Conduct)
be included in all contracts relating to the project's constructia,
including excavations, demolition, earth movement, flooding, o
other changes in the physical environment.

No
. . i This ESS is not relevant tg
ESS% F|.na|.1C|aI (Confirmed the project andhence and | Not assessed
Intermediaries by WB hence not assessed
team)

Engage with stakeholders in meaningful consultations during ) o
the project life cycle, cc.)mmenc.ing as early_as the. projed ¢ Environmental Irz (l:J?rSeed 0:; W?rt]eer gslr;é;ge(\r?vz;‘érpfgctz,(;;;
development stage to get information on the project deS|gr1. Th conservation Rues, Pe?rtici atory Water Management Rules 201‘;
nature,_scope, and frequency of stakeholdemgagement will b_e 1997 and subsequent | thp S }(’j e for Ea gt e oo
proportionate to the nature and scale of the project and itS  zmendments zgopleeanltjil rZIS\?anczrstalzer?o?;Srzg; p?ojzgz
potential risks and impacts. . ) i >

ESS1Q; . . L I Environmental planning, construction and operation.
Borrowers will provide stakeholders with timely, relevant, and Conservation Act ) )

Stakeholder . . . . . The ECR 1997 allows for public consultation
accessible information and consult with them in a culturally ECA) 1995 .

Engagement and Yes . : . . ( ) as part of the preparation of ESIA reports.

Information appropriate  manner, free of manipulation, interference, 1 Noise Pollution Rules ) ] )

) coercion, discrimination, and intimidation. However, there is a gap in systemati

Disclosure . ) (2006) engagement of the people throughout the

The process of stakeholder engagement will involve (i

stakeholder identification and analysis; (ii) planning how the
engagement with stakeholders will take place; (iii) disclosue of
information; (iv) consultation with stakeholders; (v) addressing
and responding to grievances; and (vi) reporting to
stakeholders.

1 Bangladesh Water Act,
2013

1 Participatory Water
Management Rules,
2014

project life cycle as it has been illustrated by
ESS10. Under this project, a Stakeholdg
Engagement Plan (SEP) has been prepared {
ensure such engagement with stakeholders
and information disclosure to stakeholders
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Policy, Legal and Regulatory Framework

Environmental Relevant Relevant National Laws
and Social to Project Main requirements of ESS and Guidelines Gaps and how to address them
Standards (ESS) | (Yes/No)

1 The Borrower will maintain and disclose as part of the
environmental and social assessment, a documented record
stakeholder engagement, including a description of the
stakeholders consulted, a summary of the feedback received ar|
a brief explanation of how the feedback was taken into accoun
or the reasons why it was not being considered.

1 Guideline for
Environmental
Assessment for Water
Sector Project

occurs at various stages of the Program
Project
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Policy, Legal and Regulatory Framework

2.5 WBG General EHSGuidelines, 2007

The EHS Guidelines are technical reference documents with general and indusspyecific examples of Good
International Industry Practice (GIIP). They are referred to in the World Bank'&nvironmental and Social
Framework and IFC'sPerformance Standards

The World Bank Group requires borrowers/clients to apply the appropriate levels or measures of the EHS
Guidelines. When host country regulations differ from the levels and measures presented in the EHS
Guidelines, projects will be required to achieve whiclver is more stringent.

The General EHS Guidelines contain the following information:
1. Environmental

1 Air Emissions and Ambient Air Quality
Energy Conservation

Wastewater and Ambient Water Quality
Water Conservation

Hazardous Materials Management

Waste Management

=A =4 4 4 4 -4

Noise
1 Contaminated Land

2. Occupational Health and Safety

1 General Facility Design and Operation
Communication and Training

Physical Hazards

Chemical Hazards

Biological Hazards

Radiological Hazards

Personal Protective Equipment (PPE)

=A =4 4 =4 -4 -4 -4

Special Hazard Environments
1 Monitoring

3.  Community Health and Safety
1 Water Quality and Availability
9 Structural Safety of Project Ifrastructure
1 Life and Fire Safety (L&FS)
1 Traffic Safety
1 Transport of Hazardous Materials
1 Disease Prevention
1 Emergency Preparedness and Response

4. Construction and Decommissioning

1 Environment
1 Occupational Health and Safety
1 Community Health and Safety
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http://www.worldbank.org/esf
http://www.worldbank.org/esf
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/performance-standards
https://www.ifc.org/wps/wcm/connect/4e01e089-ad1a-4986-b955-e19e1f305ff0/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES&CVID=ls0KF2J
https://www.ifc.org/wps/wcm/connect/9f3e9c30-050a-4901-99e7-d5d22042a9d3/1-2%2BEnergy%2BConservation.pdf?MOD=AJPERES&CVID=ls4WY5G
https://www.ifc.org/wps/wcm/connect/3d9a54ae-c44c-488d-9851-afeb368cb9f9/1-3%2BWastewater%2Band%2BAmbient%2BWater%2BQuality.pdf?MOD=AJPERES&CVID=ls4Xbfn
https://www.ifc.org/wps/wcm/connect/8e307e4e-7668-4049-b163-f8d00f0cdef7/1-4%2BWater%2BConservation.pdf?MOD=AJPERES&CVID=ls4XhtY
https://www.ifc.org/wps/wcm/connect/90231ba8-5bb3-40f4-9255-eaf723d89c32/1-5%2BHazardous%2BMaterials%2BManagement.pdf?MOD=AJPERES&CVID=ls4XLqS
https://www.ifc.org/wps/wcm/connect/456bbb17-b961-45b3-b0a7-c1bd1c7163e0/1-6%2BWaste%2BManagement.pdf?MOD=AJPERES&CVID=ls4XT4R
https://www.ifc.org/wps/wcm/connect/4a4db1c5-ee97-43ba-99dd-8b120b22ea32/1-7%2BNoise.pdf?MOD=AJPERES&CVID=ls4XYBw
https://www.ifc.org/wps/wcm/connect/63bee22a-3eda-43f3-82de-a959c6ceaf49/1-8%2BContaminated%2BLand.pdf?MOD=AJPERES&CVID=ls4Y3K7
https://www.ifc.org/wps/wcm/connect/1d19c1ab-3ef8-42d4-bd6b-cb79648af3fe/2%2BOccupational%2BHealth%2Band%2BSafety.pdf?MOD=AJPERES&CVID=ls62x8l
https://www.ifc.org/wps/wcm/connect/eeb82b4a-e9a8-4ad1-9472-f1c766eb67c8/3%2BCommunity%2BHealth%2Band%2BSafety.pdf?MOD=AJPERES&CVID=ls62Gai
https://www.ifc.org/wps/wcm/connect/7d708218-2a9e-4fcc-879d-9d5051746e7d/4%2BConstruction%2Band%2BDecommissioning.pdf?MOD=AJPERES&CVID=ls62NKq

3. Project Description

3.1 Jamuna River Economic Corridor Development Program Framework

The JRECDMas adopted the Series of Project (SOP) approach and has been planned to be implemented
over three series of projects (Figure 3.1). SOP 1 (Project 1) focused onofilhg of an innovative river
training structure for two pilot sites with dredging of a small section, aids to navigation for the entire
program area, hydradynamic modeling and hydrographic survey, institutional measures like capacity
building, and setting up a disaster financing instrument. SOP 2 will be focused on the expansion of
innovative river structures, conventional river-protection, scaledup dredging, navigation development,
disaster risk financing implementation in priority areas, and institution capacity building. SOP 3 aims for
further scaling up to develop the resilient Jamuna Economic Corridoihis ESIA is prepared for SOP $OP

1 targets carrying out feasibility level studies, preparing E&S documents (which will be updated at a
detailed designstage), appraisal of the planned activities, obtaining approval from the Bank.

s 1otyr 2myr 3dyr athyr 5t yr 6thyr 7hyr athyr gthyr 10t yr 11'hyr 12t yr 13tyr 14thyr 15thyr
B
2023 2028 2033 2038
1 Scale up to develop the resilient
r'] Jamuna Economic Corridor
Scaled-up disaster risk financing implementation;
Scaled-up dredging and navigation development
Action and

Wastewater treatment plant for the economic zones
TBD (e.g. Pilot irrigation projects)

Implementation

- Expansion of innovative river structures

- Conventional river-protection

- Scaled-up dredging and navigation development

- Disaster risk financingimplementation in priority areas

- Institution capacity building

- Design for economic zones development (e.g. wastewater

Lay the
4 treatment plant); E&S studies; biddingdocuments

Foundation

- Pilot innovative river structures (3.94km)

- Embankment rehabilitation (CDD-type)

- Limited-scale dredging (13km)

- Design, E&S studies, bidding documents for
scaled-up dredging and navigation
development

| DO for the SOP

- Physical aids to navigation;RIS level D+;
Navigation master plan (200km)

- Disaster risk financing pilot

- Institution capacity building

PDO for Project 1
To increase climate resilience and
navigation capacity along the
Jamuna River

To increase climate resilience and
| econemic productivity along the Jamuna

} ' River

Figure 3.1: Series of Projects of Jamuna River Economic Corridor Development Program

3.2 Proposed Project

This ESA study is conducted for SOP 1(the Project) and based on feasibility studies. The Project invests
usOL45 million over four and half years, combining investments in river structures, navigation channel
development, disaster risk financing solutions, and comunity engagement for the first time in Bangladesh.
Through this multisectoral approach, all phases of disaster management cyelenitigation, preparedness,
response, and recovery are supported to deal with flood and bank erosioitt! Total works will be limited

to USDY0 million only under Component 1, and the rest of the financing would be used for procurement of

(21 Emergency managers think of disasters as recurring events with four phases. Mitigation includes actions taken to preventeatuce
the cause, impact, and consequees of disasters. Preparedness refers to planning, training, and educational activities for events that
cannot be mitigated. The response phase occurs in the immediate aftermath of a disaster, and personal safety and wellbeinggiu
response depend on thdevel of preparedness. Recovery means restoration efforts that occur toward returning to a normal state.
https://training.fema.gov/emiweb/downloads/is111_unit%204.pdf
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Project Description

goods, O&M2 and TA. Components may be implemented in different sections of the Jamuna River, within
the 250 km stretch between Daikhowa and Adha.

The proposed project is comprised of four components which are provided below and the location map is
presented in Figure 3.2:

Component 1: Flood and bank erosion managemertb be implemented by BWDB
Component 2: Navigation channel developmento be implemented by BIWTA

1
Al
1 Component 3:Financial Protection of Communities, to be implemented by BWDB

1 Component 4: Community Engagement arféroject Management, to be implemented by BWDB
and BIWTA

1 Component 5: Contingent Emergency Response Component (CERG)e implemented by
BWDB and BIWTA

3.2.1 Component 1: Flood and Riverbank Erosion Management

The Component 1 will finance theiloting of an innovative technology of river training and bank protection
works are proposed. Topblocked permeableGroyne(TBPG) is onsidered in two pilot sites. TBPG is a type
of intervention which works like a permeableGroynein the bottom and impermeable at the top. Alongside
with this TBPG, suitable other river training structures in line with the building with nature are proposed
in the design. A list of these interventions is presented below:

1 Gecobag and geetextiles: For toe and earthen embankment protection purpose, geobags and
geotextiles will be used. It is estimated that about 67, 284 numbers of 250kg geobags, 3 layers
for Bhuapur site and 195,300 numbers of 250kg of geobags, 5 lagdor Kalihati site required.

1 CC Block Revetment: CC block revetments are considered in the design along the bank to stop
riverbank erosion. Revetments do not obstruct the natural flow of river ad protect the bank
against impacts of wave and current induced forces. It is estimated that 214,030 number of CC
block will be placed in the 16 m crest elevation for a length of 2,110m in Bhuapur site and
266,184 numbers of CC block in the 15.6m crest efation for a length of 1,625m length in
Kalihati site.

1 Cohesive Materials and Vegetations in the Bank: Excavated soil and readily available cohesive
soil will be used in the bank for bank protection purpose in between th&roynes.

1 Other Measures: Other relevant and applicable adaptive measures like bio engineering will be
used in the implementation.

BWDB will be the implementing agency of Component 1.

The TBPG will be piloted at two siteg i) Bhuapur in Bhuapur upazila and ii) Kahati in Kalihati and Tangail
Sadar Upazila of Tangail district (Figure 3.2) for piloting the selected technology. Two pilot sites are about
6-7 km apart, Bhuapur site is in the upstream and Kalihati is in the downstam side (Figure 3.2). At a very
later stage, the Government requested some additional work at Kaoakola (also spelled as KawakhGlar

of Jamuna near Sirajganj and dredging. Descriptions of activities at 2 pilot sites and the KaokOlzarare
provided in the sub sections following the Figure3.2.

[2] The GoB does not provide any O&M budget for the infrastructures completed under angwing project. O&M budget will be
DOl OEAAA 171U AEOAO OEA DOI EAAOBO Ali1 OOOAS
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Figure 3.2: Map of the Project Location
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Project Description

Selected Pilot Site-Bhuapur, Tangail

This segment is located along the left bank of the Jamuna River and about 2 km upstream of the Left Guide
Bund of the Bangabandhu Bridge in Bhuapur Upazila ofifigail District (Figure 3.3). Gobindashi bazar is a
famous growth center and launch ghat nearby. This area is under consideration in the Proposed Tangail
Economic Zone under Bangladesh Economic Zones Authority for development of equipped Jetty with
adequat facility and upgradation of the launch ghat to handle industrial cargo for improve movement of
passengers and goods and also to connect to other ports and Exim gateways.

Bhuapur, Tangail Pilot Site conceptual design included 2.3 km of river protection wis with five Groynes,
four with lengths of 185 m each and the fifth one with a length of 150m. In addition, compacted earthfill
embankment of 1:2 slopes in both riverside and countryside will be constructed. The slope will consist of
CAT OA@OE | nkn), A0 imM Alled tgpisail, and closed turf. The bottom portion of the riverside will
be filled with 250kg geobags on top of the geotextile filter (Figure 3.4).

FLOW

5
C

Figure 3.4: Conceptual Design of Bhuapur, Tangail (Pilot Site 1)

Field surveys conducted at the Bhuapur site has shown that the site has been exposed to moderate erosion
in the last monsoon. Some existing vulnerable settlements, bazar and other structural developmevire
found along the bankline as well, and along some locations vertical erosion pattern was observed. Analysis
conducted by C1 Consultant shown that within the dry period of 2018 to the recent peshonsoon period

of 2021, the erosionrate along the pild reach has been approximately27 m/year while it was nearly -
32.4 m/year along the riverbank of Gobindashi and48.33 m/year near the Jamuna bridge guide bund.

R/S 4000mm oS

Figure 3.5: Typical Embankment Cross-section

Selected Pilot Site-Ralihati, Tangail

The second pilot site is located at Alipur which falls under Kalihati and Sadar upazila of Tangail district.
This site is also located along the left bank of Jamuna, only around 3.5 km downstream of Bdandhu
Multipurpose Bridge (Figure 3.3). The site is just around 500m downstream of Dhaleshwari (newungli
river offtake. Currently the river bank from the offtake area to the proposed site is protected by revetment.
The pilot river protection work consists of around 1.6 km length of embankment (cross section is shown in
Figure 3.5) with 6 Groynes (Figure 3.6).Groynel has a length of 80 mGroyne?2 with a length of 190 m and
Groynes 3 to 6 are with a length of 150 m each.
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Figure 3.6: Conceptual Design of Alipur, Tangail Pilot Site 2

Currently severe erosion has been observed at Alipur along the both protected river bank and unprotected
river bank area. Kalihati site has also been exposed to continual eion in the last few years (Figure 3.7).
Systematic analysis using remote sensing techniques have shown that the site at Tangail Sadar section has
faced a high degree of riverbank erosion since 2016, especially at the downstream end of the new
Dhaleshwari offtake owing to the thalweg shifting towards the left bankline, which resulted from the
downstream movement of the rightbank Charsystem near the Jamuna Mulpurpose bridge. The average
rate of erosion at the most erosiorprone reach (d/s of the new Dlaleshwari offtake) was nearly-30.425
m/year during 2016-19, it became approximately-144.43 m/year during 2020-21. Almost the entire reach
was exposed to significant to severe degree of erosion along the balike, which has been deteriorated
during the last one and half years (from March 2020 to October 2021).

3

3

Alipursite

Figure 3.7: Riverbank Erosion along the Kalihati Site

3.2.2 Limited Dredging

Component 1of the project also supports limited dredgingFollowing is a biief description of the additional
activities under Component 1.

Dredging in Kalihati Site

A technical analysis of the Kalihati site conducted by the design consultant identified that Jamuna main
channel shifted towards the left bankline during 20182021. To regain the channel alignment along the site,
design consultant proposed a canal dredging through th€hars/Island, which can improve the channel
conveyance capacity and sediment carrying capacity near the sitéigure 3.8).

33



Project Description

Figure 3.8: Kalihati Site with Dredging

KaoakolaCharDevelopment

Kaoakola union is situated under Sirajganj Sadar, Sirajganj. This is an island in the middle of Jamuna River
opposite of Sirajganj town. The island is divided and crossed by few canals. During field reconnaissance
survey, a canal that detached a small paan of the island from the main island was identified. Local people
use this canal as a route for transportation of crops, post flood water drainage, preonsoon irrigation and
communication. There is a navigation port at the canal mouth which is also exged to severe erosion.
Kaoakola is over 15 to 20 years old island. During monsoon, most of the village gets inundated, and the
canal gets sedimented during post monsoon season. Therefore, during dry season, this canal loses its
drainage and retention capaity, navigability, and transportability. In this regard, the reexcavation of the
canal and protective work of the port will help yearround transportation of the population. In addition, as

per demand from local people during the stakeholder consultatioran upstream section of the island also
needs protective bank works for longterm stability of the KaoakolaChar. The following are components of
KaoakolaCharDevelopment activities Figure 3.9):

1 Revetments will be constructed and maintained in Kaoakola and Mechhra and Arjuna to
protect the river banks. Kaoakola protective work will be approximately 1,500 m length and
Mechhra and Arjuna protective work wil be about 4,650 m long, respectively.

1 Dredging and reexcavation of canal will be conducted in Kaoakola as part of a routine to
protect the riverbank. Kaoakola dredging will be the reexcavation of an existing canal, which
become dry during the dry seasn, demands increasing the depth to support water transport
as a vital and only mode of transport for the communities in Kaoakola and Mechhra unions.
The length of the canal reexcavation is estimated as 6,265 m. In order to protect the bank from
upstream water flow, an 800 m bund will be constructed, which will help water flow year
round in the re-excavated canal. Generated dredged material from canalexcavation will be
used for flood proofing by the formation of killa (raised flood platform) and KakuaGohaliabari
dredging material will be used for filling two export processing zones (one government owned
and one privately owned) in Rajapur union of Sirajganj district.

1 Community-driven development (CDD) contracts (direct contracting to kbor Contracting
Society (LCS), 40% women), for small civil works contractgnder the Component 4.
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Figure 3.9: Kaoakola Char Development

3.2.3 Component 2: Navigation Channel Development

Component 2 under Project 1 will install aids to navigation which generally include installation of buoys,
lateral buoys, safe water buoys, isolated danger buoys, signs and markings for waterways, etc. In addition,
there are two pilots under considerationunder Component 2 are, Optimal Barge Prototype and Floating
and Movable Jetty design, construction, and Operation and Maintenance for 5 years. Apart from the
intervention, the existing hydrographic Chaits will be updated by carrying out hydrographic survey

The Component 2 will also consider the dynamic navigation in principle and develop a Jamuna River
Navigation Master Plan. A bilateral IWT agreement between Bangladesh and India will also be drafted
during Project 1. The further work of channel developrant following the River Navigation Master Plan
shall be implemented in Project 2 of the program.

Subcomponent:Hydrographic surveys an®IS

The Jamuna Riverbed is constantly changing, due to the extreme river dynamics. Sand banks are migrating
along the iiver, channels are moving from one side of the river to the other, etc. Therefore, it is of utmost
importance to have frequent updates of navigatio€harts, which should be made available for the shippers
on the river. To prepare these navigatiorChatts, following steps are considered under Component Zhe
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subcomponent invests in developing and operating an RIS system that incorporates the following five
services to meet the RIS maturity Level D+ of the PIANC standafds:

1 Physical aids to navigation are ary sort of signal or guidance equipment which helps
navigation, both day and night, such as traffic signs, buoys, fog signals, and day beacons.
Locations with high navigation challenges will be prioritized, and aids will be repositioned
based on hydrographysurvey results, several times a year.

1 Very high frequency (VHF) radar aids situational awareness and communications between
vessels and shorebased stations. The Project will equip the shordased stations, train station
operators, and specify VHF requirments on board.

1 Hydrography and Inland Electronic Navigational Chart (IENC) provide updated
knowledge on the river geomorphology based on the information gathered by hydrographic
survey vessels. They have multiple uses, showing routes to vessels, allowpiysical aids to
navigation to be repositioned along the best route before the start of the dry season, helping
locate bottlenecks where dredging is needed, and offering data to deal with the impact of
climate change on waterways.

1 Automatic Identification System (AIS) will be installed between the Bangladeshindian
border in the upstream and the Sirajganj bridge in the downstream. This will allow tracking
and monitoring of the traffic on the Jamuna River.

f  Notice to skippers (NTS) OOA O OEA OA ardAéadir@ tobrforEtideEskipper of
important information that might affect the voyage. To provide this service, an international
NTS standard needs to be adopted and published, with links to the waterway data systems to
ensure the applicable notices arériggered.

PhysicalAids to Navigation

Buoys
&1 O OEOAO 1T AOECAOGEI T h A OOAI AAOA EAO AAAT OO EI
%OOT PA j#1 11 EOOCETT %AT 111 ENOA BT 6O 1 8%OO01I PA AAO

Pl A

. AOEI

whichsOAT AO &1 O O0#1 AA %001 bi AT AAO 61T EAO AA 1T A . AOEGCAOQEI]

lights and their frequency are described for every type of buoy. For the lateral buoys, it is important to
define what is defined as right and left sidef the river. The right bank and left bank are defined, looking
downstream. For the buoys, lateral buoys, safe water buoys and isolated danger buoys will be discussed in
more detail. These will be numbered in a specific way. This numbering follows the cawtional direction

of buoyage, which means from downstream to upstream.

i. Lateral buoys

The buoys indicate the right and left side of the channel to be followed. Preferably, the shape and color of
the buoy and the top sign are different. Also, the lights, vidh are mounted on the buoys for night
navigation, have a different color and rhythm (Figure 3.10).

17 PIANC is the World Association for Waterborne Transport Infrastructure, established in 188% provides
guidance and advice for a sustainable waterborne transport infrastructle to ports, marinas, and
waterways. According to Workgroup 201 (Framework for Inland Waterways) and Workgroup 125 (RIS
Guidelines), Level D+ falls under the intermediate class, where five of the eight assessment critaramet.
Currently, navigation in the Jamuna River does not meet any of the criteria.
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For the buoys to indicate the right side of the channel, a red cylindrical shaped buoy is proposed, with a red
cylindrical top sign. However, top signs are not required but optional. A rhythmic red light is installed for
night-time navigation.

For the buoys to indicate the left side of the channel, a green conical shaped buoy is proposed with a green
conical top sign, pointing upwards. A rhythmic green light is installed for nightime navigation.

Normally a lateral green and red buoy are not installed ithe same section of the river. However, when
there is a very narrow passage in the river (e.g., passage below bridges), they can be used in the same
section, forming a gate.

Right side buoys

Left side buoys

Color Red Green

Shape of buoy | Cylindrical Conical

Top sign Cylindrical Conical

Light Rhythmic red Rhythmic green

Numbering Even numbers, from downstream to upstream | Odd numbers, from downstream to upstream

Figure 3.10: Summary of Requirements for Lateral Buoys according to CEVNI

ii. Safe water buoys

Safe water buoys (Figure 3.11) serve to indicate that there is navigable depth all around the buoys. These
buoys can also be used as center Brmarks or mid-channel marks, to indicate entrance channel of a port
or an estuary approach or a landfall. The buoy is sphericabr pillar-shaped with red and white vertical
stripes. The top sign is a single red sphere. For the nigtime navigation, a wtite light is installed which
has a rhythm isophase, occulting and one long flash every 10 seconds.

Safe water buoy

Red and white vertical stripes

Color

Shape of buoy Spherical or pillar

Top sign Single red sphere
Light White with rhythm isophase, occulting, one long flash every 10 s
Numbering From downstream to upstream

Figure 3.11: Summary of Requirem ents for Safe Water Buoys according to CEVNI

iii. Isolated danger buoys
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An isolated danger buoy (Figure 3.12) is a mark erected on or moored on or above an isolated danger,
which has navigable water all around it. It can have any shape but is generally a pillar or spar buoy. The
buoy consists of red and black horizontal stripes, and hasvb black spheres as top sign, one above the

other. A white light is mounted on the isolated danger buoys, which uses the group flashing rhythm,

consisting of groups of two flashes.

Isolated danger buoy

Color Red and black horizontal stripes

Shape of buoy Generally, pillar or spar

Top sign Two black spheres, one above the other
Light Group flashing (2) white light
Numbering From downstream to upstream

Figure 3.12: Summary of Requirements for Isolated Danger Buoys according to CEVNI

Signs and Marking for waterways

Next to marks floating on the river (buoys), fixed marks can be installed as well. These shore marks will be
installed on the riverbank and will work together with the buoys on the river to ensure a continuous
buoyage system along the river.

i. Hug the bank marks

Hug the bank marks (3.13) are marks on land indicating the position of the fairway in relation to the banks.
4EAOA 1T AOEO AOA 1T AAOAA 11 OEA AATE Al T OA O OEA
relation to the bank. Together with the lmoyage of the waterway, these panels mark the fairway at points
where it approaches a bank. They also serve as landmarks.

For hug the bank marks on the right bank, a square board with the sides horizontal and vertical is used. The
color of the board is rel, with two horizontal white stripes, one at the top and one at the bottom. A red light
is installed on top, with a rhythm which is different from the rhythm of the lateral red buoys. Similar to the
lateral red buoys, the numbering is only using even numis.

For hug the bank marks on the left bank, a square board with the diagonals horizontal and vertical is used.
The color of the board is green (upper half) and white (lower half). For nightime navigation, a green light

is installed on top, with a rhythm which is different from the rhythm of the lateral green buoys. Similar to
the lateral green buoys, the numbering is only using odd numbers.

Hug the right bank Hug the left bank

Color Red and white Green and white
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Shape of mark

Square board with sides horizontal and
vertical

Square board with diagonals horizontal and
vertical

Light

Red with different rhythm than lateral red
buoys

Green with different rhythm than lateral green
buoys

Numbering

Even numbers, from downstreanto upstream

Odd numbers, from downstream to upstream

Figure 3.13: Summary of Requirements for Hug the Bank Marks according to CEVNI

ii. Crossover marks

Crossover marks (3.14) indicate at which point thefairway passes from one bank to another and also gives
the axis of this crossover. Crossover marks should always be combined with the hug the bank marks,
which are discussed in the previous section. Cross/er marks can also serve as landmarks.

For the doss-over marks at the right bank, a square board with the sides horizontal and vertical is used.
The board is colored yellow with a central vertical black stripe. A yellow light is installed on top of the
board, which is flashing or occulting with an evemumber Characteristic other than the groupflashing
rhythm with a group of two flashes. Similar to the lateral red buoys and the hug the bank marks at the right
side, the numbering only takes into account the even numbers.

For the crossover marks at the left bank, a square board with the diagonals horizontal and vertical is used.
The board is colored yellow with a central vertical black stripe. A yellow light is installed on top of the
board, which is flashing or occultingwith an odd number Characteristic other than the groupflashing
rhythm with a group of three flashes. Similar to the lateral green buoys and the hug the bank marks on the
left side, the numbering only takes into account the odd numbers.

Right bank cross -over mark Left bank cross -over mark

Color

Yellow and black

Yellow and black

Shape of mark

Square board with sides horizontal and
vertical

Square board with diagonals horizontal and
vertical

Light Yellow light, flashing or occulting with an Yellow light, flashing or occultingwith an odd
even numberCharacteristic other than the | number Characteristic other than the group
group-flashing rhythm with a group of two | flashing rhythm with a group of three flashes
flashes

Numbering Even numbers, from downstream to Odd numbers, from downstream to upstream

upstream

Figure 3.14: Summary of Requirements for Cross-over Marks according to CEVNI

iii.  Prohibitive Signs

Prohibitive signs can be placed that indicate the approach of a narrow channel (restricted area) and
organize the right of way of overtaking or passing vessels.

In case of vessels or convoys meeting (passing) or overtaking in sections where the chanizelnot

unquestionably wide enough for vessels to pass (narrow channels) the prohibitive signs in Figure 3.15 or
Figure 4.13 will be placed. Vessels or convoys proceeding upstream shall stop at the approach of vessels or
convoys proceeding downstream and wia until they have passed through the section.

Overtaking is permitted only if the overtaking vessel has made certain that it can be accomplished without
danger. The vessel being overtaken shall facilitate overtaking as far as it is necessary possible.
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No passing or overtaking of convoys by

No passing or overtaking convoys

by

Color Red, white and black
Crossed rectangular board with single

Red, white and black
Crossed rectangular board withdouble

Shape of mark

arrows arrows
Light n/a n/a
Numbering n/a n/a

Figure 3.15: Summary of Requirements for No Passingor Overtaking Marks according to CEVNI

iv. Restrictive signs

In addition, or alternative to the prohibitive sign the following restrictive signs will be placed to indicate
the approach of a narrow channel (restricted area). These signs do not indicate the right of way. Rules of
the road for the farway should prescribe the appropriate behaviour in case vessels or convoys approach a
narrow section indicated by either of the signs in Figure 3.16. Vessels or convoys proceeding upstream shall
give right of way to vessels or convoys proceeding downstrea and wait until they have passed through
the section. To determine if any vessels or convoys are approaching the restricted area, actions prescribed
by the mandatory signs in the next section can be used.

There are re strictions on navigation:

Width of passage or channel limited L
make enquiries

Color

Red, white and black

Red, white and black

Shape of mark

Square board with red border and two opposing

black triangles, with or without a number

Square white board with red border

Light

n/a

n/a

Numbering

n/a

n/a

Figure 3.16: Summary of Restrictive Signs according to CEVNI

v. Mandatory signs

On sections where signs indicate that passage is restricted (narrow channels) mandatory signs will be used
in addition to the prohibitive or restricted signs described above. The mandatory signs presti¢ an action

to be performed. To avoid that vessels or convoys enter a narrow channel, vessels or convoys proceeding
downstream as well as upstream shall perform the action indicated by the mandatory signs in Figure 3.17.

VHF should be used to announce aifie prescribed communication channel that the vessel or convoy is
approaching the narrow section. Vessels or convoys must be contactable through this communication
channel. Where view is restricted, vessels shall sound one long blast before entering aroa& section; if
necessary, especially if the narrow section is long, they shall repeat this signal while passing through it.

After exchanging information, vessels or convoys proceeding upstream shall stop at the approach of vessels
or convoys proceedingdownstream and wait until they have passed through the section.
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VHF Call Sign Give a sound signal

VHF

3

Color Red, white and black Red, white and black

Shape of mark quaAre‘boa[d with re:d bordAer,"ma[ke\d o Sguare board with red border andblack
xEOE O6( &6 AT A AEAT | circle

Light n/a n/a

Numbering n/a n/a

Figure 3.17: Summary of Requirements for Mandatory Si gns according to CEVNI

vi.  Night-time navigation

For night-time navigation, there will be lights installed on the AtoN. Next to a difference in color, there is
also a difference in rhythm of emitting light. The different rhythm used in navigation are summaréd in
Figure 3.18. Reference will be made to these rhythms during the description of the different AtoN.

Single-occulting light 'HTF»I " I N .

E

Group-occulting light
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Isophase light

"l‘crlnul '{
Single-flashing light m
g [« Period »
Group-flashing light I I I .
f= Period -

Composite group-flashing light n—]

Continuous scintillating light or m
continuous quick scintillating light o |« Period
|« Period -
Group scintillating light or [ AAAAAA A
group quick scintillating light » Period ]
| Period =|
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Figure 3.18: Rhythm of Light Sequences, Used in Navigation

Subcomponent 2.2: Prototype Structures

This subcomponent will test pilot structures that could kickstart innovative thinking in the IWT sector,
including through commercialization. Those identified include design, commission, delivery, and O&M of a
prototype cargo vessel and cargdandling pontoons, both of which cater to the specific conditions of the
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Jamuna River and require public investment to spur innovation. The cargoessel will consider
environmentally friendly design.*®

Subcomponent 2.3: Institutional strengthening

To fulfill its role as the IA responsible for Component 2 implementation, including O&M, the BIWTA will
carry out following institutional strengthening activities that are assessed as lacking or weak. A gender
strategy will be prepared by the BIWTA to promote gender equality in its human resource practice and
incorporate gender aspects in the planning documents.

1 The Jamuna River Navigation Master Plan will be prepared, which will design a
comprehensive short and long-term action plan that aims to improve the navigability and
safety of the waterway. A detailed traffic forecast and a market study will be included,
examining crossborder cargo demand to determine viable cargo tonnage, lowest
allowable depth, required dredging, and terminal locations.

1 The Resource Management and Operations Plan will be developed to define the
under the Project. It will take stock of the existing gaps, develop an adapted organizational
structure, outline the technical tasks to be carried out, assign personnel at headquarters
and in the district- and upazillalevel offices, propose an inventoryf required equipment,
and prepare the annual budgets.

1 Cross-border IWT dialogue will seek to continue strengthening collaboration with the
Government of India and finding areas for synergy along the Jamuna River. The Project
plans to finance reviewing tre current status and drafting a stronger IWT legal framework
for the Jamuna River that goes beyond the existing protocol. Bilateral workshops will be
organized to discuss the findings and the proposal, with an aim to reach formal
agreements and endorsemerg where possible.

1 Capacity building of the BIWTA staff x E1 1 AT OAE1 OBPCOAAEIT ¢ OEA
training centers to modernize the curriculum19 and equipment in line with the
internationally recognized Standards of Training, Certification, and Watchdeping
(STCW)20 Relevant local and international study tours will be organized. A selected set
of training will be developed for the line ministry officials and other IWT stakeholders,
including the private sector such as cargo owners and logistics firm& apprise them of
IWT opportunities, new technology, and safety issues.

18 For example, applying filters to new diesel engines to reduce the nano dust particles emissions is highly
recommended. Other pragmatic recommendations include use of clean types of aftuling paints on the
underwater part of the hull, as opposed to heaymetal paint; reduction of surface paintings containing air
contaminants; environmentally friendly practices in shipbuilding techniques and operations; adequate
metal working operations; use of recyclable materials; and barge waste management and collenti
including bilge oil.

19 A mix of traditional and emerging themes will be incorporated in the curriculum,ssuch aswaterways
development and management, surveying, dredging, terminal management, traffic spfetyrement, E&S,
performancebased dredgig, monitoring of inspections and certifications, green IWT vessels, and multimodal
logistics and supply chain development.

20 The STCW was first set by the International Maritime Organization in 1978. It prescribes the minimum
standards relating to training, certification, and watchkeeping for seafarers that countries are obliged to
meet or exceed.
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Subcomponent 2.4: Preparation for the second project

Feasibility studies for the second project in the SoP will be prepared, including E&S and draft bid
documents.

3.2.4 Component 3:Financial Protection of the Communities

As part of the preparedness and recovery phases in disaster management, this component is inherently
climate change adaptive, offering financial protection to the communities soon after payocetigible flood
events ocarr. The arrangement will reduce the disasterelated financial burden of the target group, mostly
smallholders who are one of the most vulnerable people along the Jamuna River (paragraph 13). Relevant
institutions will be strengthened as well.

1 Subcomponen 3.1: Design and development of prearranged financial solutions. The type,
scope, size, governance, and delivery channels will be detailed based on technical studies,
focusing on genderbalanced access. Two solutions are being considered:

0 Macro- or mesolevel insurance. The policy will be held by government entities
that will offer disaster relief payments to communities when payouteligible flood
events occur. This solution aims to ensure budget stability of government entities
while responding to the neals of communities.

o Community protection fund. This fund can cover perils that are outside the scope
of the macro or meso-level solution, such as smaller floods or excessive loss.

1 Subcomponent 3.2: Institutional strengthening Any gaps in the institutional and
legislative environment needed for the proposed solutions will be identified and
AAAOAOGOAA8 ' CATAAO OOOAOAGCU xEil AA DPOAPAOAA
disaster risk financing and relevant livelihood opportunities. Further, relevant
stakeholders, including the MoWR, the Ministry of Finance (MoF), the MoA, the MoDMR,
the insurance sector, and NGOs will be trained for managing and executing the solutions

once developed.

3.2.5 Component 4: Community Engagement and Roject Management

1 Subcomponent 4.1: Community driven development. The Project puts people along the
Jamuna River at the center, directly engaging and empowering them, forming pilot river
initiative groups that promote participatory planning, decision making, and
monitoring. 21 Their use of Labor Contracting Societies (LCZ&2 will be encouraged to
offer income generating activities. At least a third of their members will be women, who

xEl 1 AA AT AT 60U PITET O O Ai1 OOl &egyilbOEA 371 038
DOAPAOAA AU OEA "7$" AT A ")741! OF AT OOOA xi1 Al
AT A T £EEAO OAEI T OAA OOAETEIC 11 x1I1TAT80 1 AAAA

initiative groups would deal with the following subjects on a mutually un&clusive basis:

21 Composed ofelected members, with adequate representation of women and youthiver initiative
groups may be trained to support villagers to voice their needs @ad priorities, identify gaps, and provide
feedbackon the proposed second projectRegular community and village dialogues could be facilitated
through them, specifically reaching out to vulnerable people and remote areas. They can also facilitate the
grievanceredress mechanisiGRM) process and citizen engagement evaluation.

22 The PWMR encourages that water management organizations, such as river initiative groups, hire LCS
for some works and O&M. LCS are required to have at least 30 percent female lab®r® ensure their
access to incomegenerating opportunities.
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o Disaster risk awareness and preparedness will be enhanced in select
communities by apprising them of contingency planning and early action
protocols, including in Component 1 siteto deal with potential, albeit unlikely,
collapse of the suctures induced by climate disasterfargeted training will be
delivered to communitiesto help them understand the financial protection to be
offered through Component 3 and posshock labor opportunities through LCS

0 Buoys management cannot be done solely by the BIWTAand help from local
communities is a must. River initiative groups will be formed in select
communities to encourage their ownership of the asset and inform how villagers
can avoid behaviors that may inar damages to buoys?® LCS will be contracted to
perform basic maintenance and report any abnormalities that they cannot handle
to the BIWTA as soon as possible.

o KawakholaChardevelopmentwill engage communities from planning and design
stages. LCS wilk contracted to do some relevant civil works.

f  Subcomponent 4.2: Project management.will support the BWDBand BIWTA O 00T EAAO
Implementation Units (PIUs) for implementing the Project Costs to be covered include
equipment, furniture, andconsultancy services on fiduciary, E&S, and M&E.

3.2.6 Component 5: Contingent Emergency Response Component (CERC)

A provisional zero amount component is included, which will allow for rapid reallocation of loan proceeds
from other project components during an energency, including climate events, under streamlined
procurement and disbursement procedures. This component may also serve as a conduit for additional
funds to be channeled to the project in such circumstances. The conditions for accessing funds undés th
component will be described in the Project Implementation Manual

3.3 Construction Methodology

3.3.1 Component 1: Riverbank Protection and River Training

River training, bank protection works and aids to navigation are the major components of this project. The
overall construction process ofGroynes and bank protection works are provided below:

Construction ofGroynes

Groynes are structures built from the riverbank into the river. There is a preferred angle between the
Groyneand the bank depending on the purposef the Groyne Groynes are stone, gravel, rock, earth or pile
structures. Generally,Groynes are used to divert the river flow away from the critical zones of bank to
protect it from the erosive action of the river, they are also used to constrict the witl of the river so that
the river will increase its depth, which is important for navigation. The main design criteria to be
considered during design are spacing dbroynes, length ofGroynes, the crest level ofcroynes (i.e., either
at flood plain level a at embankment level), and the possible scour at the head of tl&royne Groynes can
be classified in different way: according to the method and materials of construction and permeable or
impermeable. In this project Top Blocked Permeabl&roynewill be constructed (Figure 3.19 and Figure
3.20).

23 For example, local fishermen would be advised to avoid casting their driftnet close to buoys and not to
attach their boats to buoys. Any community members whose village is near a buoy can report when they
see it is drifting, missing a lantern, or damagebly a ship. They can also help avoid stealing of its lantern
and remove debris near it, like sticks and bamboo.

44



Project Description

Surface Mow S Surface flow
(downstream)

Flow passing through
the lower part

Movable bed

Flow towards lo
the main channel
Seour hole Top Blocked Permeable Grom

(Teraguchi et. al. 201134 (Khaleduzzaman, 201435

Figure 3.19: Sketch of Permanent-Type Top Blocked Permeable Groyne

Bandaltlike structure (temporary TBPG) at Kazipur (Rahman et.al 2020)
Figure 3.20: Typical Examples of Top Blocked Permeable Groynes

Top Blocked Permeablésroyne (TBPG) include different features such as spacing, angle, length, height of
Groyne, and height of top block. The construction work of TBPG involves piling structures with reinforced
cement concrete (RCC). Three layers of piles will be constructed into thigarbed. The diameter of each
RCC pile is about 0.75 m and the distance between the pile is 5 m. Generally, protrusion length of the
permeable Groyneis determined by the distance between riverbank to the local scour hole. The length of
the proposedGroynes varies from 80m to 190 m and the angle of the groynes in Bhuapur site are about 40
degrees with the riverbank. The TBPG is designed by blockage of water from top to the low water level and
the remaining part of the Groynehas opening for passage of wateTop blockage will be made of RCC. Top
blocked permeableGroyne has been considered in two pilot sites. Lengths of 2.3 km for Bhuapur and 1.6
km for Kalihati along the left bank of Jamuna River are considered (Figure 3.21 and 3.22).

24 Teraguchi, H., Nakagawa, H., Kawaike, Keniji., Baba, Y., Zhang, Hao., 2011 Alternative Method for River Training Works:-Béedal
Structures.Journal of Japan Society for Civil Engineers (Hydraulic Engineering) 67(4).

25 Khaleduzzaman, A T M, 2014. Experimental Study on River Course Stabilization and Restoration by using Gilk@nStructures.
M.Sc. Thesis, Graduate School of Engineering, Department of Civil Engineering Kyoto University

26 Rahman A M., Rahman M.M., Shampague, A., Dustegir, MM., Nishat NJ., Nakagawa, H., Hossain, M., 2020. Performance Evaluation
of Bandatlike Structure for Sediment Management in Braidedlamuna River Proceedings of the 22IAHR-APD Congress 2020,
Sapporo, Japan.
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BhuapurGroynelLayout plan

Pile layout plan for BhuapuGroynes

Figure 3.21: Design of Bhuapur Groyne

I L1 g Lot >y

Figure 3.22: Design of Kalihati Groyne

Construction process of bank protection work

The design has considered geotextile filter, C/C blocks and geobags and presented in Figure 3.21 and Figure
3.22. Construction of riverbank protection involves following three componats (Figure 3.23):

1 Wave protection built above low water level, consisting of concrete blocks/geobags placed on
a geotextile filter layer.

1 Underwater slope protection consisting of three layers of C.C block/sariilled geo-bags large
enough to be stable nder design flow velocities, and providing a tight cover layer including
filter properties.

1 Toe aprons consisting of multiple layers of C.C block/geloags for selflaunching in case of
scour.
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WAVE PROTECTION
permanent temporary
High (Flood) Water Level (HWL)

Low Water Level (LWL)

UNDER WATER
SLOPE PROTECTION

TOE APRON

Figure 3.23: The Three Elements of Riverbank Protection

34 Resource Requirements

The construction materials required forGroynes, river bank protection work and other project components
will include sand, geetextile, stone chips, brick chips, cement, steel for concreteirdorcement and other
accessories (Table 3.1). Some of these materials, i.e., sand will be obtained from within the project influence
area. Other materials such as cement, steel, and brick chips will be procured from local/national markets,
whereas some ofthe other materials may have to be imported. The quantities of construction materials
required for the subsequent Projects will be determined during the detailed design of those works. In
addition, one prototype barge and one movable jetty may be procureidom overseas and transport to the
project locations. There will be buoys with lights and signs required for aid$o navigation may be procured
locally or from international market.

Table 3.1: Resources for Each Pilot Site

uanti
Iltem Unit Q L1 —
Bhuapur Kalihati
Land for embankment | Acres | 17.05 11.861
Groynes No. 5 6
214 266184
CC blocks No. 030 . 6618 .
(16m crest elevation, 2110m length) | (15.6m crest elevation,1625m length)
67284 195300
Geoba No.
9 (250kg, 3 layer) (250kg, 5 layer)
. 366 540
Piles No. . .
(900mm dia, 4550m length, 2 rows) | (750mm dia, 45-50m length, 3 rows)
Sand (for filer layers) | Cum | 720.945 747.188
Earth work Cum | 122591 126522.5
M.S. bar Kg 5,353,867.255 4,780,425.805

3.4.1 Manpower

During the construction phase, technicalkkilled, semiskilled, and short service workers will be required.
These will include engineers, technicians, supervisors, surveyors, mechanics, foremen, machine operators,
drivers and skilled and unskilled labar (see Table 3.2). Local community will be able to avail some
employment opportunities during Project 1. Total number of project staffs are estimated to be about 200
for each pilot site.
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Table 3.2: Required Manpower during Construction

Category Persons (Approximate)

Engineer 12
Machinery Operators 30
Mechanics 5
Surveyors 10
Skilled Laborers 40
Un-skilled Laborers 100

Total 197

During the O&Mphase, the regular staff of the BWDB and BIWTA will carry out the monitoring, repair, and
maintenance works.

3.4.2 Construction Equipment and Machinery

Construction machinery and equipment will be needed for the construction activities. A tentative list of
thesemachinery and equipment is listed below:

Crane

=

Dump-trucks

Pile driver
Excavators
Barges

Engine Boats
Vibrators
Compactors
Mixture Machines
Mixing Plants
Trucks

Tractors

=A =4 =4 =4 -4 4 -4 -4 -4 -4 -4 -4

Generators

35 Construction Camp

Construction camps for each construction site are to be established by the contractor. The contractor will
select the location of the camp through consultation with the local union parishad chairman and the local
community. Moreover, they will have to obtén permission from the authorized BWDB representative. Tube
wells may be installed in the labor camps premises for obtaining water for drinking and other purposes
ensuring the drinking water quality standard of WHO. Water quality will be tested for heavy atals (As, Fe,
Mn, and Hg, etc.) presence prior to allow the groundwater for drinking. For sanitation, latrines will be
constructed along with septic tanks for safe disposal of sewage. Location of these camps is not known at
this stage however the key crieéria to be usedby the contractor while selecting the sites are listed below.

1 Community consultations will be carried out to select the camp sites
Agricultural land will be avoided as far as possible

Governmentowned (Khas) lands will be given priority whie selecting the camp sites

il
)l
1 If private land is used for camp sites, a fair rent will be paid to the land owner.
1 Camps will not be established near sensitive receptors such as schools

l

Camps will not be established near any sensitive habitat
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Camps will not be established that could affect arkhal, beelor river.
Camp sites will be approved by construction supervision consultants.

Contractor will prepare and implement a labor camp management plan which will include
enforcing a Code of Condudbr the workers.

The ESMP has also mentioned these criteria which will be a part of the Biding document to ensure
contractors fufills these criteria.

3.6 Other Activities in Jamuna River

A brief description of other activities in Jamuna River are presented bmaw.

3.6.1 FRERMIP

BWDB has been implementing a program called Flood and River Bank Erosion Risk Management
Investment Program (FRERMIP) in partnership with Department of Disaster Management with the funding
support from the Asian Development Bank and Governmermf Netherlands. FREMIP falls with the Project
Aol (Kalihati Site).

The expected outcomes of FRERMIP are:
1 Flood and riverbank erosion risk mitigation functioning at priority river reaches;
1 A strengthened institutional system for flood and riverbank erosio risk management; and

1 The FRERMIP is a mulphased program phased into three projects/tranches. The program
area covers Jamuna River reach at the downstream of the Bangabandhu M#&ltrpose Bridge
(also called lower Jamuna) and Padma River. The Tranchg2014-2020) constructed river
bank stabilization measures along the 60 km reach. The feasibility study of tranche 2 (January
2020 to December 2023) has also been completed and the implementation is in progress. The
Tranche 3 will be implemented during (221-2024). The estimated budget for tranche 1 is
$103.27 million and $361.27 million for Tranche 2, respectively.

The FRERMIP has three components:

1 Flood and River bank Erosion Risk Management:

a. 17.8 km riverbank revetment construction, and further constriction of 34.8 km has been
planned under Tranche 1.

b. 21.3 km embankment has been constructed and further construction of 68.3 km has
been planned under Tranche 2

1 Strengthened Institutional System for Flood and Erosion Risk Management: It includes
institutio nal capacity building by training, establishing scheme inventory and mapping
system, Smart Project Monitoring and Management System, and conduction of several studies
for knowledge development; and

1 Project Management.

Currently, the DPP of the Project Ziat ECNEE for approval. The loan (around 157 million USD) and grant
(around 18 million USD) have already been approved by the competent authorities. BWDB expects the
decision of DPP approval will be made by November 2021. Meanwhile the advance tendering of supply

27 Executive Committee othe National Economic Council (ECNE@) the highest authority headed by the Honorable Prime Minister
to approval the DPP of a project.
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packages, construction companies, etc. are in progress. Recruitment of the consultants for the PMU is in
final stage as well.

3.6.2 Indian Line of Credit

BIWTA commenced a maintenance dredging work in Jamuna River funded by-Bidia line of credit. Such
dredging work was executed by the dredging department of BIWTA in an approach similar to dredging
work carried out under revenue budget or maintenance budget. Therefore, there was no Project
Management Unit established for managing the dredging work funded by BRdia LOC.

A memorandum of understanding was signed on April 8, 2017 between Bangladesh and India to develop
the navigable fairway round the year between Sirajganj and Daikhhowa (175 km) and Ashuganj to Zakiganj
(295 km). BIWTA commenced a maintenance dreghg work in these routes. The Project duration covers
the period of 2019 to 2026, which is focused primarily on dredging, 2 years of capital dredging and 5 years
maintenance dredging. Government of India will bear 80% of the cost and Bangladesh Governmpays

the remaining 20%. BIWTA will collect the waterway usag€harmges. The goal of the Project is to create at
least 2.25 m draft, 25 m width navigation channel, to enable 2,000ton vessels to sail round the year, mainly
during daytime and targetingonewal AAOCT OOAAZAZEA O1 )1 AEAGO ! OOAI AOAA
enhance trade, facilitate movement of transit cargo to the landlocked Assam State of India.

So far, only a maintenance dredging has been executed along the route between Chilmari 8hdheber
Agla of Jamuna during November 2019 to December 2019 by the dredging department of BIWTA to
facilitate movement of Indian cargo, following an approach similar to dredging work carried out under
revenue budget or maintenance budget. It is noted thiathere has been no Project Management Unit
established for managing the dredging work funded by Bilndia LOC. A Joint Monitoring Committee (JMC)
xAO AOOAAI EOEAA xEI OA OAODPI 1T OEAEI EOU xAO O Ai1T1AOGAO
between the two countries, finalize the payment procedure of the dredging contractor and monitor the
dredging of the SirajganjDaikhowa and AshuganjZakiganj stretches?28. Details of inland and transit cargo
traffic in the route is presented in Table 3.3. The Ministyr of Shipping of Bangladesh forwarded prdorma

for clearance of the Indian home and external affair ministries but the approvals are yet to receive. Both
countries agreed during the third meeting of JMC in February 2020 to appoint a Project Management
Corsultant (PMC). Accordingly, the MoS of Bangladesh commenced a tender and sent the evaluation report
to the Inland Waterways Authority of India for the appointment of a PMC but approval from India is yet to
receive. Meanwhile, the validity of the tender sulmitted by the consulting firms expired. Bangladesh
requested the tender participants to extend the validity and only WAPCOS Ltd. extended its validity. The
implementation of overall work (development of fairway between Sirajganj to Daikhhowa) is being dejad

due to several administrative issues like:

T #1711 AOGAOET ¢ OOOOAU ET OEA O.1 1T AT80 1 AT A6 AOAA
1 Delay in administrative approval of the proposal sent by the Ministry of Shipping of
Bangladesh to Indian Counteipart.

1 Low/no feasibility of capital dredging but only maintenance dredging in the reach between
Sirajganj to Daikhhowa (as assessed by the BITWA and MB&ngladesh).

Table 3.3: Passenger,Inland and Transit Trade Cargo Traffic in the Route

Name of River Ports 2015-16 2016-17 2017-18 2018-19 2019-20
Inland Cargo
NagabariKazirhat-Noradoho 2,541,000 2,648,000 2,712,000 3,700,000 3,000,000

28 https://m.theindependentbd.com/home/printnews/240186?fbclid=IwWAROEgB6ETW5kKKTLIwcOQDNEH8g2ezvvqiuGgTPXEg8kM
g009VumS30C0al
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BaghabariBalashi 290,000 314,000 332,000 160,000 180,000
Chilmari n/a n/a n/a 37,000 39,000
Transit Trade

Kolkata - Dhubri (Pandu) 2,430 352 2,386 n/a 6,082
Dhubri (Pandu) - Kolkata n/a n/a n/a n/a 2,004

Source: BIWTA, 2021 (Memo No. 18.11.0000.124.64.002.12/10)

3.6.3 Restoration of Buriganga River (New Dhaleswari -Pungli-Bongshai-Turag -Buriganga River

System)
"7%$" EAA T OECETAI T U POAPAOAA A $00 AT OEOI AA O! 6¢ci Al €
*Ail 61T Ao 11 OEA AAOGEO 1T £ A 0Ol ofgploAchifgAartliinZedtigatig - AOE AT

for Streategy for Rehabilitating the Burigangalurag-Shitalakhya River System and Augmentation of Dry
3AAOGIT &Elix ET OEA "OOECATCA 2EO0A06 EI c¢nmme xEEAE x,
financial resource was found. Later in April 2010, the government approved the revised DPP with the
budget of BDT 9,440.9 million The aim of this project is to receive 245 cumec water from Jamuna to Pungli
during dry season and ultimately digharge 141 cumc flow to the Briganga. BWDB has been implementing
the project since 2010. The construction of the project is still in progress with several revision due to field
condition and inadequate planning. As per the latest revision, the project budget stands at BDT11,255,93
million 29, With the recent changes in the project componentsyhich include, i) construction of sediment
basin and guidebank at the off-take of new alignment of DhaleswariPungli river; ii) dredging of new
alignment of Dhaleswariz Pungli river, iii) foundation treatment of bridges on the dredging allignment, etc.
Currently, BWDB is implementing dredging operation at offtake area, and completed revetment work
(guide bank) near offtake area. The project implementation period has been extended to 173% andeth
budget has been increased by around 181% as per the monitoring report of the IMED. Inadequacy in
planning, preparing the DPP on the basis of older mathmatical modeling study, selection of options without
adequate investigations and their impacts, shiftig of the river, high sedimentation, etc. were the major
reasons of the longdelay of the projects. BWDB later conducted a detail feasibility study by the AVENG
and CHWE and accordingly, the DPP has been revised by including a number of project companent
considering the impacts of the project on Fisheries, existing bridges, sustainability, etc., which gre

91 Dropping the idea of constructing regulator and fiskpasses at the oftake of New Dhaleswari
Pungli river and adding the construction of sediment &sin in the ofttake area.

1 Including the foundation treatment of the existing bridges considering the impacts of dredging
on the existing bridges.

IMED has also recommended to change the location of the-tdke area to further upstream to allow more
flow towards the Pungli River.

The project has a strong relationship with the proposed pilot site Alipur, Tangail under C1 component of
the JRECDP. Because, this site is located near theaite area of the Dhaleshwari Pungli river. The piloting
work includes construction of Groynes, revetment works and river dredging for erosion protection.
Currently, the riverbank at the downstream of the offtake area is severely eroding.

3.7 Defining and Screening Associated Facilities
O! 00T AEAOAA &AA s df &tivilied that brd ol fubdedess Adttioffh® project. For facilities
or activities to be Associated Facilities as per the ESS1, they must meet the following three criteria:

29 IMED 2019. Final Report of the lrdepth Monitoring of Buriganga River Restoration Project (New Dhaleswa#ungli-Bongshat
Turag-Buriganga River System) (in Bangla), Implementation Monitoring and Evaluation Division, Ministry of Planning
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Criteria 1: directly and significantly related to the project;
Criteria 2; carried out, or planned to be carried out, contemporaneously with the project; and

Criteria 3: necessary for the project to be viable and would not have been constructed,
expanded or conducted if the project did not exist.

Table 3.4 presents an assessme whether the facilities stated in the TOR as associated facilities are
associated to Project 1 of JRECDP or not based on ESSL1. It is concluded that none of the facilities is qualified
as associated facilities as per the ESS1.

Table 3.4: Assessment of the Facilities to be Considered as Associated Facilities as per ESS1

Criteria Triggered

Facility N
acility Name Criteria 1 Criteria 2 Criteria 3

Conclusion

This is an existing project underimplementation
prior with no direct or indirect relation with

FRERMIP N Likel N - .
° ey ° JRECDP. The viability the project does not deper
on another.
his is an existing project with uncertainty of
ILOC NoO Uncertain No implementation conceptualized prior to the

inception of JRECDP. The viability the project doe
not depend on another.

This is an existing project under implementation
No Likely No prior to the inception of JRECDP. The viability the
project does not depend on another.

Restoration  of
Buriganga

Although these abrementioned projects have not triggered the definition of association facility, a
standalone E&S Audit of FRERMIP and ILCO was conducted because these projects are also taking place in
the neighbourhood of the Project 1 of JRECDM and share similar objgees.

3.8 Operational and Maintenance Requirements

River training and bank protection work is a major component of the project. The life and security of the
project largely depend on the performance of the erosion protection works. It has been observed that
inadequate monitoring of the completed work and lack of proper O&M activities due to limited funding
provisions cause greater damage to the bank protection. Hence, regular monitoring and proper O&M
activities of bank protection work with the availability of sustained fund with BWDB must be ensured to
keep the program functional. The BWDB receives fund from the government under the annual development
program (ADP) for operation and maintenance of its infrastructure under different projects. Records
indicate that the BWDB has been receiving on average about 17 percent of the total requirement for O&M,
which reveals that the BWDB could not respond to all maintenance needs. For attaining sustainable
maintenance of proposed project, the allocation for O&M in the ADB be adequate as per actual need or
there need to find a way to involve the beneficiaries directly in contributing to O&M. It may be noted here
that funds available for maintenance are often less than optimal, so it is important to make the best use of
available funds and the estimates of O&M components should be well supported by appropriate
justification. On the other hand, BIWTA also receives fund from the government for their operation and
maintenance work like BWDB. O&M works of proposed project came divided into three categories and
they are presented below.

a) Routine Maintenance : Routine maintenance includes preventative activities such as repair
of displaced blocks if any in the slope of the bank revetment work, repair of the piles and other
parts under top blocked permeableGroynes, repair work at optimal Barge and movable Jett
etc. The objective of routine maintenance is to keep overall protection including all its
elements in good functional order, thereby reducing the need of periodic maintenance
eventually avoiding high rehabilitation costs. The works are simple, generallynexpensive
and cost effective and may need to be carried out round the year, almost continuously or as
and when required.
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b) Periodic Maintenance : This is less frequent than routine maintenance and is likely to include
repair of sliding of bank protection wak, and maintenance ofGroynes, Jetty etc., after rainy
season. BWDB and BIWTA engineering personnel will identify periodic maintenance works
during surveys and inspections or on information from its field staffs.

¢) Emergency Maintenance: This type of maintenance is similar to periodic maintenance, but
involves a potentially catastrophic situation that would likely cause significant damage to the
infrastructure if not repaired immediately. Emergency maintenance may include repair of
major sliding of bank revement work which if not taken care on emergency basis may cause
further damage. A component of the BWDB O&M budget should be set aside for natural or
human caused calamities. Necessary funding and authorization to execute emergency
maintenance should be radily available whenever required.

3.9 Construction Timeline and Implementation Schedule

The construction period for the proposed Project 1 work will be 2 years. Similarly, after the implementation
of the project, the monitoring period will be 2 years.

3.10 Overall Estimation of Cost

A tentative estimated cost of Project and overall program is presented in Table 3.5. This estimate will be
updated based on the engineering design of both Components 1 and 2.

Table 3.5: Program Costings and Implementing Agency (IA) by Component ( USD, Millions)

Components Project 1 Impf;ir(l;ng
1. Flood and bank erosion management 45 | BWDB
2. Navigation channel development 70 | BIWTA
3. Financial protection of communities 10 | BWDB
4.Community engagement and project management 10 | BWDB & BIWTA
5. Contingent emergency response - | BWDB & BIWTA
Total 135

Source: Preappraisal Stagdnformation, TTL, the World Bank, February 15, 2022
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4. Analysis of Alternatives

This chapter describes various alternatives considered during project planning and design phase.

4.1 Without Project Alternative

The Jamuna River is a very dynamic river and one of the three major rivers in Bangladesh. Migration of
channels and &ifting of bank lines are very frequent in this river. It is so dynamic that visible changes can
be found even within a year. It can be said that Jamuna will continue this dynamic nature without any
human intervention or project implementation.

The averagewidth of the Jamuna River has increased from 8 km to 12 km in the last 46 years. In the recent
decade (20132020), the average width of the river remains stable which indicates that the river is in an
adjusting phase with nature. But width may be changedue to human interventions in the waterbody, e.g.,
construction of a bridge.

Erosion in the Jamuna River is very high, though the rate of erosion has been on a decreasing trend in recent
years. The study reach of Jamuna (from the Bangladehbidia border to Sirajganj) had an erosion rate of
970 halyear in the last decade (20162020). Naturally, this rate may decrease in the future but it will not
end without any project or infrastructure.

As the flow and sediment of Jamuna will be the same; erosion, floadi dynamic nature, and channel
migration will continue to affect severely the population residing close to the bankne and impact the

I OAOCAT T AATTTiIU 1T&£ OEA A1 01 6ous )i OEA TECEO 1 &£ AAI
Optond xEI 1 110 111U AA Al Ei PAAEI AT O ET OEA 1T AOQEITAI
and regional development and quality of life. Therefore, this alternative was not given further
consideration.

4.2 Strategic Alternatives

4.2.1 Riverbank Stabiliz ation vs. River Course Stabilization

Riverbank stabilization refers to riverbank protection which is an inert or living construction providing
bank fixation but also an obstacle for the lateral connection of the river to the canals and streams
connecting the floodplains. The main purpose of constructing riverbank protection works are flood
mitigation, defense, protection, navigation, guiding the flow, sediment control, etc. To fulfil these objectives,
different types of riverbank protection work can be consructed such as Flow diversionGroynes/Spurs,
Bandals, Hardpoints, Revetment, etc. (Figure 4.1). Among them, bandals are considered to be effective in
small rivers with low velocity. Otherwise, for major rivers with high currents,Groynes, revetments, spus,

etc. are considered.

Bandals at small rivers

Figure 4.1: Riverbank Stabilization through Protection Works
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River course stabilization is also an outcome of part of riverbank protection works which not only protect
river banks from degradation but also prevent lateral migration of alluvial channels. River course
stabilization is considered for multichannel/braided rivers with high dynamicity. Two main approaches for
riverbank stabilization are:

Strengthening the bank
1 Hard Approaches: Riverbank riprap & retaining walls (Figure 4.2)
1 Softer Approaches: Bioengineering and vegetation

Reducing Hydrodynamic force

1 Flow control structures: Guide bundGroyne/'spur

Spur Riprap

Figure 4.2: River Course Stabilization through Protection Works

For river course stabilization of the Jamuna River, five master plans fatabilization so far have been
developed and proposed recently, which are:

1. River Stabilization and Development: Jamun®adma and Dependent Areas (FRERMIP, 2020)
2. Concept Paper on Managing Brahmaputrdamuna River System (BUET/BWDB, 2019);

3. Brahmaputra-JamunaRiver Economic Corridor Development Program (IWM, 2019);
4

Planning for Flood Management in Bangladesh (the Ganges and Brahmaputra Basin), Yellow
River Engineering Consulting (2019); and

5. Feasibility Study of Capital Dredging and Sustainable River Managemeint Bangladesh,
(BWDB, September 2015).

Since the development of the JRECDP is in process and the master plan and a detail feasibility study are yet
to be prepared, it is difficult how the JRECDP is synchronized to the earlier plan. However, the JRECDP SOP
has been conceptualized to start with river bank stabilization and gradually moving towards river course
stabilization integrating the room for river concept. Table 4.1 summarizes the similarities and differences
between the various plans.
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Table 4.1: Comparison of River Stabilization Plans

Plans FRERMIP BUET-BWDB IWM vellow River Capital Dredging JRECDP
Engineering Cons. Project
Planning Time 2100.(Long»term); 2050 2100 Not described 2035 15 years 7+ years in three phases
Frame (medium-term)
. Jamuna, Padma River JamunaPadma Jamuna River from
Spatial Extent : . e . Jamuna Jamuna JamunaPadma Doikhawa to
including major distributaries Ganges .
Bangabandhu Bridge
Integration with Compatibletime frame and Itrls l:;\er:tlhoa?ses:;st e
9 adaptive planning (DAPP) Adaptive dredging Not described Not described Not described P g .
Delta Plan aporoach adopted designed to contribute
PP P BDP 2100 goals
Reduce flood risk by . Establish a flood o (@) bOOSt.mg resilience
S o Free flowing Jamuna I . . Channelization of against riverbank
stabilizing main rivers, o . . Stabilizing Jamuna to | control engineering . .
. . . within braided corridor. S - X Jamuna and Padma | erosion and flooding; (b)
improve quantity and quality Provide ontimized utilize its potential for | system to increase River o stabilize improving river
Plan Goals of distributary branches, P inland transport and | security against P 9

improve water transport,
promoting safe development

ecological, soa-
economic and
environmental services

reclamation of Char
land

flooding and erosion
for mainstream and

river, improve
navigation, reclaim
land

navigation capacity; (c)
strengthening sector
institutional capacity

River stabilization
strategy

of reclaimedCharland tributar ies. ;
and collaboration.

. . . . Gradual narrowin

Establish a stabilized corridor Comprehensive . 9
. . . . down of the river by
for conveying water and Dredging of active and . - o strengthening of . . . .
. L ; River training to limit Capital dredging up to | river training. Room for

sediment to minimize future | developing channels embankments,

widening, promote natural
restoration of former
floodplain and promote long

aided by malelling
simulations and realt
time bathymetric data.

further erosion and
promote reclamation
of floodplain and
Chars

riverbanks. Dredging
if necessaryto
control deposition

9.8 billion m3 in
stabilized channel
protected by
revetment

river, Dynamic
management for
navigation until
stabilization of the river,

term stability of distributary Free-flowing that threatens intelligent dredaing for
channels. channel stability . 9 : ging
navigation
Mainly dredging, PermeableGroynes to Bend- node control .
River Training Primarily bend control with continuous protection of protect using revetments and Continuous revetment
embankments, confining dredged Revetment, andGroynes

Methods

guiding revetments

embankments by
revetments

floodplain and raised
Chars

Groynes with set-back
embankments

channel
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Plans

FRERMIP

BUET-BWDB

WM

Yellow River
Engineering Cons.

Capital Dredging
Project

JRECDP

Stabilized channel
pattern

Primarily single or two
channels, meandering to
anabranched pattern. Braided
reach of Jamuna (R, R2)
retains multi-channel pattern
until future conditions
improve

Wide, braided corridor
with set-back flood

embankments protected

by continuous
revetments

Braided

Generally,follows
existing flow paths
with a meandering or
anabranched
planform

Mostly a single thread
meandering channel

Not planned yet

Width of stabilized
river corridor

Jamuna Flood Corridor: 6.0 to
6.5 km

Jamuna Alluvial Corridor: 3
km

Padma Alluvial Corridor: 4 km
Padma Flood Corridor: 8.0 to
10 km

Varies 11.5 km-15 km

Varies between 58
km

Jamuna: 4 km main
channel, 2 km branch
channel Padma:
3.5km main channel,
1.5 km branch
channel

4 km

6-8 km/10km (to be
decided during the
implementation of SOP
1)

Land reclamation

Combination of accelerating
natural floodplain accretion,

3 options, total area
varies from 375km2 to

Filling by dredging
(up to 2 billion cubic

Cultivable land
increased between

Dredged fill behind

Not planned yet.
Probably by dredging

strategy dredging, structural measures | 644 km2 meter) zfei-bblgzcider?l?)glr(ws;int embankments and river training work
Distributal Offtake control tied in to Modified openings (not

Y stabilized main channel. specified), recurring . . .
Channel Not described Not described Dredging Not planned

Rehabilitation

Dredging distributary
channels

dredging, new
embankments

Dredging along stabilized

Dredging along

Start with dynamic
approach with

Navigation main river channels to stabilized main river Stable chamel Performance based
Channel S Not described channels to maintain | Not described alignment maintained | dredging, gradual
maintain improved transport . . . .
Improvement . improved transport in by dredging increase of LAD, a
in dry season .
dry season Master Plan is in
process.
A generi . . .
Engﬁoﬁrrlfental High Social Risk and
Environmental/so | SESA completed which Not described Not described Assessment was Very Large Substantial

cial impacts

indicated high E&S risk

conducted indicating
high risk

Environmental Risk as
per the Risk Rating
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Plans FRERMIP BUET-BWDB IWM vellow River Capital Dredging JRECDP
Engineering Cons. Project
Unknown, expected to -
. be very high due to . . >USDLIO billion Phase 1: 100mUSD
USD7.26 billion (61,700 Crore usni2.4 billion USD5.59 billion (935,000 Crore BDT)

Estimated Cost

BDT)

continuous revetment,
very high capital &
maintenance dredging

(105,000 Crore BDT)

(47,500 Crore BDT)

based onannual costs
over 15 years

Phase 2: 1.2 Billion USD
Phase 3: 1.5 billion USD

Focus of First Ten
Years

Mid-lower) Jamuna
(Reach 3) + Padma

Not described

Not described

Not described

Not described

Jamuna River from
Doikhawa to
Bangabandhu Bridge

Dredging volumes are
expected to be
exceptionally large (up
to 3.6 billion cubic

Previous experience
with permeable
Groynes has had

Cost based on an
annual average
investment of USD7.7

The overall master plan

Comments meFers), which is . limited success and billion (BDT 640 is not ready yet

unlikely to be feasible been superseded by .

. . billion BDT) for 15
with present technology. | other more effective
. years

Impacts of sediment methods.

removals not defined.

:Im:]cl)i“gnnfzzwrsadation Simulations show >10 Hydro-dynamic
Impacts Pprox. 9 m of degradation near modeling is not

at Indian border (pg. 87
& Fig 4-22)

Indian border

available

58




Analysis of Rernatives

4.2.2 Dynamic Navigation Management vs. Stabilized Navigation Corridor

Whenever the equilibrium of a river is disturbed by marmade structures or natural causes, the river tends
to attain a new equilibrium condition by scouring the bed or by depositing the sediment on the riverbed or
bank by changing its planform.Dynamic River Management refers management of recovering hydre
morphological resilience for functions such as flood protection, navigation, etc. (Figure 4.3).

Concept of Dynamic Navigation Management

The Dynamic Navigation Management Triangle: E

I) Data: using up-to-date bathymetrical surveys
and the existing paper charts to transition to
electronic charts.

Data

-Hydrographic surveys
-Frequent chart updates

Dynamic River
Management &
Navigation

2) Aids to Navigation: install lighted buoys at
predetermined distances to allow safe day and
night-time navigation. Publish the navigation
channel perimeter and buoy location

3) Infrastructure: Dredging in bottleneck
sections (phase 2). Install “no regret” river training

works in pilot areas to provide deeper channels Infrastructure Channel design
(Ch).

-River training
-Dynamic/Performance
based dredging

-Aids To Navigation
-Bottleneck dredging

The concept will build on the present way of
working in view of the existing Protocol with India
(PIWTT).

e
=

Werkznon @ THE WORLD BANK ==|MDC mtbs TRACTEBEL

1ERD « [0 | WORLD DANKGROUR

enNGie

Figure 4.3: The Concept of Dynamic Navigation Management

A stabilized navigation corridor approach is based on the stabilized river corridor which does not
consider that the river bank and the deepest channel of the river would be dynamic. The section of a
navigable waterway allocated to the movementf vessels will also be fixed and stabilized by series of river
training work. It involves aggressive control of the river course which is very difficult, expensive and
associated with substantial environmental and social risk for a river like Jamuna.

This project has been conceptualized taking dynamic navigation managementadrconsideration.

4.2.3 Aggressive Narrowing Down of the River vs Room for River

Aggressive narrowing down of the river can occur by human intervention. However, narrowing down of
the river can consequence heavy flood during monsoon due to lack of enough drainage system. Moreover,
narrowing down can result in severe morphological changes both upstream and downstream of the river.
Though narrowing down a river can increase the depth of the ver to facilitate navigation sometimes, but
enough drainage systems should be ensured to prevent an extreme flood. The aggressive narrowing down
has high E&S risk as well. It is considered to be highly threatening to the survival of wildlife of Jamuna Rive

The Room for the River DOT COAI EO A $OOAE Al T1T A [ EOCECAOEIT EITEOE/
OEA OEOAOG6 O 1 AT ACA EEGCEAO xAOAO 1 AOGAI O ET OEOAOO A
buffers, relocating levees, increasing theepth of side channels, and the construction of flood bypasses.

-AEET ¢ OOITi & O OEA OEOAOG All11x0 1 AT AOGAAPAOG AliT1¢ C

in the event of a flood. The major stages followed by the program are shownkigure 4.4 and the project
area during low flow and high flow are also shown irrigure 4.5.
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Lowering of floodplains Deepening summer bed Water storage
Dike relocation Lowering groynes High-water channel
" H "
Depoldering Removing obstacles Strengthening dikes
Figure 44:3 OACAO &I 111 xAA ET OEA 062111 A O 2EOAO

During High Flow During Low Flow

Figure 4.5: Room for River Example from Netherlands during Low and High Flow

The room for river concept is now advocated and generally adopted by the BDP 2100 and is in
consideration under JRECDP as well. Tlabove options are presented from various studies in Bangladesh
or other similar river systems in the world. The preferred alternative may be selected by the design
consultant after the completion of the hydredynamic modelling under Component 1 and Navigain
Master Plan and RIS Level D+ under Component 2 of Project 1, To guide Project 2 investment, the
Component 1 River Training Model and the Component 2 Navigation Model will interact, to have one
coordinated river stabilization and dynamic navigation straegy, which will rationalize the dredging cost
and determine optimal locations of the river training structures.

During the implementation of Project 1, further assessment will be conducted on how to incorporate the
room for river concept in the JRECDP.

4.3 Technological Alternatives for River Trainings

4.3.1 Permeable Groynes

Permeable Groynes permit water through it but with a reduced velocity of flow. Groynes built using
materials such as wood, steel, rock or sandbags, etc. come under this category. This typ&ofne is
suitable when a river is carrying a certain amount of sediment in suspension. Permealiroyne simply
obstructs the flow, reducing its velocity and causing silt deposition (Figure 4.6). They are, therefore, best
suited for rivers carrying huge sedment loads in suspension. In a comparatively clear river, they use
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erosive strength of the current and thus, prevent local bank erosion. Permeabl&royne does not change
the flow abruptly; they are cheaper & perhaps best for siltaden rivers.
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Source: Erik Mosselman, 2096

Figure 4.6: Permeable Groyne at Kamarjani of Jamuna River

4.3.2 Impermeable Groynes

Impermeable Groynes do not permit water to flow through them (Figure 4.7). They arenade of materials
such as rock, gravel, gabions, etc. Since they are impermeable, the water may overflow during peak
conditions hence, a thick protection layer is necessary for this type @roynes. ImpermeableGroynes are
also called solidGroynes or embankment Groynes. The head of th&roynes needs special protection and it

is generally provided with a launching apron in addition to the increased pitching.

RockGroyne

Figure 4.7: Impermeable Groyne

4.3.3 Top zBlocked Permeable Groynes

Top blocked permeableGroynes (TBPG) are one type of permeabl@roynes including impermeable bandal
plate at the top and permeableGroyneat the bottom (Figure 4.8). Top blaked permeableGroynes is one
kind of bandal like structure. It is an improvised technology of such bandal like structure. In this type of
structure, multiple reinforced concrete piles are installed instead of bamboo or wood and the upper part of
the piles (Above the low water level) is blocked using steel sheet or concrete wdlke structure to divert

3ohttp://www.b luegoldbd.org/wordpress/wp -content/uploads/2017/11/IF -09aDeltaresReview-of-IWM-study-River-bank-
erosion-P29.pdf
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the river flow towards mid-channel. This type of structure is effective to flow diversion having no return
current and Groynefield velocity is less than tle permeableGroyne

Project 1 of JRECDP is considering piloting of TBPG in 2 sites because TBPG does not drastically narrow
down the river and aggressively reflect the flow which would have significant E&S impacts.

Top Blocked Permeable Grom

Source: Khaleduzzaman, 2034

Figure 4.8: Top-Blocked Permeable Groyne (Bandal like Structure)

4.4 Site Selection Alternatives

Based on the Feasibility study report of March 2022 conducted by the design Consultant, for detailed design
of river training piloting scheme under JRECDP (Project 1)8 suitable sites are selectedinder 6 Districts
(Sirajganj, Tangail, Jamalpur, Kurigram, Gaibandha, and Bogura,) along the reach of Jamuna River in
both banks from the border line of Bangladesk India. Among of those 17 sites some sites are already well
protected, some are outside of the study area and finally some are less prone to risk and the flow occurs
seasonally in the channel.

However, after assessing all the present conditions of these sitelsetfollowing sites were selected for Multi
criteria analysis:

1. Kazipur from Sirajganj district
Chhangachha from Sirajganj district
Nishchintapur from Sirajganj district
Kalihati from Tangail district
Bhuapur from Tangail district
Bahadurabad from Jamalpur district
Pingna from Jamalpur district

Kulkandi from Jamalpur district

© ©® N o 0 &~ W DN

Rowmari from Kurigram district

=
©

Hatia from Kurigram district

31 Khaleduzzaman, A T M, 2014. Experimental Study on River Course Stabilization and Restoration by using Git@nStructures.
M.Sc. Thesis, Graduate School of Engineering, Department of Civil Engineering. Kyoto University

62



Analysis of Rernatives

11. Chandipur from Gaibandha district
12. Fulchari from Gaibandha distrid
13. Katlamari from Gaibandha district
14. Kutubpur from Bogura district

For selecting the pilot sites, the Consultant developed a Mul@riteria-Analysis (MCA) framework (Table

4.2) which includes several environmental and social criteria like interference wit Dolphin sanctuary,
climate change adaptation, loss of agricultural land, impacts on distributaries and tributaries. Each selected
site was assessed according to the criteria and given score. At last, scores were added and the sites were
ranked according to the highest scores. BWDB Field Division Engineers and other officials advised,
recommended and guided to formulate this criterion within a framework of MCA and ranked the sites with
scoring the criterions for selecting the Pilot sites.

After assessingdcal site condition, morphological analysis of preselected suitable sites and consultation
of BWDB Field Division Engineers the MuHCriteria-Analysis (MCA) table was scored and ranked the

following two (2) sites as Pilot sites to implement the proposedpilot river training and riverbank
protection structure:

1. Bhuapur from Tangail district (Score 90)
2. Kalihati from Tangail district (Score 88)

Design Consultant has performed MultCriteria Analysis of all the potential sites, as shown in Table 4.2.
Finally, the Government has selected the Bhuapur and Kalihati sites from these four sites for piloting of the
Project 1 (Figure 4.9).

Legend

[IPreliminary Selected Sites
i International Boundary

[ District Boundary

District Name
Upazila Name
Locality/Villaga Name

o 15 30 km
N

INDIA

Gaibanda BANGLADESH

Jamalpur

Bogura

Tangail

Bhuapur, Tangail

Kalihati, Tangail
Sirajgonj A

Gazipur

Figure 4.9: Location of Two Selected Sitesfor Pilot Study
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Table 4.2: Multi Criteria Analysis for Site Selection

Source: Feasibility study report, March 2022
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