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Executive Summary 

Background 

The multi-channel braided Brahmaputra-Jamuna River has undergone many changes over the past 150 

years. Each year, riverbank erosion and seasonal flooding devours many settlements and infrastructure 

resulting in significant displacement of an estimated one million people annually, creating a cycle of 

poverty and landlessness. Considering these severe losses and potential diminished socio-economic 

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

the World Bank (WB), intends to develop and execute the Jamuna River Sustainable Management 

Program(JRSMP or “the Program”). The JRSMP is aligned with the country’s first long-term plan, the 

Bangladesh Delta Plan 2100, which has as its development objective (DO) “to increase climate resilience 

and economic productivity along the Jamuna River”. 

Jamuna River Economic Corridor Development Program 

The Program is planned to be executed as a series of three distinct projects along an approximately 

250km stretch of the Jamuna River (Figure 1). This series of projects (SOP) is estimated to cost US$2.8 

billion, of which US$1.1 billion may come from the World Bank, with the remainder to be financed by the 

Government of Bangladesh (GoB) and other development partners (DPs) such as the Asian Infrastructure 

Investment Bank (AIIB), over a 15-year period. 

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

Riverbank Protection Structures, something that is unprecedented in Bangladesh.TheJRSMP will also 

include much needed institutional capacity development. 

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

• Project 1 – Jamuna River Sustainable Management Program 1: This will consist of an innovative 

river training structure for two pilot sites, aids to navigation for the entire program area, hydro-

dynamic modelling and hydrographic survey, institutional capacity building, and establishing a 

disaster financing instrument.  

• Project 2: The second series will involve the expansion of innovative river structures, 

conventional river-protection, scaled-up dredging, navigation development, implementation of 

disaster risk financing in priority areas, and institutional capacity building.  

• Project 3: The third series will further scale development activities undertaken in SOP1 and SOP2 

to further increase the resiliency of the Jamuna Economic Corridor. 

Project 1 of the SOP will be implemented over a period of 4.5 years (2023-2028) to prepare 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 (2025-2031).  Project 3 will 

commence toward the end of Project 2 and cover 250 km of river over a period of 7.5 years (2030-2037).  

This Environmental and Social Impact Assessment (ESIA) covers only Project 1 of the SOP, specifically 

involving small-scale piloting of river protection works at two sites, temporary bank protection in a char, 

aids to navigation, and Community Driven Development (for small civil works, e.g., buoys maintenance 

and char protection). The location map for Project 1 activities is shown in Figure 1.  

 

 

 

 

 



Executive Summary 

xviii 

 

 

 

Figure 1: Location Map of the JRSMP SOP 1 

Description of Project 1 

Project 1 of the SOP will lay the foundation for successful implementation of the JRSMP. The objectives of 

Project 1 include: (a) enhancing resilience of Jamuna River’s riverbanks to flooding and erosion; (b) 

improving navigability of the Jamuna River; and (c) strengthening sector institutional capacity. 
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A total of USD 185.60 million will be invested in Project 1 over the 4.5-year period, combining for the first 

time in Bangladesh investments 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 Ministry of Water Resources, Bangladesh Inland Water Transport 

Authority (BIWTA) under the Ministry of ShippingandInsurance Development and Regulatory Authority 

(IDRA) under ministry of Finance 

Project 1 will have five components as follows: 

• Component 1 (USD 93.40 million, to be implemented by BWDB) – Flood and bank erosion 

management: Most of the activities with environmental and social (E&S) impacts are associated 

with Component 1. These include: construction, and operations and maintenance (O&M) of 

riverbank protection structures (integrated green and grey infrastructure), i.e., piloting Top 

Blocked Permeable Groynes (TBPG), revetments, and embankments at two pilot sites (Fulchari in 

Gaibandha and Kalihati in Tangail).  

The infrastructure designed and constructed in this component of Project 1 will be climate 

resilient, designed to withstand extreme floods (1-in-300-year and 1-in-100-year). Component 1 

will also include construction, operation and maintenance of revetments to protect the 

riverbanks at a site in Kaoakhola. The Kaoakhola protective works will be approximately 1,500 m 

long at Boroitola, and about 4,650 m long at Mechra / Arjuna; and excavation/reexcavation will 

be undertaken in Kaoakholacharas part of canal rehabilitation.  

Salient features of Component 1 are presented in Table 1. Component 1 will be implemented in 

four sub-components – sub-component 1.1: works and O&M; sub-component 1.2:Land 

acquisition and compensation where GoB funding will be used to acquire land at the two TBPG 

sites and Kawakhola char under the component 4; sub-component 1.3: institutional 

strengthening: To fulfill its role as the IA responsible for implementation of Component 1, 

including O&M, the BWDB will carry out institutional strengthening activities that are assessed as 

lacking or weak. Capacity buildingwill focus on training the BWDB staff (especially the River 

Management Office and relevant field divisions including E&S risk management), as well as line 

ministry officials and other key stakeholders, on the subjects directly related to the execution of 

the SoP 1 and sub-component 1.4: preparation of the second project. The salient features 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 

Fulchari 

Groyne Construction 5 Groynes 

Total number of piles 
593 (900mm dia, 45-50m length, 2 rows), (750mm dia, 

45-50m length, 3 rows) 

Embankment and Revetment 2.43km embankment with CC block protection 

CC blocks 69,869 (21.44m SL crest elevation, 2430m length) 

Sand filled Geobag 

placement/ Dumping 
126403 (250kg, 3 layer) 

Land Take 35.83 acre of land acquisition 

Kalihati-

Tangail 

Groyne Construction 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 56039 (+15.6m crest elevation, 1625m length) 

Sand filled Geobag 

placement/ Dumping 
216,720 (250kg, 5 layer) 

Land Take 11.861 acres of land acquisition 

Additional 

work 
Bank Protection by Geobags 

1.5km at Boroitola 

4.65 km at Mechra 
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Pilot Site Major Activities 

Kaoakola Cana re-excavation 6.3km 

Cross dam (across a canal) 800m 

Land take 119 acres 

• Component 2 (USD 53.20million to be implemented by BIWTA) – 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 

agency BIWTA; and preparatory activities for future projects of the SOP, including a Navigation 

Master Plan.  

Component 2 will have four sub-components: Sub-component 2.1 – Hydrography and RIS; Sub-

component 2.2 – Prototype structures; Sub-component 2.3 –Institutional strengthening; and Sub-

component 2.4 –Preparation of the second project. 

• Component 3 (USD10.20 million to be implemented by IDRA and BWDB) – Financial protection 

of communities: As part of the preparedness and recovery phases of disaster management, this 

component is inherently climate change adaptive, offering financial protection (i.e., macro or 

meso-level insurance, community protection fund) to the communities soon after payout-eligible 

flood events occur.  

This component will have two sub-components: Sub-component 3.1 – Design and development of 

prearranged financial solutions; and Sub-component 3.2 – Institutional strengthening. 

• Component 4(USD 28.90 million, to be implemented by BWDB and BIWTA) – Community 

Engagement and Project Management: Activities 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). 

• Component 5 (zero cost component) – Contingent emergency response component (CERC). A 

provisional zero cost component is included, that will allow for rapid reallocation of loan 

proceeds from other project components during an emergency, 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 under this component will be described in the Project Implementation 

Manual. 

Purpose and Scope of this ESIA 

While Project 1 is largely piloting in nature and involves only small-scale interventions, the project E&S 

risk is still classified as ‘High’, because Project 1 will include preparatory works for high-risk activities 

envisioned for the future series of Project in the SOP. The E&S risks of Project 1 are not expected to be 

significant and can be mitigated with appropriate measures. Most importantly, the overall benefits of the 

project are expected to significantly outweigh the anticipated E&S challenges.  

This ESIA has been undertaken for 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 hydro-dynamic modeling results become available.  However, as noted above, most of 

the noteworthy physical interventions are associated with Component 1 of Project 1. The physical 

activities of Component 2 (installation of navigation aids and CDD works) are considered to have 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 
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All applicable national acts, rules, and policies, as well as World Bank environmental and social standards 

(ESS) and international conventions and treaties related to this river management project have been 

carefully studied and analyzed. Project 1 of the JRSMP is a “Red Category” project, the highest category as 

per Bangladesh’s Environmental Conservation Rules 1997 (ECR).  As per the ECR 1997, the PIU (i.e., 

BWDB 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 Assessment → Application to DoE → Approval of EIA → 

Obtaining Site Clearance Certificate and ECC → The ECC is subject to annual renewal. 

The most relevant pieces of legislation include: the Alluvial Lands Act 1920 and its amendments 

(important in the context of land ownership in the Jamuna River corridor); Environment Conservation 

Act 1995 (with amendments); Environmental Conservation Rules (ECR) 1997 and Amendments; 

Protection and Conservation of Fish Rules (1985); Water Act (2013); Inland Water Transport Authority 

Ordinance (1958); Acquisition and Requisition of Immovable Property Act 2017 (ARIPA) (the key piece of 

legislation for land acquisition and requisition in Bangladesh; Bangladesh 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 examined and 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.  

Based on a review of the WB's ESF (Including ESS 1 to ESS 10) ESS1 – Assessment & Management of 

Environmental & Social Risks & Impacts, ESS2 – Labor& Working Conditions, ESS3 – Resource Efficiency 

& Pollution Prevention & Management, ESS4 – Community Health & Safety, ESS5 – Land Acquisition, 

Restrictions on Land Use & Involuntary Resettlement, ESS6 – Biodiversity Conservation and Sustainable 

Management of Living Natural Resources, and ESS10 – Stakeholder Engagement & Information Disclosure 

are relevant to Project 1. The review included a gap analysis between ESS requirements and national 

legislation. Where gaps were identified, the Project will adopt the most stringent standards.  

Operational Policy (OP) 7.50 is triggered because Project activities take place on the Jamuna River that 
forms part of the Yarlung/Tsangpo/Brahmaputra river system, which is an international waterway 
according to the Policy. Being an international river system water is shared by other upstream riparian 
countries such as India and Nepal.  

Analysis of Alternatives 

The Feasibility Study assessed 18 locations in 6 Districts (Kurigram, Gaibandha, Jamalpur, Bogra, 

Sirajganj and Tangail) along both banks of the Jamuna River within the Program Area. Based on a multi-

criteria 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 stakeholders, two 

(2) pilot sites were selected in Project 1 at Fulchari and Kalihati, respectively at which TBPG, revetments, 

and embankments will be installed.  The E&S sub-criteria 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); permeable Groyne in series; and hard point 

revetment; The TBPG structure has been determined as a suitable 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 less 

aggressive 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. 
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Having considered some unavoidable negative impacts from various river management infrastructure 

methods, it is concluded that the “No Project‟ alternative is not a preferred alternative due to its inability 

to build resilience against riverbank erosion. It also lacks the potential for contribution to national 

economic development, socio-economic benefits and moving the country towards developed nation 

status. 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 areas 

The baseline study area for ESIA was delineated differentially for environmental, social and biodiversity 

baselines.  The study area for environmental baseline was defined as Environmental Baseline Area of 

Analysis (EBAA). The study area for social baseline was defined as Socio-economic Area of Analysis (SAA). 

Similarly, the biodiversity baseline was assessed considering the study area defined as Biodiversity Area 

of Analysis (BAA). 

The Environmental Baseline Area of Analysis (EBAA) has been derived considering Project Footprint 

area, Project AOI at each site which generally covers areas that are likely to have direct and indirect 

impacts on its ambient environment by the construction and operation activities at Project 1 Pilot 

Sites.Finally, the EBAA has been delineated in two parts, one is an extension of combined AOIs of 

Kaoakola and Kalihati site and second one is extension of Fulchari AOI.  To analyze and measure the 

impacts resulting from project implementation, the required environmental baseline data are derived 

from primary field surveys of the pilot areas and available secondary data.  

The Socio-economic Area of Analysis (SAA) covers the combined Project Area of Influence (AOI) of 

Project 1 of the JRSMP SOP, which includes the direct impact area, indirect area, and control area beyond 

the Project AOI.  The SAA also covers the entire unions (the lowest rural administrative unit) intersected 

by the project footprint. In addition, a brief of the socio-economic 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 63,715 ha. The following criteria were considered while delineating the BAA: 

• Project Footprint (around 52 ha) and Project AOIs (both direct and indirect); 

• Impact of Noise from the Piling (piling will be the major noise generating activity); 

• River area covering alluvial corridor, floodplain, and char between the banks;  

• Physical boundary (e.g., the countryside limit of the floodplain of the left-bank was considered up 

to an existing road); 

• Possible hydrological impacts of the activities; and 

• Control area (upstream area, downstream area 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 that range 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 from 9 to 28.4 m (masl).  

Jamuna is a highly braided river with multiple channels separated by numerous small sand bars and char 

(riverine island) lands. The average river width varies from 8 to 14km. 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 during the period 1973 to 2020. Whereas the width of the river 

at Fulchari varied 11.4 km to 12.6 km during the period 1973 to 2020. 
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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 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 Fulchari site is eroding at a rate of 158.5 m/year, respectively. 

The rainfall varies greatly in a year, the monthly rainfall varies from 10 mm to 1200 mm in Tangail and 

63mm to 835 mm in Fulchari. Maximum rainfall occurs in August and September. In the 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 July-August and the lowest flow occurs 

in February. In the EBAA, maximum water level is 15.11 m Public Works Datum (PWD) in the month of 

August while the minimum water level is 6.13 m PWD in the months of February and March (based 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 103,128.8 m3/sec (September) to 14,968.6 m3/sec 

(February). The historically recorded maximum discharge of 103,129 m3/sec occurred in September, 

1998 and the historically recorded minimum was 2,037 m3/sec which occurred in March 2013.  

The Jamuna River is considered to be one of the most heavily sediment-laden large rivers in the world. 

Estimates indicate that the river carries 13 million tons of suspended load per day during the flood 

season. 

The DoE conducts monthly water quality monitoring of the river. The dissolved oxygen (DO) values 

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 seasons. Biological 

Oxygen Demand (BOD) values ranged between 0 mg/l and 5.1 mg/l, except in the dry season of 2013 (16 

mg/l). The pH values ranged between 6.74 to 8.22. The onsite water quality analysis found surface water 

temperature varying between 24-25 ᵒC, and turbidity ranging between 1.85 to 8.9 nephelometric 

turbidity units (NTU). The major water pollution sources are domestic. The river flows across a densely 

populated area with 800 person/km2. A large portion of the domestic waste and wastewater from these 

settlements ends up in water. Another possible source of pollution can be agricultural lands where 

intensive use fertilizers and pesticides occurs. Urea, TSP, MP, Gypsum and, in a few cases, Zn are 

commonly used fertilizers. The residue or breakdown product of these fertilizersmight remain in the 

river water and sediment. Secondary literature sources suggest that there is an increasing trend of micro-

plastics 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 µg/m3, NOx 6.35 – 11.9 µg/m3, and not detectable SO2 in the EBAA. 

Usually, the project area experiences calm and quiet conditions as there are no noticeable noise 

generating sources. The main sources of local noise include rural vehicles, river vessels, diesel engine-

based pumps, trucks and commercial activities. The average noise levels in the EBAA were recorded as 

30-50 weighted decibel average (dBA), which complies with 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, sand-bars and 

submersible char; and (ii) the floodplain zone consisting of terrestrial areas, attached char, croplands, 

grasslands, homestead vegetation, planted forest areas, freshwater, sand-mining and storage areas, and 

built-up areas of common landcover and land use occurring in these habitats. There are mostly three 

types of ecosystems - terrestrial, freshwater and charlands. 
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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, riverbanks, agriculture lands, embayment 

area, arboreal habitat, and river water area). Among them, newly emergedcharlands& mudflats and river 

water area resembles natural habitats. The rest is modified habitat. The floodplain and old charlands are 

dominated with modified 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 natural habitats of river and adjacent areas support important fish habitat, 

movement corridors for birds and habitat for large aquatic mammals (e.g., Ganges River Dolphin). The 

river and adjacent areas also support many ecosystem services, most notably the commercially important 

fishery.  

According to an initial screening with the Integrated Biodiversity Assessment Tool (IBAT) , the project 

area is within the Jamuna-Brahmaputra Important Bird and Biodiversity Area (IBA).The project area is 

located relatively near the Madhupur National 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 but is 

not listed by IBAT as a protected area. 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 

Area Name 
Distance 

from 
BAA 

Status and 
Designation 

IUCN 
Category 

Alignment 
with ESS6 

Screening Results 

SilandaNagdemra 
Dolphin Sanctuary 

35.8 km 
Legally 
protected area 
by GoB, listed in 
the IBAT 

VI 

Qualify as 
legally 
protected 
areas 

Both sanctuaries are far from 
the site but relevant to the 
project site due to potential 
impacts to river dolphin, 
therefore included in the 
Biodiversity Risk Assessment 

NagarbariMohonganj 
Dolphin Sanctuary 

36.8 km 

Madhupur National 
Park Key 
Biodiversity Area 

32.7 km 

Legally 
protected area 
by GoB, and 
Important Bird 
Area, listed in 
the IBAT 

IV 
Qualifies as a 
legally 
protected area 

Terrestrial National Park not 
connected with the Jamuna 
River hydrology.  Not 
relevant to the proposed 
intervention and excluded 
from the risk assessment 

Jamuna 
Brahmaputra River 
Key Biodiversity 
Area 

0 km 

Important Bird 
Area, listed in 
the IBAT 
Not legally 
protected 

Not 
applicable  

Qualifies as an 
internationally 
recognized 
area but is 
unmanaged 

Relevant, included in the risk 
assessment 

Bangabandhu Bridge 
Eco Park 

7 km 

GoB designated 
eco-park for 
scenic beauty, 
Legally 
Protected, not 
listed in the 
IBAT 

Unknown 
Qualifies as 
legally 
protected area.  

Relevant, included in the risk 
assessment 

Jamuna River Fish 
Sanctuary 

0 

GoB Designated 
Fish Sanctuary, 
not listed in the 
IBAT 

Unknown 

Relevance is 
not linked with 
ecosystem 
management 

Has relevance to proposed 
mitigation and is therefore 
included in the Biodiversity 
Risk Assessment 

Key Biodiversity Features 

Following are the key biodiversity features of the area: 
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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; 

A total of 377 vertebrate species were identified, including 25 species of mammals, 223 bird species, 36 

reptile species, 15 amphibian species and 78 fish species. The (IBAT species list and national sources 

indicate a total of 38 critically endangered (CR) and endangered (EN) species (including 2 mammals, 13 

reptiles, 9 birds, 13 fish and a floral species) with potential occurrencewithin 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, Three-striped Roofed Turtle, Black Softshell Turtle, Pallas's Fish-eagle, 

Black-bellied Tern, Indian Skimmer, and several fish species. 

From the fisheries point of view, the chars are very important for the river fisheries. The embayment area 

near char is also highly important for fisheries which serves as grazing and nursing ground for small 

species of fish, including Cabdiomorar (Piyali) Ailia punctata (Banshpata), Ailia coila (Kajuli), 

Eutropiichthysvacha (Bacha), Mystuscavasius (Golsha), Clupisomagarua (Gharua), 

Glossogobiusgiuris(Baila), Salmostomaacinaces(Chela), Gudusiachapra (Chapila). The Jamuna River is also 

a spawning site for major carp species. In 2020, the Department of Fisheries identified 22 spawning sites 

in the Jamuna River. The scouring area and eroding bank area of the river is highly favourable for Big Cat 

Fish (Boal and Aiir). 

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 Dolphin 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 (CHA) 

was conducted in line with WB ESF ESS6. The IBAT listed a total of 903 species including 9 globally 

Critically Endangered (CR) and 18 globally Endangered (EN) species. The list of 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. 

Thereafter, the relevance of critical habitat was assessed for each species on the basis of expert judgment. 

The critical habitat assessment found Gharial, Ganges River Dolphin, Fishing Cat, and two fishes 

(Bagariusbagarius and Chitalachitala) would trigger critical habitat criteria.  

Socioeconomic Baseline 

The population living along the banks of the Jamuna River are highly vulnerable to river flooding and 

bank erosion. An earlier survey found that 35% of the population living along the Jamuna River and its 

char have been displaced 3 to 5 times in their lifetime by river bank erosion. Field visits undertaken by 

CEGIS in June and September 2021, and January, February and June 2022 to the 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. 

This region is considered as being the highest poverty-stricken area. In general, the population in the SAA 

has a low development status on the basis of: (i) human capital (i.e., low literacy/education, skill levels); 

(ii) financial capital (i.e., 50-60% of the population belong to lower and/or upper poverty level); and (iii) 

physical capital (i.e., poor housing, little or no land; nearly two-thirds living on the old embankment and 

char are landless).  

In the SAA a total of 17,352 households with a population of 76,219 are living, which is comprised of 

50.2% males and 49.8% females. The sex ratio is 100.7, which refers to 100.7 males per 100 females. The 

average density is 718 persons per km2. The average household size is 4.5 persons, with most households 

comprised of 3 to 4 members (BBS, 2012; projected for 2020).In terms of employment in the SAA, the 
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workforce has been distributed into three sectors: agriculture; service; and industry. According to 

Bangladesh Bureau of Statistics (BBS) 2012 data, agriculture is the dominant mode of livelihood in the 

Program AOI (estimated at 83%) as well as is SAA (72%). This group is comprised of crop farmers 

(including sharecroppers), fishers (both professional and seasonal), and livestock and poultry farmers. 

The second-largest employment sector is the service sector, which refers to salaried employees such as 

those working in offices, teaching, and people involved in the transportation service. About 19% of people 

in the SAA 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 in Kalihati. However, the 

divorce rate is very low in Fulchari (0.5%). Traditionally women are very conservative in this area due to 

religious and social bindings, which limits their participation in the public atmosphere. Women have 

lower participation in economic activities (i.e., in Fulchari34.9% 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 40%-45% men and 30%-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 well-off paternal families raise their voices and seek justice. 

There are no known indigenous people or small ethnic minority groups or settlements in the Project AOI 

or Program AOI.  There are no known cultural heritage or historical sites within the project footprint area 

Environmental, Social, Health and Safety Risks and Impacts and Mitigation Measures  

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

identified through a brainstorming session among the team members, taking thefeedback from the 

baseline surveys and stakeholder consultations. Impacts were qualitatively evaluated following a 

systematic approach on the basis of their significance which was defined by magnitude of the impact and 

sensitivity of the receptor.  The magnitude was determined on the basis of duration, spatial extent, 

reversibility, compliance to legal standards, and likelihood of occurrence. The significance of an impact 

was categorized as “High”, “Substantial”, “Moderate”, and “Low”.  Once an impact was evaluated, 

appropriate mitigation measures were identified following the mitigation hierarchy. The E&S impacts and 

risks with “substantial” and “high” significance along with mitigation measures and residual impacts are 

summarized in Table 3 (found toward the end of this executive summary).  
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Assessment and Management of E&S Risk and Impacts (ESS1) 

As noted previously, most of the activities with E&S impacts are related to Component 1 of Project 1. 

Analysis of environmental and social impacts and risks for Project 1 focused on: (i) river hydrology and 

morphology, including flood risk and erosion; (ii) water quality; (iii) air quality; (iv) noise and vibration; 

(v) impacts on biodiversity, including potential impacts on modified, natural and critical habitats, and 

legally protected and internationally recognized areas of high biodiversity value; and (v) socio-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 during the pre-construction and construction phases are mostly 

related to land acquisition and resettlement, labor influx, pollution from construction activities. Among 

the construction activities, in-situ pile driving would cause increased noise levels. There would be a need 

of driving 593piles at the Fulchari and 540 piles at the Kalihati sites. To avoid noise from hammer, 

rotatory pile driving has been adopted which would create negligible noise.Waste from construction sites, 

and dumping of sand-filled geobags would cause increased turbidity in the water column, with additional 

potential risk of water pollution from oil spills from the project oriented water vessels. However, these 

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 risk of exclusion of vulnerable groups from project’s stakeholder 

consultation and project benefits. A 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 networks, and navigation. As noted above, the major and substantial impacts and 

mitigation measures along with residual impact are presented in the Table 3. 

Impacts and risks during Operation and Maintenance period 

The operation phase impacts are mostly related to the change of river course and riverbed following the 

installation of TBPG and geobag dumping. Generally, bank protection works shifts the erosion risk 

downstream. However, such risk is low because of the project’s scale, adoption of less aggressive river 

training works and careful sitting of project activities minimizing the risk of downstream erosion. In 

addition, disaster risk financing solutions (e.g., disaster insurance, recovery funds) and disaster 

preparedness and awareness building have been considered to manage such risk.  

Component 2 of the project anticipates a nominal increase in inland cargo and passenger movements 

(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 residual risks for the above impacts are lowered to mostly low 

with a few mediums from their pre-mitigation risk levels of substantial and highs. Therefore, provided 

that the appropriate mitigation measures are undertaken, this project is not expected to have any major 

long term negative residual impacts. 

Labor and Working Condition (ESS2) 

Workers who will be engaged in the Project include: (i) direct workers (PIU staff seconded by the 

Government and the consultants); (ii) contracted workers; (iii) community workers and (iv) Primary 

Supply Workers. The total number of laborers 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; non-payment of wages by 

employer; non-payment of benefits (compensation, bonus, maternity benefits etc.) by employer; 

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 relating to HIV/AIDS, COVID-19 and other sexually transmitted 

diseases. 

A Labor Management Procedure(LMP) specifically outlines the project’s position with respect to SEA/SH 

and trafficking. The LMP assesses the adequacy of national labor laws and identifies the commonalities 

and gaps between the WB’s 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 situation, the BWDB will 

follow the WB’s interim note on COVID-19. 

An OHS frameworkhas been presented to serve as a practical outline for the Contractor to manage OHS 

risks as per the WB’s ESS2 requirements, Bangladesh’s regulatory framework, and requirements that will 

be stated 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 during piling and as a result of exposure to noise 

generated by other machinery; (d) scaffolding ladder work; (e) COVID-19 pandemic; (f) ergonomic 

hazards; and (g) drowning due to vessels sinking / life lost during work near/on water. A Risk ranking 

matrix has been prepared to identify and assess all potential work-related 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 with good international industry practice (GIIP). 

Based on the risk matrix, hazards are graded from “warning” to “serious” to “catastrophic”. 

The specific mitigation measures to be adopted are: 

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

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

practice. Responsible parties’ actions will be periodically reported for the record; 

Recruitment of skilled personnel with relevant experience and knowledge to support implementation of 

the LMP; 

Establishment of a standard grievance redress mechanism (GRM); 

Ensuring that the Worker Code of Conduct and individual Contract Agreement are read and signed by the 

worker at the time of recruitment; 

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; 

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

Labor camps will be constructed in compliance with GIIP as described in Workers' Accommodation: 

Processes and Standards (IFC-EBRD 2009)1; 

Training of workers on OHS; 

 

 

1 https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-

ifc/publications/publications_gpn_workersaccommodation 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_gpn_workersaccommodation
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_gpn_workersaccommodation
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Performing an OHS risk analysis will be undertaken before any task and a task specific job hazard analysis 

(JHA) plan will be developed by the Contractor (an outline has been provided in the ESIA); 

No Personnel can enter the construction area without the appropriate personal protective equipment 

(PPE) and no worker shall perform a task unless they have 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 sand. It appears that most of the construction materials are available within 

Bangladesh. Other important materials such as coarse aggregates, bitumen, strands, expansion joints, and 

steep pot bearings would also be purchased from local vendors who generally import these materials 

from India. These sources should have low E&S impacts, insofar as they will not come from areas affecting 

natural habitats and will not be dependent on the use of child labor or forced labor. 

There might be a need for removal and/or compaction of topsoil in the event that cleanup and removal of 

spilled hazardous materials is required. There will 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 m3 of earth at the Kalihati site 

and 193,986.9 m3 at the Fulchari site by truck/boat or any other means, which will cause noise and 

vibration along the transportation routes. Pile driving will involve the use of rotatory piling/screw piling 

which produce negligible noise than impact pile drivers. 

Pile driving of a total 29,650 m in Fulchari and 27,000 m in Kalihati site might increase the ambient noise 

levels above the legal limits of 45-55 dB[e] for night and day respectively, disrupting the ability 

localcommunities in close proximity to the pilot sites to get a recuperating sleep / rest. Noise will be 

mitigated by using rotatory pile driving/screw pile driving approach, and temporary noise barries will be 

built as needed to avoid impacts on nearest receptors. 

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 number of ESCOP to manage pollution risks during construction. These include: 

• ESCOP 1: Waste Management  

• ESCOP 2: Fuels and Hazardous Goods Management 

• ESCOP 3: Water Resources Management  

• ESCOP 4: Drainage Management  

• ESCOP 5: Soil Quality Management  

• ESCOP 6: Erosion and Sediment Control  

• ESCOP 7: Topsoil Management  

• ESCOP 8: Topography and Landscaping  

• ESCOP 9: Quarry Areas Development and Operation  

• ESCOP 10: Air Quality Management  

• ESCOP 11:  Noise and Vibration Management 

• ESCOP 12: Protection of Flora  

• ESCOP 13: Protection of Fauna  

• ESCOP 14: Road Transport and Road Traffic Management  

• ESCOP 15: Construction Camp Management  

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

procedure) 

• ESCOP 17: Workers Health and Safety 

• ESCOP 18: Construction and Operation Phase Security 
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• ESCOP 19: Operation of Heavy Equipment Management 

• ESCOP 20: Excavation 

• ESCOP 21: Lifting and Material handling 

In line with these ESCOP, the Contractor shall prepare in advance of any works a work plan detailing the 

following: type and numbers of equipment required; estimated volume of material to be cut or excavated; 

details of approved disposal sites; arrangements made for transport of excavated materials to the 

approved disposal sites; dust suppression measures at excavation sites and along transportation routes; 

methods of stacking and/or handling the excavated material at the disposal sites including a 

rehabilitation plan of the disposal site; and health and safety 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 

(ESMP) of this ESIA Report.  The CESAP will be submitted within 90 days of Contractor’s mobilization but 

before commencing any works and will be approved by the Engineer. 

Community Health 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 project-affected 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 diseases (e.g., 

Tuberculosis -TB); COVID-19); (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 vector-borne diseases is primarily associated with the influx 

of workers into nearby communities. The CHS risks associated with the operation period include failure 

of the riverbank protection due to either faulty design or natural extreme events, false sense of security 

from riverbank protection, and ship accidents.  

To reduce or control the possibility of injuries and fatalities associated with potential hazards to project-

affected communities, a CHS Plan will be prepared by the assigned contractorsas a part of C-ESMP for the 

Project. Project management 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 the Contractor 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 moderate influx of workers will be 

engaged for construction, the gender-based violence (GBV) and SEA/SH risk is rated as ‘substantial’. 

Project induced SEA / SH risks will be managed through a SEA/SH Response Plan that has been 

developed in accordance with the World Bank Good Practice Note on Major Civil Works. 

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

A summary of the land requirements and possible procedures for land acquisition are provided in Table 

4. At this stage, a Resettlement Policy Framework (RPF) has been prepared as design revisions are 

ongoing.  
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Table 4: Land Requirements and Probable Procedure of Land Take 

Project Activity 
Land 

Requirement 
Procedure for Land Acquisition PAP 

Construction of 

Revetment and 

Embankment at 

Fulcharisite 

35.83 acres 

(14.5 ha) 

Land acquisition and Resettlement, 441 (Male 227, 

Female 214) 

Displacement of 78 

houses 

Displacement of 96 

houses 

Construction of 

Revetment and 

Embankment at Kalihati 

site 

11.86 acres 

(4.8 ha) 

Land acquisition and Resettlement, 367 (Male 190, 

Female 177) 

Displacement of 78 

houses 

Kaoakola Char protection  119 acres 

(48.17 ha) 

Land ownership to be verified by DC 

along with community consultation, 

prior to land take.  

No displacement of 

structures 

Based on the RPF, a Resettlement Action Plan (RAP) compliant with ESS5 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 re-establish 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 affected tenants’ farmers and 

sharecroppers; special allowance for vulnerably poor women-headed households (WHHs); income and 

livelihood restoration program and employment opportunities to be offered to the project-affected 

persons (PAPs) during construction; and budget and institutional arrangements for implementation.  

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

The biodiversity impacts and risks of Project 1 activities would be mostly low to moderate due to the 

scale and temporality of the interventions. The site-specific impacts on biodiversity are mostly limited 

and temporary, including: disturbance to aquatic and terrestrial ecosystems; displacement of individuals 

and populations of species; alteration of habitats; alteration to population dynamics; changes in species 

composition; and incremental isolation or fragmentation of already modified habitats. The key impacts 

which are mainly localized and temporary during the construction phase include: 

• Disturbance to the Brahmaputra-Jamuna River Key Biodiversity Area (KBA); 

• Loss of mixed, but mostly modified, habitats along the riverbanks; 

• Risk of increasing disturbance and reduction of suitability in the natural habitats (river area, 

mudflats, char) due to pollution (noise, water pollution, etc.) from construction activities 

• Disturbance of nocturnal wildlife due to installation of navigation aids and devices; 

• Risk of physical injury to Ganges River Dolphins, and Gharial through boat collision; 

• Disturbance to Dolphins, fishing cats and Gharial due to noise of construction activities such 

as pile driving 

• Temporal loss of habitat of Baghair (Bagariusbagarius) and Chital (Chitalachitala) fish; 

• Risk of disturbance to Dolphins and Gharial due to increased light and sound associated with 

increased navigation post-construction; 

• Risk of disturbance to aquatic wildlife in the river and char (frogs, turtles, fishes, reptile) due 

to increased light and sound. 

The risks and impacts associated with the operation phase of the Project includes contraction of mudflats 

river area (alluvial zone) and Charlands and concomitant reduction in natural habitat at these locations, 

and potential damage due to ship related pollution. 
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The impact assessment on critical habitats triggers, namely: Gharial (Gavialis gangeticus), Ganges River 

Dolphin (Platanista gangetica), Fishing cat (Prionailurusviverrinus), Baghair (Bagariusbagarius) and Chital 

(Chitalachitala)indicated that impacts during Project 1 are mostly limited and temporary and can be 

avoided and/or mitigated (Table 5).  

Table 5: Screening of Critical Habitats 

Species English, 

Scientific Name and 

status 

Documented 

Threats 

Potential Project Risks and 

Impacts 

Mitigation and Net Gain 

Requirements 

Gharial  

Gavialis gangeticus 

Red list status 

National: CR 

IUCN: CR 

Habitat 

destruction, 

upstream 

embankments and 

entanglement in 

fishing nets 

 There is a potential 

disturbance to Gharial through 

noise emissions associated with 

piling and the increased 

presence of workers associated 

with construction activities.  

However, a minimal population 

of Gharial is expected if any at 

all.  

Mitigation to flush sensitive species 

away from construction works will 

be applied which will address any 

unlikely impact to Gharial in the 

unlikely event that an individual 

appears.  Impacts can be avoided  

Ganges River Dolphin 

Platanista gangetica 

Redliststatus 

National: VU 

IUCN: EN 

Poaching, 

Collection of oil 

from dolphin 

Ganges River Dolphin might be 

disturbed by operation and 

noise impacts of pile diving for 

Groyne construction.  

An alternative piling method with 

low noise emission will be applied 

to avoid impacts to Dolphins.  Local 

dolphin specialists will be engaged 

for pioneering approaches for 

future phases of the project when 

larger impacts are expected 

Fishing Cat 

Prionailurusviverrinus 

Redliststatus 

National: EN 

IUCN: VU 

Human wildlife 

conflict, 

Indiscriminate 

killing, 

Anthropogenic 

Threats 

Fishing cats were not found in 

survey period but the BAA does 

include suitable habitat for this 

species. Fishing cats might be 

impacted by construction 

works on the riverbank. The 

presence of workers may raise 

the levels of disturbance if any 

fishing cats occur, although 

impacts will be minimal.  

Mitigation to raise awareness 

among workers will be applied to 

address any unlikely impacts. 

Baghair 

Bagariusbagarius 

Red list status 

National: CR 

IUCN: NT 

Over fishing Naturally eroding riverbanks is 

the preferred foraging habitat. 

The proposed intervention may 

alter this habitat to a certain 

degree by preventing the 

erosion, filling the scoured area 

with sand-filled geobags.The 

overall impact of the pilot 

phase to these fish will be low. 

There is no known reliable 

mitigation, however a residual 

impact assessment will be 

constrained by the lack of data on 

these species.    The Department of 

Fisheries will be consulted to 

investigate opportunities for 

developing effective mitigation.  
Chital 

Chitalachitala 

Red list status 

National: EN 

IUCN: NT 

Over fishing, loss 

of floodplain 

connectivity, loss 

of habitat 

 

Indigenous People (ESS7) 

Based on the criteria defined in the WB ESS7, there are no indigenous people found in the SAA.  This was 

validated with the social impact assessment.  

Cultural Heritage (ESS8) 
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There are no known cultural heritage or historical 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 in compliance with GOB 

archaeological regulations and ESF requirements. A chance find procedure is incorporated in ESCOP 16 – 

Cultural and Religious Issues.  

Financial Intermediaries (ESS9) 

Financing of Project 1 will not involve the use of financial 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 29 consultation meetings 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 displaced 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 assessment. The IAs 

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 over 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 preference 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) has been prepared alongside the 

ESIA. The SEP complies with the GOB regulations and the WB’s ESS 10. The SEP outlines the ways in 

which Project 1 will engage all stakeholders – for example, national/regional stakeholders, PAPs, 

vulnerable communities, different interested groups, local community people, different occupational 

groups, women’s groups, laborers, and contractors, and provide them with a mechanism through which 

stakeholders can raise concerns, provide feedback, or make positive and negative comments about 

project related impacts and benefits. 

Rapid Cumulative Impact Assessment 

A Rapid Cumulative Impact Assessment (R-CIA) evaluates changes resulting from the proposed JRSMP 

Project 1 interventions when combined with impacts of previous, present and foreseeable future 

development in Jamuna River and its downstream areas (IFC, 20132).  Interventions considered in the R-

CIA include:  (a) Flood and Riverbank Erosion Risk Management Investment Program (FRERMIP); (b) 

 

 

22013. Good Practice Handbook; Cumulative Impact Assessment and Management Guidance for the 

Private Sector in Emerging Markets. International Finance Corporation (IFC). 
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River stabilization works; (c) Bangabandhu Railway Bridge; (d) upstream water diversion and 

hydroelectric projects; (e) Integrated Jamuna-Padma Rivers Stabilization and Land Reclamation Project; 

(f) Sustainable Restoration of Connectivity of Major Navigation Routes; (g) Enhancement of Agricultural 

Productivity towards Food Security in Char Lands; and (h) Restoration of Buriganga River (New 

Dhaleswari-Pungli-Bongshai-Turag-Buriganga River System.  

Based on the review of secondary information and transparent and meaningful consultations, three 

valued environmental and social components (VESCs) are identified: (a) Flood and Erosion Risk, (b) 

Aquatic Biodiversity, (c) Rural/Char Livelihood. The cumulative impacts are related to the 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 erosion-accretion pattern 

in the outfalls of Jamuna River such as Padma and Meghna. The cumulative impacts and their significance 

are presented in the Table 6. 

Table 6: Cumulative Risks and Impacts and their Significance 

Table 6 shows that most of the cumulative risks and impacts are substantial to moderate (except one 

impact on VESC 1 which 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 and Meghna River 

management plans. The R-CIA will be complemented by a further comprehensive cumulative impact 

Cumulative Impacts and Risk Magnitude Sensitivity Significance 

VESC 1: Flood and Erosion Risk 

Risk of rising erosion in the downstream of Jamuna 

River, at confluence area 

Moderate 

(M) 

Substantial 

(S) 

Moderate  

(M) 

Increase of rising flood risk in the charlands Substantial 

(S) 

High 

(H) 

High 

(H) 

Increase of rising flood risk at the at the outfall of 

Jamuna – Padma confluence 

Moderate 

(M) 

Substantial 

(S) 

Moderate  

(M) 

VESC 2: Aquatic Biodiversity 

Reduction of Fish Habitats and Spawning area (e.g., 

mudflats, embayments, shallow water zones, 

floodplains) 

Moderate 

(M) 

Substantial 

(S) 

Moderate  

(M) 

Impacts on Fish Migration (longitudinal and lateral)  Substantial 

(S) 

Substantial 

(S) 

Substantial 

(S) 

Loss of aquatic biodiversity (especially Turtle, Dolphin, 

Reptiles, Fish) due to reduction of mudflats, 

embayment, shallow water zone, floodplain area 

Moderate 

(M) 

High 

(H) 

Substantial 

(S) 

Disturbance to migratory birds Moderate 

(M) 

Substantial 

(S) 

Moderate  

(M) 

VESC 3: Char and Rural Livelihood 

Risk of displacement of people living in the Char due to 

increased risk of flood and erosion 

Moderate 

(M) 

High 

(H) 

Substantial 

(S) 

Risk of exclusion of People Living in the Char from 

Benefits of the Programs 

Moderate 

(M) 

High 

(H) 

Substantial 

(S) 

Risk of displacement due to land acquisition Moderate 

(M) 

High 

(H) 

Substantial 

(S) 
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assessment (CIA) taking Padma and Meghna rivers and estuarine areas into consideration during 

subsequent JRSMP project phases. The detailed CIA will be carried out during implementation of Project 1 

as further detailed information becomes available. In the interim, the R-CIA provides a set of high-level 

strategies and management actions which need to be further explored and elaborated while carrying out 

the detailed CIA during implementation of SOP1. 

Environmental and Social Management Plan (ESMP)  

An ESMP has been prepared to mitigate the project’s environmental and social risks and impacts. It 

includes mitigation measures, capacity building, responsibilities and reporting system and budget.  

The ESMP includes different types of mitigation and control measures and sub-plans for addressing 

significant impacts and risks, including: (i) general and non-site-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, site-specific mitigation 

measures; (iii) CESAP with site-specific and contract-specific management plans to be prepared by the 

Contractors that will be submitted within 90-days of a contractor’s mobilization and be approved by the 

Engineer; (iv) OHS Management System Processes and SOPs to be prepared by the Contractors; and (v) 

proposed ESMP sub-plans to address direct, indirect and cumulative impacts on the Ganges River 

Dolphin. 

The ESMP includes several sub-plans, including: (i) Occupational Health and Safety Plan; (ii) Community 

Health and Safety Plan; (iii) Labor Management Procedure; (iv) Flood Management Plan; (v) Ship 

Pollution Management Plan; (vi) Fisheries Management Plan; (vii) Biodiversity management Plan; (viii) 

No net loss/Net Gain Strategy; and (ix) Social management Plan. 

• Occupational Health and Safety (OHS) Plan: Contractors will prepare an OHS Plan based on the 

framework proposed in this ESIA, which include Contractors’ high-level policy, processes and 

standard operating procedures for high-risk activities to safeguard works and community health 

and safety. 

• Community Health and Safety (CHS) Plan: Contractors will prepare a CHS Plan to addresses the 

health, safety, and security risks and impacts on project-affected communities and the 

corresponding responsibility of Borrowers to avoid or minimize such risks and impacts, with 

particular attention to people who, because of their particular circumstances, may be vulnerable. 

• Labor Management Procedure (LMP): The LMP sets out the approaches and measures to meet 

and mitigate the national requirements as well as the objectives of the WB’s ESF specific 

objectives of ESS 2 and ESS4. 

• Ship Pollution Management Plan: Component 2 of Project 1 is anticipated to contribute to inland 

water transport growth. Therefore, there is the potential for spills and leaks of petrochemicals 

and increased noise pollution during operation stages. The ESMP proposes ship operation 

procedures and standard refueling practices and capacity building of BIWTA for monitoring and 

enforcement. 

• Fisheries Management Plan: The 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. A fisheries management plan is proposed with the aim of 

achieving “no net loss” of fisheries habitat and “net gain” of Baghair and Chital. The following are 

proposed in the Fisheries Management plan: 

o Fish diversity management by the creation of artificial fish habitats, including 

introducing various fish habitat structures; and 

o Fish habitat management and cooperation with the Department of Fisheries. 

• Biodiversity Management Plan: The ESMP proposes to conduct an encounter, abundance and 

habitat Survey in the Project Area for species triggering Critical Habitat criteria of ESS6 (Dolphin, 
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Gharial, Baghair, Fishing cat, and Chital) to confirm that mitigation is adequate to address 

expected limited and temporary impacts.  

• No Net Loss/Net Gain Strategy: It is expected that temporal loss of natural habitats (i.e., mudflats, 

embayment area, newly emerged charlands 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. 

• Social management Plan: Land 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 land 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 occupy 

or use. 

The ESMP also includes a Livelihood Restoration Plan, Ship Pollution Management Plan (for operation 

period)and a number of future research studies to aid the preparation of the subsequent projects of the 

SOP.   

The total cost of ESMP implementation is estimated to be USD10.56 million. This includes USD 5.89 

million with PIU for capacity building and consulting services; USD 0.5 million for Biodiversity 

Management and additional studies, USD 2.8 million for land acquisition andaroundUSD 1 million for 

livelihood restoration and development. In addition to the estimated ESMP cost, there will be a cost 

around USD 1,918,694 for laborshed (accommodation for labors) construction and implementing 

construction safety with Civil Works for Contractor. 

Environmental 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 

All three IAs have experience working with Bank funded projects under the Operational Policies/Bank 

Procedures (OP/BP).JRSMP Project 1 will be the first project for theIAs under the ESF. The ESIA team 

conducted series of interviews with senior staff from theIAs 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 

management capacity of the IAs is institutionally limited by inadequate workforce and human resource 

policies and practices. Given the Bank’s potential engagement spanning over 10-12 years, a long-term 

plan has been proposed which involves - creating an E&S Risk Management Wing for BWDB and an E&S 

Risk Management Unitfor BIWTA by the mid-term review of the SOP 1.  Based on information obtained 

from this interview process and in keeping with the WB’s ESF, IA-specific modified organograms have 

been prepared in consultation with the IAs and feedback from senior management for future capacity 

building in their respective agencies, including resources and training needs.  

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 JRSMP Project 1 would be 

‘Low’. However, to achieve the environmental and social outcomes consistent with the WB’s ESS, 

institutional strengthening, monitoring of mitigation measures and ESMP implementation are required. 

Grievance Redress Mechanism 
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The IAs will establish a standalone Grievance Redress Mechanism (GRM) to address stakeholder 

complaints and grievances, including o resettlement, associated with Project 1. The GRM is intended to 

address issues and complaints in an efficient, timely, and cost-effective manner. The GRM will be two-

tiered, i.e., Field level and Project level to receive, evaluate, and facilitate the resolution of affected 

people’s concerns, complaints, and grievances. The GRM aims to provide a time-bound and transparent 

mechanism to receive and resolve social and environmental concerns linked to the project. The GRM has 

been elaborated in the SEP prepared for the project. 

In addition to this general GRM, there will be separate standalone Labor GRM and SEA/SH responsible 

GRM. The GRM model will be based on the Project Level GRM Model of Good Practice Note of the World 

Bank. The details of the GRMs have been described in the SEA/SH Action Plan, LMP, RPF and as well as in 

the SEP prepared as a standalone document alongside this ESIA. 

Conclusion 

The proposed activities of the SOP 1 are small scale in comparison with the overall JRSMP and the size of 

Jamuna River.  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 crushing, soil excavation and relocation; biodiversity impacts to the CR and EN  species 

such as Ganges River Dolphin, Gharial and two fish species, ; 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 vector-borne diseases 

associated with labor force influx.  Most of the pre-mitigation impacts are assessed to be substantial to 

moderate. The construction-related impacts which are mostly local, can be mitigated by adoption of 

ESCOPs and GIIPs. The operation and maintenance phase impacts can be managed by the mitigation plan 

and ESMP proposed in this ESIA.  

Client capacity for managing E&S risks in line with the WB’s ESF has been determined to be limited and, 

therefore, institutional strengthening and capacity building of the IAs is required. The Project will 

improve the E&S risk management capacity of theIAs 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 mostly moderate to low.  
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Table 2: Mitigation measures for impacts with initial risk ratings of Substantial (S) and High (H) 

Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

Noise impacts from 

pile driving (cast in-

situ bored pile, 

vibratory hammer) 

Substantial 

(S) 

The risk of noise from construction/driving of 540 x 45-

50 m long 0.75 m diameter bored-piles at the Kalihati 

site and for Fulchari site 593 x 45-50 m long (.90m and 

0.75m) diameter bored-piles will generate significant 

noise. Pile driving of a total 29650 m in Fulchari and 

27000 m in Kalihati sites will increase the ambient noise 

level in close proximity to the pilot sites. However, there 

are no sensitive receptors (e.g., institutions, settlements, 

etc.) within 100 m. The main noise impacts will be 

expected on the birds, Dolphins, and other aquatic 

animals in the river. The loud noise can alter the 

behavior of the Ganges River 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 nominal increase in 

vessel traffic is anticipated. 

● Adopting rotatory pile driving/ screw piling avoiding 

use nof hammer 

● Require contractors to prepare and submit to the PIU a 

“Pile Driving Plan” following JNCC Guidelines to be 

approved before commencing any works at the pilot 

sites 

● Source control requirements may have the added 

benefits of promoting technological advances in the 

development of quieter equipment. 

● Equipment modifications, such as dampening of metal 

surfaces, are effective in reducing noise due to vibration. 

Another possibility is the redesign of a particular piece 

of equipment to achieve quieter noise levels 

● Sound aprons are useful when the shielding must be 

frequently removed or if only partial covering 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 conditions where 

impact hammers are required for reasons of seismic 

stability or substrate type, it is recommended that the 

pile be driven as deep as 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 

Medium (M) 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

noise levels do not exceed thethreshold levels for river 

dolphins, DoE, WB or any other international recognized 

criteria such as those in the World Bank Group General 

Environmental Health and Safety Guidelines(EHSGs)on 

Noise. 

● Incorporate the use of clear “ramp-up” (i.e., “soft-start”) 

procedures, whereby sound energy input to the marine 

environment is gradually or incrementally increased 

from levels unlikely to cause significant behavioral 

impact on aquatic mammals to the full output necessary 

for completion of the activity. 

● Implement measures to attenuate the sound when 

sound pressure levels exceed the DoE, WBor any other 

internationally recognized criteria. Methods to reduce 

the sound pressure levels include, but are not limited to: 

● Use a hydraulic hammer if impact driving cannot be 

avoided. The force of the hammer blow can be 

controlled with hydraulic hammers, and reducing the 

impact force will reduce the intensity of the resulting 

sound 

● Gradually ramp up the sound levels (pile diving) to 

scare the dolphins, gharial and other important reptiles 

away before piling commences. Use pingers upstream 

and downstream to chase away dolphins and aquatic 

reptiles.  Monitor area for these creatures to ensure they 

are well away from the piling site – scare them away 

using pingers if they are within the high noise emission 

zone prior to noisy construction activities. 

Air quality impacts 

from dust 

dispersion while 

carrying the 

construction 

S 

During the construction phase fugitive dust will be 

generated on a longer-term basis from stationary 

sources such as quarries, borrow pits, especially during 

dry season. Exhaust emissions from the operation of 

construction machinery (e.g., Nitrogen Oxides (NOx), 

● Vehicle speed restriction (e.g., 20 km/h) must be enforced to 

control dust generation 

● Construction materials must be covered to protect from wind 

action 

● Spray water regularly for suppressing fugitive dust  

Low (L) 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

materials; rock 

crushing, mixing of 

construction 

materials, soils and 

material stock-

pilesand exhaust 

emissions from the 

ships 

 

Sulfur Oxides (SOx) and Carbon Monoxide (CO)) will 

increase PM10 and PM2.5 levels. Dust emission will also 

occur while transporting construction materials, e.g., 

sand, gravel, rock, cement, etc., on local earth roads. 

Fixed sources such as generator sets, construction 

equipment e.g., compressors and excavation/ grading 

activities will impact air quality during rock crushing, 

mixing of construction materials, open burning of waste 

materials, dust generated by quarries, borrow pits, haul 

roads, unpaved roads, and dust generated from soils and 

material stock-piles. Furthermore, construction works 

which are very significant parts of the project tasks, 

involve operation of different types of fuel 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 and wade by especially, birds and turtles. Using 

poor-quality fuel and technical faults of any equipment 

may cause greater emission. 

● dump trucks carrying sand or other fines containing materials 

have their loads covered when under way to mitigate dust 

generation from the loads  

● An appropriate freeboard must be maintained in trucks 

hauling construction materials 

● Introducing pollution free/new technology in construction 

activities 

● Approved pollution control devices to be fitted in equipment 

and machinery 

● Establish grass carpeting in the unpaved area where possible 

● Regular air monitoring will be carried out near the sensitive 

receptors to ensure ambient air quality remains within the 

limits defined by national standards 

Impacts on 

biodiversity from 

disturbance to 

Brahmaputra-

Jamuna River KBA; 

Contraction of 

mudflats, river area 

(alluvial zone), 

Charlands like 

natural habitat at 

site; and Risk of 

increasing 

disturbance and 

M 

On site disturbance includes impacts on sensitive 

species of biodiversity significance and poorly known 

species of frogs and snakes. Generally, construction 

activities, like pile driving, excavation, concreting 

operation may affect these species, along with several 

threatened bird species.  

The site-specific impacts on biodiversity include 

disturbance on aquatic and terrestrial ecosystem, 

displacement of individuals and populations of species, 

alteration of habitats, alteration in population dynamics, 

changes in species composition and isolation or 

fragmentation of habitats.  

Among the important species of Jamuna River and its 

● Conduct continuous inspection for leaks prior to and during 

each construction activity (e.g., concrete pouring) 

● All pouring of concrete, sealing of joints, application of water-

proofing paint or protective systems, curing agents, etc. for 

outfalls must be completed in dry weather 

● To prevent input of construction materials into the river, 

concrete structural elements shall be pre-cast 

● Locations where concrete or other wet materials are to be used, 

bunded steel decks must be used to capture any spilled 

concrete, alkaline water displaced from inside tubular steel 

piles or spilled sealants or other materials 

● Areas reserved for future development at the site shall be made 

up with green by growing grasses and shrubs and herbs 

L 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

reduction of 

suitability in the 

natural habitats 

(river area, 

mudflats, char) due 

to pollution (Noise, 

water pollution, 

etc.) from 

construction 

activities  

adjacent areas, Dolphin, Fishing Cat, Gharial, Narrow-

headed Soft-shell Turtle, Ganges Soft-shell Turtle, 

Painted Stork, Black-bellied Tern and migratory birds 

can be potentially impacted. The project activities might 

take place in the area of occupancy and extent of 

occurrence that may have impact on these important 

species. 

The proposed groynewould ultimately increase 

sedimentation processes along the protected bank and 

gradually contract the river width at site by reclaiming 

lands. However, the net loss can be assumed to be zero 

as the proposed groynewould 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, 

transportation of primary supply, etc. The construction 

activities thus result in a risk of reduction of suitability. 

The noise, waste, and pollution from construction 

activities also increase disturbance to the wildlife 

present or likely to be present in those habitats. 

● Measures described above for mitigating noise and air pollution 

are also relevant  

 

Impacts on Species 

and biodiversity 

features triggering 

critical habitat 

criteria 

 S 

The main impacts on critical habitats are from 

increasing disturbance and reduction of suitable, natural 

habitats (river area, mudflats, char) due to pollution 

(Noise, water pollution, etc.) from construction activities 

increase risk of physical injury to Dolphin, and Gharial 

through collision; disturbance to Dolphin, fishing cat and 

Gharial due to noise of construction activities such as 

pile driving; and temporal loss of habitat of Baghair fish 

(Bagariusbagarius) and Chital (Chitalachitala). 

● Require contractors to prepare and submit to the PIU a “Pile 

Driving Plan” that incorporates measure to minimize impacts 

following JNCC Guidelines to be approved before commencing 

any works at the pilot sites 

● Placement of assorted CC blocks and geobags at the toe of the 

revetments and groynestofavourBaghair habits 

● Implement a strict prohibition of any 

disturbance/killing/trading of Dolphin, Fishing Cat, Baghair, 

and other species triggering critical habitat criteria 

● Measures described above for mitigating noise and air pollution 

and biodiversity loss are also relevant 

L 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

Impacts on fisheries 

from disappearance 

of scour habitats at 

the riverbank side 

due to bank 

protection work; 

Change in fish 

habitats 

(embayment area, 

mudflats, alluvial 

area, etc.); and 

Degradation of fish 

habitat condition at 

the Jetty site due to 

discarding plastic 

bottles, polythene 

and food packaging 

waste by the 

passengers 

 

S 

The riverbank protection by concrete blocks at the 

eroded sides would need sloping and leveling of the 

intervened bank. The bank side may have scour holes 

which function as resting places for various species of 

fish like Eels (Boro Baim-Mastacembelusarmatus), 

catfishes (Air- Sperataaor, Rita- Rita rita, Boal- Wallago 

attu) and other small fishes (Punti- Puntius sophore, 

Gulsha- Mystuscavasius, Baila- Glossogobiusgiuris). 

Sloping and leveling the riverbank may cause 

disappearance of scour holes of the riverbank in the 

project site.  

Following the impacts of the proposed interventions on 

river hydro-morphology, it can be assumed that fish 

habitats in the intervened reach would be 

minimallycontracted by the proposed groynes. The 

mudflats and floodplain area (e.g., char) would be 

reduced. However, the total alluvial area (river area 

excluding char and mudflats) might be increased if 

charare eroded. At this stage it is difficult to 

quantitatively assess the loss because the hydro-

dynamic modeling results are not available and these 

expected changes will not take place immediately, rather 

gradually.  

Formation and disappearance of embayment area which 

is considered as local important fish habitat is a natural 

trend in Jamuna River.  

The bank protection work under this project will be 

implemented at four (04) locations along the river reach.  

The banks may have several scour holes where various 

species of fish, such as eels (Baim), catfish (Air, Rita, 

Boal, Bacha), and small fishes (Punti, Tengra, Gulsha, 

Gutum) take shelter there in the wet season. 

Implementation of the bank protection work by setting 

● Prohibit fishing by the project worker in the declared fish 

sanctuary area (including the project AOI) 

● Placement of assorted CC blocks and geobags at the toe of the 

revetments and groynesto favor Baghair habitats 

● Mitigation measures described above for noise and air 

pollution are also relevant 

L 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

up concrete blocks will transform the muddy bank 

habitat to a concrete habitat. Therefore, the fish species 

that take shelter and graze in the muddy bank may be 

shifted and would not be able to adapt to the changed 

habitat. However, the CC blocks used for bank protection 

may serve a special habitat for certain fish species such 

as eels (Baim) and large catfish (Air, Rita, Boal) and carp 

(Kalibaush). In addition, establishing geo-bag may create 

special fish habitat, as algae, phytoplankton and other 

microphytes may grow on their surface. Therefore, fish 

species who prefer algae and microphytes would 

aggregate in the altered habitat. Hence, changes in fish 

composition at the bank protection sites may have 

insignificant impact on fisheries resources. 

Impacts on 

agriculture from 

Loss of Standing 

Crop/Crop 

Production due to 

land acquisition (for 

bank protection 

work, labor camp, 

construction sites, 

etc.) 

 

S 

Project 1 will need to acquire approximately 167 acres 

(67.61 ha) of land and involuntarily resettle 982 

households. The PAPs will be paid adequate 

compensation and livelihood restoration support. 

Further the embankment and flood proection works will 

relieve the communities from annual floods and ensure 

higher crop yields. 

A Resettlement Policy Framework has been prepared to guide the 

land acquisition and resettlement to align with the ESS5. A 

livelihood Restoration Plan has also been developed to mitigate 

the risk related to sources of livelihood such as income  

L 

SEA/SH impacts 

from Women 

trafficking and 

sexual assault may 

increase due to low 

density of 

population and 

S 

The project involves moderate to substantial socio-

economic and SEA / SH risk due to influx of the labor 

forceand potential risk from the community level 

civil works and disaster risk financing. However, 

given the projected size of the labor force and scale of 

the Project, the proposed mitigation measures will 

reduce the risk from Substantial to low. 

● Awareness raising and sensitization on GBV for all stakeholders 

including the community and vulnerable populations, 

● SEA/SHservice provider mapping to refer incidents of 

SEA/SHfrom the GRM or any other reporting mechanism that 

may be established through the project. 

● Establish an effective grievance redress mechanism (GRM) with 

multiple channels to complaints about SEA/SH and establish 

L 
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Impacts 

 Risk 

Rating 

Before 

Mitigation 

Rationale Mitigation Measures 
Residual Risk 

Rating 

weak 

communication 

facility 

SEA/SH allegations reporting channels 

● Institutional capacity strengthening of allIAs with dedicated 

SEA/SH Specialist in the PIUs 

● Receive and process SEA/SHcomplaints 

● Take direct sanctions against perpetrator  

● Refer victim/ survivor will to medical and legal service 

providers 

● Follow up registered cases and ensure safety of the survivor 

Social impacts from 

COVID-19 and other 

communicable 

diseases risk 

S 

The labor influx can result in increased risk of COVID-19 

transmission as well as other communicable diseases 

such as TB, especially workers that come from outside 

the community. 

● Main mitigation measures include following national, local, and 

the World Bank’s COVID-19 protocols. 
L 

Table 3:  Environmental and Social Monitoring Plan 

Components 

Monitoring 
Monitoring Indicators Locations Frequency 

Type/Duration of 

Sampling 

Implemented by 

Monitoring Supervision 

Pre-construction phase monitoring 

Compensation amount Compensation received or not  Project site Half yearly 

Consultation with the 

land and structure 

owners, squatters, other 

affected people, and 

relevant authority 

Third party 

Monitoring and 

submit report to the 

project authority. 

PIU 

Livelihood Condition and 

Employment Status 

Occupational change 

In employment  

Household income and expenditure 

Project area and 

adjacent project area 

(within 2 km)  

- 
Household survey and 

FGD 

Third party 

Monitoring and 

submit report to the 

project authority. 

PIU 

Grievance Mechanism 

Establishment of GRM 

Operation, Procedures, Records and 

Documents 

At work site Monthly 

visual inspection and 

enquiry to know the 

Grievance Mechanism 

Third party 

Monitoring 
PIU 

Construction phase monitoring 

Air Quality SPM, PM2.5, PM10 Construction site  Quarterly 24-hour 
Third party 

Monitoring 
PIU 
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Components 

Monitoring 
Monitoring Indicators Locations Frequency 

Type/Duration of 

Sampling 

Implemented by 

Monitoring Supervision 

Water Quality 

Total alkalinity, Ammonium 

Nitrogen, BOD5, COD, EC, Oil and 

Grease, Turbidity, TSS, TDS, TS, etc. 

Construction site, 1km 

upstream and 1km 

downstream of each site 

Monthly Grab Sampling 
Third party 

Monitoring 
PIU 

Noise 
Day time (6:00 – 21:00) and Night 

time (21:00 – 6:00) L10, L90 

Construction Site 

Construction Camp 

Nearby Sensitive 

Locations 

Monthly 

Three Sample during day 

time and one sample 

during night, 15 min 

sampling each time. 

Third party 

Monitoring 
PIU 

Disaster Risk 

Flood level, Flood Duration, Flooding 

depth, erosion and accretion, 

Disaster Risk Awareness,  

Construction sites, 

upstream area, 

especially Charlands 

area nearby the 

construction sites 

Seasonally 
Survey, Satellite Image 

Analysis, FGD, KII 

Third party 

Monitoring 
PIU 

River Plan Form Bankline, Flood zone, Alluvial zone,  
River reach along the 

proposed revetment line 
Annually 

Survey, Satellite Image 

Analysis 

Third party 

Monitoring 
PIU 

Livelihood and 

Employment  

Labor Engagement for project 

activity 
Project locations  Quarterly 

Household survey and 

FGD  

Third party 

Monitoring and 

submit report to the 

project authority. 

Project Authority 

Gender SEA-SH 
Implementation of SEA-SH action 

plan 

Pilot/ 

Subproject sites  
Quarterly 

Both quantitative and 

qualitative assessment 

Independent third-

party monitoring  
CSC and PIU 

Occupational Health and 

Safety 

First-aid Cases 

Medical Treatment Cases 

Lost Time Injury 

Number of near misses 

Number of Walk-through 

Inspections by Project Managers, 

Construction Managers, Health and 

Safety Officer and OHS supervisors  

Construction site, 

Construction Camp 

 In various 

frequencies 

Walkthrough, 

inspections, and incident 

reporting  

Contractor CSC, PIU 

Community Health, 

Safety and Security 

Rates of COVID-19 and other 

communicable disease (Chikungunya 

and Dengue, and other vector-borne 

diseases), 

Project related safety and security 

incidents,  

Number of grievances or claims of 

Project related impacts on the 

Worksites and 

community close 

proximity of the project 

In various 

frequencies 

Inspection and interview 

of labor, project 

personnel and 

community members 

followed by a checklist 

Contractor CSC and PIU 
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Components 

Monitoring 
Monitoring Indicators Locations Frequency 

Type/Duration of 

Sampling 

Implemented by 

Monitoring Supervision 

community. 

Health and Sanitation 

Availability of Potable Water, 

Drinking water quality, Availability 

of Hygienic Toilet 

Construction/labor 

camps 
Monthly 

Inspection and interview 

of labor, project 

personnel 

Third party 

Monitoring 
PIU 

Grievance Mechanism 
Operation, Procedures, Records and 

Documents 
At work site Monthly 

Visual inspection and 

enquiry to know the 

Grievance Mechanism 

Third party 

Monitoring 
PIU 

Fish biodiversity  
Fish Habitat, Fish Composition and 

population structure 

4 revetment 

construction sites in 

Kaoakola, 3 sites along 

the canal to be 

reexcavated 

2 locations along the 

each of the piloting sites 

Six-monthly upto 1 

years after the 

construction 

In-situ investigation and 

engagement with fishing 

communities 

Third party 

Monitoring 
PIU 

River Dolphin and large 

aquatic species 

Number of individuals Noise impact zone Weekly for 3 

months post pile 

driving activities 

Count numbers of 

dolphins surfacing. 

Third party 

Monitoring 

PIU 

Operation/Post-Construction  

Air Quality SPM, PM2.5, PM10 

Near the Pontoon to be 

constructed 

Piloted sites 

Monthly upto two 

years of 

construction 

24 hours 
E&SRM wing of 

BWDB 
BWDB and DoE 

Water Quality 

Total alkalinity, Ammonium 

Nitrogen, BOD5, COD, EC, Oil and 

Grease, Turbidity, TSS, TDS, TS, etc. 

3 sites along the 

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, quarterly 

Grab Sampling 
E&SRM wing of 

BWDB and BIWTA 

BWDB, BIWTA and 

DoE 

Noise 
Day time (6:00 – 21:00) and Night 

time (21:00 – 6:00) L10, L90 

Sensitive receptors 

along the Navigational 

Routes, Terminal areas 

Monthly up to two 

years of 

construction 

 

Three Sample during day 

time and one sample 

during night, 15 min 

sampling each time. 

E&SRM wing of 

BIWTA 
BIWTA and DoE 
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Components 

Monitoring 
Monitoring Indicators Locations Frequency 

Type/Duration of 

Sampling 

Implemented by 

Monitoring Supervision 

Disaster Risk 

Flood level, Flood Duration, Flooding 

depth, erosion and accretion, 

Disaster Risk Awareness,  

Piloted sites, upstream 

area, especially 

Charlands area nearby 

the piloted sites 

Bi-annually 
Survey, Satellite Image 

Analysis, FGD, KII 

E&SRM wing of 

BWDB 
BWDB and DoE 

Operation and 

Maintenance of 

Embankment, 

Revetment and TBPG 

Hydraulic condition, anthropogenic 

activities, performance, embankment 

failure, O&M activities, etc. 

Piloting sites Bi-annually 
Survey, KII, Interview of 

BWDB officials 

E&SRM wing of 

BWDB 
BWDB and DoE 

River Plan Form Bankline, Flood zone, Alluvial zone,  
River reach along the 

proposed revetment line 
Annually 

Survey, Satellite Image 

Analysis 

E&SRM wing of 

BWDB 
BWDB and DoE 

Ship Pollution 

Emission from Ships 

Incidents of waste and wastewater 

discharge, oil spillage from ship, etc. 

Terminal areas, 

Sensitive areas along the 

navigational routes 

 

Quarterly up to two 

years after 

construction 

Exhaust monitoring 

(randomly selected 

sample ships) 

E&SRM wing of 

BIWTA 
BIWTA and DoE 

Ship Inspection. 

Ship Conditions 

Waste Management Facilities 

Waste Water Management Facilities 

Emission, energy efficiency, OHS, etc. 

At Ship 

At every 2 years of 

obtaining licensee 

from BIWTA  

Inspection and Auditing 
E&SRM wing of 

BIWTA 
BIWTA and DoE 

Ship Terminals E&S risk 

Site Condition 

Operation efficiency of Ship waste 

collection and management facilities 

Operation efficiency of Ship waste 

and wastewater collection and 

management facilities 

Ship Terminals 

Quarterly up to two 

years after 

construction after 

that 

Bi-annually 

Inspection and Auditing 
E&SRM wing of 

BIWTA 
BIWTA and DoE 

Social Development and 

Disaster Resilience 

Disaster Awareness, Social 

development, climate migration, 

Income equity, livelihood condition, 

WATSAN condition, disaster damage, 

perception on piloted works, etc. 

Villages protected by 

proposed piloting 

activities and vulnerable 

villages near the piloting 

sites  

Biannually 

Survey, Document 

checking, Institutional 

survey, KII, Household 

Survey, FGD 

E&SRM wing of 

BWDB 
BWDB and DoE 

Disaster Risk Financing 

(Community 

Insurance (or other DRF solution) 

coverage, enrolment, insurance (or 

other DRF solution) benefits, etc. 

   
E&SRM wing of 

BWDB 
BWDB and DoE 
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উদ্দেশ্য

বিআইডাব্লুটিএ িাস্তিায়ন

93.40

Top blocked Permeable Groyne

বিআইডাব্লুটিএ 53.20

D RIS;বিআইডাব্লুটিএ

20 

বিআইডাব্লুটিএ ২8.90 

Buoys

বিআইডাব্লুটিএ 

   

 ৫৯৩ (৯০০ মি.মি.৪৫-৫০ মি. দৈর্ঘ, ২ সামি) (৭৫০ মি.মি.৪৫-৫০ মি. 

দৈর্ঘ, ৩ সামি) 
৪৩ মস.মস.  

দৈয়া  

 ১২৬৪০৩  
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 ৩৫.৮৩  

   

 ৫৯৩ (৯০০ মি.মি.৪৫-৫০ মি. দৈর্ঘ, ২ সামি) (৭৫০ মি.মি.৪৫-৫০ মি. 

দৈর্ঘ, ৩ সামি) 

৪৩ মস.মস. দৈয়া  

১২৬৪০৩  

 ৩৫.৮৩  

 ১১.৮৬১  

 
 

  

 ৮০০  

CDD   

acres 

ESIA 

ESIA 

লাল Red) Risk 

Rating ERC 97 

বিআইডাব্লুটিএ 

→ →EIA ECC -ECC 

বব্শ্লেষণ

িাস্তিায়ন
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Top Block permeable Groyne 

(TBPG) 

ESIA 

CEGIS 

AoI

৬৩,৭১৫

ফুলছমি

/ /

SPM m3, No-  m/m3 

dBA ECR IFC

Embayment), 



mvims‡¶c 

lvi 

Critical habitat 

 IBAT ESS-6 

Criticalhabitat

IBAT  Endangered (CR) 

GloballyEndangered Critical habitat 

এিংজানুয়ার্য-জুনন ২০২২ 

এ সানভে নেস্থানীয়পর্োনয়নদীভাঙ্গনএরঝুুঁ বিএিংআরথসামাবজিবিপদসংকুলোউনেএনসনে

১৭৩৫২ ৭৬২১৯ ২ ৮

৭১৮ 

৫

৭২

স্টাবড

িাবলহাবে

ফুলেবরনেভালেনিিাবলহাবেনেিম।ফুলেবরনে ৪.৯
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E& S 

“ ” “উনেখনর্াগ্য” “বনম্ন” 

(ESS1) 

In-Situ 

ফুলেবরনে ৫৯৩টি

ররানেেবরপাইলড্রাবভংএরমাধ্যনমপাইলবনমোণিরাহনিবিধ্ায়শব্দদূষণিমহনি।

ESCOP 

ESCOP

(ESS2)

LMP)

িাস্তিায়নসংস্থা WB 

Interim Note) 

• 

• 

• GRM) 

• 

• 

• GIIP

• 

• OHS OHS

• 

সম্পদদক্ষতাএব্ংদূষণশ্ল াধওব্যব্স্থাপনা ESS
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ফুলেবরসাইনে২৯৬৯৫০ ২৭০০০

েনিো রফলনিনা

ররানেনোবরিাসু্ক্রপাইবলংপদ্ধবে

ESIA ESCOP

ESCOP 1:  

ESCOP 2:  

ESCOP 3:  

ESCOP 4: 

ESCOP 5:  

ESCOP 6:  

ESCOP 7:  

ESCOP 8:  

ESCOP 9:  

ESCOP 10: 

ESCOP 11:

ESCOP 12:  

ESCOP 13:  

ESCOP 14:  

ESCOP 15:  

ESCOP 16:  

ESCOP 17:  

ESCOP 18:

ESCOP 19:  

ESCOP 20:  

ESCOP 21:  

ESCOP 22:  

(ESS4)

CHS EPRP)

উনেখনর্াগ্য Substantial) 

ESS5
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৫৪১.১৩

CDD 

ফুলেবর রক্ষািাুঁ ধ্ ৩৫.৮৩ এির ৪৪১ ২২৭ ২১৪ 

রক্ষািাুঁ ধ্

৩৬৭ ১৯০

৭

 

খালখনন নদীক্রসব াঁ ধ  

ESS6)

• 

• 

• 

• 

• 

• 

• 

ESS7

স্টান্ডারড
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ESS 8

ESF

আর্থিকমধ্যস্থতাকারী (ESS 9) 

ESS9

ESS 10

ESAA

জুন

রদর রে ২

• 

• 

• 

• 

ESIA

SEP

SEP ESS 10

R-CIA

R-CIA JRSMP

IFC (2009)

R-CIA

 FREMIP

 

 

 Water diversion

 

 

 

VESC)
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সামবস্টি শাসন ও সনকান ানএর নদীসংকুব েহনল,  রাঞ্ছনল ও ভাটিনেিনযা ও 

নদীভাঙ্গনিৃবদ্ধনপনেপানর। সামবস্টি উনেখনর্াগ্য

ESMP

ESMP

ESMP

 ESCOP

 

 CESAP

 OHS

 ESMP

ESMP

 OHS Plan

 

 

 

 

 

 

 

 

ESMP বমবলয়ন প্রায় ৫.৮ বমবলয়ন প্রস্তািিরাহনয়নেPIU

৫.৮৯ বমবলয়নডলারজীিবিব ত্র্যিযিস্থাপনা ও 

ভূবমঅবধ্গ্রহণএরজনযিযয়ধ্রাহনয়নে ২.৮ বমবলয়নডলারএিংজীিন ও জীবিিা প্রস্তািিরাহনয়নেপ্রায় ১ 

বমবলয়নডলার।

PIU ESMP 

বাস্তবায়নকারী 

ESF

ESIA
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PIU

SOP

বিআইডাব্লুটিএ

 ESF

Organogram

GRM

GRM

GRM SEP GRM

JRSMP

ESMP

ESCOP GIIP

ESF

ESMP



 

 

সারণী ৩: উল্লেখল্ল োগ্য (S)ওউচ্চ (H) ঝ ুঁ কিএবংপ্রভাবগুল ার ররট ং সহপ্রশমলের বযবস্থা 

প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

পাইলড্রাইভ িংথে

কেশথেরপ্র াব 

(োস্টইন-

ভিটুথবারডপাইল

, 

 াইথেটভরহ্যামা

র) 

 

উল্লেখল্ল ো

গ্য (S) 

োভলহ্াতীিাইথট৫৪০ x ৪৫-

৫০ভমটারদীর্ ঘ০.৭৫ভমটারবযাথিরথবার-

পাইলএবিংফুলেবরিাইথট৫৯৩ x ৪৫-

৫০ভমটারদীর্ ঘ০.৯ভমটারবযাথিরপাইলভনম ঘাণ/ড্রা

ইভ িংথেথেউথেখথযাগ্যশেউৎপন্নেরথবযা 

শেঝ ুঁ ভে ততভর েরথব। 

 

শথেরপ্র াব প্রধানতপাভখ, 

এবিংনদীরঅনযানযজলজপ্রাণীরউপরপড়থব।

উচ্চশেভমঠা 

পাভনর কদরআচরণপভরবতঘনেরথতপাথরএবিং

িম্ভাবযপভরযাযীপাভখথদরভবরক্তেরথতপারথব। 

● রিোল্লেল্লেোরিপোইর িংবোস্ক্রুপোইর িংপদ্ধরিি

বযবহোি 

● ঠঠোদারথদরপাইলটিাইথটথোথনাোজশু

রুেরারআথগ্ কজএনভিভি(JNCC) 

ভনথদঘভশোঅন িরণেথরভপআইইউ 

(PIU)-এরোথেএেঠট 

"পাইলড্রাইভ িংপ্ল্যান" 

প্রস্তুতএবিংজমাথদওযাপ্রথযাজন। 

● আধ ভনেএবিংউন্নতপ্রয ক্তক্তরবযবহ্ারএবিংভনর

বযান্ত্রপাভতরবযবহ্ারশথেরউৎিভনযন্ত্রনএ ু

ভমোরাখথব। 

● যন্ত্রপাভতপভরবতঘন, 

কযমনধাতবপৃষ্ঠতলিযা ুঁতথিুঁথতেরা, 

েম্পথনরোরথণশেেমাথতোয ঘের।আথর

েঠটিম্ভাবনাহ্লভনম্নশথেরমাত্রাঅজঘথনরজ

নযিরঞ্জাথমরএেঠটভনভদঘষ্টঅিংথশরপ নরাযভড

জাইনেরা 

● ভিরোথজরজনযথর্রগুভলোঠবাঅনযথোন

মাঝাভর 

(M) 



mvims‡¶c 

lxiv 

প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

ওউপয ক্তউপাদানভদথযততভরেরাথযথতপাথর

এবিংযািাধারণতভনভদঘষ্টএলাোএবিংিরঞ্জাম

কেভর্থরোথে। 

● তবদ যভতেচাভলতিরঞ্জাথমরবযবহ্ারিাধারণ

তভডথজথলরথচথযশান্তহ্যএবিংহ্াইথড্রাভলে

চাভলতিরঞ্জামগুভলবায িিংক্রান্তশক্তক্তরথচথয

শান্তহ্য 

● উন্নতঅবিাযযানবাহ্নএবিংিরঞ্জামবযবহ্ার

েরা 

●  াইথেটভরহ্াতুভড়বযবহ্ারেরাথযথতপাথর।

কিিবপভরভিভতথতথযখাথনভিিভমেিাভযত্ববা

িাবথেটটাইথপরোরথণইমপযাক্টহ্যামাথরর

প্রথযাজনহ্য, 

ইমপযাক্টহ্যামারবযবহ্াথররআথগ্েম্পনো

রীহ্াতুভড়ভদথযপাইলঠটথেযতটািম্ভবগ্ ীর

 াথবচাভলতেরারপরামশ ঘথদওযাহ্য। 

● প্রশমনঅঞ্চথলরমথধযভবভ ন্নদরূথত্বপাইলড্রা

ইভ িংেরারিমযশথেরমাত্রাপয ঘথবক্ষণের

কতহ্থবযাথতশথেরমাত্রাপভরথবশঅভধদাপ্তর
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

, 

ভবশ্ববযািংেবাঅনযথোথনাআন্তজঘাভতেস্বীেৃ

তমানদণ্ডথযমনভবশ্ববযািংেগ্রুথপরিাধারণপ

ভরথবশগ্তস্বািযওভনরাপত্তাভনথদঘভশোইএইচ

এিক্তজএি (EHSGs) 

এরথচথযথবভশনাহ্য। 

● পভরষ্কার "ম্পরয্া-আপ(  "অে ঘাৎ , 

"িফ্ট -স্টাটঘ  )" বযবহ্ার পদ্ধভতর

েরথতহ্থব, যার মাধযথম িাম ভিে 

পভরথবথশ শে শক্তক্তর ইনপ ট ধীথর ধীথর 

বা ক্রমবধ ঘমান মাত্রা কেথে বৃক্তদ্ধ পায, 

এবিংোয ঘক্রম িমাভপ্তরপয ঘন্তযা জলজ 

স্তনযপাযী প্রাণীর উপর উথেখথযাগ্য 

আচরণগ্ত প্র াব িৃঠষ্ট েরথত অিম্ভাবয 

। 

● শথের চাথপর মাত্রা 

পভরথবশঅভধদাপ্তরবা অনয কোথনা 

আন্তজঘাভতে াথব স্বীেৃত মাপদথণ্ডর 

কচথয কবভশ হ্থল শে েমাথনার বযবিা 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

প্রথযাগ্ েরথতহ্থব। শে চাথপর মাত্রা 

েমাথনার 

জনযভনথচরপদ্ধভতগুভলররথযথে, তথব 

পদ্ধভতগুভলরবাইথরওআরওপদ্ধভতরথযথে: 

o িমূ্পণ ঘরূথপ অবরুদ্ধ বা িীমাবদ্ধ 

বাবলোথটঘনএর বযবহ্ার, কশাষণোরী 

বাধা (কযমন , ভবক্তিন্ন আবরণ, 

েথেরডযাম   ) োথজর তাৎক্ষভণে বা

 শে োয ঘের অনযানয জাযগ্ায

 অন্ত ুঘক্ত বযবহ্ার পদ্ধভতর েমাথনার

েরথতহ্থব, যাথত অপাথরশনিাইট 

কেথে পাভনর ভনথচ শে প্রথযাগ্ েম 

হ্য। গ্থবষণায কদখা কগ্থে কয এই 

ধরথনর পদ্ধভতগুভলজলজ পভরথবথশ 

১০-৩০থডভিথবলপয ঘন্তশথেরমাত্রা 

উথেখথযাগ্য াথব হ্রাি েরথত পাথর। 

o যভদ ড্রাইভ িং প্র াব এড়াথনা িম্ভব না 

হ্য এেঠট হ্াইথড্রাভলে হ্াতুভড় বযবহ্ার 

েরা কযথত পাথর। হ্াতুভড়র আর্াথতর 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

শক্তক্ত হ্াইথড্রাভলে হ্াতুভড় ভদথয 

ভনযভন্ত্রত েরা কযথত পাথর এবিং প্র াব 

শক্তক্ত হ্রাি েরা েথল শথের তীেতা 

হ্রাি পাথব। 

● ডলভেন, র্ভড়যাল এবিং অনযানয 

গুরুত্বপূণ ঘ িরীিৃপগুভলথে প ইল িং শুরু 

েরার আথগ্  য কদখাথনার জনয ধীথর 

ধীথর শথের মাত্রা বাড়াথনা।ডলভেন 

এবিং জলজ িরীিৃপ তাড়াথনার জনয 

উজাথন এবিং ভনথচর ভদথে ভপঙ্গার 

বযবহ্ার েরা।তারা পাইভলিং িাইট কেথে 

 াথলা াথব দথূর আথে তা ভনক্তিত 

েরার জনয এই প্রাণীথদর জনয এলাো 

পয ঘথবক্ষণ েরা-  ভনম ঘাণ োয ঘক্রথমর 

আথগ্ তারা উচ্চ শে ভনগ্ ঘমন অঞ্চথলর 

মথধয োেথল ভপঙ্গার বযবহ্ার েথর 

তাথদর  য কদখাথনা। 

ভনম ঘাণ িামগ্রী 
উল্লেখল্ল ো

ভনম ঘাণ পয ঘাথয দ্রুত ধাবমান ধূভলেণা 
● ধূভলেণা ভনযন্ত্রথণর জনয যানবাহ্থনর গ্ভত 

িীমাবদ্ধতা (কযমন , ২০ভেভম /র্ন্টা )
ভনম্ন(L) 



mvims‡¶c 

lxviii 

প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

বহ্ন েরার 

িময ধূভলেণা 

ভবিুরণ, 

ভশলা চূণ ঘ, 

ভনম ঘাণ িামগ্রীর 

ভমশ্রণ, মাঠট 

এবিং উপাদাথনর 

সূ্তপ, কড্রজ 

েরা উপাদান    

ভডিপজড 

িাইট; এবিং 

জাহ্াজ ক্ষয 

কেথে ভনষ্কাশন 

ভনগ্ ঘমনবায র 

গুণমাথনর  

উপর প্র াব 

কেলথব; 

গ্য (S) দীর্ ঘথমযাদী ভ ভত্তথত ভির উৎি কযমন 

কোযাভর, বররও ভপত, কেথে উৎপন্ন 

হ্থবভবথশষ েথর শুষ্ক কমৌি থম ।ভনম ঘাণ 

যন্ত্রপাভতর োয ঘক্রম কেথে ভনগ্ ঘমন কযমন, 

নাইথরাথজন অক্সাইড (NOx), িালোর 

অক্সাইড (SOx) এবিং োব ঘন মথনাক্সাইড 

(CO), PM10 এবিং PM2.5 এরমাত্রা বৃক্তদ্ধ 

েরথব. িানীয মাঠটর রাস্তায ভনম ঘাণ 

িামগ্রী, কযমন, বাভল, ন ভড়, ভশলা, 

ভিথমন্ট ইতযাভদ পভরবহ্থনর িমযও ধ থলা 

ভনগ্ ঘমন র্টথব। 

ভির উৎি কযমন কজনাথরটর কিট, ভনম ঘাণ 

িরঞ্জাম কযমন, েথেিার এবিং 

খনন/কগ্রভডিং, ভনম ঘাণ িামগ্রীর ভমশ্রণ, বজঘয 

পদাথে ঘর উন্ম ক্ত কপাড়াথনা, কোযাভর কেথে 

উৎপন্ন ধ থলা, বররও ভপট, ঢালাই রাস্তা, 

োুঁচা রাস্তা, এবিং মাঠট এবিং উপাদান 

স্টে-সূ্তপ কেথে উত্পন্ন ধ থলা ভশলা চূণ ঘ 

েরার িময বায র গুণমানথে প্র াভবত 

হ্থব েরথত প্রথযাগ্ অবশযই  

● বায র প্র াব কেথে রক্ষা েরার জনয ভনম ঘাণ 

িামগ্রী অবশযই আবৃত েরথত হ্থব 

● দ্রুতধাবমান ধ থলা দমথনর জনয ভনযভমত 

জল কে েরুন 

● বাভল বা অনযানয ি ক্ষেণা বহ্নোরী ডাম্প 

রােগুভলথেথে ধূভলেণাভনগ্ ঘমন েমাথনার 

জনয তাথদর বহ্নোরীবস্তু কঢথে রাথখ 

● ভনম ঘাণ িামগ্রী বহ্নোরী রােগুভলথত এেঠট 

উপয ক্ত ভিথবাডঘ অবশযই বজায রাখথত 

হ্থব 

● ভনম ঘাণ োয ঘক্রথম দষূণম ক্ত / প্রয ক্তক্তর নতুন

প্রবতঘন 

● অন থমাভদত দষূণ ভনযন্ত্রণ ভড াইি িরঞ্জাম 

এবিং যন্ত্রপাভত লাগ্াথত হ্থব 

● কযখাথন িম্ভব োুঁচা জাযগ্ায র্াথির গ্াভলচা 

িাপন েরুন 

● পভরথবঠষ্টত বায র গুণমানথযন জাতীয মান 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

েরথব। 

এোড়া, প্রেথের োজগুভলর অতযন্ত 

গুরুত্বপূণ ঘরভনম ঘাণ োজ যা ভবভ ন্ন ধরথণর 

জ্বালানী কপাড়াথনা কমভশথনর পভরচালনা 

জভড়ত। কমভশনাভরজ কেথে ক্রমাগ্ত 

দষূণোরী ভনগ্ ঘমন বায  দষূথণর োরণ হ্থত 

পাথর যা বায  অন িরণ েথর প্রেথের 

িীমানা কেথে দথূর কযথত পাথর। নদীর তীথর 

ভবভ ন্ন প্রজাভতর বিবাি এবিং ভবথশষ েথর 

পাভখ এবিং েিপথদর জনয িাধারণ িান। 

ভনম্নমাথনর জ্বালাভন বযবহ্ার েরা এবিং 

কযথোথনা যন্ত্রপাভতর প্রয ক্তক্তগ্ত ত্রুঠট কবভশ 

ভনগ্ ঘমথনর োরণ হ্থত পাথর। 

দ্বারা িিংজ্ঞাভযত িীমার মথধয োথে তা 

ভনক্তিত েরথত িিংথবদনশীল ভরথিপ্টরগুভলর 

োথে ভনযভমত বায  পয ঘথবক্ষণ েরা হ্থব। 

 

ভবপয ঘয কেথে 

েহ্মপ ত্র - যম না

কেভবএ র নদী  

(KBA) এর  

জীবতবভচথত্রযর 

মাঝাভর 

(M) 

িাইথটর িমিযার মথধয রথযথে 

জীবতবভচথত্রযর িিংথবদনশীল প্রজাভত 

কযমনবযাঙ এবিং িাথপএবিং েম পভরভচত 

প্রজাভতরউপর প্র াব। 

িাধারণত, ভনম ঘাণ োয ঘক্রম, কযমন পাইল 

● প্রভতঠট ভনম ঘাণ োয ঘক্রথমর আথগ্ এবিং 

চলাোলীন িমযত্রুঠটভনণ ঘথযরজনয ক্রমাগ্ত 

পভরদশ ঘন পভরচালনাপ্রথযাজন)কযমন, েিংক্তক্রট 

ঢালাইচলাোলীনিময( 

● িমস্ত েিংক্তক্রট ঢালাই, জথযন্টগুভল ভিল 

ভনম্ন (L) 
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lxx 

প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

উপর প্র াব; 

োদামাঠটর, 

নদীর এলাো 

)পভল অঞ্চল(, 

চর প্রােৃভতে 

আবািিথলরিিং

কোচন; 

এবিং কড্রক্তজিং 

িহ্ ভনম ঘাণ 

োয ঘক্রম কেথে 

দষূণ 

)কোলাহ্ল, 

পাভন দষূণ 

ইতযাভদ( োরথণ 

প্রােৃভতে 

আবািিথল 

)নদীর এলাো, 

োদামাঠট, 

চর( 

ড্রাইভ িং, খনন, েিংক্তক্রঠটিং অপাথরশন এই 

প্রজাভতগুভলথেপাশাপাভশ কবশ েথযেঠট 

হুমভের িম্ম খীন পাভখর প্রজাভত কেপ্র াভবত 

েরথত পাথর, । 

জীবতবভচথত্রযর উপর িাইট-ভনভদঘষ্ট 

প্র াবগুভলর মথধয রথযথে জলজ এবিং 

িলজ বাস্তুতথন্ত্রর বযার্াত, বযক্তক্ত এবিং 

প্রজাভতর জনিিংখযার িানচুযভত, বািিাথনর 

পভরবতঘন, জনিিংখযার গ্ভতশীলতার 

পভরবতঘন, প্রজাভতর গ্ঠথনর পভরবতঘন এবিং 

আবািিথলর ভবক্তিন্নতা বা খক্তণ্ডতেরণ। 

যম না নদী ও তার িিংলগ্ন এলাোর 

গুরুত্বপূণ ঘ প্রজাভতর মথধয শুশুে, 

কমথোভবড়াল, র্ভড়যাল, ভেমোভেম, 

গ্ঙ্গাোভেম, রাঙ্গামাভনেথজাড়, োথলা 

কপটপানভচল এবিং পভরযাযী পাভখ 

িম্ভাবয াথব প্র াভবত হ্থত পাথর।প্রেথের 

োয ঘক্রম এই গুরুত্বপূণ ঘ প্রজাভতর উপর 

েরা, ওযাটার-প্রুভেিং কপইন্ট প্রথযাগ্ বা 

প্রভতরক্ষামূলে বযবিা, শুষ্কেরণএর জনয 

ভনরামযোরী এথজন্ট ইতযাভদ শুষ্ক 

আবহ্াওযায িম্পন্ন েরথত হ্থব 

● নদীথত ভনম ঘাণ িামগ্রীর প্রথবশ করাধ েরার 

জনয, েিংক্তক্রথটর োঠাথমাগ্ত 

উপাদানগুভলথে ভপ্র-োস্ট েরথত হ্থব 

● কযিব িাথন েিংক্তক্রট বা অনযানয ক জা 

উপেরণ বযবহ্ার েরা হ্থব, কিখাথন ভেটথে 

যাওযা েিংক্তক্রট, নলাোর ভস্টথলর সূ্তপ বা 

ভেটথে যাওযা ভিলান্ট বা অনযানয 

উপেরথণর ক তর কেথে িানচুযত ক্ষারীয 

জল েযাপচার েরথত বাথেড ভস্টথলর কডে 

বযবহ্ার েরথত হ্থব। 

● িাইথটর  ভবষযৎ উন্নযথনর জনয িিংরভক্ষত 

এলাোগুভল র্াি এবিং গুল্ম এবিং ক ষজ 

গ্াথের দ্বারা িব থজ ততভর েরা হ্থব 

● শে এবিং বায  দষূণ েমাথনার জনয উপথর 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

ক্রমবধ ঘমান 

বযার্াত এবিং 

উপয ক্ততা 

হ্রাথির ঝ ুঁ ভে। 

 

প্র াব কেলথত পাথর এমন এলাোয 

োয ঘক্রম িিংর্টথনর পভরমাথণ র্টথত পাথর। 

প্রস্তাভবত কগ্রাইন কশষ পয ঘন্ত ি রভক্ষত তীর 

বরাবর অবথক্ষপণ প্রক্তক্রযা বৃক্তদ্ধ েরথব এবিং 

জভম প নরুদ্ধার েথর ধীথর ধীথর নদীর 

প্রিথে িিংে ভচত েরথব। 

োভলহ্াতী িাইথটর োোোভে চর ূভম জ থড় 

কড্রক্তজিংথযর েথল োদামাঠটররস্তর নষ্ট হ্থব 

যা বতঘমাথন শীতোথল পভরযাযী পাভখথদর 

আবািিথলর জনয 

খ বইউপয ক্তিান।যাইথহ্াে, ভনট ক্ষভত শূনয 

বথল ধথর কনওযা কযথত পাথর োরণ 

প্রস্তাভবত কগ্রাইন ধীথর ধীথর জভম প নরুদ্ধার 

েরথব এবিং বযাঙ্ক ি রক্ষা প্রােৃভতে 

আবািিল এবিং তীর বরাবর পভরবভতঘত 

আবািিলগুভলথেও রক্ষা েরথব। 

ভনম ঘাণ োয ঘক্রম ভবথশষ েথর পাইল 

ড্রাইভ িং, কড্রক্তজিং, প্রােভমে িরবরাহ্ 

বভণ ঘত বযবিাগুভলও প্রািভঙ্গে 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

পভরবহ্ন ইতযাভদ কেথে পাভন দষূণ এবিং 

শথের ঝ ুঁ ভে রথযথে। ভনম ঘাণ োয ঘক্রম এবিং 

কড্রক্তজিং এর েথল উপয ক্ততা হ্রাথির ঝ ুঁ ভে 

রথযথে। 

ভনম ঘাণ োয ঘক্রম এবিং কড্রক্তজিং কেথে 

আওযাজ, বজঘয এবিং দষূণ উক্তএলাোর 

আবািিথল উপভিত বনযপ্রাণীথদর ভবরক্তক্ত 

বাড়াথব। 

গুরুত্বপূণ ঘ 

বািিাথনর 

মানদণ্ডথে 

ঠরগ্ার 

েথরপ্রজাভত 

এবিং 

জীবতবভচত্রয 

তবভশথষ্টযর উপর 

প্র াব 

 

উল্লেখল্ল ো

গ্য (S) 

গুরুত্বপূণ ঘ আবািিথলর উপর প্রধান 

প্র াবগুভল হ্ল কড্রক্তজিং িহ্ ভনম ঘাণ োয ঘক্রম 

কেথে দষূণ )কোলাহ্ল, জল দষূণ ইতযাভদ( 

এর োরথণ উপয ক্ত, প্রােৃভতে আবািিথলর 

)নদীর এলাো, োদামাঠট, চর( হ্রাি; 

িিংর্থষ ঘর মাধযথম শুশুে এবিং র্ভড়যাথলর 

শারীভরে আর্াথতর ঝ ুঁ ভে কবথড় যাওযা; 

শুশুে, কমে ভবড়াল এবিং র্ভড়যাথলর 

িমিযা কযমন পাইল ড্রাইভ িং এর মথতা 

ভনম ঘাণ োয ঘক্রথমর শথের োরথণ; এবিং 

● ঠঠোদারথদর ভপআইইউ-এর োথে এেঠট 

"পাইল ড্রাইভ িং প্ল্যান" প্রস্তুত এবিং জমা 

ভদথত হ্থব যা পাইলট িাইটগুভলথত কোনও 

োজ শুরু েরার আথগ্ অন থমাদথনর জনয 

কজএনভিিয)(JNCC) ভনথদঘভশো অন িরণ 

েথর প্র াবগুভল হ্রাি েরার জনয 

পভরমাপথে অন্ত ুঘক্ত েথর। 

● উপে লবরাবরক্ষযাথরাথধভবভ ন্নআোথররভিভিব্ল

েএবিংক্তজওবযাগ্িাপনেরাএবিংপােরএরথদওযাল

আবরনথদওযাযাবার্াইরএরজনযি ভবধাজনে। 

ভনম্ন (L) 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

বার্াইর এবিং ভচতল এর আবািিথলর 

িামভযে ক্ষভত। 

 

 

● শুশুে, কমথোভবড়াল, বার্াইর, এবিং 

অনযানয প্রজাভতরউপরথযথোথনা 

ভবঘ্ন/হ্তযা/বাভণথজযর েথঠার ভনথষধাজ্ঞা 

োয ঘের েরথতহ্থবযা গুরুতর বািিাথনর 

মানদণ্ডথে ঠরগ্ার েথর 

● শে এবিং বায  দষূণ এবিং জীবতবভচথত্রযর 

ক্ষভত েমাথনার জনয উপথর বভণ ঘত 

বযবিাগুভলও প্রািভঙ্গে 

 

 

তীর রক্ষার 

োথজর োরথণ 

নদীতীরবতী 

অঞ্চথলর 

আবািিল 

হ্াভরথয যাওযায 

মৎিযিম্পদ 

উল্লেখল্ল ো

গ্য (S) 

 

ক্ষযপ্রাপ্ত পাথশ্ব ঘ েিংক্তক্রট ব্লে দ্বারা নদীর 

তীর রক্ষার জনয হ্স্তথক্ষপেৃত তীথরর ঢাল  

এবিং িমতলেরণ প্রথযাজন 

হ্থব।নদীরপাথড়র পাথশ ভেিয ক্ত ভেি 

োেথত পাথর যা ভবভ ন্ন প্রজাভতর মাথের 

ভবশ্রাথমর িান ভহ্িাথব োজ েথর 

● কর্াভষত মৎিয অ যারণয এলাোয )প্রেে 

AOI িহ্( প্রেে েমীর দ্বারা মাে ধরা 

ভনভষদ্ধেরণ 

● উপে লবরাবরক্ষযথরাথধভবভ ন্নআোথররভিভিব্ল

েএবিংক্তজওবযাগ্প্রভতিাপনেরাএবিংপােরএরথদ

ওযালআবরনথদওযাযাবার্াইরএরজনযি ভবধাজন

ে। 

ভনম্ন (L) 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

এর উপর 

প্র াব; মাথের 

আবািিথলর 

পভরবতঘন 

)এমথবথমন্ট 

এলাো, োদা 

মাঠট, পভল 

অঞ্চল 

ইতযাভদ(; এবিং 

যাত্রীথদর দ্বারা 

প্ল্াভস্টথের 

কবাতল, 

পভলভেন এবিং 

খাদয পযাথেক্তজিং 

বজঘয কেথল 

কদওযার োরথণ 

কজঠটথত মাথের 

আবািিথলর 

অবিার 

কযমনবাইমজাতীযমাে (বড়বাইম-

Mastacembelusarmatus),েযাটভেশ (আইড়- 

Sperataaor,ভরটা- Rita rita, কবাযাল- 

Wallago attu)এবিংঅনযানযথোটমাে (প ঠট- 

Puntiussophore,গুলশা- Mystuscavasius,বাইলা 

- Glossogobiusgiuris).নদীতীর ঢাল  এবিং 

িমতলেরণ প্রেে িাইথট নদীর তীথরর 

গ্তঘগুভল অদৃশয হ্থয কযথত পাথর। 

নদী হ্াইথড্রা - প্রস্তাভবত মরথোলক্তজথত

েথর অন িরণ প্র াব হ্স্তথক্ষথপর , এটা 

অন মান েরা কযথত পাথর কয হ্স্তথক্ষথপ 

মাথের আবািিল প্রস্তাভবত কগ্রাইন দ্বারা 

ধীথর ধীথর িিংে ভচত হ্থব। 

োদা মাঠট এবিং প্ল্াবন ূভম এলাো ( কযমন

চর  )যাইথহ্াে হ্থব। েরা হ্রাি , চরগুথলা 

ক্ষয হ্থল কমাট পভল অঞ্চল ( এবিং চর

োদা  মাঠট বযতীত নদীর এলাো   ) বৃক্তদ্ধ

পাথর কপথত । 

এই পয ঘাথয ক্ষভতর পভরমাণগ্ত াথব মূলযাযন 

● শে এবিং বায  দষূথণর জনয উপথর বভণ ঘত 

প্রশমন বযবিাও প্রািভঙ্গে 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

অবনভত 

 

েরা েঠঠন োরণ হ্াইথড্রা - ডাইনাভমে

 ইএ এবিং না যায পাওযা েলােল মথডভলিং

পভরবতঘনগুভল প্রতযাভশত  িাথেিাথে র্টথব 

না, বরিং ধীথর ধীথর।যম না নদীথত িানীয 

গুরুত্বপূণ ঘ মাথের আবািিল ভহ্থিথব 

ভবথবভচত এথেথমন্ট এলাো ততভর ও ভবলীন 

হ্ওযা এেঠট প্রােৃভতে প্রবণতা। 

কড্রক্তজিং চথর এেঠট বতঘমান এমথবথমন্ট 

এলাো খ লথত পাথর এবিং এঠট এেঠট 

চযাথনথল পভরণত হ্থত পাথর। যাইথহ্াে, 

অন রূপ বািিান প্রােৃভতে াথব োোোভে 

এলাোয ততভর হ্থত পাথর। 

এই প্রেথের আওতায নদীর তীথর চারঠট 

)০৪ঠট( িাথননদীতীর ি রক্ষা োজ 

বাস্তবাভযত হ্থব। পাথড় কবশ ভেেু ভেি 

োেথত পাথর কযখাথন ভবভ ন্ন প্রজাভতর মাে 

কযমন, বাইম, েযাটভেশ আইর, ভরটা, 

কবাযাল, বাচা এবিং কোট মাে )প ুঁঠট, 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

কটিংরা, গুলশা, গুতুম( বরষা কমৌি থম 

কিখাথন আশ্রয কনয। 

েিংক্তক্রট ব্লে িাপথনর মাধযথম নদীতীর 

ি রক্ষা োথজর বাস্তবাযন 

েদঘমাক্তজাতীযনদীরতীরআবািিলথে এেঠট 

েিংক্তক্রথটর আবািিথল রূপান্তভরত েরথব। 

অতএব, কয মাথের প্রজাভতগুভল েদঘমাক্ত 

তীথর আশ্রয কনয এবিং চারণ েথর কিগুভল 

িানান্তভরত হ্থত পাথর এবিং পভরবভতঘত 

বািিাথনর িাথে খাপ খাইথয ভনথত িক্ষম 

হ্থব না। 

যাইথহ্াে, নদীরতীর ি রক্ষার জনয বযবহৃত 

ভিভি ব্লেগুভল ভনভদঘষ্ট মাথের প্রজাভত কযমন 

বাইমএবিং বড় েযাটভেশ আইর, ভরটা, 

কবাযাল এবিং োপ ঘ )োভলবাউশ( এর জনয 

এেঠট ভবথশষ আবাি পভরথবশন েরথত 

পাথর। 

উপরন্তু, ক্তজও - মাথের েরা িাপন বযাগ্
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

পাথর েরথত ততভর বািিান ভবথশষ , োরণ 

কশওলা, োইথটাপ্ল্যাঙ্কটন এবিং অনযানয 

মাইথক্রাোইট তাথদর পৃথষ্ঠ বৃক্তদ্ধ কপথত 

পাথর। 

অতএব, মাথের প্রজাভত যারা কশওলা এবিং 

মাইথক্রাোইট পেন্দ েথর তারা পভরবভতঘত 

আবািিথল এেক্তত্রত হ্থব। তাই, বযাঙ্ক 

ি রক্ষা িাইটগুভলথত মাথের গ্ঠথনর 

পভরবতঘনগুভল মৎিয িম্পথদর উপর নগ্ণয 

প্র াব কেলথত পাথর। 

 

জভম 

প নঃঅভধগ্রহ্থণর 

োরথণ িাযী 

েিল/েিল 

উৎপাদথনর 

ক্ষভত কেথে 

েৃভষর উপর 

উল্লেখল্ল ো

গ্য (S) 

প্রেে ১-এর জনয প্রায 167এের 

(61.11কহ্ক্টর) জভম অভধগ্রহ্ণ েরথত হ্থব 

এবিং ৮২ ঠট পভরবারথে অভনিােৃত াথব 

প নব ঘািন েরথত হ্থব।এঠট এেঠট অিাযী 

প্র াব োরণ ভনম ঘাথণর িময কশষ হ্ওযার 

পথর েৃভষ জভমগুভল েিল উৎপাদথনর 

ইএথিি৫ (ESS5) 

এরিাথেিামঞ্জিযেরারজনয ূভমঅভধগ্রহ্ণএবিংপ ন

ব ঘািনথেগ্াইডেরারজনযএেঠটপ নব ঘািননীভতোঠা

কমাপ্রস্তুতেরাহ্থযথে।আথযরমথতাজীভবোরউত্িি

ম্পভেঘতঝ ুঁ ভেেমাথতএেঠটজীভবোপ নরুদ্ধারপভরে

েনাওততভরেরাহ্থযথে। 

ভনম্ন (L) 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

প্র াব 

)নদীর তীর 

ি রক্ষা োজ, 

শ্রভমেথদর 

আবািিল, 

ভনম ঘাণ িাইট, 

ইতযাভদর জনয( 

 

 

জনয বযবহ্ার েরা হ্থব। 

জনিিংখযার 

েম র্নত্ব এবিং 

দ ব ঘল কযাগ্াথযাগ্ 

ি ভবধার োরথণ 

নারী পাচার 

এবিং ধষ ঘণ 

কেথে SEA/SH 

প্র াব বাড়থত 

উল্লেখল্ল ো

গ্য (S) 

শ্রমশক্তক্তর প্রবাথহ্র োরথণ এই প্রেথে 

মাঝাভর কেথে যথেষ্ট আে ঘ-িামাক্তজে এবিং 

SEA/SH ঝ ুঁ ভে জভড়ত।যাইথহ্াে, প্রেথের 

শ্রমশক্তক্ত এবিং কেল এর অন মানেৃত 

আোথরর পভরথপ্রভক্ষথত, প্রস্তাভবত প্রশমন 

বযবিাগুভল ঝ ুঁ ভেথে যথেষ্ট কেথে ভনথম্ন 

েভমথয কদথব। 

 

● িেদাথযর িেল মান ষ এবিং ঝ ুঁ ভেপূণ ঘ 

জনিিংখযা িহ্ িেল কস্টেথহ্াল্ডারথদর জনয 

GBV িম্পথেঘ িথচতনতা বৃক্তদ্ধ এবিং 

িিংথবদনশীলতা ততভর 

● ক্তজভবভ (GBV)পভরথষবা প্রদানোরীর মযাভপিং 

ক্তজআরএম (GRM)কেথে ক্তজভবভ (GBV) -এর 

র্টনা বা অনয কোথনা ভরথপাঠটঘিং প্রক্তক্রযা যা 

প্রেথের মাধযথম প্রভতঠষ্ঠত হ্থত পাথর। 

ভনম্ন (L) 



mvims‡¶c 

lxxix 

প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

পাথর 

 

● SEA/SH িম্পথেঘ অভ থযাথগ্র জনয 

এোভধে চযাথনথলর িাথে এেঠট োয ঘের 

অভ থযাগ্ প্রভতোর বযবিা )ক্তজআরএম( 

িাপন েরা এবিং SEA/SH অভ থযাগ্ 

ভরথপাঠটঘিং চযাথনল িাপন েরা 

● ভপআইএউ (PIU)-কত ভনথবভদত SEA/SH 

ভবথশষথজ্ঞর িাথে উ যআইএ(IA)-এর 

প্রাভতষ্ঠাভনে ক্ষমতা শক্তক্তশালীেরণ 

● GBV (ক্তজভবভ ) এরঅভ থযাগ্ গ্রহ্ণ ও 

প্রক্তক্রযা েরা 

● অপরাধীরভবরুথদ্ধিরািভরভনথষধাজ্ঞাগ্রহ্ন 

● ভচভেৎিা ও আইভন পভরথষবা প্রদানোরীথদর 

োথে ভ েঠটম/ কবুঁথচ োো  ুক্তথ াগ্ী কে 

কপ্ররন েরুন 

● ভনবভিত মামলা অন িরণ েরা এবিং গ্রাহ্থের 

ভনরাপত্তা ভনক্তিত েরা 
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প্রভাব প্রশমে 

এর পূলব ে 

ঝ ুঁ কি 

কের্ োরণ 

য ক্তি প্রশমেবযবস্থা প্রশমে  

পরবর্তী 

ঝ ুঁ কি 

কের্ োরণ 

কোভ ড-19 

ঝ ুঁ ভে কেথে 

িামাক্তজে 

প্র াব 

উল্লেখল্ল ো

গ্য (S) 

বাইথর কেথে শ্রভমে আগ্মথনর েথল 

কোভ ড-19 িিংক্রমথণর ঝ ুঁ ভে কবথড় কযথত 

পাথর, ভবথশষ েথর শ্রভমেরা যারা উক্ত 

এলাোর বাইথর কেথে আথি। 

 

● প্রধান প্রশমন বযবিার মথধয রথযথে 

জাতীয, িানীয এবিং ভবশ্ববযািংথের কোভ ড-

কপ্রাথটােল ১৯ অন িরণ েরা। 
ভনম্ন (L) 



 

 



 

1 

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 Bangladesh-India Protocol Route of navigation. Further, the 

Jamuna is linked with the YarlungTsangpo-Brahmaputra River system in the upstream, which makes it an 

international waterway. The Jamuna River is also a part of the Bangladesh-India 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; (i) Shilanda-Nagdemra Dolphin 

Sanctuary (IUCN Category VI) and (ii) Nagarbari-Mohanganj 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. The sandbars or Char of the river serve 

important habitats to reptilian species (Gharial, Ganges Softshell Turtle, Narrow-headed Softshell Turtle). 

The Jamuna has 56 large Char and 226 small sandy and vegetated Char.3 As a dynamic process, new Char 

(often called sandbars) appear and disappear every year; however, many such Char continue to grow 

with additional deposits over the years.  According to one source, an estimated 6 million people live in the 

Char areas within the riverine reach from Chilmari to Sirajganj.4 Therefore, the river and especially the 

Char and Char settlements constitute very important social and ecosystem in the proposed 

program/project areas. The erosions and accretions of land in the Jamuna systems thus have great 

impacts on life and livelihoods of the people in the Char and the upazilas (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 high poverty, especially the northern districts (Kurigram, Gaibandha, Jamalpur, etc.). Each year 

thousands of people from Jamuna River Char and its floodplain experience displacement (temporary or 

permanent) due to bank erosions and floods.5 The government, through its Bangladesh Delta Development 

Plan 2100, has given priority to disaster risk reduction by linking river management (i.e., stabilization and 

bank protection against flooding and erosion) with comprehensive socio-economic development 

program. However, the morphological dynamism, ecological richness, and socio-economic vulnerability 

require that any large-scale intervention in Jamuna River demands careful assessments of the socio-

economic and environmental aspects of the river systems.  

 

 

3Banglapedia available at https://en.banglapedia.org/index.php/Jamuna_River 

4 Mohammad Zaman and Mustafa Alam (eds) Living on the Edge: Char Dwellers in Bangladesh, Springer 2021.  

5 Ferdous, M. R., Wesselink, A., Brandimarte, L., Slager, K., Zwarteveen, M., & Baldassarre, G. Di. (2019). The Costs of Living with 

Floods in the Jamuna Floodplain in Bangladesh. Water 2019, Vol. 11, Page 1238, 11(6), 1238. https://doi.org/10.3390/W11061238 
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 Source: World Bank 2021. Terms of Reference of the E&S Consulting Services for Jamuna River Economic Development Program 

Figure 1.1: Bangladesh-India Protocol Routes 

1.2 Background and Project History 

The multi-channel braided Brahmaputra-Jamuna has continuously been shifting westward since 1936.6 

The Jamuna is a river of “many changes” over its development in the past 150 years.7 The changes in the 

river courses affect valuable cultivable lands and settlements on both banks. This results in displacement 

of an estimated one million people annually and creates a cycle of poverty and landlessness.8 To tackle 

 

 

6Zaman, M.Q.  The Socioeconomic and Political Dynamics of Adjustment to Riverbank Erosion Hazard and Population Resettlement 

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

7Ahmad, Nafis. An Economic Geography of East Pakistan. London: Oxford University Press, 1968; also see, AFM Kamaluddin, 

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

12(1), 1973. 

8Galay, V.J. River Channel Shifting on Large Rivers in Bangladesh. International Symposium on River Sedimentation, Beijing, China 

1980. 
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this onslaught and reduce the risk of flood and erosion disasters, the Bangladesh Water Development 

Board (BWDB) built a 180-km long flood protection embankment, namely the Brahmaputra Right bank 

Embankment (BRE) with World Bank assistance in early 1960s covering Pabna-Sirajganj, Bogura and 

Rangpur Districts, following the recommendations of the Krugg Mission.9 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 date10.  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 river11. 

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 1991-1994), BUET-BWDB joint initiative on developing concept 

paper on managing Brahmaputra-Jamuna River (2019), formulation of River Stabilization and 

Development: Jamuna-Padma and Dependent Areas under the Flood and Riverbank Erosion Risk 

Management Investment Program (FRERMIP). The Bangladesh Delta Plan 2100 also included a plan for 

Jamuna River Stabilization which was mostly based on the Master Plan prepared by BWDB during 

Feasibility Study for Capital Dredging. The BWDB had proposed another project – River Management 

Improvement Project (RMIP) for river stabilization, which was not approved by the ECNEC12 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 

Sustainable Management Program (JRSMP/the Program) with a comprehensive approach to riverbank 

protection, river training, development of Jamuna River protocol route between Bangladesh and India, 

institutional strengthening of the implementation agencies (IAs) and disaster risk financing. 

The Jamuna River Sustainable Management Program (JRSMP), with potential funding from the World 

Bank Group and other Development Partners (DPs), is expected to aid and help the GoB in achieving the 

Bangladesh Delta Plan 2100 (BDP2100). The program aims to contribute to the economic goals of the 

BDP2100 by (a) enhancing resilience against riverbank erosion and flooding; (b) developing river 

navigation capacity; (c) strengthening sector institutional capacity and collaboration. The lead 

implementing agencies (IAs) of the project are the Bangladesh Water Development Board (BWDB) 

Bangladesh Inland Water Transport Authority (BIWTA), and Insurance Development and Regulatory 

Authority (IDRA) respectively, under the Ministry of Water Resources (MoWR), Ministry of Shipping 

(MoS) and Ministry of Finance (MoF).  

1.3 The Program Framework and Project 

The Jamuna River Sustainable Management Program (the Program) with potential investmentof 2.8 

Billion USD (of which 1.1 billion USD would come from the World Bank and the restfrom the Government 

of Bangladesh and others13) will be implemented through the Series of Project (SOP) approach over a 15 

year period. 

 

 

9In 1956, the Government of then East Pakistan, following the recommendations of the United Nations Krug Mission,  established the 

East Pakistan Water and Power Development Authority (EPWAPDA) 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 critique, see M. 

Q. Zaman, Rivers of Life: Living with Floods in Bangladesh, Asian Survey, Vol.  33(10), 1993. 

10Sarker, M.H. et al. 2011. Riverbank Protection Measures in the Brahmaputra-Jamuna River: Bangladesh Experience 

11Recent survey and estimation by CEGIS. 

12Executive Committee of the National Economic Council (ECNEC) chaired by the Prime Minister which is the Highest level body for 

project appraisal. 

13Asian Infrastructure Investment Bank, British Department for International Development (DFID) 
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The first Project of the SOP, the Project 1, Jamuna River Sustainable Management Program 1 (the Project), 

will be implemented over 4.5 years (2023-2028) as a preparation of future projects. The SOP-Project 2 

will be for 6.5 years during 2025-2031 (around 100km of riverbank protection) and SOP-Project 3 will be 

for 7.5 years during 2030-2037 (along the 250km of river reach).  

This ESIA is for the SOP-Project 1 which has five components: 

• Component 1 (C1): Flood and Riverbank Erosion Management (USD93.40million) mostly 

covering the activities like construction and O&M of riverbank protection structures at 2-3 

pilot sites; land acquisition and resettlement; institutional strengthening; and preparatory 

studies for future projects. Bangladesh Water Development Board (BWDB) will implement 

this. 

• Component 2 (C2): Navigation Channel Development (USD 53.20million) 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. 

• Component 3 (C3): Financial Protection of the Community (USD10.20 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 

institutional strengthening. BWDB will be the implementing Agency (IA). 

• Component 4 (C4): Community Engagement and Project Management (USD 28.90 Million) 

covering Community Engagement in Disaster-Risk Awareness & Preparedness; Buoys 

management, and CDDs (for small civil works e.g. buoys maintenance &Char protection). The 

project management sub-component would cover equipment, furniture, and consultancy 

services on fiduciary, E&S, and M&E cost of Project Implementation Unit of the IAs.   

• Component 5 (C5): Contingent Emergency Response Component (CERC), a “zero amount” 

component to allow rapid reallocation of loan proceeds from other project components 

during an emergency, including climate events, under streamlined procurement and 

disbursement procedures. 

1.4 Environmental 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 study which will be updated later with detail design and construction methodology 

before implementation. The major intervention planned for in Project 1 is piloting of a scaled-down river 

training technology in two selected sites (2.13 km stretch for Fulchariand 1.16 km stretch for Kalihati14) 

and installing aids to navigation.  

To facilitate project preparation and to support the Implementing Agencies, i.e., BWDB, BIWTA and IDRA, 

the Center for Environmental and Geographic Information Services (CEGIS) has been engaged for 

preparing the E&S documents as per the requirement of Environmental and Social Framework (ESF) of 

the Bank. These include: 

• ESIA of Project 1 along with Environmental and Social Management Plan (ESMP) including a 

Biodiversity Management Plan, and Rapid Cumulative Impact Assessment (R-CIA) 

• Stakeholder Engagement Plan (SEP) 

• Assessment of the Gender and SEA/SH issues under Project 1  

• Labor Management Procedures (LMP) 

 

 

14Draft Feasibility Report of C1, dated March 2022. 
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•  Resettlement Policy Framework (RPF)  

•  Environmental and Social Commitment Plan (ESCP) 

1.4.1 The Scope of ESIA 

This ESIA generally covers the all four components of the SOP-Project 1. However, it is Component 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: 

• Identifying all relevant potential environmental and social impacts; 

• Identifying and providing gap-filling measures between GoB laws/policies and the ESSs; 

• Assessing the risks and related disruptions on community livelihood and preparing 

corresponding livelihood restoration plan; 

• Assessing the requirement of private land acquisition and related impacts; 

• Identifying the disadvantaged and vulnerable individuals or groups and propose ways to 

integrate them in the program design; 

• Preparing ESMPs for theimplementing agencies based on the risk-mitigation hierarchy; 

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

Critical Habitat assessment, biodiversity assessment, “no net loss” and “net gain” assessment, 

identification of mitigation measures following mitigation hierarchy and preparing 

biodiversity net gainstrategy for biodiversity features triggering critical habitat criteria;  

• Assessing the E&S risk management capacity of the borrower (BWDB and BIWTA) and 

incorporate the relevant findings in the ESIA; 

• Carrying out a Rapid Cumulative Impact Assessment (R-CIA) focused on identification of 

valued environmental components and potential cumulative impacts which will be further 

studied later during implementation phase as a full Cumulative Impact Assessment 

(CIA)during SOP-Project 2;  

• Preparing institutional implementation and monitoring arrangement to effectively manage 

E&S risks; and 

• Stakeholder consultations to cover groups/ communities/ stakeholders to solicit their views 

and suggestions on actions and measures for inclusion in the ESIA/ESMP.  

1.4.2 Areas of Influence 

The Project includes construction of embankment, revetment and Groynes at threepilot sites (Figure 1.2): 

(i) Fulchari (in FulchariUpazila) and (ii) Kalihati (partially covering the KalihatiUpazila and Tangail 

Upazila) in Tangail Distric (iii)tKaoakola Char at Sirajganj District. Both Kalihati and Fulchari sites are 

located on the left bank of the Jamuna River. The Project also include (a) Navigation aids to the entire 

Program area; (b) Disaster risk financing; (c) Capacity building and project management; and (d) 

Contingent emergency response component (CERC). 

While preparing the ESIA and other E&S documents, the area of influence (AoI) is defined as: 

• Program AOI is the 5km buffer area laterally from the bankline of the 200km program 

stretch (within Bangladesh). The Program AOI 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.  

• Project AOI is the 1km immediate buffer area laterally from the bankline and the edge of the 

interventions up and downstream of the proposed Groynes at two pilot sites under C1. and 

the stretch of the river considered for aids to navigation. This buffer is considered to cover 
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the noise impacts of 0.9 m diameter bored pile driving activities. Up and downstream 

coverages can revisit once the hydro-dynamic modeling outcome is available. 

• Cumulative AOI is the 471 km length to cover both JRECDP and the Flood and Riverbank 

Erosion Risk Management Investment Program (FRERMIP) areas. This length is considered 

to 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 each 

bank to cover the floodplains; however, this can be confirmed after the hydro-dynamic 

modelling outcome is available. CIA AOI consists of ‘Rivers, floodplains, Confluences’ 

ecological hotspot, and Charlands. 

• The study area for environmental baseline, social baseline 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 presents the Program section, project sites and the study area of RCIA. 



Introduction 

7 

 

Figure 1.2: Program Section, Project 1 Sites and the Study Area of Rapid Cumulative Impact Assessment 

1.4.3 Study Methodology 

The Methodology of the ESIA was designed to follow the approach and methods, which are briefly 

presented below: 



Introduction 

8 

• A preliminary 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 Social Team composed of 6 persons 

and the Environmental Team included two persons. 

• Field surveys at four short-listed sites of second round were conducted during 13 to 17 

September 2021. The team consisted of three persons (a sociologist, an environmental 

specialist 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. 

• A field survey was conducted at the two selected sites (FulchariandKalihati) during 1 

October to 4 October, 2021. The team included two social specialists, a zoologist/fisheries 

specialist, a bio-diversity specialist and an environmental specialist. 

• Utilizing the surveys conducted by the design consultants, engineering designs, modeling 

outcomes, and related analysis which have been reported in the Feasibility Study (FS) report. 

• Collection, analysis and review of existing environmental quality (air, noise, soil, and water) 

data. 

• Conduct baseline environmental quality, ecological, wildlife, 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, demographic Characteristics, health and 

education.  

• Utilize national baseline data for health and safety practices in the construction and inland 

water transport. 

• 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 extensive 

consultation with various stakeholders (during June 2021, September-October 2021, and February 2022) 

including IAs, local and national institutions, focus group discussions (FGDs), and public consultation in 

locations of physical interventions. Specific FGDs was done to include Char 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, 

focusing 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 Co-Team Leader in 

active coordination with the Deputy Team Leader, E&S task leaders and the CEGIS Project Leader. The 

team composition is presented in Annex 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 Summary: The Executive Summary (ES) briefly discuss the major findings of the ESIA along with 

the summary of each chapter. 

Chapter 1: Introduction- The overview and background of the project along with the history of project 

activities in Jamuna River are discussed. The brief of the project activities, objectives, methodology, study 

area, and study team are addressed concisely.    
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Chapter 2: Policy, Legal and Regulatory Framework- The legal provisions related to environmental 

protection relevant to the planning stage and operational activities of Jamuna River Sustainable 

Management Program (JRSMP) are identified and discussed under the scope of the ESIA study. 

Chapter 3: Analysis of Alternatives- The alternatives considered during project planning and design 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 Description- This chapter first introduces the overall Program Framework, its 

implementation modalities, financial arrangements. Then it gives a detail description of the SOP-Project 1. 

The details include description of the components, the pilot sites, construction outline with specifics, 

costs and schedule of the program. 

Chapter 5: Environmental Baseline Conditions - All details of the program area covering the physical 

environment, topography, climate, morphological, hydrological, geological, geomorphological aspects 

have been addressed in chapter 5. The environmental quality (water, air, noise) has also been assessed in 

this chapter. 

Chapter 6: Biodiversity Baseline Condition - Biodiversity of the program area is a significant part in natural 

ecosystem. In this chapter, the habitat, ecosystem and biodiversity types, diversity 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 Baseline Condition - To provide a baseline of socio-economic and demographic 

indicators against which to measure the impacts of the JRSMP project over time, this chapter assesses the 

influence area against a number of social economic indicators, which are detailed out in the chapter. 

Chapter 8: Potential Significant Impacts, Risks and Mitigation Measures- The 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 Safety- This 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 Safety- The project activities, equipment, and infrastructure 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 project-affected 

communities and the corresponding responsibility of borrowers to avoid or minimize such risks and 

impacts. 

Chapter 11: Rapid Cumulative Impact Assessment- This chapter discusses the rapid cumulative impact 

assessment of the proposed JRSMP, Project 1 interventions. The objective of the current cumulative 

impact assessment is to evaluate the combined effects of the past, existing projects and proposed future 

developments within the RCIA study area.   

Chapter 12: Environmental and Social Management Plan- This chapter depicts the environmental and 

social management plan (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 project interventions in a way that 

minimizes the impact and risk on the environment, workers, and community. 

Chapter 13: Stakeholders Consultation and Disclosure- This chapter summarises the feedback received 

from the stakeholders and how those were incorporated in the project plan and ESIA as well. 

Chapter 14: Institutional Arrangements and Capacity Building- This chapter includes the present 

institutional arrangements and capacity of the implementation agencies, assess the gap of the IAs in 

implementing the E&S impacts and risks, and prepare recommendations for capacity building. In 
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addition, the chapter also includes the capacity requirements of the contractors and consultants and 

other stakeholders to implement the Project and training needs assessment. 

The annexes are: 

• Annex 1.1: Team Composition of the ESIA 

• Annex 2.1: National Acts 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 Assessment 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 12-1: Environmental and Social Code of Practices (ESCOP) 

• Annex 12.2: Draft TOR for Contracting NGO/Social Consulting Firm to Design Livelihood 

Restoration and Development 

• Annex 13.1: Stakeholder Consultation 
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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, assessing relevant 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 applicable 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 of the international 

financial institution, hence the 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 Environmental Clearance 

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

ECC obtaining procedure form ‘Red Category’ project can be summarized as follows: 

Carrying out Environmental Impact Assessment → Application to DoE → Approval of EIA → Obtaining 

Site Clearance Certificate and ECC → The ECC is subject to annual renewal. 

 

All legal provisions relevant to environmental protection applicable to the planning stage and operational 

activities of the JRSMP were identified 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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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 creates 

environmental hazards/ damage to the environment. This 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 construction 

and operation phases. This Act will be followed through the entire project's life cycle. The mitigation measures  

Environmental Conservation Rules 

(ECR), 1997 and Amendments 

Applicable- This Project falls under the "Red" category and requires clearance before the commencement 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 for 

obtaining Environmental Clearance Certificates from the regulatory authority i.e. Department of Environment. 

National Environment Policy, 1992 
Applicable- As the proposed project has the likeliness of having an impact on the surrounding environment. 

While preparing ESMP, this policy helped to design the outline and measures. 

National Environment Management 

Plan 1995 

Applicable- As related to habitat conservation and biodiversity, including environmental management and 

quality of life. The Mitigation plan and ESMP have been 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 by 

using an environment-friendly development mechanism. This action plan helped to design the overall program 

and the project.  

 

Fisheries  

Protection and Conservation of Fish 

Rules (1985) 

Applicable- The Project requires compliance with any rules set out to protect fish in the inland waters of 

Bangladesh. This rule helped to identify potential risk on fisheries and to identify appropriate mitigation 

measures. 

National Fisheries Policy, 1996 & 

1998 

Applicable- As the policy provided guidelines for protecting fish species, the subject project has a likeliness of 

impact on waterways and fish species. This policy helped to outline the fish management plan. 

 

Water  

 

National Water Policy (1999) 

Applicable- There will be a clear chance to pollute the water body and its resources during the construction 

and waterway transportation. The CDD component of the project was planned in line with the policy. The 

Water Resources Management Plan under the ESMP was prepared inline with the policy as well. 

National Water Management Plan, 

2001 (Approved in 2004) 

Applicable- this plan gives guidance on planning and designing the Water Management Infrastructures 

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 the 

atmosphere in the territory of Bangladesh. This act helped to identify the mitigation measures against the 

impacts on water and water resources. 
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Issue 
Bangladeshi Legislation or 

Regulation 
Remarks 

Inland Water Transport Authority 

Ordinance (1958) 

Applicable- As this Act is directly related to the development, maintenance, and control of inland water 

transport and certain inland navigable waterways. It helped to identify the mitigation measures.  

The Embankment and Drainage Act 

1952 

Applicable As this Act aims to consolidate the laws relating to embankment and drainage and to make better 

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 to prepare the ESMP. 

 

Agricultural and land use  

National Agriculture Policy, 1999  
Applicable- As this policy particularly emphasis on research on the development of improved varieties and 

technologies for cultivation in water-logged and salinity affected areas. It helped to prepare the ESMP. 

National Agricultural Extension 

Policy 2013  

Applicable- This is an extended policy for transferring technologies to crop, fisheries, and livestock sector 

development. Here, key elements of the lesson learned from existing policy, macroeconomic scenario, 

agroecology /bio-ecological zones, and current issues in agriculture such as natural disaster. It helped to 

prepare the ESMP. 

National Land Use Policy 

(MoL,2001) 

Applicable- As this policy has focused on the land reclamation process. Through this project, there will be an 

opportunity to resume some land using proper embankment protection technology. It 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 to 

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 sanctuaries, 

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 of 

Bangladesh by repealing the existing law relating to the country's conservation and management of wildlife. It 

helped to prepare biodiversity management plan of the ESMP. 

National Biodiversity Strategy and 

Action Plan of Bangladesh 2016-

2021 

Applicable- As this strategy has national targets for the biodiversity and presents guiding framework for 

biodiversity conservation, ensuring sustainable use of its components along with fair and equitable sharing of 

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 reportpresents different aspects of biodiversity in Bangladesh addressing the status and trends 

of biodiversity, progresses on implementation of National Biodiversity Strategy and Action Plan. It helped to 

prepare biodiversity management plan of the ESMP. 

Biodiversity Act- 2017 Applicable- As this Act regulates the biodiversity conservation and sustainable use of its water body and 
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Issue 
Bangladeshi Legislation or 

Regulation 
Remarks 

resources. It 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 also 

associated with worker's compensation if any fatal injury or death happens during the project implementation 

phase. It helped to prepare the LMP. 

Bangladesh Labour Rules, 2015 

Applicable- As these regulations have provided some guidelines in terms of how the Bangladesh Labour Act, 

2006 will be implemented, e.g., appointment letter, holiday, worker's health and safety, payment of wages, and 

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 life 

cycle; hence this law is applicable. It helped to identify occupational health and safety measures and plan. 

Land Acquisition and 

Resettlement 

The Alluvion and Diluvion 

Regulation, 1825 and the Alluvial 

Lands Act, 1920 

Applicable- as this Regulation and Act are used for declaring the rules to be observed in determining claims to 

lands gained by alluvion, or by dereliction of a river or the sea. These rules are applicable for the prevention of 

disputes concerning the possession of certain lands in Bangladesh gained by alluvion, or by dereliction of a 

river or the sea. The RPF prepared for this Project duly considered this regulation and act. 

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 to 

land acquisition during the construction phase. It helped to prepare the RPF and compensation plan. 

SEA/SH 

The Penal Code 1860 

Applicable: As it defines how to define and legally deal severe form of physical violence against women e.g. 

rape, physical assault it fall short to deal other form of gender based violence and sexual harassment e.g. 

harassment without physical contact. 

Women and Children Repression 

Prevention Act, 2000 

Domestic Violence (Prevention and 

Protection Act, 2010 

Applicable as it further defines the legal actions criminalizing various forms of violence 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 many International 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 developing countries, 

Bangladesh needs capacity enhancement support to fully implement the convention provisions. Table 2.2 

presents applicable Key Project-related 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 
Amendment of Ramsar Convention to protect specific 

habitats for waterfowl 

 

DoE/DoF 

CITES convention, 1973 1981 

Aim is to ensure that international trade in specimens 

of wild animals and plants does not threaten the 

survival of the species. 

DoE/DoF 

Bonn Convention 1979 Conservation of migratory species of wild animals DoE/DoF 

Prevention and Control of 

Occupational hazards 
1974 

Protect workers against occupational exposure to 

carcinogenic substances and agents 
MoH 

Occupational hazards due to air 

pollution, noise & vibration 

(Geneva) 

1977 
Protect workers against occupational hazards in the 

working environment 
MoH 

Occupational safety and health in 

the working environment (Geneva) 
1981 

Prevent accidents and injury to health by minimizing 

hazards in the working environment 
MoH 

Occupational Health services 1985 To promote a safe and healthy working environment MoH 

Convention on oil pollution damage 

(Brussels) 
1969 Civil liability on oil pollution damage from ships DoE/MoS 

Convention on oil pollution 1990 
Legal framework and preparedness for control of oil 

pollution 
DoE/MoS 

Vienna convention 1985 Protection of ozone layer DoE 

London Protocol 1990 
Control of global emissions that deplete the ozone 

layer 
DoE 

UN framework convention on 

climate change (Rio de Janeiro) 
1992 Regulation of greenhouse gases emissions DoE 

Convention on Biological Diversity 

(Rio de Janeiro) 
1992 

Conservation of biodiversity, sustainable use of its 

components, and access to genetic resources 
DoE 

International Convention on 

Climate Changes (Kyoto Protocol) 
1997 

An international treaty on climate change and 

emission of greenhouse gases 
DoE 

Protocol on biological safety 

(Cartagena protocol) 
2000 

Biological safety in transport and use of genetically 

modified organisms 
DoE 

Basel Convention, 1989 1993 

Designed to reduce the movements of hazardous 

waste between nations, and specifically to prevent 

transfer of hazardous waste from developed to less 

developed countries. 

DOE 
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2.3 The World Bank's Environmental and Social Framework (ESF) 

The Environmental and Social Safeguards (ESS) of the World Bank's Environmental and Social 

Framework (ESF) replacing the previous World Bank safeguard policies are 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 support in the ESF-

related matter aims to enhance the national regulations' capacity to evaluate and facilitate the JRSMP 

consistent with good international practice in technical, environmental, social, and health and safety 

standards. The Bank undertakes environmental 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 nature and magnitude of its 

potential environmental and social risks and impacts and the capacity and commitment of the Borrower.  

The JRSMP SOP has been rated as a high-risk category 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 OHS risks, low regulatory and institutional capacity, and 

low technical capacity. However, many associated risks and impacts can be mitigated if appropriate and 

timely measures are taken. While preparing the ESIA the ESSs were duly considered and the 

Implementing Agencies agrees to fulfil the requirements of ESSs. The relevant ESS standards of the World 

Bank applicable to JRSMP are mentioned below: 

• ESS 1. Assessment and Management of Environmental and Social Risks and Impacts,  

• ESS 2. Labor and Working Conditions,  

• ESS 3. Resource Efficiency 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 Resources,  

• ESS 8. Cultural Heritage, and 

• ESS 10. Stakeholder Engagement and Information Disclosure.  
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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 

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 

ESS1 – 

Assessment, and 

Management of 

Environmental 

and Social Risks 

and Impacts 

Yes 

The Borrower will conduct an environmental and social assessment 

of the proposed project to assess the environmental and social risks 

and impacts throughout the project life cycle.  The assessment will 

be proportionate to the risks and impacts of the project. 

Undertake stakeholder engagement and disclose appropriate 

information in accordance with ESS 10. 

Develop an ESCP, and implement all measures and actions set out in 

the legal agreement, including the ESCP. 

Conduct monitoring and reporting on the environmental and social 

performance of the project against the ESS's. 

The project will apply the country's applicable policy framework, 

national laws and regulations, institutional capabilities, and the 

relevant requirements of the Environmental Health and Safety 

Guidelines (EHSGs). 

The environmental and social assessment will apply a mitigation 

hierarchy, which will: (a) Anticipate and avoid risks and impacts; 

(b) Where avoidance is not possible, minimize or reduce risks and 

impacts to acceptable levels; (c) Once risks and impacts have been 

minimized or reduced, mitigate; and (d) Where significant residual 

impacts remain, compensate for or offset them, where technically 

and financially feasible. 

The Borrower will conduct Environmental and Social Audits in 

existing Projects or Activities. This will cover the risks and impacts 

identified in ESSs1–10. The audit will also review issues not covered 

by the ESSs, to the extent that 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, impacts, 

National Environmental 

Policy, 1992 

National Environmental 

Management Action Plan, 

1995 

Environmental 

conservation Rules (ECR), 

1997 and subsequent 

amendments  

Environment 

Conservation Act, 1995 

and subsequent 

amendments  

Bangladesh Climate 

Change Strategy and 

Action Plan (BCCSAP), 

2009 

 

ESIA screening and scoping may not cover all 

of the ESSs. Physical interventions of the 

project are screened to ensure they meet all 

ESSs requirements. 

The stakeholder engagement during the 

conduct of the ESIA is limited in scope and 

procedures compared to ESS10 

requirements. This ESIA comprehensively 

covered the criteria stipulated in the ESS10: 

A detail Stakeholder Engagement plan will be 

prepared and Information Disclosure, 

including the ESIA disclosure in IAs and 

World Bank's websites. 

 ECR 1997 (and subsequent amendments) 

does not require analysis of alternatives, 

which has been extensively covered in the 

ESIA as per ESS1 to identify ways of project 

footprints, technology selection, and design 

to apply mitigation hierarchy. 

 Mitigation measures do not follow any 

hierarchy of application, which is being 

covered to comply with ESS1. The ESIA 

adopted mitigation hirerchy as per the ESS1. 

There is no requirement in national policy to 

prepare an IAs commitment plan. The IAs 

have prepared ESCP as per the ESS1. 

Also, an ESCP is being included in the ESIA to 

comply with ESS1.  
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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 

and/or series of subprojects. The risks and impacts cannot be 

determined until the program or subproject details have been 

identified.  

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.  

ESS2 – Labor and 

Working 

Conditions 

 

Yes 

The Borrower will develop and implement Labor Management 

Procedures applicable to the project. 

The Borrower will identify potential risks of child labor, forced 

labor, and severe safety issues related to primary suppliers. A child 

under the minimum age will not be employed or engaged in 

connection with the project. 

Measures relating to occupational health and safety will be applied 

to the project. The OHS measures will include the requirements of 

ESS2. They will consider the General Environmental Health and 

Safety Guidelines (EHSGs) and, as appropriate, the industry-specific 

EHSGs and other GIIP. The OHS measures will be designed and 

implemented to address (a) identification of hazards, (b) provision 

of preventive and protective measures, (c) training of project 

workers, (d) documentation, reporting, and remedies of 

occupational 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 

entities and have in place labor-management procedures applicable 

to the project that will allow them to operate. 

The Borrower will require measures to be implemented to ascertain 

that community workers are provided voluntarily as an outcome of 

individual or community agreement. 

Bangladesh Labor Act, 

2006 (amended in 2013, 

2015, and 2018) 

The Bangladesh Labor Act does not make it 

mandatory for development interventions to 

be assessed and reviewed in labor and 

working conditions, including OHS, during 

construction. An OHS plan is prepared to 

comply with ESS2, which will be further 

extended by the Contractor during 

construction stage. 

The labor act does not require development 

projects to prepare labor management 

plans/procedures. This ESIA prepared a 

labor-management procedure to comply with 

ESS2 covering direct, contracted, community, 

primary supply workers, and government 

civil servants. The procedure also covered 

management of worker relations, including 

workers specific GRM, terms and conditions 

of employment, non-discrimination and equal 

opportunity, protection of workforce, and 

prohibition. 

No Child below 14 is permitted to work. Child 

above 14 but below 18 can work if s/he 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. 
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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 

A Labor ManagementProcedure along with 

Worker Code of Conduct has been prepared 

in line with the ESS2 which will be followed 

by the contractor and the PIU as well. 

ESS3 – Recourse 

and Efficiency, 

Pollution 

Prevention and 

Management 

Yes 

Resource Efficiency: The Borrower will implement technically and 

financially feasible measures for improving the efficient 

consumption of energy, water, and raw materials, as well as other 

resources. 

Pollution prevention and management: The Borrower will avoid the 

release of pollutants or, when avoidance is not feasible, comply with 

the national or EHSG standards, whichever is most stringent. This 

applies to the release of contaminants to air, water, and land due to 

routine, non-routine, and accidental circumstances, with the 

potential for local, regional, and transboundary impacts. 

Environmental 

Conservation Act (ECA) 

1995  

Noise Pollution Rules 

(2006) 

National Fisheries Policy, 

1998 

Water Supply and 

Sanitation Act, 1996 

National Water Bodies 

Protection Act, 2000 

National Agriculture 

Policy, 2013 

Environment Court Act, 

2000 and amendment in 

2002 

Existing national energy and water 

conservation policies, laws, and regulations 

require development projects to assess 

resource efficiency issues and incorporate 

them into their ES risk management plans. 

GOB has rules and regulations that address 

pollution prevention, such as ECA 95, ECR 97, 

Rules for hazardous waste management, and 

strategies for adaptation and mitigation to 

climate change. While existing regulations 

address many ESS3 requirements, there are 

gaps in many cases, such as lack of rules 

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 revetment 

work) considering the resources efficiency as 

per the ESS3 throuhg 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 the 

affected communities during project cycle and mitigation measures 

The Borrower will design, construct and operate structural 

elements of the project in accordance with national legal 

requirements, Environmental Health and Safety Guidelines (EHSGs), 

and Good International Industry Practices, considering safety risks 

Noise Pollution (Control) 

Rules 2006 

National Strategy for 

Waste Management 

National Policy for Safe 

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 will 

fulfill and ensure the community health and 

safety issue partially.  
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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 

to communities, climate change, and natural hazards.  

The Borrower will establish and implement appropriate quality 

management systems to anticipate and minimize risks and impacts 

that community service projects may have on community health 

and safety. In such circumstances, the Borrower will also apply the 

concept of universal access, where 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, where appropriate, 

will develop measures and plans to address them. The Borrower 

will incorporate technically and financially feasible road safety 

measures into the project design to prevent and mitigate potential 

road safety risks to road users and affected communities. 

The Borrower will identify the project's potential risks and impacts 

on ecosystem services that may be exacerbated by climate change. 

Adverse impacts will be avoided, and if they are unavoidable, the 

Borrower will implement appropriate mitigation measures. 

The Borrower will avoid or minimize the potential for community 

exposure to water-related and vector-borne diseases and hazardous 

material.  

The Borrower will take measures to avoid or minimize the 

transmission of communicable diseases associated with the influx of 

temporary or permanent project labor. 

The Borrower will avoid or minimize the potential for community 

exposure to hazardous materials and substances that the project 

may release. 

The Borrower will identify and implement measures to address 

emergency events, including both natural and man-made hazards. 

The Borrower, while retains direct or contracted workers to 

provide security to safeguard its personnel and property, will assess 

Drinking Water Supply 

and Sanitation (1998)  

National Water 

Management Plan, 2001 

(Approved in 2004) 

Bangladesh Climate 

Change Strategy and 

Action Plan (BCCSAP) 

2009 

The gaps will be addressed through suitable 

provisions in ESMP and the contractor's 

obligation as part of the Contractor's ESMP 

for CHS. In addition, the contractor will be 

responsible for implementing the ESMP 

regarding community health and safety, 

which includes the OHS plan, Labor 

Management Plan, Workers Camp 

Management Plan, Traffic and Road Safety 

Management Plan, etc. 

The national law also does not consider 

SEA/SH compliant GRM, workers' Code 

of Conduct, provisions of SEA/SH service 

providers and institutional capacity 

building on SEA/SH risk management. A 

standalone Action Plan against the 

SEASH impact and risk has been 

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 

risks posed by these security arrangements to those within and 

outside the project site. 

ESS5 – Land 

Acquisition, 

Restrictions on 

Land Use, and 

Involuntary 

Resettlement 

(Project Design) 

Yes 

The Borrower will demonstrate that involuntary land 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 at 

replacement cost and other assistance as necessary to help them 

improve or at least restore their living standards or livelihoods. 

The Borrower will take possession of acquired land and related 

assets only after compensation following ESS5 has been made 

available and, where applicable, displaced people have been 

resettled and moving allowances have been provided to the 

displaced persons in addition to compensation. 

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 possible in 

project development to address specific concerns about 

compensation, relocation, or livelihood restoration measures raised 

by displaced persons (or others) in a timely fashion. 

The Borrower will conduct a census to identify the persons15 who 

will be affected by the project, to establish an inventory of land and 

assets to be involved, to determine who will be eligible for 

compensation and assistance, and to discourage ineligible persons, 

 

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 a 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 

There is no provision for voluntary land 

donation 

Gap Filling measures: 

A Resettlement Policy Framework has been 

prepared in line with the ESS5. 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, 

 

 

15 Affected persons may be classified as persons: (a) Who have formal legal rights to land or assets; (b) 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 (c) Who have no recognizable legal right or claim to the land or assets they occupy or use. 
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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 

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 as arrangements for a 

timely and coordinated response to unforeseen circumstances 

impeding progress toward desired outcomes. The total fees of 

resettlement activities necessary to achieve the project's objectives 

are included in the project's total costs. 

The Borrower will establish procedures to monitor and evaluate the 

implementation of the plan and will take corrective action as 

necessary during implementation to achieve the objectives of ESS5. 

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 cut-off date for non-

title holders will be considered the date of 

the census survey. 

If the compensation according to the ARIPA 

2017 do not meet the replacement cost, 

additional top-up payments will ensure 

replacement cost at the current market 

pricetogether with transitional support 

Extensive consultations will be carried out 

during all phases of the project. A separate 

SEP will be prepared. 

The project will pay particular attention to 

the vulnerable groups, i.e., additional grants, 

livelihood training, job opportunities during 

construction, etc. 

The RPF clearly describes requirements to 

meet in case of voluntary land donation 

procedures and Negotiated Settlement. 

 

ESS6 – 

Biodiversity 

Conservation and 

Sustainable 

Management of 

Living Natural 

Resources 

Yes 

The Borrower will avoid adverse impacts on biodiversity and 

habitats.  

When avoidance of adverse impacts is not possible, the Borrower 

will implement measures to minimize the negative effects and 

restore biodiversity in accordance with the mitigation hierarchy 

provided in ESS1 and with the requirements of ESS6.  

The Borrower will ensure that competent biodiversity expertise is 

utilized to conduct the environmental and social assessment and the 

National Biodiversity 

Strategy and Action Plan 

(2004) 

The Forest Act, 1927 and 

subsequent amendments 

in 1982 and 1989 

National Forest Policy, 

1994 

 

 

Though these strategies and action plans 

cover bio-diversity conservation but do not 

directly cover the issues related to ecosystem 

services. World Bank ESS6 standard will be 

considered during the assessment of project 

impact. 
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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 

verification of the effectiveness and feasibility of mitigation 

measures.  

The Borrower will develop and implement a Biodiversity 

Management Plan where significant risks and adverse impacts have 

been identified. 

Wildlife Conservation 

(Protection and Safety) 

Act, 2012 

Bangladesh Biodiversity 

Act, 2017 

The ESIA covered habitat assessment, critical 

habitat assessment, and fulfilled other 

requirements. The ESMP covered the ‘no net 

loss’ and ‘net gain’ requirements. 

ESS7 - Indigenous 

Peoples/Sub-

Saharan African 

Historically 

Underserved 

Traditional Local 

Communities 

 

Not 

relevant 

(The ESIA 

confirmed 

and the 

WB team 

agreed), 

there is no 

indigenous 

people 

living in 

the project 

AOI as well 

as in the 

study area. 

The Borrower will assess the nature and degree of the expected 

direct and indirect economic, social, cultural (including cultural 

heritage), and environmental impacts on Indigenous Peoples who 

are present in, or have a collective attachment to, the project area.  

The Borrower will prepare a consultation strategy and identify how 

affected Indigenous Peoples will participate in project design and 

implementation.  

The Borrower's proposed measures and actions will be developed 

in consultation with the affected Indigenous Peoples and contained 

in a time-bound Indigenous Peoples plan. 

The Borrower will proactively engage with the relevant Indigenous 

Peoples to ensure their ownership and participation in project 

design, implementation, monitoring, and evaluation 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 those relating to gender) that may limit 

opportunities to benefit from, or participate in, the project. 

The Borrower will design and implement the project to provide 

affected Indigenous Peoples equitable access to project benefits. 

The Borrower will minimize and/or compensate for the adverse 

impacts in a culturally appropriate manner proportionate to the 

nature and scale of such effects and the form and degree of 

vulnerability of the affected Indigenous Peoples. 

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 

East Bengal State 

Acquisition and Tenancy 

Act, 1950 

The Acquisition and 

Requisition of Immovable 

Property Act, 2017 

Bangladesh Water Act, 

2013 

Participatory Water 

Management Rules, 2014 

EA guideline for Water 

management Project 

The land Right is managed by East Bengal 

State Acquisition and Tenancy Act, 1950. 

The participation of people, requirement of 

considering social impacts or impacts on 

community are required by EIA Guideline, 

Water Act 2013 and Participatory Water 

Management Rules 2014. Although, there is 

no explicit mentioning of indigenous people, 

the relevant rules are applicable to them as 

well.  

However, requirements are not clearly 

explained as it has been illustrated in the ESF 

which results in ignorance and negligence. 

The requirements of GRM targeting the 

indigenous people is not required by national 

law.  
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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 

culture, as well as measures to avoid all undesired contact with 

them as a consequence of the project. The aspects of the project that 

would result in such undesired contact will not be processed 

further. 

The Borrower will ensure that a grievance mechanism is established 

for the project, as described in ESS10, which is culturally 

appropriate and accessible to affected Indigenous Peoples 

ESS8 – Cultural 

Heritage 
Yes 

The Borrower will determine the potential risks and impacts of the 

project's proposed activities on cultural heritage. 

The Borrower will avoid impacts on cultural heritage. When 

avoidance of impacts is not possible, the Borrower will identify and 

implement measures to address impacts on cultural heritage in 

accordance with the mitigation hierarchy of ESS1. Where 

appropriate, the Borrower will develop a Cultural Heritage 

Management Plan. 

The Borrower will implement globally recognized practices for 

field-based study, documentation, and protection of cultural 

heritage in connection with the project, including contractors and 

other third parties. A chance finds procedure is a project-specific 

procedure that will be followed if previously unknown cultural 

heritage is encountered during project activities. It will be included 

in all contracts relating to the project's construction, including 

excavations, demolition, earth movement, flooding, or other changes 

in the physical environment. 

Antiquity Act, 1968: 

Antiquity Preserving 

Rules, 1986  

Bangladesh National 

Building Code, 1993 

EIA Guidelines of DoE 

The Antiquity Act 1968 and Antiquity 

Preserving Rules, 1986 generally protect 

archeological sites and designated 

cultural/historical sites. The EIA guidelines 

generally advised avoidance of impacts on 

culture and heritage while construction and 

operation of any project. However, there is no 

specific and clearly defined procedures on 

how to ensure protection of cultural heritage 

during project implementation. 

Although the ESIA found no known cultural 

heritage within the study area, a chance 

finding procedure has beenincluded in the 

ESIA (as an Environmental and Social Code of 

Conduct) 

ESS9 – Financial 

Intermediaries  

No 

(Confirmed 

by WB 

team) 

 

This ESS is not relevant to 

the project and hence and 

hence not assessed 

Not assessed 

ESS10 – 

Stakeholder 

Engagement and 

Yes 
Engage with stakeholders in meaningful consultations during the 

project life cycle, commencing as early as the project development 

stage to get information on the project design. The nature, scope, 

 

Environmental 

conservation Rules, 1997 

In case of water management project, it is 

required by the Rules (Water Act 2013, 

Participatory Water Management Rules 2014 
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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 

Information 

Disclosure 

and frequency of stakeholder engagement will be proportionate to 

the nature and scale of the project and its potential risks and 

impacts. 

Borrowers will provide stakeholders with timely, relevant, and 

accessible information and consult with them in a culturally 

appropriate manner, free of manipulation, interference, coercion, 

discrimination, and intimidation. 

The process of stakeholder engagement will involve (i) stakeholder 

identification and analysis; (ii) planning how the engagement with 

stakeholders will take place; (iii) disclosure of information; (iv) 

consultation with stakeholders; (v) addressing and responding to 

grievances; and (vi) reporting to stakeholders. 

The Borrower will maintain and disclose as part of the 

environmental and social assessment, a documented record of 

stakeholder engagement, including a description of the stakeholders 

consulted, a summary of the feedback received and a brief 

explanation of how the feedback was taken into account, or the 

reasons why it was not being considered. 

and subsequent 

amendments 

Environmental 

Conservation Act (ECA) 

1995  

Noise Pollution Rules 

(2006) 

Bangladesh Water Act, 

2013 

Participatory Water 

Management Rules, 2014 

Guideline for 

Environmental 

Assessment for Water 

Sector Project 

and the Guideline for EA) to engage the local 

people and relevant stakeholders in project 

planning, construction and operation.  

The ECR 1997 allows for public consultation 

as part of the preparation of ESIA reports. 

However, there is a gap in systematic 

engagement of the people throughout the 

project life cycle as it has been illustrated by 

ESS10. Under this project, a Stakeholder 

Engagement Plan (SEP) has been prepared to 

ensure such engagement with stakeholders 

and information disclosure to stakeholders 

occurs at various stages of the Program / 

Project 
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2.5 WBG General EHS Guidelines, 2007 

The EHS Guidelines are technical reference documents with general and industry-specific examples of 

Good International Industry Practice (GIIP). They are referred to in the World Bank's Environmental and 

Social Framework and IFC's Performance 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 whichever is more stringent. 

The General EHS Guidelines contain the following information: 

1. Environmental 

• Air Emissions and Ambient Air Quality 

• Energy Conservation 

• Wastewater and Ambient Water Quality 

• Water Conservation 

• Hazardous Materials Management 

• Waste Management 

• Noise 

• Contaminated Land 

2.  Occupational Health and Safety 

• General Facility Design and Operation 

• Communication and Training 

• Physical Hazards 

• Chemical Hazards 

• Biological Hazards 

• Radiological Hazards 

• Personal Protective Equipment (PPE) 

• Special Hazard Environments 

• Monitoring 

3.  Community Health and Safety 

• Water Quality and Availability 

• Structural Safety of Project Infrastructure 

• Life and Fire Safety (L&FS) 

• Traffic Safety 

• Transport of Hazardous Materials 

• Disease Prevention 

• Emergency Preparedness and Response 

4. Construction and Decommissioning 

• Environment 

• Occupational Health and Safety 

• Community Health and Safety 

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
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3. Project Description 

3.1 Jamuna River Sustainable Management Program Framework 

The JRSMP has 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 on piloting of an innovative river 

training structure for two pilot sites, aids to navigation for the entire program area, hydro-dynamic 

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, scaled-up 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 Corridor.  This ESIA is prepared for SOP 1. SOP 1 targets carrying out feasibility level 

studies, preparing E&S documents (which will be updated at a detailed design stage), appraisal of the 

planned activities, obtaining approval from the Bank.  

 

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

3.2 Proposed Project 

This ESIA study is conducted for SOP 1(the Project) and based on feasibility studies. The Project invests 

USD88.33 million over 4.5 years, combining investments in river structures, navigation channel 

development, disaster risk financing solutions, and community engagement for the first time in 

Bangladesh. Through this multisectoral approach, all phases of disaster management cycle—mitigation, 

preparedness, response, and recovery—are supported to deal with flood and bank erosion. 

Majorcapitalworks that rehabilitate and modernize the GoB’s on-going river works will be limited only 

under Components 1 and 4, and the rest of the financing would be used for procurement of goods, O&M, 

and TA. Components will be implemented in different sections of the Jamuna River, within the 250 km 

stretch between Daikhowa and Aricha.  

The proposed project is comprised of four components as provided below and the location map is 

presented in Figure 3.2: 

• Component 1: Flood and bank erosion management, to be implemented by BWDB (93.40 

million USD) 

• Component 2: Navigation channel development, to be implemented by BIWTA (53.20 million 

USD) 
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• Component 3: Financial Protection of Communities, to be implemented by IDRA (10.20 

million USD) 

• Component 4: Community Engagement and Project Management, to be implemented by 

BWDB and BIWTA (28.90 million USD) 

• Component 5: Contingent Emergency Response Component (CERC), to be implemented by 

BWDB and BIWTA (zero cost) 

3.2.1 Component 1:  Flood and Riverbank Erosion Management 

The Component 1 will finance the piloting of an innovative technology of river training and bank 

protection works. For River management, top-blocked permeable Groyne (TBPG) is considered in two 

pilot sites. TBPG is a type of intervention which works like a permeable Groyne in 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: 

• Geo-bag and geo-textiles: For toe and earthen embankment protection purpose, geobags and 

geo-textiles will be used. It is estimated that about 126,403numbers of 250kg geobags, 3& 5 

layers for Fulcharisite and 216,720 numbers of 250kg of geobags, 5 layers for Kalihati site 

required. 

• 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 and protect the 

bank against impacts of wave and current induced forces. It is estimated that 69,869 number 

of CC block will be placed in the +21.44mMSL crest elevation for a length of 2430m length in 

Fulchari site and 56,039 numbers of CC block in the 15.6m crest elevation for a length of 

1,625m length in Kalihati site. 

• 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 the Groynes.  

• 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 sites – i) Uria union inFulchariupazila in Gaibandhadistrict and ii) Kalihati 

in Kalihati and Tangail Sadar Upazila of Tangail district (Figure 3.2) for piloting the selected technology. 

Two pilot sites are about 100 km apart, Fulchari site is in the upstream and Kalihati is in the downstream 

(Figure 3.2). Later, the Government requested some additional river bank protection work at Kaoakola 

(also spelled as Kawakhola) Char of Jamuna near Sirajganj and canal excavation. Descriptions of activities 

at 2 pilot sites and the KaokolaChar are provided in the sub sections following the Figure 3.2.  
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Figure 3.2: Map of the Project Location



Project Description 

31 

  

Figure 3.3: Two Selected Sites for Piloting of River Training Works 

Selected Pilot Site 1-Fulchari, Gaibandha 

This segment is located along the right bank of the Jamuna River at Uria union of 

FulchariupazilaofGaibandhaDistrict (Figure 3.3). Balashi ghat is an important ferry terminal 

andeconomiccenter nearby. Before construction of Bangabandhu bridge, there was a rail terminal and rail 

ferry terminal at Balashi ghat. 

Fulchari Pilot Site conceptual design included 2.43 km of river protection works with five Groynes, three 

with lengths of 220 m each, the fourth one is of 270m and the fifth one with a length of 350m. In addition, 

compacted earth-filled embankment of 1:2 slopes in both riverside and countryside will be constructed. 

The riverside slope will be protected by C.C. Blocks and the toe of the revetment will be protected by 

layers of 250 kg sand-filled geobags. (Figure 3.4). 

 

Type 1 Groyne 

 

Type 2 Groynes 

 

 

Type 3 Groynes 
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Figure 3.4: Conceptual Design of Fulchari, Gaibandha (Pilot Site 1) 

The site is exposed to severe erosion in the last monsoon. Some existing vulnerable settlements, bazar 

and other structural development were found along the bank-line as well, and along some locations 

vertical erosion pattern was observed. 

 

Figure 3.5: Typical Embankment Cross-section 

Selected Pilot Site 2-Kalihati, 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 Bangabandhu 

Multipurpose Bridge (Figure 3.3). The site is just around 500m downstream of Dhaleshwari (new)-Pungli 

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). Groyne 1 has a length of 80 m, Groyne 2 with 

a length of 190 m and Groynes 3 to 6 are with a length of 150 m each. 

 

Figure 3.6: Conceptual Design of Alipur, Tangail Pilot Site 2 

Currently severe erosion has been observed at Alipur along the protected river bank and unprotected 

river bank area. Kalihati site has also been exposed to continual erosion 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 bank-line, which resulted from the 

downstream movement of the right-bank Char system near the Jamuna Multi-purpose bridge. The 

average rate of erosion at the most erosion-prone reach (d/s of the new Dhaleshwari 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 bank-line, which has been 

deteriorated during the last one and half years (from March 2020 to October 2021). 
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Figure 3.7: Riverbank Erosion along the Kalihati Site 

3.2.2 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 consideration under 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 Charts 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 development following the River Navigation Master Plan 

shall be implemented in Project 2 of the program. 

Sub-component: Hydrographic surveys and RIS 

The Jamuna Riverbed is constantly changing, due to the extreme river dynamics. Sand banks are 

migrating along the river, channels are moving from one side of the river to the other, etc. Therefore, it is 

of utmost importance to have frequent updates of navigation Charts, which should be made available for 

the shippers on the river. To prepare these navigation Charts, following steps are considered under 

Component 2. The 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 standards:16 

• Physical aids to navigation are any sort of signal or guidance equipment which helps 

navigation, both day and night, such as traffic signs, buoys, fog signals, and day beacons. 

 

 

16 PIANC is the World Association for Waterborne Transport Infrastructure, established in 1885. It 

provides guidance and advice for a sustainable waterborne transport infrastructure 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 criteria 

are met. Currently, navigation in the Jamuna River does not meet any of the criteria. 
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Locations with high navigation challenges will be prioritized, and aids will be repositioned 

based on hydrography survey results, several times a year. 

• Very high frequency (VHF) radar aids situational awareness and communications between 

vessels and shore-based stations. The Project will equip the shore-based stations, train 

station operators, and specify VHF requirements on board.  

• 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, allowing physical 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. 

• Automatic Identification System (AIS) will be installed between the Bangladesh–Indian 

border in the upstream and the Sirajganj bridge in the downstream. This will allow tracking 

and monitoring of the traffic on the Jamuna River. 

• Notice to skippers (NTS) uses the vessel’s position and heading to inform the skipper 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 are triggered. 

Physical Aids to Navigation 

Buoys 

For river navigation, a standard has been put in place by the United Nations’ Economic Commission for 

Europe (Commission Economique pour l’Europe des Nations Unies, 2009). This standard iscalled CEVNI, 

which stands for “Code Européen des Voies de la Navigation Intérieure”. In this standard, the shapes, 

colors, 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 side of 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 

conventional 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, which are mounted on the buoys for night 

navigation, have a different color and rhythm (Figure 3.10).  

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 night-time navigation. 

Normally a lateral green and red buoy are not installed in the 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. 
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 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 3.8: 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 line marks or mid-channel marks, to indicate entrance channel of a port 

or an estuary approach or a landfall. The buoy is spherical- or pillar-shaped with red and white vertical 

stripes. The top sign is a single red sphere. For the night-time navigation, a white light is installed which 

has a rhythm isophase, occulting and one long flash every 10 seconds. 

 Safe water buoy 

 

 

Color  Red and white vertical stripes  

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 3.9: Summary of Requirements for Safe Water Buoys according to CEVNI  
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iii. Isolated danger buoys  

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 has two 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 3.10: 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. These marks are located on the bank close to the river’s edge and indicate the position of the 

fairway in relation to the bank. Together with the buoyage 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 red, 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 numbers.  

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 night-time 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.  
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 Hug the right bank Hug the left bank 

 

  

Color  Red and white  Green and white  

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 downstream to upstream  Odd numbers, from downstream to upstream  

Figure 3.11: Summary of Requirements for Hug the Bank Marks according to CEVNI 

ii. Cross-over marks 

Cross-over marks (3.14) indicate at which point the fairway passes from one bank to another and also 

gives the axis of this cross-over. Cross-over marks should always be combined with the hug the bank 

marks, which are discussed in the previous section. Cross-over marks can also serve as landmarks. 

For the cross-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 even number Characteristic other than the group-flashing 

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 cross-over 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 occulting with an odd number Characteristic other than the group-flashing 

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 

even number Characteristic other than the 

group-flashing rhythm with a group of two 

flashes  

Yellow light, flashing or occultingwith an odd 

number Characteristic other than the group-

flashing rhythm with a group of three flashes 

Numbering Even numbers, from downstream to 

upstream  

Odd numbers, from downstream to upstream  
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Figure 3.12: 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 channel is not 

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 wait 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 and 

possible. 

 No passing or overtaking 
No passing or overtaking of convoys by 

convoys 

 

  

Color  Red, white and black  Red, white and black  

Shape of mark  Crossed rectangular board with single arrows  
Crossed rectangular board withdouble 

arrows  

Light  n/a  n/a  

Numbering  n/a  n/a  

Figure 3.13: Summary of Requirements for No Passing or 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 fairway 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 downstream 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.  

 Width of passage or channel limited 
There are restrictions on navigation: 

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  
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Figure 3.14: 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 prescribe 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 on the 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 a narrow 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 proceeding downstream and wait until they have passed through the section. 

 VHF Call Sign Give a sound signal 

 

  

Color  Red, white and black  Red, white and black  

Shape of mark  
Square board with red border, marked with 

‘VHF’ and channel number  
Square board with red border andblack circle  

Light  n/a  n/a  

Numbering  n/a  n/a  

Figure 3.15: Summary of Requirements for Mandatory Signs 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 summarized in 

Figure 3.18. Reference will be made to these rhythms during the description of the different AtoN. 
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Source: Commission Economique pour l’Europe des Nations Unies, 2009 

Figure 3.16: Rhythm of Light Sequences, Used in Navigation 

Sub-component 2.2: Prototype Structures 

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

environmentally friendly design.17 

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. 

• 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, 

 

 

17 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 anti-fouling paints on the 

underwater part of the hull, as opposed to heavy metal 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 collection, 

including bilge oil.  
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examining cross-border cargo demand to determine viable cargo tonnage, lowest allowable 

depth, required dredging, and terminal locations.  

• The Resource Management and Operations Plan will be developed to define the BIWTA’s 

resource and capacity requirements needed for ITW improvements envisioned 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 upazilla-level offices, propose an inventory of required equipment, and prepare 

the annual budgets. 

• 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 the 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 

endorsements where possible. 

• Capacity building of the BIWTA staff will entail upgrading the BIWTA’s existing crew 

training centers to modernize the curriculum 18  and equipment in line with the 

internationally recognized Standards of Training, Certification, and Watchkeeping (STCW).19 

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 firms, to apprise them of IWT opportunities, new 

technology, and safety issues.  

 

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. 

3.2.3 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 payout-eligible flood 

events occur. The arrangement will reduce the disaster-related 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.  

• Subcomponent 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 gender-balanced access. Two solutions are being considered: 

o Macro- or meso-level insurance. The policy will be held by government entities that will 

offer disaster relief payments to communities when payout-eligible flood events occur. 

This solution aims to ensure budget stability of government entities while responding to 

the needs of communities.  

 

 

18A mix of traditional and emerging themes will be incorporated in the curriculum, such as waterways development and 

management, surveying, dredging, terminal management, traffic safety, procurement, E&S, performance-based dredging, monitoring 

of inspections and certifications, green IWT vessels, and multimodal logistics and supply chain development. 

19The 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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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.  

o Insurance Development and Regulatory Authority (IDRA) will implement this 

component of financial protection. 

• Subcomponent 3.2: Institutional strengthening:Capacity gaps to deliverSubcomponent 3.1 

will be identified in relevant government agencies, and tailored interventions will be 

delivered to address the gaps as per the guidelines developed in the Operation’s Manual for 

the component. M&E and learning will be supported as well, so that the financial solutions 

developed can be scaled up in Phase 2. A gender strategy will be prepared by the Insurance 

Development and Regulatory Authority (IDRA) to ensure women’s access to disaster risk 

financing and relevant livelihood opportunities.  

3.2.4 Component 4: Community Engagement and Project Management 

Subcomponent 4.1: Community driven development. The Project puts people along the Jamuna River at 

the center, directly engaging and empowering them, forming pilot WMGs that promote participatory 

planning, decision making, and monitoring in the river management sector.  Following the PWMR 

recommendation, they will be encouraged to use Labor Contracting Societies (LCS) to offer income 

generating opportunities to poor community members. At least a third of their members will be women, 

who will be an entry point to consult on the SoP’s gender aspects. An Operation Manual will be prepared 

to guide the implementation of the component. Further, a gender strategy will be prepared by all the IAs 

to strengthen women’s participation in WMGs and their executive committees as members and leaders, 

offer tailored training on women’s leadership, decision making, and skills development, and to ensure 

women’s access to livelihood opportunities. The WMGs would deal with the following subjects on a 

mutually unexclusive basis:  

o Climate and disaster risk preparedness and responsewill be enhanced in select 

communities by apprising them of contingency planning and early action protocols, 

including in Component 1 sites to deal with potential, albeit unlikely, collapse of the 

structures induced by climate disasters. Targeted trainingwill be delivered to communities 

to help them understand the financial protection to be offered through Component 3 and 

post-shock labor opportunities through LCS.  

o Buoys management cannot be done solely by the BIWTA, and help from local communities 

is a must. WMGs will be formed in select communities to encourage their ownership of the 

asset and inform how villagers can avoid behaviors that may incur damages to buoys.20 LCS 

will be contracted to perform basic maintenance and report any abnormalities that they 

cannot handle to the BIWTA as soon as possible.  

o Kawakhola char development will engage communities from planning and design stages. 

LCS will be contracted to do some relevant civil works, including those relevant to climate 

change mitigation, such as constructing embankments and revetmentsand canal excavation 

to ease the goods transportation for the char dwellers. 

Subcomponent 4.2: Project management. It will support the BWDB, BIWTA, and IDRA’s Project 

Implementation Units (PIUs) for implementing the Project. Costs to be covered include equipment, 

furniture, and consultancy services on fiduciary, E&S (including an ESA/ESMP update during the 

 

 

20 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 damaged by a ship. They can also help avoid stealing of its lantern 

and remove debris near it, like sticks and bamboo. 
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implementation of the Project), and M&E. On E&S, an assessment on institutional capacity will be carried 

out and based on it, a dedicated E&S risk management unit will be set up at BIWTA by revising the 

current organogram and it will be fully functional by the mid-term review of the project’s 

implementation. For the BWDB, the existing E&S unit will be further strengthened. All PIUs will be staffed 

with qualified E&S, gender, sexual exploitation, and abuse (SEA) and/ sexual harassment (SH), 

occupational health and safety (OHS,) and stakeholder engagement and communications specialists, 

proportional to their respective E&S risks. Relevant training materials will be developed, and regular 

trainings will be provided to the relevant staff, first in the PIUs and later in the IAs. 

3.2.5 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 emergency, 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, with a “negative list” on E&S, 

for accessing funds under this component will be described in the Project Operation Manual (POM). 

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 of Groynes and bank protection works are provided below: 

Construction of Groynes 

Groynes are structures built from the riverbank into the river. There is a preferred angle between the 

Groyne and the bank depending on the purpose of 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 width 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 of Groynes, length of Groynes, the crest level of Groynes (i.e., either 

at flood plain level or at embankment level), and the possible scour at the head of the Groyne. Groynes can 

be classified in different way: according to the method and materials of construction and permeable or 

impermeable. In this project Top Blocked Permeable Groyne will be constructed (Figure 3.19 and Figure 

3.20). 

  
(Teraguchi et. al. 2011)21 (Khaleduzzaman, 2014)22 

 

 

21Teraguchi, H., Nakagawa, H., Kawaike, Kenji., Baba, Y., Zhang, Hao., 2011 Alternative Method for River Training Works: Bandal-Like 

Structures. Journal of Japan Society for Civil Engineers (Hydraulic Engineering) 67(4). 
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Figure 3.17: Sketch of Permanent-Type Top Blocked Permeable Groyne 

 
Bandal-like structure (temporary TBPG) at Kazipur (Rahman et.al 2020)23 

Figure 3.18: Typical Examples of Top Blocked Permeable Groynes 

Top Blocked Permeable Groyne (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 the riverbed. The diameter of each 

RCC pile is about 0.75m~90 m and the distance between the pile is 5 m. The piles will be constructed 

following in-situ cast piling and using rotary drilling, no hammer will be used. Generally, protrusion 

length of the permeable Groyne is determined by the distance between riverbank to the local scour hole. 

The length of the proposed Groynes varies from 80m to 190m and the angle of the groynes 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 Groyne has opening for passage of water. Top blockage will be made of RCC. 

Top blocked permeable Groyne has been considered in two pilot sites. Lengths of 2.13 km for Fulchari 

and 1.6 km for Kalihatialong the river bank are considered (Figure 3.21 and 3.22).  

 

 

 

22Khaleduzzaman, A T M, 2014. Experimental Study on River Course Stabilization and Restoration by using Groin-like Structures. 

M.Sc. Thesis, Graduate School of Engineering, Department of Civil Engineering Kyoto University 

23 Rahman A M., Rahman M.M., Shampa, Haque, A., Dustegir, MM., Nishat NJ., Nakagawa, H., Hossain, M., 2020. Performance 

Evaluation of Bandal-like Structure for Sediment Management in Braided Jamuna River. Proceedings of the 22ndIAHR-APD Congress 

2020, Sapporo, Japan. 
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Figure 3.19: Design of FulchariGroyne 

  

  

Figure 3.20: Design of KalihatiGroyne 

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 components (Figure 3.23): 

• Wave protection built above low water level, consisting of concrete blocks/geobags placed 

on a geo-textile filter layer. 

• Underwater slope protection consisting of three layers of C.C block/sand-filled geo-bags 

large enough to be stable under design flow velocities, and providing a tight cover layer 

including filter properties. 

• Toe aprons consisting of multiple layers of C.C block/geo-bags for self-launching in case of 

scour. 

 

Figure 3.21: The Three Elements of Riverbank Protection 

3.4 Resource Requirements 

The construction materials required for Groynes, river bank protection work and other project 

components will include sand, geo-textile, stone chips, brick chips, cement, steel for concrete 

reinforcement 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 of the other materials may have to be imported. The 

quantities of construction materials required for the subsequent Projects will be determined during the 
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detailed design of those works. In addition, one prototype barge and one movable jetty may be procured 

from overseas and transport to the project locations. There will be buoys with lights and signs required 

for aids-to navigation may be procured locally or from international market. 

Table 3.1: Resources for Each Pilot Site 

Item Unit 
Quantity 

Fulchari Kalihati 

Land for embankment Acres 35.83 11.861 

Groynes No. 5 6 

CC blocks No. 

69,869 

(21.44m SL crest elevation, 2430m 

length) 

56039 

(+15.6m crest elevation, 1625m length) 

Geobag No. 
126403 

(250kg, 3 layer) 

216720 

(250kg, 5 layer) 

Piles No. 

593 

(900mm dia, 45-50m length, 2 rows), 

(750mm dia, 45-50m length, 3 rows) 

540 

(750mm dia, 45-50m length, 3 rows) 

Sand (for filer layers) Cum 931.583 747.188 

Earth work Cum 193986.9 126522.5 

M.S. bar Kg 9648676.8 7826765.2 

3.4.1 Manpower 

During the construction phase, technical, skilled, semi-skilled, and short service workers will be required. 

These will include engineers, technicians, supervisors, surveyors, mechanics, foremen, machine 

operators, drivers and skilled and unskilled labour (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. 

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&M phase, 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 

these machinery and equipment is listed below: 

• Crane 

• Dump-trucks 

• Pile driver (Rotary rigs) 

• Excavators 

• Barges 
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• Engine Boats 

• Vibrators 

• Compactors 

• Mixture Machines 

• Mixing Plants 

• Trucks 

• Tractors 

• Generators 

3.5 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 obtain 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 

metals (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 criteria to be used by the contractor while selecting the sites are 

listed below. 

• Community consultations will be carried out to select the camp sites 

• Agricultural land will be avoided as far as possible 

• Government-owned (Khas) lands will be given priority while selecting the camp sites 

• If private land is used for camp sites, a fair rent will be paid to the land owner. 

• Camps will not be established near sensitive receptors such as schools 

• Camps will not be established near any sensitive habitat 

• Camps will not be established that could affect any khal, 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 Conduct for 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 below.  

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 Government of Netherlands. FREMIP falls with 

the Project AoI (Kalihati Site). 

The expected outcomes of FRERMIP are: 

• Flood and riverbank erosion risk mitigation functioning at priority river reaches; 

• A strengthened institutional system for flood and riverbank erosion risk management; and 
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• The FRERMIP is a multi-phased program phased into three projects/tranches. The program 

area covers Jamuna River reach at the downstream of the Bangabandhu Multi-Purpose 

Bridge (also called lower Jamuna) and Padma River. The Tranche 1 (2014-2020) 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 (2021-2024). The estimated budget for 

tranche 1 is $103.27 million and $361.27 million for Tranche 2, respectively. 

The FRERMIP has three components: 

• Flood and River bank Erosion Risk Management:  

a. 17.8 km riverbank revetment construction, and further construction 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 

• Strengthened Institutional System for Flood and Erosion Risk Management: It includes 

institutional 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 

• Project Management. 

 

Currently, the DPP of the Project 2 is at ECNEC24 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 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 BD-India 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 BD-India 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 dredging 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 Government pays the remaining 20%. BIWTA will collect the waterway usage Charges. 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 targeting one-way cargo traffic to India’s Assam 

area. Development of these routes will 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 and Shaheber 

Agla of Jamuna during November 2019 to December 2019 by the dredging department of BIWTA to 

 

 

24Executive Committee of the National Economic Council (ECNEC) is the highest authority headed by the Honorable Prime Minister 

to approval the DPP of a project. 
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facilitate movement of Indian cargo, following an approach similar to dredging work carried out under 

revenue budget or maintenance budget. It is noted that there has been no Project Management Unit 

established for managing the dredging work funded by BD-India LOC. A Joint Monitoring Committee 

(JMC) was established whose responsibility was to conduct surveys and dredging of ‘no man’s land’ areas 

between the two countries, finalize the payment procedure of the dredging contractor and monitor the 

dredging of the Sirajganj-Daikhowa and Ashuganj-Zakiganj stretches.25. Details of inland and transit cargo 

traffic in the route is presented in Table 3.3. The Ministry of Shipping of Bangladesh forwarded pro-forma 

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 

Consultant (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 submitted 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 delayed due to several administrative issues like: 

• Conducting survey in the “No man’s land” area 

• Delay in administrative approval of the proposal sent by the Ministry of Shipping of 

Bangladesh to Indian Counter-part. 

• Low/no feasibility of capital dredging but only maintenance dredging in the reach between 

Sirajganj to Daikhhowa (as assessed by the BITWA and MoS-Bangladesh). 

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      

Nagabari-Kazirhat-Noradoho 2,541,000 2,648,000 2,712,000 3,700,000 3,000,000 

Baghabari-Balashi 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) 

BWDB had originally prepared a DPP entitled “Augmentation of Buriganga flow by silted uplinks with 

Jamuna” on the basis of a study “Feasibility & Mathematical Model Study of Approaching and 

Investigating for Strategy for Rehabilitating the Buriganga-Turag-Shitalakhya River System and 

Augmentation of Dry Season flow in the Buriganga River” in 2006 which was not approved by the 

Government because no 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 discharge 141 cumc flow to the Buriganga. 

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 

 

 

25 https://m.theindependentbd.com/home/printnews/240186?fbclid=IwAR0EgB6ETW5kkTLIwcOQDnEH8q2ezvvqiuGgTPxEg8kM

g0O9VumS30CU0aI 
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project budget stands at BDT11,255,93 million26. With the recent changes in the project components, 

which include, i) construction of sediment basin and guide bank at the off-take of new alignment of 

Dhaleswari-Pungli river; ii) dredging of new alignment of Dhaleswari – Pungli river, iii) foundation 

treatment of bridges on the dredging alignment, etc. Currently, BWDB is implementing dredging 

operation at offtake area, and completed revetment work (guide bank) near off-take area. The project 

implementation period has been extended to 173% and the 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 

mathmaticalmodeling study, selection of options without adequate investigations and their impacts, 

shifting of the river, high sedimentation, etc. were the major reasons of the long-delay of the projects. 

BWDB later conducted a detail feasibility study by the AVIC-ENG and CHWE and accordingly, the DPP has 

been revised by including a number of project components considering the impacts of the project on 

Fisheries, existing bridges, sustainability, etc., which are –  

• Dropping the idea of constructing regulator and fish-passes at the off-take of New 

Dhaleswari-Pungli river and adding the construction of sediment basin in the off-take area. 

• 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 off-take 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 JRSMP. Because, this site is located near the off-take area of the DhaleshwariPungli river. The piloting 

work includes construction of Groynes and revetment works for erosion protection. Currently, the 

riverbank at the downstream of the off-take area is severely eroding. 

3.7 Defining and Screening Associated Facilities 

“Associated Facilities” means facilities or activities that are not funded as part of the project. For facilities 

or activities to be Associated Facilities as per the ESS1, they must meet the following three criteria:  

• 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 assessment whether the facilities stated in the TOR as associated facilities are 

associated to Project 1 of JRSMP or not based on ESS1. 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 

Facility Name 
Criteria Triggered 

Conclusion 
Criteria 1 Criteria 2 Criteria 3 

FRERMIP No Likely No 

This is an existing project under 

implementation prior with no direct or indirect 

relation with JRSMP. The viability the project 

does not depend on another. 

ILOC No Uncertain No his is an existing project with uncertainty of 

 

 

26 IMED 2019. Final Report of the In-depth Monitoring of Buriganga River Restoration Project (New Dhaleswari-Pungli-Bongshai-

Turag-Buriganga River System) (in Bangla), Implementation Monitoring and Evaluation Division, Ministry of Planning 
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implementation conceptualized prior to the 

inception of JRSMP. The viability the project 

does not depend on another. 

Restoration of 

Buriganga 
No Likely No 

This is an existing project under 

implementation prior to the inception of 

JRSMP. The viability the project does not 

depend on another. 

Although these aforementioned 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 JRSMP and share similar objectives. 

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 ADP to 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 can be 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 permeable Groynes, repair work at optimal Barge and 

movable Jetty 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, generally 

inexpensive and cost effective and may need to be carried out round the year, almost 

continuously or as and when required. 

b) Periodic Maintenance: This is less frequent than routine maintenance and is likely to 

include repair of sliding of bank protection work, and maintenance of Groynes, 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. 

c) 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 revetment 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 readily 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. 
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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 
Implementing 

Agency 

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: Pre-appraisal Stage Information, 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 shifting of banklines 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 average width of the Jamuna River has increased from 8 km to 12 km in the last 46 years. In the 

recent decade (2010-2020), the average width of the river remains stable which indicates that the river is 

in an adjusting phase with nature. But width may be changed due 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 reaches of Jamuna (from the Bangladesh-India border to Sirajganj) had an erosion 

rate of 970 ha/year in the last decade (2010-2020). 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 in foreseeable future; erosion, flooding, dynamic 

nature, and channel migration will continue to severely affect the population residing close to the 

bankline and impact the overall economy of the country. In the light of above discussion, it can be easily 

assessed that the “No Project Option” will not only be an impediment in the national economy but will 

also have a negative effect on local and regional development and quality of life. Therefore, this 

alternative was not given further consideration.  

4.2 Strategic Alternatives 

4.2.1 Riverbank Stabilization 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 isflood 

mitigation, defense, protection, navigation, guiding the flow, sediment control, etc. To fulfil these 

objectives, different types of riverbank protection work can be constructed such as Flow diversion, 

Groynes/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, spurs, etc. are considered. 

  

Bandals at small rivers Revetment at Alatuli in Chapainawabganj Sadar upazila 

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 

• Hard Approaches: Riverbank riprap & retaining walls (Figure 4.2) 

• Softer Approaches: Bioengineering and vegetation 

Reducing Hydrodynamic force 

• Flow control structures: Guide bund, Groyne/spur 

  

Spur Riprap 

Figure 4.2: River Course Stabilization through Protection Works 

For river course stabilization of the Jamuna River, five master plans for stabilization so far have been 

developed and proposed recently, which are: 

1. River Stabilization and Development: Jamuna-Padma and Dependent Areas (FRERMIP, 2020) 

2. Concept Paper on Managing Brahmaputra-Jamuna River System (BUET/BWDB, 2019); 

3. Brahmaputra-Jamuna River 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 Management in Bangladesh, 

(BWDB, September 2015). 

Since the development of the JRSMP is in process and the master plan and a detail feasibility study are yet 

to be prepared, it is difficult how the JRSMP is synchronized to the earlier plan. However, the JRSMP 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  
Yellow River 

Engineering Cons.  

Capital Dredging 

Project  
JRSMP 

Planning Time 

Frame  

2100 (Long-term); 2050 

(medium-term)  
2100 Not described  2035 15 years  7+ years in three phases 

Spatial Extent  
Jamuna, Padma River 

including major distributaries  
Jamuna Jamuna 

Jamuna-Padma-

Ganges  
Jamuna-Padma  

Jamuna River from 

Doikhawa to 

Bangabandhu Bridge 

Integration with 

Delta Plan  

Compatible-time frame and 

adaptive planning (DAPP) 

approach adopted  

Adaptive dredging  Not described  Not described  Not described  

It is mentioned that the 

program has been 

designed to contribute 

BDP 2100 goals 

Plan Goals  

Reduce flood risk by 

stabilizing main rivers, 

improve quantity and quality 

of distributary branches, 

improve water transport, 

promoting safe development 

of reclaimed Char land  

Free flowing Jamuna 

within braided corridor. 

Provide optimized 

ecological, socio-

economic and 

environmental services  

Stabilizing Jamuna to 

utilize its potential for 

inland transport and 

reclamation of Char 

land  

Establish a flood 

control engineering 

system to increase 

security against 

flooding and erosion 

for mainstream and 

tributaries.  

Channelization of 

Jamuna and Padma 

River to stabilize 

river, improve 

navigation, reclaim 

land  

(a) boosting resilience 

against riverbank 

erosion and flooding; (b) 

improving river 

navigation capacity; (c) 

strengthening sector 

institutional capacity 

and collaboration. 

River stabilization 

strategy  

Establish a stabilized corridor 

for conveying water and 

sediment to minimize future 

widening, promote natural 

restoration of former 

floodplain and promote long-

term stability of distributary 

channels.  

Dredging of active and 

developing channels 

aided by modelling 

simulations and real-

time bathymetric data. 

Free-flowing  

River training to limit 

further erosion and 

promote reclamation 

of floodplain and Char 

Comprehensive 

strengthening of 

embankments, 

riverbanks. Dredging 

if necessary, to 

control deposition 

that threatens channel 

stability  

Capital dredging up to 

9.8 billion m3 in 

stabilized channel 

protected by 

revetment  

Gradual narrowing 

down of the river-by-

river training. Room for 

river, Dynamic 

management for 

navigation until 

stabilization of the river 

River Training 

Methods  

Primarily bend control with 

guiding revetments  

Mainly dredging, 

continuous protection of 

embankments by 

revetments  

Permeable Groynes to 

protect embankments, 

floodplain and raised 

Char 

Bend- node control 

using revetments and 

Groynes with set-back 

embankments  

Continuous revetment 

confining dredged 

channel  

Revetment, and Groynes 

Stabilized channel Primarily single or two Wide, braided corridor Braided  Generally, follows Mostly a single thread Not planned yet 
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Plans FRERMIP BUET-BWDB IWM  
Yellow River 

Engineering Cons.  

Capital Dredging 

Project  
JRSMP 

pattern  channels, meandering to 

anabranched pattern. Braided 

reach of Jamuna (R-1, R-2) 

retains multi-channel pattern 

until future conditions 

improve  

with set-back flood 

embankments protected 

by continuous 

revetments  

existing flow paths 

with a meandering or 

anabranched 

planform 

meandering channel 

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 5-8 

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 

strategy  

Combination of accelerating 

natural floodplain accretion, 

dredging, structural measures  

3 options, total area 

varies from 375km2 to 

644 km2  

Filling by dredging 

(up to 2 billion cubic 

meter) 

Cultivable land 

increased between 

stabilized bank and 

set-back embankment 

Dredged fill behind 

embankments 

Not planned yet. 

Probably by river 

training work 

Distributary 

Channel 

Rehabilitation  

Offtake control tied in to 

stabilized main channel. 

Dredging distributary 

channels  

Modified openings (not 

specified), recurring 

dredging, new 

embankments  

Not described  Not described  Dredging  Not planned 

Navigation 

Channel 

Improvement  

Dredging along stabilized 

main river channels to 

maintain improved transport 

in dry season  

Not described  

Dredging along 

stabilized main river 

channels to maintain 

improved transport in 

dry season 

Not described  

Stable channel 

alignment maintained 

by dredging 

Start with dynamic 

approach with gradual 

increase of LAD, a 

Master Plan is in 

process. 

Environmental/so

cial impacts  

SESA completed which 

indicated high E&S risk 
Not described  Not described  

 A generic 

Environmental 

Assessment was 

conducted indicating 

high risk 

Very Large 

High Social Risk and 

Substantial 

Environmental Risk as 

per the Risk Rating  

Estimated Cost  
USD 7.26 billion (61,700 Crore 

BDT)  

Unknown, expected to 

be very high due to 

continuous revetment, 

USD12.4 billion 

(105,000 Crore BDT) 

USD 5.59 billion 

(47,500 Crore BDT) 

>USD 110 billion 

(935,000 Crore BDT) 

based on annual costs 

Phase 1: 100mUSD 

Phase 2: 1.2 Billion USD 
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Plans FRERMIP BUET-BWDB IWM  
Yellow River 

Engineering Cons.  

Capital Dredging 

Project  
JRSMP 

very high capital & 

maintenance dredging  

over 15 years 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 

Comments    

Dredging volumes are 

expected to be 

exceptionally large (up 

to 3.6 billion cubic 

meters), which is 

unlikely to be feasible 

with present technology. 

Impacts of sediment 

removals not defined.  

Previous experience 

with permeable 

Groynes has had 

limited success and 

been superseded by 

other more effective 

methods.  

  

Cost based on an 

annual average 

investment of USD 7.7 

billion (BDT 640 

billion BDT) for 15 

years 

The overall master plan 

is not ready yet 

Impacts    

Simulation shows 

approx. 5 m degradation 

at Indian border (pg. 87 

& Fig 4-22)  

Simulations show >10 

m of degradation near 

Indian border  

    
Hydro-dynamic 

modeling is not available 
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4.2.2 Dynamic Navigation Management vs. Stabilized Navigation Corridor 

Whenever the equilibrium of a river is disturbed by man-made 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 hydro-morphological resilience for functions such as flood protection, navigation, etc. (Figure 

4.3). 

 

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 movement of 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 management into consideration. 

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 river 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 River. 

The Room for the River program is a Dutch flood mitigation initiative that focuses on creating “room for 

the river” to manage higher water levels in rivers by lowering the levels of flood plains, creating water 

buffers, relocating levees, increasing the depth of side channels, and the construction of flood bypasses. 

Making “room for the river” allows landscapes along rivers to be restored to act as “natural water 

sponges” in the event of a flood. The major stages followed by the program are shown in Figure 4.4 and 

the project area during low flow and high flow are also shown in Figure 4.5. 
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Figure 4.4:Stages followed in the “Room for River” Project 

  

During Low Flow During High 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 JRSMP as well. The above 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 hydro-dynamic modelling under Component 1 and Navigation 

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 strategy, which will rationalize 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 JRSMP. 

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 type of Groyne is 

suitable when a river is carrying a certain amount of sediment in suspension. Permeable Groyne simply 

obstructs the flow, reducing its velocity and causing silt deposition (Figure 4.6). They are, therefore, best 

suited for rivers carrying huge sediment 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. Permeable Groyne does not change 

the flow abruptly; they are cheaper & perhaps best for silt-laden rivers. 

 

Source: Erik Mosselman, 201627 

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 are made 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 of Groynes. Impermeable Groynes are 

also called solid Groynes or embankment Groynes. The head of the Groynes needs special protection and 

it is generally provided with a launching apron in addition to the increased pitching. 

  

Rock Groyne Concrete Groyne 

Figure 4.7: Impermeable Groyne 

4.3.3 Top –Blocked Permeable Groynes 

Top blocked permeable Groynes (TBPG) are one type of permeable Groynes including impermeable 

bandal plate at the top and permeable Groyne at the bottom (Figure 4.8). Top blocked permeable Groynes 

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 wall-like 

 

 

27http://www.bluegoldbd.org/wordpress/wp-content/uploads/2017/11/IF-09aDeltares-Review-of-IWM-study-River-bank-

erosion-P29.pdf 
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structure to divert the river flow towards mid-channel. This type of structure is effective to flow diversion 

having no return current and Groyne field velocity is less than the permeable Groyne.  

Project 1 of JRSMP 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. 

 

 

    Source: Khaleduzzaman, 201428 

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 JRSMP (Project 1), 18 suitable sites are selected under 6 

Districts (Sirajganj, Tangail, Jamalpur, Kurigram, Gaibandha, and Bogura,) along the reach of 

Jamuna River in both banks from the border line of Bangladesh – 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 sites, the following sites were selected for 

Multi-criteria analysis:  

1. Kazipur from Sirajganj district  

2. Chhangachha from Sirajganj district 

3. Nishchintapur from Sirajganj district 

4. Kalihati from Tangail district  

5. Bhuapur from Tangail district  

6. Bahadurabad from Jamalpur district  

7. Pingna from Jamalpur district 

 

 

28Khaleduzzaman, A T M, 2014. Experimental Study on River Course Stabilization and Restoration by using Groin-like Structures. 

M.Sc. Thesis, Graduate School of Engineering, Department of Civil Engineering.  Kyoto University 
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8. Kulkandi from Jamalpur district 

9. Rowmari from Kurigram district  

10. Hatia from Kurigram district 

11. Chandipur from Gaibandha district  

12. Fulchari from Gaibandha district  

13. Katlamari from Gaibandha district  

14. Kutubpur from Bogura district 

For selecting the pilot sites, the Consultant developed a Multi-Criteria-Analysis (MCA) framework (Table 

4.2) which includes several environmental and social criteria like interference with 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. 

The government has final decided the following two sites:  

1. Fulchari site in Gaibandha (Score 88) 

2. Kalihati from Tangail district (Score 90) 

Design Consultant has performed Multi-Criteria Analysis of all the potential sites, as shown in Table 

4.2.Figure 4.9 shows the two sites. 
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Figure 4.9: Location of Two Selected Sites for 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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4.5 Technological Alternatives of Piling 

The construction work of TBPG involves piling structures with reinforced cement concrete (RCC).  Three 

layers of piles will be constructed into the riverbed. The diameter of each RCC pile is about 0.75 m~90 m 

and the distance between the pile is 5 m. 

Different alternatives were evaluated on the basis of noise impacts. Sound levels from various pile driving 

activities were compiled by the CALTRANS (2015)29.  Sound levels from 2.4 m (96 inches) steel pile 

driven through hydraulic hammer measured at various distances is shown in Figure 4.15.  

 

Figure 4.15: Relationship between Measured Sound Level and Distance from Pile 

Noise levels from piling operations primarily depend on the type of the pile and type of the hammer. 

Noise levels generated by different piling methods are given in Table 4.3. As shown in Table 4.3, Rotary 

Piling produces less noise levels than the other conventional pile construction method.  

Table 4.16: Comparison of Noise Levels from Pile Driving Steel Pipes through Different 

Methods 

Driver Location Diameter Water 
Depth 

Distance 
from source 

Peak RMS SEL 

Vibratory Bangor, WA 0.9 m (36 
inches) 

4.6-21.9 m 6-29m 
64-98m 
100-315m 
836-2,290m 
2,200-2,281m 
2,800-2,937m 

 169 
152 
150 
135 
132 
133 

 

Hydraulic 
Impact 

Humboldt 
Bay Bridges 

0.9 m  
(36 inches) 

4 m 10 m 
20 m 
40 m 

197 
192 
190 

185 
181 
178 

- 
169 
164 

Diesel 
Impact 

San Rafeal, 
CA 

0.75 m (30 in) ~ 4 to 5m 10m 
20m 

205 
200 

190 
185 

 
170 

 

 

29CALTRANS (2015) Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile Driving on Fish- 

California Department of Transportation, Division of Environmental Analysis, https://dot.ca.gov/-/media/dot-

media/programs/environmental-analysis/documents/env/bio-tech-guidance-hydroacoustic-effects-110215-a11y.pdf 
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30m 
40m 
60m 

199 
194 
195 

181 
178 
169 

Rotary Piling 
Also called 
Drilling or 
Contineous 
Flight Auger. 

Considered to be very low noise from boring and pile construction since there is no 
hammering. The process is also called Contineous Flight Auger Piling which may generate 
max 116 SWL (Soud Power Level).30 However, the rig motor would produce noise similar 
to the motor used in case of other piling activities. 

Source: CALTRANS (2015)29 

The project has adopted rotatory piling due to its characteristics of producing low noise. 

 

 

30Max Sound Power Level from CFA was retrived from https://aarsleff.co.uk/company-news/cfa-piles-vs-driven-piles/ 



 

 

5. Environmental Baseline 

This chapter is a simplified version of the Environmental baseline of the piloted sites. Elaborated baseline 

with detail information, maps, Figure and table has provided in Annex 5.1. 

5.1 Study Area 

The following criteria were considered while delineating the EBAA: 

• Project Footprint and Project Area of Influence (AOI)31.  

• Direct and indirect impact area 

• Impact of Noise from the Piling (piling will be the major activities) 

• Air pollution including dust generation and water pollution might spread out up to the left 

bank of the project footprint.  

• River area covering alluvial corridor, floodplain, and Char between the banks etc. 

• Possible hydro-morphological Impacts of the intervention due to the short distance of 

Jamuna Bridge from both sites.  

• Impact on Significant Environmental Receptor of the nearby Char and floodplain.  

• Control area (upstream area, downstream area and the habitats along the opposite bank of 

the river which are beyond the limit of project AOI) 

 

Considering a set of criteria, the EBAA has been delineating to demarcate the project AOI and to assess the 

environmental impacts due to the project interventions within this area. Fulchari Project AOI is extended 

to 4.65km upstream, 5.5km downstream, 4km towards opposite river bank (Covering Char). The Kalihati 

Project AOI is extended to 1km upstream and around 3km downstream and around 4.5km towards 

opposite bank. The Kaoakola project AOI covered entire Kaoakola and MechraChar and river area up to 

the mainland of Sirajganj (Fig-5.1).  

 

 

 

31The Project AOI (Fulchari, Kalihati and Kaoakola) has been defined on the basis of the hydrological Impact of the proposed 

intervention and noise impact of the construction work. The extend of the hydrological impacts is very wide bounded by natural 

boundaries like floodplain, river bankline, and existing water management infrastructures. 
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Figure 5.1: Map of the Environmental Baseline Area of Analysis 

5.2 Topography and Landform 

The Brahmaputra-Jamuna enters Bangladesh through Kurigram, decreases its gradient drastically and 

has become a classic example of a braided river. The lower gradient has made this river highly susceptible 

to channel migration and avulsion. The elevation between the lowest and highest points of these Char and 

diaras32may be as much as 5m. In general, the Project AOI is mostly flat and holds a lower topographic 

variation. From the digital elevation map of Bangladesh, it is found that the elevation varies from 9.47 to 

28.88 mPWD.  

 

 

32Char is usually means, any accretion in a river course or estuary. 

Diara is the piece of land that has got created in the middle of the river Ganges as a result of deposition of sands over the decades 
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5.3 Geology 

The Jamuna and its adjoining area hold the sedimentary material from the Cenozoic to the present time. 

The overall sedimentary thickness in the program area may be 15km.As Brahmaputra-Jamuna is one of 

the geologically youngest rivers in the world, the frequent tectonic activities between the Asian plate and 

Himalayan plate have made this river tectonically active, especially the southern end of the study area. 

Out of three seismic zone in Bangladesh According to the National Water Resources Database (NWRD) 

and Bangladesh National Building Code (BNBC), 1993 the Project AOI falls under zone-III. Therefore, all 

structural interventions in the study area must consider the seismic design. 

5.4 Physiography, Land-cover and Land-use 

The land use pattern in the area is of mixed type having agricultural, grassland, wetland and residential 

uses. The main landuse patterns of the Program AOI and its surrounding area are agriculture (32.86%), 

settlements (3.47%), River and Khals (25.63%), and sandbars (35.16%). The detail land cover and land 

use of the piloting sites are further discussed in the Annex-. 

5.5 Climate and Meteorology 

While the Program AOI mostly falls under the northern part of the northern region, north-western region 

and south-central region, the Project AOI falls under the south-western region. meteorological station for 

the project influence area.Generally, the climate is sub-tropical with three seasons namely summer/pre-

monsoon from March to May, monsoon from June to October, and winter season from November to 

February.  

The monthly maximum, minimum and average rainfall data of Tangail station (during 1961-2020) and 

Bogra Station (1948-2013) were collected and analyzed and shows that during this period, the monthly 

maximum rainfall varied 10mm to 1200mm in Tangail and 63mm to 835mm in Bogura station (Figure-

5.2). Over the past 59 years, the total annual rainfall varied from about 1000mm to nearly 5000mm in 

Tangail and 751mm to 2601mm in Bogura.  

  

 

Source: Tangail BMD station 

Figure 5.2: Monthly Maximum and Average Rainfall at Tangail BMD Station (1988-2017) 
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The monthly average temperature data over the last 29 years (1991-2020) shows that the maximum 

temperature varies from 24.9°C to 34.9°C, with April being the warmest month, while the minimum 

temperature varies from 11°C to 25.1°C, with January being the coldest month. The monthly average of 

the maximum and minimum temperature of Tangail station are presented in Figure-5.9. 

The data of Bogura station shows the maximum temperature varies from 28.05°C to 38.10°C and May is 

the warmest month while the minimum temperature varies from 7.82°C to 24.49°C and January is the 

coldest month. 

The data for maximum wind speed over the last 30 years (1991 to 2020) shows that in Tangail the 

monthly maximum wind speed of 144 km/hr occurred in 2003. In Bogura, the recorded maximum wind 

speed was 166.68 km/hr occurred in April 1970. 

5.6 Jamuna River Morphology 

5.6.1 River Planform Development 

The Jamuna River is one of the most dynamic rivers in Bangladesh comprises with multiple channels 

separated by numerous small sand bars and Char lands of which the widest portion is about 13.8 km. 

Being briaded characteristics, migration of channels and shifting of banklines occur frequently and the 

visible changes can be found even within a year.  

Figure 5.3 shows in planview of a portion of Jamuna for four consecutive years. All the wide and narrow 

channels show changes in their courses each year which makes the system very complex. Also, the shape 

of Char lands changes with the change of channels. This illustrates the dynamic nature of the Jamuna 

River and how a channel may decline or develop within one season.  

 

Figure 5.3: Changes in Planform of Jamuna for the Last 4 Years 

5.6.2 Width of the Jamuna River 

Widening of the river has been very significant over the last 46 years as the width has increased from 8.0 

to 12.0 km on average (Table-5.1). Though it has been observed that the river shows a trend of increased 

widening between 1970 and 2010, in the most recent decade, the average width of the river has remained 

stable. 

Table 5.1: Average Historical Width of 10 km Reaches at Two Pilot Sites 

Pilot Site 
Average Historical Width of Jamuna River at Pilot Sites (km) 

1973 1980 1989 2000 2010 2020 

Fulchari 11.6 11.8 12.6 11.0 11.5 11.4 

Kalihati (Alipur) 4.8 4.8 5.8 8.9 7.7 7.6 
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5.6.3 Char Dynamics 

Widening of the river increased Char area by 18% in 2016 compared to 1973 (about 76,000 ha) With the 

growing human population density in Bangladesh people have been forced to live in Char areas of the 

river. With the increase in Char areas since 1993 there has been an increase in the Charland population 

density in the recent time compared to early 1990’s.The age of Char of the JamunaRiver from its entry to 

Bangladesh to Bangabandhu Bridge was calculated by the FRERMIP study in 2019. Mainly Char age was 

calculated for the period 1994-2016  

5.6.4 Erosion and Accretion Analysis  

The average rate of bank erosion was assessed during the period from 1973 to 2020 at different time 

intervals for the study reach from the Bangladesh-India border to Sirajganj. This reach is about 160 km 

long where both left and right banks are experiencing considerable erosion every year.  

For the assessment of the erosion along both banks of the Jamuna River on a decadal basis, Landsat 

Satellite images of 1973, 1980, 1989, 2000, 2010 and 2020 were collected. After that, satellite images 

were geo-referenced. Afterward, images were co-registered with each other to avoid distortion from one 

image to another image.  

Banklines were then delineated using satellite images from each year. Next, banklines were 

superimposed with each other to identify the locations of vulnerable areas along both banks of the river 

for different time periods from 1973 to 2020 (Figure-5.4). 
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Figure 5.4: Erosion and Accretion of Jamuna River within Program AOI during 1973 to 2020
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Erosion-accretion rates were calculated using Arc-GIS tool of Remote Sensing techniques. Table-5.2 and 

Table-5.3 show the amount of erosion and accretion for riverbanks on both sides of the river and the total 

rate of erosion and accretion for different time periods, respectively. 

Table 5.2: Erosion of the Jamuna (from Bangladesh-India border to Sirajganj) during 1973-2020 

Year 
Erosion at Left Bank 

(ha) 

Erosion at Right Bank 

(ha) 
Total Erosion (ha) 

Erosion rate 

(ha/year) 

1973-1980 11,820 8,030 19,850 2,835 

1980-1989 12,840 16,250 29,090 3,230 

1989-2000 11,460 10,430 21,890 1,990 

2000-2010 6,340 4,660 11,000 1,100 

2010-2020 5,380 4,310 9,690 970 

Table 5.3: Accretion of the Jamuna (from Bangladesh-India border to Sirajganj) during 1973-2020 

Year 
Accretion at Left Bank 

(ha) 

Accretion at Right 

Bank (ha) 

Total Accretion 

(ha) 

Accretion rate 

(ha/year) 

1973-1980 3,110 5,500 8,610 1,230 

1980-1989 7,020 7,30 7,750 860 

1989-2000 7,840 1,240 9,080 825 

2000-2010 9,990 3,010 1,3000 1,300 

2010-2020 3,020 1,050 4,070 405 

It was observed that the left bank eroded more than the right bank for the observed time periods in this 

study reach. the highest erosion rate of 3230 ha/year was observed during 1980-1989. Since then, 

erosion decreased along both banks and was only 970 ha/year in the recent decade.  

Comparatively, more land was accreted on the left riverbank than on the right bank. The high rate of 

accretion has been observed for the 2000-2010 and 1973-1980 time periods and with rates of accretion 

at 1300 ha/year and 1230 ha/year, respectively. 

Table 5.4 to 5.7 has demonstrated the historical erosions and accretions of 10 km reach of the pilot sites 

named Kalihati, Alipur and Fulchari, Gaibandha.  

Table 5.4: Erosion of 10 km Reach of the Jamuna River at Fulchari 

Year Erosion at Fulchari (Left Bank), ha Erosion rate (ha/year) 

1973-1980 10 1.5 

1980-1989 1440 160 

1989-2000 180 15 

2000-2010 175 15 

2010-2020 250 25 

Table 5.5: Accretion of 10 km Reach of the Jamuna River at Fulchari 

Year Accretion at Fulchari (Left Bank) ha Accretion rate (ha/year) 

1973-1980 885 125 

1980-1989 0 0 

1989-2000 0 0 

2000-2010 30 3 

2010-2020 50 5 
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Table 5.6: Erosion of 10 km Reach of the Jamuna River at Alipur, Kalihati 

Year Erosion at Alipur (Left Bank), ha Erosion rate (ha/year) 

1973-1980 230 30 

1980-1989 1220 135 

1989-2000 1960 180 

2000-2010 250 25 

2010-2020 110 10 

Table 5.7: Accretion of 10 km Reach of the Jamuna River at Alipur, Kalihati 

Year Accretion at Alipur (Left Bank), ha Accretion rate (ha/year) 

1973-1980 430 60 

1980-1989 0 0 

1989-2000 0 0 

2000-2010 0 0 

2010-2020 75 7.5 

 A detail river morphology of C-1 sites has described in the Annex-5.1 

5.7 Riverbank Stabilization Practices along the Jamuna River 

Riverbank protection or stabilization is a very expensive process. Hence, protective works are usually 

only considered for critical areas and areas with high land-use values. In the most recent decade, several 

major revetments were constructed along both banks of the Jamuna River for the management of the 

river and to reduce riverbank erosion. These include Koijuri Revetment, PIRDP Revetment, Chauhali 

Revetment, and ZafarganjRevetment.Recently Bangladesh Water Development Board (BWDB) prepared a 

River Stabilization Plan of the Jamuna River under the project Flood and Riverbank Erosion Risk 

Management Investment Program (FRERMIP) where revetments were proposed including land 

reclamation. In addition to that, future embankment, dredge location, spill channel, alluvial and imposed 

floor corridor were suggested. It was projected that about 117,900 ha of land will be reclaimed if the 

proposed river stabilization works are implemented – creating land which could be used for 

development, settlement, commercial and other necessary purposes for the development of economic 

growth of the country. 

5.8 Hydrology of Brahmaputra-Jamuna River 

5.8.1 Overview of River Network 

The hydrology of the study area is mainly governed by the Brahmaputra-Jamuna River which originated 

from the Great glacier in the Kailash range of the Himalayas in Tibet (China) at an elevation of 5150 

meters. The course of the Brahmaputra River from the international border between Bangladesh and 

India to the confluence with the Ganges near Aricha is referred to in Bangladesh as the Brahmaputra-

Jamuna River.  After traversing about 700 km in a south-westerly direction in the Assam valley, the river 

enters Bangladesh throughKurigram District. This river joined by many tributaries flowing through the 

northern part of West Bengal (India) and northern Bangladesh – the principal ones among them are the 

Dudhkumar, the Dharla, and the Teesta. Downstream of the Teesta, at Dewanganj, the Old Brahmaputra 

originates on the left bank of the Brahmaputra and the main channel flows as the Jamuna River until it 

reaches Aricha, where it combines with the Ganges to form the Padma River. Figure 5.5 shows the water 

resource system within the Program Area 
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Figure 5.5: Water Resource System of the Study Area 

The total catchment area of the Brahmaputra is about 552,000 sq. km of which 195,000 sq. km lies in 

India (33.6%), 47,000 sq. km lies in Bhutan (7.8%), 270,900 sq. km lies in China (50.5%) and 39,100 sq. 

km lies in Bangladesh (8.1%).  
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In the EBAA, the water level in the Brahmaputra attains its peak in July-August and the lowest flow occurs 

in February. The Brahmaputra is a large braided and multi-channel river with an average width of over 

12 km in the flood season. The length of the Brahmaputra-Jamuna River between the border and its 

confluence with the Ganges near Aricha is approximately 230 km.  

5.8.2 River Water Level 

The water level data of the Bahadurabad Transit (Station No: 46.9L) of BWDB for the period from 1982 to 

2020 were collected and analyzed. The analysis shows that the maximum water level was 20.94 m PWD 

in July 2019 while the minimum water level was 11.97 m PWD in February 2015. The danger level of the 

river at Bahadurabad water level station is 19.50 m PWD. It is noted that whenever the river water rises 

above the danger level at this location, the flood may likely damage nearby crops and homesteads in the 

area. 

on the other hand, the water level data of the Sirajganj (Station No: 49) of BWDB for the period from 1980 

to 2009 were collected and analyzed. The analysis of the monthly variation of water level shows that the 

maximum water level is 15.11 m PWD in the month of August while the minimum water level is 6.13 m 

PWD in the months of February and March. The danger level of the river at Sirajganj water level station is 

13.75 m PWD. 

The annual discharge data were analyzed for Bahadurabad Station for the period 1980 to 2020 where the 

maximum discharge fluctuates from 40,000 to 100,000 m3/s. A range of the maximum discharge above 

80,000 m3/s was recorded in the years 1974, 1988, 1991, 1995, 1996,1998, 2004 and in 2016 where the 

maximum discharge of 103,129 m3/s was observed in June, 1998.  

5.8.3 Sediment Load/Transport 

Sedimentation is a key problem for the Brahmaputra-Jamuna River. From Assam (India), the 

Brahmaputra carries a huge load of sediment acquired from the rain-soaked Himalayan tributaries. In 

fact, with a suspended sediment load of 13 million tons per day during the flood season, the river is 

considered to be one of the most heavily sediment-laden large rivers in the world (Coleman, 1969) with 

with significant uncertinityin the estimation between 264 and 721 Mt yr-1(Sandra Fischeret al. 2027). A 

part of this sediment is fine sand which is heavier than clay and silt and is deposited on the river banks as 

the floodwaters recede 

5.9 Flood Frequency Analysis 

Frequency analysis of the maximum water level at Bahadurabad station and Sirajganj station for the 

various return periods was carried out to assess the corresponding probable flood levels which are 

shown in Table-5.8. It appears from the analysis that the 50-year return period of flood levels is 20.95 

mPWD and 15.27 mPWD at Bahadurabad and Sirajganj stations, respectively. 

Table 5.8: Flood Return Period of Brahmaputra-Jamuna River 

Return Period  

(Year) 

Highest flood level (m PWD) 

at Bahadurabad station 

Highest flood level (m PWD) 

at Sirajganj station 

2  19.66  14.05 

5  20.18  14.53 

10  20.45  14.80 

25  20.75  15.08 

50  20.95  15.27 

100  21.13  15.43 

5.10 River Water Quality 

Department of Environment monitored the water quality of Jamuna River from the existing monitoring 

locations which demonstrates the pH of Jamuna River was within the standard limits, and slightly 
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alkaline. pH values ranged between 6.74 to 8.22. Values of the wet season from 2010 to 2013 were lower 

than the dry season which could be expected because of low water flow in dry season but, from 2015, pH 

of wet seasons were higher. The oxygen condition was also suitable for fisheries. All the values of 

Dissolved Oxygen (DO), both in wet and dry periods, were above the minimum acceptable limit (5 mg/l). 

The values 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 

seasons. BOD values ranged between 0 mg/l and 5.1 mg/l, except in the dry season of 2013 (16 mg/l), 

where the maximum standard limit for fisheries is 6 mg/l.  

CEGIS conducted another study to determine the values and the EQS by analysing several parameters 

where all the values were found within the standard limits. For a few parameters such as calcium, sodium, 

and arsenic standards were not found for water used for fisheries and irrigation. Rather drinking water 

quality standards are mentioned for comparison and the values were found even lower than the drinking 

water standards.  

5.11 Water Pollution 

Industrial pollution 

The major polluting industries are fertilizer, cement and textile industries. However, unlike the rivers 

around Dhaka, there are not as many industries located along the banks of the Jamuna River. Also, the 

water quality data does not indicate the effects from industrial wastewater.  

Domestic pollution  

Domestic pollution depends on the settlement density and the condition of waste management available. 

The river crosses five districts – Kurigram, Gaibandha, Sirajganj, Bogura, and Jamalpur. Human density 

around Jamuna River is more than 800 person/km2. A large proportion of the wastes generated from 

those settlements enter the Jamuna River. Char are important features of the Jamuna River. There are a 

number of permanent and newly reclaimed Char with more than 800 km2 of area where there are 

settlements already present and are potential for economic developments. These areas do not have any 

sort of formal waste management system. As a result, solid, liquid and sewage waste generated in these 

Char eventually end up in the river. However, the huge amount of river water and the seasonal flood 

dilute and transport these pollutants towards the downstream and ultimately to the Bay of Bengal.  

Agricultural pollution 

In the Char areas, agriculture is the main source of occupation among the inhabitants. Chemical fertilizers 

used in lands can cause water pollution after run-off events. The major fertilizers used in this area are 

Urea, TSP, MP, Gypsum and, in a few cases, Zn. Urea is widely used for production of Boro rice, potato, 

maize and other crops. The use of pesticides depends on the degree of pest infestation. Local farmers and 

the Sub-Assistant Agricultural Officer (SAAO) reported that farmers are using different types 

(granular/powder and liquid) of pesticides, including: Virthako; Sumithion; Rovral; Basudin; Sumikron; 

Setara; Dupont Fartera; Cumulus; Thiovit; Ektara; and others to prevent pest infestation in rice and non-

rice crop fields. The residue or breakdown product of these pesticides might remain in the river water 

and sediment.  

 

5.12 Natural Disasters 

Flooding is one of the most common and major natural disasters in the Project AOI. The upstream rush of 

water and excessive rainfalls in the hilly areas causes water levels to rise in the Brahmaputra-Jamuna 

River resulting in catastrophic floods. Breaching of the existing flood management embankments also 

causes disastrous floods in the study area. In the last 30 years, the most devastating floods occurred in 

1988, 1998, and 2004. During these periods of flooding, almost the entire study area was severely 

affected, and a significant amount of damage occurred. The 1998 flood has the highest published 

discharge (103,129 m3/s) on the Jamuna River, at Bahadurabad, followed by the flood in 1988 (98,300 
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m3/s). Both these catastrophic floods have resulted in extensive inundation for more than a couple of 

months, not only in the region but also over the country. Table 5.9 provides a picture of the extreme flood 

events in the Jamuna River area. 

Table 5.9: Major Flood Impacts in the Jamuna River Area 

Year 
Flood  

Duration (Day) 

Flooded Area 
Flood 

Level (m) Total Flooded 

area km2 
Locations along the Jamuna River only 

1988 27 89,970 km2 
Kurigram, Gaibandha, Bogra, Sherpur, Jamalpur, Sirajganj, 

Pabna, Tangail, Manikganj 

- 

1998 66 100,250 km2 All the upazilas along the Jamuna 20.37m 

2004 16 56,000 km2 Kurigram, Gaibandha, Bogra, Sirajganj 20.18 m 

2008 10 59250 km2 Kurigram, Gaibandha, Bogra, Sirajganj, Pabna - 

2017 20 Not available 
Bogra, Brahamanbaria, Gaibandha, Jamalpur, Kurigram, 

Lalmonirhat, Rangpur, Sirajganj, Tangail 

- 

2019 28 Not available 
Kurigram, Gaibandha, Lalmonirhat, Bogura, Nilphamari, 

Sirajganj, Jamalpur, Tangail, 

- 

2020 90 Not available Jamalpur, Kurigram, Gaibandha, Tangail, Sirajganj, Bogura - 

Source: RMIP report, 2015 and EM-DAT data base 

5.13 Groundwater 

The groundwater data of BWDB observation well at Sirajganj station was collected from NWRD-CEGIS 

database archives for the period 1978 to 2013. It is observed from the analysis that the depth to 

groundwater from the ground surface decreases during the dry season, whereas the water table rises in 

the monsoon due to recharge by rain water and infiltration of peripheral river water. It is found that for 

Sirajganj station, the monthly maximum groundwater depth is 8.12 m which occurred in the month of 

May and minimum groundwater depth is 0 m which occurred in the month of August. 

5.14 Ambient Air Quality and Noise 

Ambient quality of air is mainly characterized by the presence of concentration of criteria pollutants, 

i.e.,Particulate Matter (PM10 and PM2.5), NOx, CO, SO2 and Ozone (O3) in the lower atmosphere. The 

Department of Environment (DoE) has set national ambient air quality standards for these pollutants in 

ECR, 1997 and subsequent amendment 2005 to protect human health and ecosystems.  The proposed 

project is located along the Brahmaputra-Jamuna River where very few industries are recorded, except a 

few earthen/sands related businesses. However, the major sources of air pollution in the project airshed 

come from nearby municipalities, towns or scattered industries and transportation sectors.   

Air quality of the study area changes as the seasons change. During the monsoon, ambient air quality of 

the study area is relatively fair to excellent in the study area. Figure 5.6 shows the Air quality index of the 

overall study area. 

5.15 Noise 

The project area is located at the northern part of Bangladesh. Usually, the project area is calm and quiet 

as there are no noticeable noise generating sources. The main sources of local noise include rural vehicles, 

river vessels, diesel engine-based pumps, trucks and commercial activities.Average noise levels were 

recorded as complying with both national and international standards. The rural commercial sites were 

denoted as mixed areas for fixing the standard limit. However, sudden peak noise or impulse noise of 

vehicles and loud speaker uses in festivals are the major noise sources in the study area.  
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 Source:(Rajshahi Division Air Quality Index (AQI) and Bangladesh Air Pollution | AirVisual, 2021) 

Figure 5.6: Air Quality Indexing of the Proposed Project Airshed 

5.16 Land Resources 

This section has been prepared based on the land use analysis of the overall Program AOI and Project AOI. 

The study area is dominated by medium high land 33% followed by high land 29% where the soil texture 

is the relative proportions of sand, silt and clay. It is very important for soil Characteristics that guide crop 

selection, crop production and also field management. The dominated soil texture of the lands in the 

program area is loam (64.7%), followed by sand (13.8%), clay loam (13.2%), clay (4.2%), loam/sandy 

loam (2.3%), sandy loam (1.0%), and Sandy Loam/Clay Loam/Loam (0.8%).   

Out of thirty (30) agro-ecological zones in Bangladesh, three (03)Agro-Ecological Zones (AEZs) and river 

areas have been found in the study area. Major land use category is agricultural land (27%) and the rest 

(73%) of the areas are comprised of baor, built up non-linear, Herb Dominated Area (Terrestrial), 

Orchards & Other Plantations (Trees), Perennial Beels, Ponds, Rivers and Khals, Rural Settlement and 

Sand Bar. The land use at two Project AOI covers the crop lands varies from 21% to 42% and settlement 

varies from 13 % to 29%. The land use at two Project AOI is presented in Figures 5.7 and 5.8 which shows 

that the crop lands vary from 21% to 42% and settlement varies from 13 % to 29%.  
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Figure 5.7: Land Use Map of the Piloting Site at Fulchari and its 1km Buffer Area 
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Figure 5.8: Land Use Map of the Piloting Site at Alipur, Kalihati site and its 1km Buffer Area
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6. Biodiversity and Living Natural Resources Baseline 

This chapter presents a summary of the Biodiversity and Living Natural Resources baseline provided in 

Annex 6.1. 

6.1 Study Area 

The study areas for biodiversity assessment were defined as the Biodiversity Area of Analysis (BAA) 

containing two parts (BAA for Fulchari project and BAA for Tangail Kalihati and Kaoakola Projects) which 

has been delineated through combining the AOIs of Kaoakola Project, Alipur Project and Fulchari Project. 

The BAA is extended towards upstream and downstream of the Project AOI to include direct and indirect 

impact area and up to the floodplain of the opposite bank, and including a control area. The BAA covers a 

total area of 63715 ha. The following criteria were considered while delineating the BAA: 

• Project Footprint (around 52 ha) and Project Influence Area (both direct and indirect) 

• Impact of Noise from the Piling (piling will be the major activities) 

• River area covering alluvial corridor, floodplain, and char between the banks etc. 

• Physical boundary (e.g., the countryside limit of the floodplain of the left-bank was 

considered up to an existing road) 

• Possible hydrological Impacts of the intervention 

• Control area (upstream area, downstream area and the habitats along the opposite bank 

of the river which are beyond the limit of project AOI) 

The Kalihati-Kaoakola BAA is extended to 8.31 km upstream from the proposed revetment of pilot site, 

and 13.71km downstream of the Tangail Pilot site (covering the offtake area of Dhaleswari river) where 

Fulchari BAA extended to 5.53 km upstream from the proposed revetment of pilot site, and 13.81 km 

downstream of the Fulchari Pilot site.  

The major habitats within the BAA included (i) riverine habitat comprising the river and alluvial area, 

mudflats, sand-bars and submersible Char, (i) floodplain zone consisting of terrestrial area, attached Char 

(river island), Croplands, grasslands, homestead vegetation, planted forest area, freshwater, sand-mining 

& storage area, and built-up area are common landcover and land use occurring in these habitats. 

Three types of major ecosystems observed in the study area namely Terrestrial, Freshwater and 

Charlands.  

Terrestrial ecosystem: The terrestrial ecosystem in the BAA is dominated by the agricultural landscape 

and homestead areas, and heavily influenced by the water flow of the Brahmaputra-Jamuna River. The 

terrestrial ecosystem includes Char lands that are covered by sun grass, reeds and other natural 

vegetation. 

Freshwater ecosystem: Freshwater ecosystem in the BAA is mainly covered with river ecosystem and 

floodplain ecosystem. Lentic ecosystem is a body of standing water that includes ditches, seeps, ponds, 

seasonal pools, and basin marshes in the BAA. 

Charland Ecosystem:  The main channel of the Jamuna River is constantly shifting within its active 

floodplain, eroding and depositing large areas of new Charland in each flooding season. 
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Figure 6.1: Map of the BAA 
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6.2 Legally Protected and Internationally Recognized Areas of High Biodiversity Value in and 

Around the BAA 

The IBAT data lists several legally protected and internationally recognized areas with high biodiversity 

values. Many of them are out of range and irrelevant to the proposed project. The following table presents 

the IBAT list and screening results. There is 5 legally protected andInternationally recognized Areas of 

High Biodiversity Value around the project site (Table 6.1). But among them three are far away from the 

projet site (Figure 6.2). 

Table 6.1: Legally Protected and Internationally Recognized Area of High Biodiversity Value In and Around 

the BAA 

Area Name 

Distance 

from 

BAA 

Status and 

Designation 

IUCN 

Category 
Alignment with ESS 6 Screening Results 

SilandaNagdemra 

Dolphin Sanctuary 
35.8 km 

Legally 

protected area 

by GoB, listed 

in the IBAT 

VI 
Qualify as legally 

protected areas 

Both sanctuaries are 

far from the site but 

relevant to the project 

site due to potential 

impacts to river 

dolphin, therefore 

included in the 

Biodiversity Risk 

Assessment 

NagarbariMohonganj 

Dolphin Sanctuary 
36.8 km 

Madhupur National 

Park Key 

Biodiversity Area 

32.7 km 

Legally 

protected area 

by GoB, and 

Important Bird 

Area, listed in 

the IBAT 

IV 
Qualifies as a legally 

protected area 

Terrestrial National 

Park not connected 

with the Jamuna River 

hydrology.  Not 

relevant to the 

proposed intervention 

and excluded from the 

risk assessment 

Jamuna 

Brahmaputra River 

Key Biodiversity 

Area 

0 km 

Important Bird 

Area, listed in 

the IBAT 

Not legally 

protected 

Not 

applicable  

Qualifies as an 

internationally 

recognized area but is 

unmanaged 

Relevant, included in 

the risk assessment 

Bangabandhu Bridge 

Ecopark 
7 km 

GoB designated 

eco-park for 

scenic beauty, 

Legally 

Protected, not 

listed in the 

IBAT 

Unknown 
Qualifies as legally 

protected area.  

Relevant, included in 

the risk assessment 

Jamuna River Fish 

Sanctuary 
0 

GoB Designated 

Fish Sanctuary, 

not listed in the 

IBAT 

Unknown 

Relevance is not linked 

with 

ecosystemmanagement 

Has relevance to 

proposed mitigation 

and is therefore 

included in the 

Biodiversity Risk 

Assessment 

6.3 Habitat Mapping 

The habitat Characterization for the pilot sites was done by direct field survey, land use and Land Cover 

analysis. The terrestrial, aquatic and Charland ecosystem are further divided into distinct types of habitat 

which support diverse group of biodiversity (Figure 6.3, Table 6.2). A total of seven types of habitats were 

observed in the BAA and among them five were but mostly modified and two were modified (Table 6.2). 
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Those habitats provide feeding, breeding, resting and rousting ground for different types of vertebrate 

and invertebrates (Detailed species list can be found in Annex 6.1).   
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Figure 6.2: Location of Legally Protected Area and KBA around the BAA 
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Figure 6.3a: Habitat Mapping of the Fulchari BAA 
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Figure 6.4b: Habitat Mapping of the Kalihati-Kaoakola BAA 
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Table 6.2: Names, Classification and Biodiversity Values of Habitats in the BAA 

Habitat  Type How do these habitats’ function? 

Charlands (Newly 

emerged Charlands) 
Natural 

Charlandsarecovered with sand, grasses, long reeds and agricultural lands 

which provide is the address of diverse bird species including rare species. 

This habitat harbors large number of invertebrates. Different types of 

grassland specialist bird species also found here (e.g., Olive-backed Pipit, 

Paddy-field Pipit). The habitats are mostly used by migratory ducks (e.g., 

Cotton Pygmy Goose) and common resident waterbirds (e.g., Little egret, 

Indian Pond Heron) 

Riverbanks 

Mixed but 

mostly 

modified 

The habitat mostly river bank, mostly eroding in nature. The natural levee is 

often covered by grasses or bushes.  Used by waders, wagtails, egrets, and 

herons. Good habitat for invertebrates (e.g., dragonfly) and amphibious 

species (frogs, toads). 

Agriculture lands (on 

settled Charlands, and 

floodplain) 

Modified 

Major parts of the Charlands and floodplain are occupied by agricultural 

crops such as wheat, lentils, paddy, sesame, peanut and maize fields.  This 

area is also ideal habitat for different group of insects (e.g., dragonflies, 

butterflies). Form the good community of insectivorous birds, and 

amphibians. It is suitable habitat for insectivorous and granivorous birds. 

Some species interact in these areas when it is located next to a natural 

habitat. 

Mudflats, embayment 

area 
Natural 

Newly emerged Charlands and some of the submerged Char provide this 

type of habitats. Suitable habitat of water birds, water snakes, turtles, frogs, 

fish. Mudflats are suitable habitat for resting and breeding ground of 

wetland speciealist bird species (e.g., Jacanas, Snips, Wild ducks) 

The embayment area (Figure 6.4) near Char is also highly important 

for fisheries which serves grazing and nursing ground for small 

species of fish, including Cabdiomorar (Piyali) Ailia punctata 

(Banshpata), Ailia coila (Kajuli), Eutropiichthysvacha (Bacha), 

Mystuscavasius (Golsha), Clupisomagarua (Gharua), 

Glossogobiusgiuris(Baila), Salmostomaacinaces(Chela), 

Gudusiachapra (Chapila) 

Arboreal Habitat  Modified 

There is an ecopark located within the EBAA. Basic habitat structure of the 

ecopark is arboreal.  There is designated ecopark which is comprises planted 

forest on the reclaimed land established during the construction of 

Bangabandhu Bridge.  It serves habitat to a total of 89 species of wild 

animals. Among them 6 species were amphibians, 11 reptiles, 56 birds and 

16 mammals. 

River Water Area Natural 

This area is the core zone of river supported by deep waterbody. A diversity 

of fish, aquatic vegetation and crustaceans, reptiles and birds use the open 

water habitats. Kingfishers, Gulls, Terns, Cormorants, Herons, Egrets, and 

migratory birds collect their food from open water from river. 22 major carp 

spawn collection sites were identified in the Jamuna River (Figure 6.4). 
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A: Embayment and Submersible Char B: Major Carp Spawn Collection Sites 

Figure 6.5: Important Habitats for Fish and Fisheries in Jamuna River in and Around the BAA 

6.4 Biodiversity Features 

The variation in habitat types and ecosystems sustains numerous flora and fauna species in the project 

influence area. The diversity in flora and fauna represents the species level status, distribution, and 

contribution in ecosystem in the Jamuna River.  

6.4.1 Flora 

The area is not considered to support rich botanical species diversity but following a detailed botanical 

assessment,atotal of 76 plant species were identified in the area, among them 40 species are trees, 33 

herbs and shrubs, and 3 bamboo species. These plant species divided into aquatic and terrestrial types 

(Table 5.1 in Annex 6.1). Terrestrial vegetation includes trees, herbs and shrubs which are generally 

found in the homesteads, settlements and along the embankment. The main purposes of planted trees are 

food, firewood, and timber production. In the open and uncultivated Charland areas, the plants that were 

seen are Binna Ghash, Kansh, Chhan, Ghagra, Ban Palang, Kolmietc. The two very common exotic tree 

species in the program influence area are Acacia and Eucalyptus.  Kachuripana (Eichhornia crassipes) is a 

common but invasive aquatic species which grows well in the stagnant aquatic environment where water 

flow is low or absent.  

6.4.2 Fauna 

The faunal diversity includes both the invertebrate and vertebrate groups. A total of 377 vertebrate 

species were identified in the field or retrieved from literatures which included 25 species of mammals, 

223 birds, 36 reptiles, 15 amphibians. (Figure 6.5; Table 5.5 to5.9 in Annex 6.1). A total of 78 fish species 

were identified from literature and among them 33 fish species were recorded during catch assessment 

survey (Figure 6.5; Table 5.5 to5.9 in Annex 6.1).  A total of 67 butterfly species was noted in existing 

literatures although detailed survey for invertebrates was not done in the program due to the limited 

availability of data and no significant impacts were expected. 
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Figure 6.6: Diversity and Threatened Categories of Vertebrate Species in JRSMP Area 

Mammalia 

A total of 25 mammal species are known to occur in the program influence area. Ganges River Dolphin is 

the most prominent species (Figure 6.2; Table 5.5 in Annex 6.1). Another important mammal is the 

Fishing Cat which is endangered both nationally and globally.  

Aves 

A total of 223 species of birds are known to occur in the program influence area, of which 37.7% (84 

species) are migratory winter visitors and rest are resident species (Figure 6.5: Table 5.6, 5.7 in Annex 

6.1). Huge congregation of migratory winter birds including resident Lesser-whistling Ducks are sighted 

during November-March in the floodplains of Jamuna River (Source: transect data and Asian Waterbird 

Census 2014). 

Reptilia 

The number of reptilian species in the program influence area is 36 representing 21.7% of the reptile 

diversity of Bangladesh (Figure 6.5; Table 5.8 Annex 6.1). Gharial is the most significant species which is a 

nationally and globally critically endangered species (IUCN Bangladesh 2015).  

Amphibia 

The stagnant waterbodies and the riparian terrestrial areas offer important habitats for amphibians. 

Therefore, amphibians are fairly common in the project influence area harbouring 15 species (Figure 6.5; 

Table 5.9 in Annex 6.1). Some common species in the project area are Skipper Frog, Cricket Frog, Indian 

Bull Frog, and Common Toad (Hasan et al. 2014).  

Fish 

The present study observed 33 species of fishes and found 78 fish species in secondary literatures under 

9 orders and 15 families in the Jamuna River. Among them, 2 are endangered, 7 vulnerable, 22 least 

concern and 1 data deficient according to IUCN Bangladesh 2015. List of observed fishes and their 

conservation status is shown in Table 9.5 in Annex 6.1.  Nationally critically endangered Baghair, 

Endangered Gajar (Channa marulius), Rani (Botia sp.), pabda (Ompoksp.)are also found around the project 

area. 

Invertebrates 

A wide range of aquatic and terrestrial invertebrates is known to occur in the project influence area. But 

limited data is available on their diversity and abundance. The study area is similar to other areas of the 

country in terms of having diverse invertebrate communities. A number of species of dragonflies (e.g., 

Paddy-field Skimmer, Common Picture wing, River Skimmer), damselflies, spider, beetles, grasshoppers 

and earthworms (e.g., Dendrobenaspp., Apporectodaspp., Lumbricusspp.) exist in the area. A checklist of 

butterflies in the program influence area is provided in Table 5.10 in Annex 6.1. Thirteen species are 
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enlisted as vulnerable and one (Pointed Ciliate Blue) is categorized as endangered (IUCN Bangladesh 

2015). 

Threatened and Near Threatened vertebrate species 

A total of forty-seven globally and nationally threatened and near threatened vertebrate species occurs in 

the program area. Among them, 6 species are mammals, 15 birds, 10 reptiles and 16 species are fishes 

(Table 5.2, 5.3, 5.4 in Annex 6.1). All these species have been assessed by IUCN Bangladesh (2015) and the 

global status has been retrieved from the IUCN Red List (www.iucnredlist.org). Among the critically 

endangered species three are birds, and two reptiles. Considering the endangered species, two are fish 

and one each were from reptile, bird and mammal each (Figure 6.5).   

6.5 Bio-calendar of Wildlife 

The bio-calendar of Jamuna River was made for the key species that inhabit the area. For constructing the 

calendar, field survey data and secondary information were considered. The water level data of Jamuna 

was also incorporated hereto represent the relationship among biological activities of the species (Figure 

6.7). 

 

Figure 6.7: Bio-calendar of Important Wildlife Species in Jamuna River 

Seasonal production calendars on Major Carp (Rui, Catla and Mrigel), Big Cat Fish (Boal and Air), Hilsha 

and other inland fishes were primarily developed based on the production probability. Fish production is 

influenced by water discharge and water depth, and seasonal life cycle, of these fish groups (Figure 6.7). 

These production calendars were validated from each data of these fishes and consultation with local 

commercial fishermen. 
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Figure 6.8: Seasonal Production of Major Carp, Big Catfish (Boal/Air), Hilsha and the Other Inland Fishes 
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6.6 Critical Habitat Assessment 

6.6.1 Critical Habitat Criteria of the ESS6 of the World Bank 

As per ESS6, Critical Habitats are defined as areas with high biodiversity importance or value including: 

a) habitat of significant importance to Critically Endangered or Endangered species, as 

listed in the IUCN Red List of threatened species or equivalent national approaches; 

b) habitat of significant importance to endemic or restricted-range species; 

c) habitat supporting globally or nationally significant concentrations of migratory or 

congregatory species; 

d) highly threatened or unique ecosystems; 

e) Ecological functions or Characteristics that are needed to maintain the viability of the 

biodiversity values described above in (a) to (d). 

6.6.2 Methodology of Determining Critical Habitat 

The approach to critical habitat assessment started with screening ESS6 criteria to preliminarily assess 

whether these criteria would be applicable or not. Thereafter, a species list obtained from the IBAT 

dataset of species for 50km radius of the project AOI. The IBAT listed a total of 903 species including 9 

Critically Endangered (CR) and 18 Endangered (EN) species based on the global IUCN Red List of 

Threatened Species. The list of 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 over and global IUCN Red list status.  

Species were screened through excluding the species which were not relevant to the BAA defined for 

biodiversity assessment and which were unlikely to occur within the BAA and its vicinity. The BAA 

included natural habitats like mudflats/sandflats, river area and newly emerged Char. The modified 

habitats occurring within the BAA were agricultural lands, planted area, sand-mining & storage area, 

settlements and urban area like resorts.    

Thereafter the relevance of critical habitat was assessed for each species based on expert judgment. The 

assessment of “significant importance” of the habitat was made through applying the following guidelines  

developed for ESS6: 

• Key Biodiversity Areas (KBA) including IBA and AZE sites, other protected areas and reasons 

for designation are important CH indicators but require appropriate justification against the 

ESS6 critical habitat criteria. 

• ESS6 Criterion (a) requires an assessment against both global (IUCN) and national red list 

ratings.  ESS6 footnote 13 states that where the threatened status of a species is listed 

differently between the two lists, assessment of the impact of net reduction should be based 

on the national/regional population. This is interpreted as a requirement to follow a 

precautionary approach and apply assessment of species reduction (project impact) to the 

smaller species population. 

• CR species face an extremely high risk of extinction, and their survival is in a critical state.  

Therefore, if present in the BAA, consideration should be given towards ESS6 Criterion (a) 

being achieved, unless there are appropriate arguments for its exclusion. 

• Where a significant proportion (± 1%) of the national or global population of a CR or EN 

species has a likely presence within the BAA, critical habitat can be achieved under ESS6 

Criterion (a). 

• ESS6 Criterion (b) can additionally be achieved for restricted range species where the BAA 

overlaps a significant proportion (± 1%) of a species’ distribution range.  
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• ESS6 Criterion (c) can be achieved for migratory and congregatory species where a 

significant proportion (± 1%) of a species’ national or global population is exposed to the 

BAA of impact. 

• ESS6 Criteria (d) and (e) are to be assessed on a case-by-case basis using reliable data 

sources and expert opinion, with consideration given to legally protected areas, KBAs, IBAs, 

AZE sites, Ramsar Sites, World Heritage Sites, other conservation initiatives and the reasons 

for which they are designated. 

6.6.3 Determination of Critical Habitat Occurrence 

A list of CR and EN species relevant to the BAA are presented in Annex 6.1. The screening assessment was 

based on the national database of Bangladesh's biodiversity, habitat preference of this species, and the 

Likelihood of Occurrence (LOO) of each species (within the BAA). The species that had not been recorded 

previously in the BAA, and which were unlikely to occur were excluded from the list. No endemic or 

restricted range species were found.  

After the screening (Annex 6.1), the assessment was made to determine Critical Habitat Occurrence 

within the BAA as per the ESS6 criteria, and expert judgment on “habitat of Significant Importance” and 

“Significant Concentration of migratory species” (Table 6.3). 

6.6.4 Screening of Critical Features against Potential Risk and Impacts 

The potential critical habitat features (species which might trigger critical habitat criteria) were further 

evaluated on the basis of current threats and potential risk and impact due to the proposed interventions. 

The following table presents the final results. In total 5 species was detected and among them 2 were 

nationally critically endangered, 2 endangered and one vulnerable (Table 6.3). 

Table 6.3: Final Screening of Critical Habitat Features against Potential Project Impacts 

Species English and 

Scientific Name 

Threat. 

Status Documented 

Threats 

Potential Project Risks 

and Impacts 

Mitigation and Net Gain 

Requirements 
Nat. IUCN 

Gharial  

Gavialis gangeticus 
CR CR 

habitat 

destruction, 

upstream 

embankments 

and 

entanglement 

in fishing nets 

There is a potential 

disturbance to Gharial 

through noise emissions 

associated with piling and 

the increased presence of 

workers associated with 

construction activities.  

However, a minimal 

population of Gharial is 

expected if any at all. 

Mitigation to flush sensitive 

species away from 

construction works will be 

applied which will address 

any unlikely impact to Gharial 

in the unlikely event that an 

individual appears.  Impacts 

can be avoided and Net gain 

is therefore not required 

Ganges River Dolphin 

Platanista gangetica 
VU EN 

Poaching, 

Collection of 

oil from 

dolphin 

Dolphin might be 

disturbed by noise 

impacts of pile diving for 

Groyne construction.  

An alternative piling method 

with low noise emission will 

be applied to avoid impacts to 

Dolphins. Net gain will not be 

necessary, although local 

dolphin specialists will be 

engaged for pioneering 

approaches for future phases 

of the project when larger 

impacts are expected 

Prionailurusviverrinus 

Fishing Cat  
EN VU 

Human 

wildlife 

conflict, 

Indiscriminate 

killing, 

Fishing cats werenot 

found in survey period but 

the BAA does include 

suitable habitat for this 

species. Fishing cats will 

Mitigation to raise awareness 

among workers will be 

applied to address any 

unlikely impacts and net gain 

is therefore notrequired. 
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Species English and 

Scientific Name 

Threat. 

Status 
Documented 

Threats 

Potential Project Risks 

and Impacts 

Mitigation and Net Gain 

Requirements 
Nat. IUCN 

Anthropogenic 

Threats 

not be impacted by 

construction works on the 

river bank.The presence of 

workers may raise the 

levels of disturbance if any 

fishing cats occur, 

although impacts will be 

minimal.  

Baghair 

Bagariusbagarius 
CR NT Over fishing 

Naturally eroding river 

bank is the preferred 

foraging habitat. The 

proposed intervention 

would alter this habitat by 

preventing the erosion, 

filling the scoured area 

with sand-filled geobags 

although the overall 

impact of the pilot phase 

to these fish will be low. 

There is no known reliable 

mitigation, however a 

residual impact assessment 

will be constrained by the 

lack of data on these species.    

The Department of Fisheries 

will be consulted to 

investigate opportunities for 

developing effective 

mitigation. 

Chital  

Chitalachitala 

EN NT 

Over fishing, 

loss of 

floodplain 

connectivity, 

loss of habitat 

6.7 Assessment of Species Triggering Critical Habitat Criteria and Other Important Species 

6.7.1 Ganges River Dolphin (Platanista gangetica) 

The Ganges River Dolphin is facing high risk of extinctionthroughout the distribution range due to 

anthropogenic threats. Locally itis now restricted to a few larger channels of Ganges-Brahmaputra-

Jamuna-Meghna River system, thus enlisted as vulnerable (VU) in IUCN Bangladesh Red list and 

endangered (EN) globally (Alom 2015). Three dolphin sanctuaries have been declared in the Padma-

Jamuna River system of which two are in the Jamuna River. A field survey revealed a number of Dolphins 

in the Jamuna River and in and around BAA.  Generally, Dolphins are frequently sighted along the major 

channel of the Jamuna River. Similarly, within the BAA, the major channel of the Jamuna River seems most 

favourable for dolphins. During an IUCN survey in the dry season of 2014, 23 dolphins were encountered 

near the Kazipur reach of BAA.  Another research has revealed that dolphin counts in the Jamuna River 

varied significantly between dry and wet (monsoon) season.  

Conservation action recommended by Bangladesh Dolphin Action Plan 2020-2030 

The government has prepared a set of action plans33 for conserving Dolphins in the Major rivers focusing 

on Jamuna and Padma. The plan sets a vision of securing river and coastal ecosystems of Bangladesh 

where dolphins flourish up to the carrying capacity. The overall goals of the action plan are: 

• Reduce dolphin population decline in rivers and coastal waters of Bangladesh  

• Ensure protection of existing dolphin habitats of Bangladesh 

 

 

33 Bangladesh Forest Department, 2019. CONSERVATION ACTION PLAN FOR GANGES RIVER DOLPHIN AND IRRAWADDY DOLPHIN 

OF BANGLADESH.  Availableat: 

https://bforest.portal.gov.bd/sites/default/files/files/bforest.portal.gov.bd/notices/3c350df6_a887_4067_bf6c_6df09f3492e2/Ban

gladesh%20Dolphin%20Action%20Plan%202020-2030_Final%20report%20April%202019.pdf 
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The strategic plan sets 26 action points (Annex 6.4) under the above two goals.  These 26 action points 

have been planned under 8 strategic actions. Table 6.4 lists some of those actions that may have relevance 

to the project.  

Table 6.4: Strategic Actions of Bangladesh Dolphin Conservation Plan 2020-2030 Relevant to this Project 

Strategies of Government for Dolphin 

conservation 
How it is adopted in JRSMP Project 1 

Goal 1: Reduce dolphin killing in rivers and coastal waters of Bangladesh 

Increase the baseline knowledge on dolphins and their 

habitats 

Linked study has been proposed for understanding 

Dolphin population in the BAA. 

Reduce incidental and intentional killing of dolphins 

Mitigation measures are proposed for preventing 

accidental killing of Dolphin during construction works 

ensure no net loss as per the requirement of ESS6 

Develop skill, capacity and governance for improved 

protection 

Dolphin sanctuaries occur nearby, and there may be 

opportunities for improved governance and protection 

of those areas 

Goal 2: Ensure protection of existing dolphin habitats of Bangladesh 

Increase knowledgebase on dolphin habitat and 

threats 

The linked studies would contribute to current 

knowledge base 

Engage all actors and stakeholders in protection of 

dolphin habitat 

Stakeholder Consultation has been planned during 

project implementation 

 

WWF to developed guidelines with support from the World Bank for avoiding and addressing impacts to 

Ganges River Dolphin in the Ganges-Brahmaputra-Meghna Basin, which is supportive of the Bangladesh 

Dolphin Action Plan 2020-2030.  This ESIA aligns with the guidelines. 

6.7.2 Gharial (Gavialis gangeticus) 

The only large reptile in the area is the Gharial - Gavialis gangeticus which is a type of crocodile and is 

extremely rare. It is a globally and nationally threatened species. Several decades ago, this species had 

wide distribution in the Ganges-Brahmaputra River System, but the population sharply declined due to 

the lack of food (fish), accidental killing by fishing nets and destruction of eggs by domestic dogs (Khan 

1982, Rashid et al. 1986). Today, it is one of the rarest species of wildlife in Bangladesh and there have 

been no report of its nesting since late-1980s. Gharials may have been moving between the two countries 

— Bangladesh and India — using the routes identified by Rashid et al. (2014). 

6.7.3 Baghair (Bagariusbagarius) 

One of the important catfishes found in the Jamuna River– and is an important food and game fish in 

Bangladesh, Bhutan, India and Nepal. It has been listed as CR in the IUCN Red List of Bangladesh (2015), 

however some studies indicated that the species occurs in many of the large rivers in Bangladesh and 

could be downlistedto vulnerable34. It is a carnivorous fish that feeds on small fishes, prawns, frogs, 

insects, etc. Therefore, B. bagarius is also important as a predator in top-down control of riverine food 

web. 

 

 

34 Bijoya Paul, Md. Foijul Hasan, Md. Monirul Islam, Goutam Kumar, Kundu, Gouri Mondal, Samapti Saha, Md. Ghulam Mustafa. 2019. 

Evaluation of the status of threatened catfish Bagariusbagarius (Hamilton, 1822) from the Padma and Meghna river stretches of 

Bangladesh. Dhaka Univ. J. Biol. Sci. 28(1): 111‐120, 2019 (January) 
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The population has, however, steadily declined over the years. Yet sometimes large specimens are netted 

by the fishers. A 120 kg Baghair was captured in the Jamuna River near Dewanganj, Jamalpur on 27th 

February 2021 and another 48 kg Baghair was captured near the same site on 18th June 202135.  

6.7.4 Chital (Chitalachitala) 

Chital is another nationally endangered fish frequently found in Jamuna River. It generally prefers deep 

water area of the river but avoids high velocity regime. The habitat of Chital depends on the various 

environmental and ecological factors like vegetation type, height and scouring area of the river bank. 

Perennial water availability ensures food availability respecting prey populations, and thus result in 

providing predation opportunities for Chital. During wet season Charland becomes very suitable habitat 

for small fish species because they can use different aquatic vegetation for their feeding and breeding 

activity. The high abundance of small fish in Charland promote chital to come into the Charland for 

feeding. Rooted high plants, floating phytoplankton, benthic material or benthos (such as worms, insect 

larvae and snails) are also important as feed of Chital. However, the denser and more vegetation coverage 

create predation barrier for Chital. During field surveys, Chital fry was found by the catch assessment 

survey. 

6.7.5 Fishing Cat (Prionailurusviverrinus) 

A critically endangered small feline and most enigmatic predator - one of the largest among the 28 species 

of small cats found worldwide.  

Widely distributed in Bangladesh in different fragmented habitats. Habitat loss is one of the major threats 

particularly, transformation of wetlands remains high on the list facing the Fishing cat. In addition, 

indiscriminate killing whenever found exposed in different habitats and road kills are major threat. The 

Char grassland of the Jamuna River makes an ideal habitat, but the extraction of grass and other human 

disturbances leaves little space for these cats to survive.  

 

 

35https://www.risingbd.com/english/country/news/80330. 18 June 2021 

https://www.risingbd.com/english/country/news/80330


 

99 

7. Socio-economic Baseline Condition 

This chapter is presenting a summary of the socio-economic baseline condition and the detail informative 

baseline has provided in Annex 7.1. 

7.1 The Study Area for Socio-economic Baseline of the Project 

The study area for socioeconomic analysis of the Project level baseline (Figure 7.1) has been defined as 

Socio-economic Area of Analysis (SAA) which covers the Project AOI (of the Component 1 of the Project 1 

of the JRSMP SOP), and the Union36 intersected by the project footprint (Table 7.1). It would thus cover 

the direct impact area, indirect area, and control area beyond the Project AOI.  In addition to the SAA, 

socio-economic data collection and analysis were done for the Program AOI as well. 

 

Figure 7.1: Map of the Socio-economic Area of Analysis 

 

 

36Union is the Smallest Rural Administrative and Local Government Unit in Bangladesh. 
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Table 7.1: Administrative Boundary of the Socio-economic Area of Analysis for JRSMP Project 1 

Name of the Pilot Site District 
Upazila 

(sub-district) 

Unions intersected by the Project and 

therefore covered by the SAA 

Fulchari Gaibandha Fulchari Uria 

Tangail-Kalihati  Tangail 
Kalihati Gohaliabari 

Tangail Sadar Kakua 

Kaoakola Sirajganj  Sirajganj Sadar 
Mechhra 

Kaoakola 

7.2 Socio-economic Description of SAA 

In this section, socio-economic profiles of all three sites are presented – first using available Union level 

(lowest administration unit)37 secondary data (see Table 7.2), followed by description of the three pilot 

sites.  

Table 7.2: Comparative Profiles Selected Unions/Mouzas in the Pilot Sites 

 Selected project sites 

Fulchari Tangail-Kalihati Kaoakola 

Administrative area included in the 
study  

one Union Two Unions Two Unions 

Population  18,755 57,464 48,719 

Male  49.6 51.08 50.6 

Female  50.4 49.20 49.4 

Sex ratio 98.4 103 102.3 

Household  4,721 12,352 11,049 

Household size  4.0 4.7 4.4 

Density per sq.km. 722 715 514 

Growth rate (Upazila) 1.06 1.28 1.38 

Literacy rate 33.55 35.99 33.2 

Housing  

Pucca 0.5 0.39 0.3 

Semi-pucca 3.8 1.51 0.9 

Kutcha  94.2 97.12 98 

Jhupri 1.5 1.02 0.8 

Sanitation  

Sanitary (water-sealed) 15 2.57 18 

Sanitary (non water-sealed) 39.1 24.52 50.6 

Non-sanitary 36.7 58.25 25.8 

None 23.9 14.65 5.6 

Source of Drinking Water (%)  

Tap 0.1 0.46 0.1 

Tube-Well 99.2 96.38 95.1 

Other 0.7 3.2 4.8 

Electricity Connection (%) 10.9 23.14 7.9 

Housing Tenancy (%)  

Owned 94.2 88.61 96.5 

Rented 0.1 9.8 2.4 

Rent free 5.7 1.58 1.1 

 

 

37 Administratively, the two sites are located in four Unions covering six mouzas (revenue unit/village). The data presented relate to 

the administrative areas and not “footprint” of the pilot sites. The pilot sites are separately discussed.  
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Source: BBS, 2012 (population was projected for 2020) 

Socio-economic conditions of the pilot sites including Kaoakola char have also been described in the 

Annex-7.1 based on the parameters named landholding, employments and livelihoods and income & 

expenditures.  

7.3 Socio-economic Profiles of Householdswithin the SEAA 

7.3.1 Demography 

Demographic features of three unions are presented in Table 7.3.  The unions in the three project 

intervention areas have a total of 28,122 households with a population of 124,938. Of them, 50.33% are 

males, and 49.67% are females. The sex ratio is 101.2, which refers to 101.2 males per 100 females. The 

average density is 650.33 per square kilometre. The average household size is 4.5, and most households 

comprise 3 to 4 members per household. (BBS, 2012; projected for 2020).38 

Table 7.3: Demographic Profiles of People in the Unions39 of the SAA 

Name of Project site Households 

Population 
Sex 

ratio 

Population 

density 

[sq. km] Both (nos.) Male (%) Female (%) 

Tangail-Kalihati  12,352 57,464 50.8 49.2 103 715 

Fulcahri 4,721 18,755 49.6 50.4 98.4 722 

Kaoakola 11,049 48,719 50.6 49.4 102.3 514 

Total/Average 28,122 124,938 50.33 49.67 101.2 650.33 

7.3.2 Employment Status 

In the SAA less than half of the population is employed. Here, employment includes earning people 

involved in any work, and therefore it discounts household work as employment (Figure 7.2). 

 

                                       Source: BBS, 2012 

 

 

38 The population projection for 2020 was estimated following ‘simple linear method’ by considering upazila wise growth rate 

estimated in Housing and Population census, 2011 (BBS, 2012). Thus, growth rate for Fulchari is 1.06 and for Tangail-Kalihati 1.28. 

39 The Union is the lowest administrative unit in the country for which census data are available. The impact or project foot print 

will be on village/mouza (revenue unit) on a much smaller scale. Since proper field studies of pilot sites were not possible for covid 

restrictions and protocol, the union level data have been used to explain the general socio-economic profiles in the project area. The 

UPs of each piloting site are presented in the Table 7.3. 
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Figure 7.2: Employment Status 

In the SAA of three project intervention area, Agriculture is the main mode of livelihood. According to an 

estimation, about 30%~50% (30% in Kalihati and 50% in Fulchari as well as Kaoakola) of people are 

involved in agriculture. In Kaoakola, 87% of the employed population is involved in agriculture.Daylabors 

(Farm and non-farm) present around 33% to 35% of population in the SAA. Fisher folks (artisanal 

fishing) are only 5% of the total population. In the three sites, population that do not work were 

estimated to be around 12%~15%. 

7.3.3 Diverse Employment Patterns in the Floodplain 

The field study (FGDs, KII and consultations) conducted in June, September and November of 2021 and 

January and February of 2022 along the program corridor and C1 project sites found that the people are 

engaged in a diversity of activities for income sources and to earn their livings (Figure 7.3).  Overall, the 

employment and occupational patterns in the Jamuna River area can be divided into six broad categories: 

small farmers, laborers, fishers, involved in service, industrial workers, and businessperson/trader.  

People are not exclusively involved these groups, rather often change and/or are forced to change their 

occupations due to riverbank erosion, flooding and other factors. There is also an increasing trend among 

children of both groups, particularly girls, to be engaged in the garment industries. 

 

 Source: Assessed and synergized by the writer based on findings, 2021   

Figure 7.3: Mapping Livelihood and Occupational Patterns  
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7.3.4 Income and Expenditure 

Household income and expenditure were assessed following the response of local people asked during 

group discussion and informal interviews. According to findings, most people in the pilot sites belong to 

BDT 5000 to BDT 9000 category for both income and expenditure (see Figure 7.3). There is a discrepancy 

between the number of earning and expending households in this group, suggesting indebtedness. In 

Fulchari, about 12% households have earning of more than BDT 20000 per month, whereas about 10% 

households expend this amount in a month.  Similarly, in Kalihati, about 7% households have earning of 

more than BDT 20000 per month, whereas about 5% households expend this amount in a month 

  

Fulchari site Kalihati site 

Source: Field Study, 2021 

Figure 7.3: Distribution of People according to Income and Expenditure 

7.3.5 Landownership 

Landownership in Kalihati and Fulchari 

Land ownership varies in terms of location of the area. About 95% people throughout the Program AOI 

have entitled homestead land. About 2% are living on rented land, and about 3% are living on rent-free 

land including khas land. About 4% are living on rent-free land and about 1% on rented land (BBS, 2012, 

and priliminary field survey in 2021 and 2022).  

Landownership in Kaoakola Char 

Currently the land of Kaoakola is attached to DC office because such land survey and thereafter legal 

procedure to determine the ownership following the reappearance of the Kaokakola char is yet to be 

initiated. However, people have reoccupied and have been using the land as per the social recognition and 

consensus based on their earlier record of land ownership. People can not pay any taxes because the 

ownership of the land has not been legalized yet.Out of total landholders in Kaoakola union, about 60% 

are absentee. This group left their village being displaced due to river erosion and settled in Sirajganj 

Sadar. They usually lease out their land in terms of annual rent and/or in a sharecropping system. 

Following the sharecropping system, landholders are given the share of crops and/or sale value of that 

crop. 

7.3.6 Education 

In the Program AOI, about 40% people can read and write, which is lower than the national average 

(52%). However, literacy rates vary around the project footprint sites. Tangail-Kalihati site shows the 

higher literarcy than that of Fulchari (33.5%) and Kaoakola (33.2%) sites. In all age groups, school 

attendance rate is lower in the SAA than that of Program AOI. (BBS, 2012). 
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7.3.7 Health and Health Care 

For common diseases, local people prefer to go the informal healthcare/workers such as medicine shops 

or village doctors.  Besides, people most frequently accessed to the Union Health and Family Planning 

Centre and the Community Clinics. However, people accessed to the Upazila Health Complex and district 

hospital less frequently in the case of more severe health problems. This implies the preference of closer 

facilities rather than the distant ones, since it involves additional expense and troublesome journeys. 

7.3.8 Housing and Sanitation 

Most of the houses are 'kutcha' in the SAA as well as in the Program AOI. (Figure 7.4). The construction 

materials of these kutcha houses include: mud, tin, wood, etc.  Around 12% and 14.8% households 

respectively in the program and SAA have no individual sanitation facility. They share toilets with their 

neighbours. These household are located at the riverside and on the embankment. Tube wells are the 

main source of drinking water both in the program and the SAA area, which covers about 96% 

households in both the program and the SAA. About 0.3% households in the SAA has supplied tap water, 

which slightly higher (1%) in the Program AOI.  These households are located in urban area and are 

connected with the piped water supply. However, about 2.4% of households in this area is still use river 

or pond water for drinking (BBS, 2012). 

  

(a) Housing by construction type (b) Sanitation status 

                          Source: BBS, 2012 

Figure 7.4: Households and Sanitation Status 

7.3.9 Transportation Network 

Although, communication through roadway networks is the most common practice in the SAA, the 

Kaoakola char has differences where people have to cross the river to communicate with administrative 

and urban area. Waterway is largely used for carrying agricultural produce from the Char area to the local 

market and arotdar (wholesale supplier). There are engine boats that are used to travel to different 

stations (ghats), which carry both residents and goods.The river also plays a crucial role for waterway 

communication that includes three classes of navigation routes: class-I, III and IV40. Also, the  

7.3.10 Poverty 

Figure 7.5 and 7.6 shows upper and lower poverty situation. This refers to the poverty headcount ratio in 

the Program AOI, which has been presented for upazilas. Both upper and lower poverty line has been 

 

 

40 The waterways of Bangladesh have been classified into four categories depending on least available depth (LAD) ranging from 

3.90 m to 1.50m 
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shown in separate maps (see below). According to data, Kurigram district is the highest poverty-stricken 

area. In this area, more than 60% people are poor following the upper poverty line, whereas about 50% 

are extreme poor (lower poverty line). Bogura has the lower poor people, estimate as less than 10% 

following lower poverty. Also, this area has the lower poverty headcount according to the upper poverty 

line.  

 



Socio-economic Baseline Condition 

106 

Figure 7.5: Map of the Below Lower Poverty Headcount Ratio in the Program AOI 

 

Figure 7.6: Map of the Below Upper Poverty Headcount Ratio in the Program AOI 

7.4 Gender Analysis 

Demographic composition 

Out of total population in the pilot project sites (Tangail-Kalihati and Fulchari), the sex ratio is 100.7 

referring to around 101 males per 100 females. This scenario is the same for thethe pilot area.  According 
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to a study (RMIP, Vol 2, 2014), about 6% households are female-headed in the country side, which is 

relatively higher in Charlands who are socially and economically disadvantaged. The primary reasons for 

female-headed households are: male migration, abandonment, divorce, and widowhood.  

Marriage  

According to marital status, about 8.5% women are widowed at Tangail-Kalihati (or Alipur) site, which 

0.5% at Fulchari site and 7.7 at Kaoakali site (BBS, 2012). Thus, divorce rate for women in Tangail-

Kalihati is higher than that of Fulchari for both men and women.  

Economic participation  

There is a considerable gap between male and female concerning gender segregated employment status. 

The rate of male employment is significantly higher in Fulchari (34.9%), Tangail-Kalihati (38.8%), and 

Kaoakola (42.3%) sites, whereas only 4.5% of Fulchari, 1.7% in 0.9% women of Tangail-Kalihati, and 

1.9% women of Kaoakola areas are employed. In both areas, women are mostly involved in household 

work (BBS, 2012).Men are mostly involved in agriculture sector. Women in both Tangail-Kalihati and 

Fulchari are mostly involved in service sector (3.4% in Tangail-Kalihati and 10.2% in Fulchari). However, 

in all sectors the presence of men is predominant. According to the field findings, some women and young 

girls work in garment industry in Dhaka and regularly send money to families. 

Education  

Following the gender segregated literacy rate male literary rate is comparatively higher in all project sites 

than that of female, although the overall literary rate for Tangail-Kalihati site is slightly higher than 

Fulchari and Kaoakola char site (BBS, 2012).  

Although the enrolment rate is almost equal at the age of first schooling, the secondary level enrolment 

then becomes a threshold, from which female enrolment starts gradual drop, and conversely, male 

enrolment increases.   

Women empowerment 

Land ownershipMale use to get twice than a female according to the religious rules. Parents often prefer 

to distribute the majority share to a son while depriving a daughter, and the son often forces parents to 

do so. Women, in fear of losing kinship ties, often overlook this improper distribution of land. Although 

women can purchase land by her name, land is often registered for male members of families. The hindu 

families follow hindu inheritance law. In the absence of a son, son’s son, son’s son’s son and widows the 

daughter inherits the property from her father. 

Gender-based participation in public atmosphere: While males enjoy open participation at public or 

social sphere, women have very limited space. The religious bindings and social structure play a vital role 

in shaping this limited participation level. Women’s earning is mostly considered as supplementary to the 

household income. Since many women are involved in household work, which is private, women do not 

need to appear publicly.  

Gender-based decision-making role:Women can express their opinion in families within which both 

men and women are involved in income-generating activities. But women’s opinion is hardly considered 

in important and critical issues like land, agriculture and livestock. Women can participate in decision-

making process but in general, their opinion is given less importance. 

Sexual Exploitation and Abuse, and Sexual Harassment (SEA/SH):Although the situation is changing, 

domestic violence is still prevalent all across Bangladesh including the project areas. All the participants 

of the focus groups discussions (both men and women), admitted that women are beaten frequently by 

their husbands if they do not perform or act as ‘expected’.  
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7.5 Vulnerable Groups/Communities 

People living along the Bankline and in Char are generally poor and vulnerable to risks of displacement. 

These include displaced communities now living on embankments, the poor and landless, female-headed 

households and those under the poverty line, the elderly, and the Char dwellers as tenant farmers, fishers, 

small landowners, etc. They face everyday vulnerability to disasters and a range of other causal factors, 

including access to land and limited livelihood sources.  

The perception about Char dwellers and their living conditions are fundamentally different than those 

living in the mainland.41 The Char dwellers are not helpless victims of disasters; instead, they adopt active 

adaptive strategies to live with and manage the everyday catastrophe. But these groups may further be 

disproportionately impacted or disadvantaged by project interventions due to loss of land, displacement 

and loss of livelihood sources. The precarious bid for survival must be understood in its context. The first 

priority of these vulnerable people is to be protected from the riverbank erosion and seasonal flooding.  

7.6 Indigenous People 

There are no known indigenous people or small ethnic minority groups or settlements.  This will be 

further verified during project planning and implementation. Should any small ethnic minority groups be 

found, appropriate plans will be prepared. 

7.7 Cultural Heritage and Historical Sites 

There are no known cultural heritage or historical sites in the pilot areas. In case of any chance finds, 

proper management plans will be prepared in compliance with GOB archaeological regulations and ESF 

requirements. 

7.8 Agriculture and livestock 

Agricultural land in the Project Influencing Area of Fulchari site is 243 hectares and in Kalihait-Tangail 

site (Alipur) is 101.4 hectares. Cropping pattern has classified into 3 groups called Kharif-I(March-June), 

Kharif-II(July-October) and Rabi(November-February) and the cropping Intensity at Fuchari and 

Kalihatiprojectr AOI is 243% and 109.3 % respectively.During Kharif season mostly (HYV Aman) rice, 

maize, jute, sesame, Millet (Kawon) and vegetables are produced whereas during the rabi season crops 

such as (Lt and HYV Boro) rice, maize, Khesheri, wheat, ground nut, pulses, chili, onion, coriander, 

mustards, potato and other vegetables are grown. Main agricultural constraints include erosion, flood, 

drainage congestion, siltation of inland waters, and scarcity of water for irrigation.  

Livestock and poultry keeping play a significant role in the rural agro-based economy as well, however 

shrinking and degrading pastures, fodder shortages, disease, and lack of veterinary services are among 

key problems encountered. 

 

 

41Mohammad Zaman and Mustafa Alam (eds), Living on the Edge: Char Dwellers in Bangladesh, cited earlier. 



 

 

8. Environmental and Social Risks, Impacts and Mitigation Measures 

8.1 Methodology of Risk Identification and Impact Assessment 

Firstly, Valued Environmental and Social Components (VESC) were identified based on team experience 

and through a brainstorming session among team members. Later the preliminary VESC list was revised 

in another working-session with external specialists of relevant fields. The VESC were validated with 

multi-level stakeholders during a multi-stakeholder meeting42. Thereafter, the negative impacts were 

identified against each VESC through a brainstorming session among the team members, taking the 

feedback from baseline survey. Project benefits and other positive benefits were excluded from the 

impact assessment. Once an impact is identified, it was further evaluated based on its degree of 

significance. The degree of significance of an impact or risk is defined by a five-point Likert Scale and 

evaluated by its magnitude and sensitivity. The details of the methodology for assessing magnitude, 

sensitivity and finally the significance are presented below. 

8.1.1 Assessing the Magnitude of an Impact and Risk 

The magnitude of each identified impact and risk is assessed based on five parameters including: i) 

duration of the impact (temporal aspect); ii) spatial extent of the potential impact, iii) reversibility of the 

impact; iv) likelihood of impact occurring; and v) compliance to national and international standards. A 

qualitative scoring technique of quantification is adopted to assess the magnitude of an impact assessing 

these five parameters. A Likert scale is developed (Table 8.1) to assess degree of each parameter. The 

scale had a maximum score “4” which is labelled as “High” and minimum score “1” which is labelled as 

“Low”. A word scenario was also developed to guide quantification of each parameter. Once the 

assessment of each parameter is complete for an impact, a composite score for each impact is calculated 

summing scores of all five parameters. Depending on the composite score, the magnitude of the impact is 

assessed following the scale provided in Table 8.2. 

Table 8.1: Definition of the Magnitude Classes and Parameters 

Parameter 
Qualitative Scale to Quantify the Parameter (corresponding score is in parenthesis) 

High (4) Substantial (3) Moderate (2) Low (1) 

Duration of 

potential impact 

Long term  

(More than 15 years) 

Medium Term 

(5 to 15 years) 

Limited to 

construction 

period 

Temporary with no 

detectable potential 

impact  

Spatial extent of 

the potential 

impact 

Widespread far 

beyond project AOI  

Beyond immediate 

project AOI 

Within project 

AOI 

Specific location within 

project component or 

site boundaries with no 

detectable potential 

impact 

Reversibility of 

potential impacts 

Potential impact is 

effectively 

permanent, requiring 

considerable 

intervention to 

return to baseline 

Potential impact 

requires a year or 

so for recovering 

with some 

interventions to 

return to baseline 

Baseline returns 

naturally or with 

limited 

intervention 

within a few 

months 

Baseline remains almost 

constant  

Compliance to Breaches national Complies with Meets minimum Not applicable 

 

 

42 A national level multi-stakeholder meeting was arranged by the Ministry of Water Resources to share and review the technical 

details of the Project. The VESC were shared and validated during the meeting. 
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Parameter 
Qualitative Scale to Quantify the Parameter (corresponding score is in parenthesis) 

High (4) Substantial (3) Moderate (2) Low (1) 

Legal Standards 

before Mitigation 

Measures 

standards and or 

international 

guidelines/ 

obligations 

limits given in 

national standards 

but breaches 

international lender 

guidelines in one or 

more parameters 

national 

standard limits 

or international 

guidelines 

Likelihood of 

potential impacts 

occurring 

Certain: Occurs 

under typical 

operating or 

construction 

conditions 

(Certain) 

Likely: Occurs 

under worst case 

(negative impact) or 

best case (positive 

impact) operating 

conditions (Likely) 

Occasional: 

Occurs under 

abnormal, 

exceptional or 

emergency 

conditions 

(Occasional) 

Unlikely to occur 

Table 8.2: Scoring Criteria for Magnitude Assessment 

Magnitude of Impact Composite score to define magnitude of an impact 

High (H) 16 – 20 

Substantial (S) 11 – 15 

Moderate (M) 6 – 10 

Low (L) 0 – 5 

8.1.2 Assessing the Sensitivity of a Receptor 

The sensitivity of a receptor for each impact is assessed based on the capacity or features (including 

proximity/numbers/vulnerability etc.) of the receptors to handle or tackle an impact. A four-level 

qualitative scale defining the sensitivity as “low”, “moderate”, “substantial” and “high” is developed to 

assess the sensitivity. The definitions of the sensitivity classes are outlined in Table 8.3. 

In case of biodiversity risk assessment, the sensitivity has been defined following the ESS6 considering 

critical habitats or a species triggering CH criteria would have high sensitivity and the moderate habitat 

would have lower sensitivity. 

Table 8.3: Definitions of the Sensitivity Classes 

Sensitivity Class Definition 

High (H) 

Vulnerable receptor with no capacity to absorb proposed changes or minimal opportunities 

for mitigation.  

Biodiversity Risk Assessment: If the receptor (species, or biodiversity feature or habitat) is 

triggering Critical Habitat Criteria 

Substantial (S) 

Vulnerable receptor with little capacity to absorb proposed changes or limited opportunities 

for mitigation.  

Biodiversity Risk Assessment: If the receptor (habitat) is categorized as natural habitat and 

provides supports to vulnerable species (EN and CR) 

Moderate (M) 

Vulnerable receptor with some capacity to absorb proposed changes or moderate 

opportunities for mitigation 

Natural or modified habitats with anthropogenic pressure and decreasing trend of habitats 

(or population) with biodiversity value  

Low (L) 

Vulnerable receptor with good capacity to absorb proposed changes and/or good 

opportunities for mitigation 

Modified habitats with occurrence of no important species 
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8.1.3 Assessing Significance of an Impact 

The significance of an impact (without mitigation) was assessed by its magnitude and sensitivity. A cross-

tabular matrix is developed to assess the magnitude qualitatively.  

The significance of an impact was evaluated following a four-level scale which is determined by a cross 

tabular matrix between magnitude and sensitivity Table 8.4 and 8.5. 

Table 8.4: Cross-tabular Matrix for Assessing Significance of an Impact 

Magnitude of Impact 
Sensitivity of Receptors 

High (H) Substantial (S) Moderate (M) Low (L) 

High (H) High (H) Substantial (S) Substantial (S) Moderate (M) 

Substantial (S) High (H) Substantial (S) Moderate (M) Low (L) 

Moderate (M) Substantial (S) Moderate (M) Moderate (M) Low (L) 

Low (L) Moderate (M) Low (L) Low (L) Low (L) 

Table 8.5: Significance of the Impact 

Significance Class Word Description 

High (H) 

The resource/receptor are highly sensitive to the impacts/risk and would likely experience a 

high magnitude impact that would endure for a long time, extend over a large area, exceed 

national/international standards, endangers public health and safety, threatens a species or 

habitat of national or international significance, and/or exceeds a community’s resilience and 

ability to adapt to change. The Project may have difficulty in complying with the applicable ESF 

requirement, and significant mitigation would likely be required. 

Substantial (S) 

The resource/receptor would experience a clearly evident change from baseline conditions 

and would approach but not exceed applicable standards. The Project would comply with the 

applicable ESF requirement, but mitigation would be required. 

Moderate (M) 

The resource/receptor would experience a noticeable effect, but the 

magnitude of the impact is sufficiently small (with or without 

mitigation) that the overall effect would remain well within applicable standards. The Project 

would comply with the applicable ESF requirement, but mitigation may be required. 

Low (L) 

The resource/receptor would experience a noticeable effect, but the magnitude of the impact 

is sufficiently small (with or without mitigation) that the overall effect would remain well 

within applicable standards. The Project would comply with the applicable ESF requirement, 

but mitigation may be required. 

8.1.4 Mitigation Hierarchy 

The World Bank’s ESF recommended under ESS1 a mitigation hierarchy, which consists of four steps to 

manage an impact: 

• Avoidance is the most preferred form of mitigation where technical options are proposed to be 

adopted within the project design to completely avoid the impact.  

• Where avoidance is not possible, specific actions to minimize or reduce risks and impacts to 

acceptable level.  

• Once risks and impacts have been minimized or reduced, mitigate; and 

• Lastly, where avoidance, minimization, and mitigation are not adequate to manage the potential 

risks, significant residual impacts remain, compensate for or offset them, where technically and 

financially feasible. 
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8.2 Impacts on Water Resources and Mitigation Measures 

8.2.1 Potential Impacts and their Evaluation 

The project includes several activities such as construction of riverbank protection, installation of 

navigational aids, etc. which might involve hydro-morphological impact and/or risk. After the civil works 

and mechanical activities are finished, the project forecasts an increase of inland cargo and passenger 

transport (additional 2 million tons cargo and 5 million passengers annually in 2030). The additional 

activities of C1 components include 9.88 km of Bank protection work by sand-filled geobags, 6.3km of 

canal re-excavation and constructing a bund across a canal for erosion prevention.  Potential risk and 

impacts (Tab 8.6) on water resources are identified and assessed in the following sections. Also based on 

the significance of the impacts, specific mitigation measures are discussed following the mitigation 

hierarchy.  

Table 8.6: Summary of Impact on Water Resources 

Potential Impacts 
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Changes on River Planform beyond the Project 

AOI 
3 1 1 1 1 M M M L 

Changes in River Bankline (upstream and 

downstream of proposed structures) 
3 2 2 1 2 M M M L 

Reduction of floodplain and alluvial corridor 

within the Project AOI 
4 2 2 1 1 M M M L 

Increase of erosion risk downstream of the 

Project AOI 
3 3 3 2 2 S M M L 

Increase of erosion in Mechra union due to canal 

re-excavation  
1 2 2 2 2 M M M L 

Changes in River Hydrology (flow regime, water 

level) 
3 1 1 1 1 M M M L 

8.2.2 Description of Impacts and Possible Mitigation Measures 

Changes in river Planform and Bankline 

Jamuna is a braided river with several channels including lots of Char lands and sand bars. During Project 

1, Component 1 (River Training) would be piloted only at two sites, 2.13 km long at Fulchari and 1.6 km 

long at Kalihati site. All of these interventions will change the overall river planform at the reach of the 

proposed intervention and there is a chance of readjustment of the river planform at the downstream of 

the intervened reach. However, the river planform of the Jamuna is always changing.These 

mudflats/sandbars are in trend of shifting which is natural in Jamuna River. Therefore, the impacts of the 

proposed intervention on the river planform from the environmental perspective is assumed to be 

moderate. However, in long-term, the proposed intervention might contribute to stabilize the channel by 

reducing its braiding behavior at the proposed intervened reach.  

The proposed Groynes are expected to prevent the bank erosion at the intervened sites thus stabilize the 

bank. Moreover, in long run, the Groynes would attract sedimentation along the bank and thus gradually 

shift the current Bankline towards the river (gradual narrowing down). Relevant mitigation measures are 

presented in the Table 8.7. 
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The arrangement of the Groynes (position with respect to the flow direction) has also been placed to 

minimize the impacts of the flow deflection towards the opposite banks/Char. 

The installations of navigational aids, would have no impact on the river planform and bankline.   

Table 8.7: Mitigation Measures to Mitigate Impacts on River Planform 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid 
The alignment of the canal to be re-excavated in Kaoakola has been designed avoiding the 

internal canals, agricultural lands, and valued lands in Kaoakola. 

Minimize 

● The angle of the Groynes (with respect to the flow direction), has been minimized to 

ensure minimization of the flow deflection towards the opposite bank (Char) 

● The technology for bank protection i.e., Top Blocked Permeable Groyne (TBPG), has 

been preferred to minimize the drastic changes on river planform, Bankline. TBPG 

results gradual changes taking advantages of natural process. 

Mitigate 

● Guiding the morphological process by structural intervention based on morphological 

trend analysis and hydrodynamic modeling  

● Char with high biodiversity importance will be protected by nature-based solutions 

(further research is needed to explore appropriate solutions). Soft measures like 

temporary TBPG (i.e.,bandaling), vegetative protection, etc. are alternative options as 

well. 

Compensate/Offset N/A 

Reduction of Floodplain and Alluvial Corridor within Project AOI 

Groynes will be constructed at each pilot site. Local scouring may occur around the apex of the Groynes. 

Also, Groyne will reduce flow velocity near bank and will help to settle down the sediment particles. Thus, 

it may deflect the flow to the mid-channel.  The proposed intervention might lead to contraction of the 

alluvial corridor near the piloting sites and change the floodplain area (Figure 8.1).  However, it is difficult 

to determine whether the Project 1 activities will maintain a navigation channel in the complex channel 

system like the Jamuna River. It is also difficult to determine without any hydrodynamic modeling 

whether the potential changes in floodplain and alluvial corridor will increase flooding risk downstream. 

Mitigation measures for changes in floodplain and alluvial corridor are presented in Table 8.8. 

Table 8.8: Mitigation Measures for Changes in Floodplain and Alluvial Corridor 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 

Primary objective of the Project is to maintain a stabilized channel and train the river to 

prevent erosion. The placement of the Groynes, engineering design etc. were thus 

decided to lead the changes to alluvial and flood corridor as per the design. 

Minimize 

The TBPG will be designed (especially the length towards the river and the alignment 

with respect to the bankline) in a way it would avoid any aggressive change in the 

alluvial and flood corridor. 

Mitigate 
CC block/geobag will be provided around the apex of the Groynes to prevent potential 

scouring so the Groyne structures sustain the scouring effects. 

Compensate/Offset N/A 

Increase of Erosion Risk to the Downstream Areas 

Erosion-rate along the Fulchari pilot reach is approximately 115m ~ 158 m/year while it was nearly -32.4 

m/year along the riverbank of Gobindashi and -48.33 m/year near the Jamuna bridge guide bund during 

dry period of 2018 to the recent post-monsoon period of 2021. On the other hand, average rate of erosion 

of Kalihati site at the most erosion-prone reach (d/s of the new Dhaleshwari offtake) was nearly -30.425 

m/year during 2016-19, approximately -144.43 m/year during 2020-21. Almost the entire reach was 
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exposed to significant to severe degree of erosion along the bank-line, which deteriorated significantly 

during the last one and half years (March 2020 to October 2021). The proposed bank protection works 

target to prevent current bank erosion at two pilot sites and enhance the accretion process along the bank 

and sedimentation at Dhaleshwari offtake. It is expected that 2,667 people in 2026 and 6,076 people in 

2031 will be protected and 367.73 ha in 2026 and 743.82 ha in 2031 of land area will be protected by the 

implementation of thesites. These are the expected impact as per the modeling outcome. 

The scouring often takes place at the toe of the Groyne and the place between two Groynes. In this case, 

the design has been prepared based on hydro-dynamic modeling to minimize the risk and also some 

mitigation measures have been adopted to mitigate. Table 8.9 demonstrates the mitigation measures for 

erosion risks at downstream and on the opposite bank. 

However, generally, erosion risk increases downstream on the riverbank opposite to the bank protection 

works. The feasibility study concluded based on hydro-dynamic modeling that the erosion risk 

downstream is minimum because of their selection of technology and design.  

The overall impacts of the TBPG series are presented in Figure 8.2 for thesites based on the simulation of 

temporal variation of the site bed level with TBPG series (case 4). The hydrodynamic model results have 

confirmed that there will be velocity reduction near the riverbank for the TBPG series installation. The 

sedimentation occurs near the bank due to decreased velocity. Figure 8.2 illustrate how the velocity near 

the bankline is reduced in between two Groynes and downstream of the Groyne-in-series respectively. 

The Groyne scenarios show not only bank erosion protection but also sedimentation along the bankline. 

In both locations, substantial velocity reduction can be noticed near the bankside with Groyne series 

installation. Mitigation measures for increasing risk of erosion are presented in Table 8.9.  

  
(a) Kalihati Site (b) Fulchari Site 

Figure 8.1: Temporal Variation of Bedlevel (mMSL) at thePilot Sites with Groyne Series 

Increase of erosion risk in Mechra due to Canal Re-excavation 

The Re-excavation of the canal in KaoakolaChar might increase the erosion along the canal bank 

especially in Mechra union. The re-excavation would increase flow in the canal which might cause erosion 

in some places. However, to mitigate this risk a crossbar/bund will be constructed at the off-take of the 

canal to reduce the flow as well as to reduce the risk of erosion. 

Table 8.9: Mitigation Measures for Increasing Risk of Erosion at Downstream and at Opposite Char 

Mitigation 
Hierarchy 

(ESS1) 
Measures 

Avoid 
● The alignment of the canal to be re-excavated in Kaoakola has been designed avoiding the 

internal canals, agricultural lands, and valued lands in Kaoakola. 

Minimize 

● The placement/arrangement of the Groynes (with respect to the flow direction), has been 
decided to ensure minimization of the flow deflection towards the opposite bank (Char) 

● The technology for bank protection i.e. Top Blocked Permeable Groyne (TBPG), has been 
preferred to minimize the risk of erosion beyond the project AOI. 

● Designing the protection work on the basis of hydro-dynamic modeling. 

● In case of Kaoakola canal re-excavation, a crossbar will be constructed at the off-take of the 
canal to prevent the bank erosion. 
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Mitigate 

● Innovative river-guiding structures like combination of permeable Groyne-in-series, TBPG, 
brush wood and other river training structures to be constructed for bank protection works at 
erosion prone areas. 

● Combination of interventions will deflect the river thalweg away from the vulnerable left bank. 
This will provide land protection and may enhance navigability at the vicinity of the site to 
some degree.  

● Reduce sediment load at the old Dhaleshwari offtake at downstream by increasing 
sedimentation at Groyne locations and hence, improving the flow regime at Dhaleshwari 
offtake. 

● CC block and sand filled geo bag will be kept ready at project site specially during monsoon 
and will be dumped immediately when erosion appears. 

● Regular inspection and maintenance of bank protection works and Groynese.g. maintenance of 
structure, protection from scouring, emergency maintenance, etc. 

● Any sign of structural failure will be addressed immediately to prevent further deterioration. 

● Maintenance budget will be allocated for emergency repair 

● Implement erosion forecasting and dissemination of information to BWDB field offices for 
necessary action. Currently erosion forecast is being done by MoWR and BWDB (with support 
from CEGIS) for a collaboration with this initiative might bring further enhancement. 

Compensate
/Offset 

● N/A 

Changes in River Hydrology  

The proposed structures will be implemented only at two sites, 2.13 km at Fulchari site and 1.16 km river 

reach at Kalihati site.  Therefore, any noticeable change in river hydrology due to the proposed 

intervention is very unlikely. There might be some local changes at pilot sites as the proposed Groyne will 

deflect the flow towards mid-channel. However, the proposed intervention would not change the river 

discharge, water level, etc. 

The flow regime shall be shifted. The protective work would deflect the flow from bankline to mid-

channel.  

The impact of the proposed intervention on water level would be negligible because of the scale of 

intervention. Such risk has been minimized by adopting the TBPG technology which makes the changes 

gradually giving the river more time to adjust by itself. 

8.3 Impacts on Water Quality and Mitigation Measures 

8.3.1 Potential Impacts and Their Evaluation 

Potential impacts on the water quality of river and groundwater (Table 8.10) are mostly related with the 

construction related interventions of the project. If proper approaches based on available best practices 

are not taken, the water quality might be contaminated as listed below: 

• Contamination of water bodies by construction waste: Waste from construction sites 

which might include construction materials (cement, sand, bricks, etc.), scrap metal, scrap 

wood, paper, kitchen waste from construction camp, spilledoils from equipment or vehicles, 

etc. might end up into river if not properly managed. Also, open discharge of solid and liquid 

wastes from the labor shed and houseboat can contaminate the surface water with nutrients, 

heavy metals, organic pollutants, etc. The wastewater might also include spillage of hydraulic 

fluid from leaking hydraulic connections or blown hydraulic hoses on hydraulically powered 

equipment. 

• Increase of turbidity in river-water column: The bank protection works at two sites will 

involve dumping and placement of 343,123nos of sand-filled Geobag (250 kg each) and 

125,908 numbers of CC block (40cm x 40cm x 20cm) in thesites. Besides, there will be 

around 1133 piles (cast-in-situ-screw piles) to be installed (593 at Fulchari site and 540 at 

Kalihati site).  Disposal of sand-filled geobags, piling, preparing slope for bank protection 

workmight cause increased turbidity in the river-water column nearby. Besides, as an 
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additional sub-component of C1, around 6.15km of river bank will be protected by Sand-

filled geobags and around 6.3km canal will be re-excavated which will contribute to change 

in water quality in place of bank protection and re-excavation. 

• Risk of Spilling concrete or concrete slurry during construction:  The construction 

activities involve installation of 1133 cast-in-situ-screw piles which involve a risk of spilling 

raw concrete or concrete slurry during construction.  

• Risk of Ship Pollution: The project forecasts a nominal increase in inland cargo and 

passenger transports (additional 2 million tons cargo and 5 million passengers annually by 

2030). Although the project aims for environmentally efficient vessels, there is a risk of ship 

pollution.  
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A summary of the impact on water quality is presented in Table 8.10. 

Table 8.10: Summary of Impact Assessment on Water Quality 

Potential Impacts 
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Impacts during construction 

Contamination of water bodies by construction 

waste 
2 2 2 2 3 S M M L 

Risk of oil spillage from Construction water vessels  2 2 2 2 3 S M M L 

Risk of Spilling concrete or concrete slurry during 

construction 
2 2 2 2 3 S M M L 

Risk & Impacts during operation (additional 2 million tons cargo and 5 million passengers annually by 2030) 

Risk of Degradation of water quality due to spillage 

of bilge water, oil, lubricant from the vessels (mostly 

nearby a terminal) 

3 2 3 4 2 S M M L 

Risk of Water pollution from improper waste 

management by the vessels and careless actions by 

the passengers (mostly nearby a terminal) 

3 2 3 4 3 S M M L 

8.3.2 Description of Mitigation Measures 

Available mitigation measures to tackle water pollution from solid and liquid wastes are included but not 

limited to the measures mentioned in Table 8.11, 8.12 and 8.13. 

Table 8.11: Mitigation Measures for Water Pollution from Construction Waste 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoiding No mixing concrete onsite and use concrete premix. 

Minimizing 

● Maximize the use of materials for construction and hence, minimizing the disposal 

and runoff of construction waste. 

● Hire unskilled local labor to minimize the size of construction cam 

Mitigation 

● ESCOP 1: Waste Management 

● ESCOP 3: Water Resources Management; ESCOP 6: Erosion and Sediment Control 

● Adoption of GIIP for construction of bored in-situ cast piles for TBPG. 

Compensate/Offset N/A  

Table 8.12: Mitigation Measures for Water Pollution 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoiding No dumping of any bilge water and any ship waste and wastewater into the river. 

Minimizing 

● Optimize use of resources (oil, fuel, water etc.) 

● Minimize stationing of construction vehicle and other watwer boats nearby any 

sensitive receptors. Maintain a minimum setback distances from the sensitive 

habitats (natural habitats like mudflats, fish spawning area, any area where a large 
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Mitigation Hierarchy 

(ESS1) 
Measures 

assemblage of migratory birds is seen, area with high dolphin activity, etc.) 

Mitigation 

● The fueling equipment will be equipped with automatic shut-off nozzles. 

● Emergency oil spill kits will be present at places of refueling. 

● Make bilge water pumping a requirement for allvessels for internal transfers and 

transfer to shore reception facility. Waste and bilge water fromvessels will be 

collected and further discharged at a designated discharge point at 

port/terminal/anchorage area equipped with appropriate facilities. With long-term 

vision, some river ports can establish these facilities to collect sludge and safe 

disposal of them. Budget for establishing these facilities are considered in the ESMP. 

● Accidental spills will be managed through the preparation and implementation of an 

emergency response plan to be prepared by the contractors as part of the OHS Plan 

(Chapter 9).  

● The contractor should develop an incident reporting and monitoring mechanism. 

● Monitoring of implementation of environmental management plan will be done by 

engaging monitoring agency. 

● Introduce penalty for enforcing national environmental law. Any illegal dumping by 

the vessels and any other sources will be penalized monetarily and the amount will 

be sufficient to rectify harm caused by the disposal. 

● Further mitigation measures are detailed out in the ESCOP 1, 2. 

Compensate/Offset N/A 

Table 8.13: Mitigation Measures for Water Pollution during Operation and Maintenance Period from 

Passenger and Cargo Traffics 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoiding 

● No dumping of any type of solid waste and wastewater into open water. 

● Restrict passengers and ship operators to throw any sort of waste material into the 

water by communication, awareness building, legal enforcement. 

Minimizing 

● Install waste disposal containers within vessels and then organize a collection and 

disposal system to an approved landfill location 

● An awareness/communication practice/system will be established in vessel to aware 

the passengers 

Mitigation 

● Shore reception facilities will be established at four ports and jetties to collect solid 

waste, wastewater and bilge water from the incoming vessels and develop a 

procedure for safe disposal of them. The cost of waste and bilge water treatment 

system has been included in the ESMP. 

o Wastewater and solid wastes will be accumulated inside the vessel and 

discharge at shore reception facilities. 

● Knowledge regarding impacts of water pollution and measures to control along with 

rules and regulation will be disseminated among the vessel owners, operators and 

port authorities. 

● Monitoring of implementation of environmental management plan will be done by 

responsible agencies such as BIWTA, port authorities, DoE, etc. Introducing 

penalty/fine for littering or non-observance of waste management procedure would 

help enforcement of law. 

Compensate/Offset N/A 

Water pollution from spillage of oil, lubricant 

Avoiding 
● No refueling nearby any sensitive area 

● No stationing of any vessel nearby any sensitive receptors. 

Minimizing Optimize use of resources (oil, water, etc.) 
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Mitigation Hierarchy 

(ESS1) 
Measures 

Mitigation 

● The fueling equipment will be equipped with automatic shut-off nozzles. 

● Fueling will be done only at the ports and jetty areas, and no refueling will be done 

from smaller boats and ships while moving through the river route. 

● International standards for refueling will be followed. 

● Emergency Spill Kit will be present at places of refueling. 

● Bilge water related to fuel and lubricants will be discharged at the shore reception 

facilities at the ports/Jetties. 

● Monitoring of implementation of environmental management plan will be done by 

responsible agencies such as BIWTA, port authorities, DoE, etc. 

● Accidental discharge of oil will be managed by the Emergency Response Operation 

Facilities of the Port, which is being covered by the SOP Emergency Response Plan, 

laid out in the Chapter 9: OHS. 

Compensate/Offset N/A 

8.4 Impacts on Noise and Vibrations and Mitigation Measures 

8.4.1 Potential Impacts and Evaluation 

Various construction activities, such as installation of the Groynes, the pile driving, and excavation work, 

and operation of heavy equipment will cause noise and vibration and can affect receptors near the 

construction sites. Earth work requiring the movement of 126,522.5 m3 of earth at the Kalihati site and 

193986.9 m3 at the Fulchari site by truck/boat or any other means will cause noise and vibration along 

the transportation routes. The vibration may affect the stability of nearby structures. Operation of 

construction equipment causes ground vibrations which spread through the ground and diminish in 

strength with the distance. Buildings founded on the dry land in the vicinity of the construction site 

respond to these vibrations, with varying results ranging from no perceptible effects at the lowest levels, 

low rumbling sounds and fellable vibrations at moderate levels and slight damage at the highest levels. 

Ground vibrations due to piling activities very rarely reach the levels that can damage structures, but can 

achieve the audible and fillable ranges in buildings and in the waterbodies close to the site, which might 

affect the communities and aquatic species. 

Table 8.14 shows the noise sources and Table 8.15 shows impacts respectively. The noise during the 

construction phase depends on the stage of construction work and equipment used at the site.  

Table 8.14: Sources of Noise 

Sl. 

No. 
Sources of Noise Activities 

1 Construction activities 

● Site clearing and preparation;  

● Excavation and concrete placement 

● Erection of structures. 

● Concrete mixing and aggregate production systems;  

● Construction Camps / Ancillary Facilities 

● Pile driving or drilling activities; 

● Haulage and general vehicle movements; 

2 
Mobile sources (Mostly vehicles 

involved in construction activities) 

● Engine running 

● Hydraulic horns 

● Loading and unloading activities  
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Table 8.15: Summary of the Noise Impactsfrom Component 1 

Potential Impacts 
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Construction of Groynes at Pilot Sites  

Noise from Site clearing and preparation;  1 1 1 1 1 L M M L 

Noise from Excavation and concrete placement 2 2 2 2 2 M M M L 

Noise from Erection of structures. 2 2 2 2 2 M M M L 

Noise from Concrete mixing and aggregate 

production systems; 
2 2 2 2 2 M M M L 

Noise from Construction Camps / Ancillary 

Facilities 
2 1 1 2 1 M M M L 

Noise from Pile driving (cast in-situ bored pile, 

screw pile diving) 
2 3 2 2 4 S S S M 

Noise from Haulage and general vehicle 

movements; 
2 3 2 2 2 S M M L 

Noise from Engine running 2 3 2 2 2 S M M L 

Noise from Hydraulic horns 2 3 2 2 2 S M M L 

Noise from Loading and unloading activities 2 3 2 2 2 S M M L 

Disturbance to Dolphin, fishing cat and Gharial due 

to noise of construction activities such as pile 

driving 

2 1 2 2 3 M H S L 
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Table 8.16: Summary of the Noise Impacts from Component 2 

Potential Impacts 
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Installing Navigation Aids  

Noise from Haulage and general Vessel 

movements; 
2 3 2 2 2 S M M L 

Noise from Engine running 2 3 2 2 2 S M M L 

Noise from Hydraulic horns 2 3 2 2 2 S M M L 

Installation of Floating and Movable Jetty  

Noise from Haulage and general Vessel 

movements; 
2 3 2 2 2 S M M L 

Noise from Engine running 2 3 2 2 2 S M M L 

Noise from Hydraulic horns 2 3 2 2 2 S M M L 

Commencing of Hydrographic Survey (by Ship)  

Noise from Haulage and general Vessel 

movements; 
2 3 2 2 2 S M M L 

Noise from Engine running 2 3 2 2 2 S M M L 

Noise from Hydraulic horns 2 3 2 2 2 S M M L 

Increase of River Traffic  

Noise from Haulage and general Vessel 

movements; 
2 3 2 2 2 S M M L 

Noise from Engine running 2 3 2 2 2 S M M L 

Noise from Hydraulic horns 2 3 2 2 2 S M M L 

8.4.2 Description of Impacts and Mitigation Measures 

Increased Noise level during construction period 

The project involves civil and mechanical interventions to install groynes, and river bank protections. 

Specially, the 0.9 m ~0.75 m diameter of 593 number of piles in Fulchari Site (900mm dia, 45-50m length, 

2 rows and 750 mm dia, 45-50m length, 3 rows) and 0.75 m diameter of 540 piles in Kalihati site (45-50m 

length, 3 rows) will be driven by screw driving. Pile driving of 29650 m in Fulchari and 28,568.7 m in 

Kalihati sites might little increase the ambient noise level which would not be harmful for the nearby 

community. Pile driving can also generate high underwater and air noise levels that can affect hilsa 

migration, dolphins’ vocalization and migratory birds’ habitat. However, the driving screw pile is almost 

noise free. 

Impact on Ganges River Dolphin 

For all cetaceans, including dolphins, sound serves three main functions: (i) it provides information about 

their environment, (ii) it is used for communication, and (iii) it enables the remote detection of prey. The 

sounds generated by these animals often extend beyond the range audible to the human ear. 

Vocalizations of Dolphins will be in range of 125-173 dB (at 1m) for whistles and 218-228 dB (at 1m) for 

clicks. 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA) has published 

Underwater Acoustic Thresholds for Onset of Permanent (PTS) and Temporary Threshold Shifts (TTS) for 
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marine mammals.43 This technical guidance has classified cetaceans into five groups according to type of 

hearing.  River Dolphins, which would include the Ganges River Dolphin are classified as High Frequency 

(HF) cetaceans with a hearing range from 275 Hz to 160 kHz.  PTS onset thresholds are defined at 155 to 

202 dB for impulsive and 173 dB for non-impulsive sounds. Sound exposure level (SEL) and peak sound 

pressure level (SPL) for high frequency (HF) cetaceans (Ganges/Indus Dolphins) are presented in Table 

8.17. 

Table 8.17: Sound Exposure Level and Peak Sound Pressure Level for High Frequency Cetaceans 

Conventional pile drive generated noise has the potential to impact dolphin populations as this noise is 

capable of masking dolphin’s vocalization. The threshold peak impulse source pressure for direct physical 

trauma in aquatic mammals and reptiles is generally considered to be >200 dB44 and hence dolphins and 

Gharial would not be expected to experience permanent hearing impairment from sound pressures 

generated by pile driving using screw pile technology.  

Effects on behavior are more likely. Behavioural studies indicate a temporary displacement from the area 

where pile drivers are operating. No overt behavioural changes were observed in response to the pile-

driving activities, but the animals’ speed of travel increased and some dolphins remained within the 

vicinity while others temporarily abandoned the area. Field experience during the Padma Bridge 

construction indicates that dolphin numbers returned close to normal once pile driving had ceased45.  

Occurrence of dolphin in the project area was observed during the field surveys, the courtship and mating 

period of dolphin is in August through December and birth period in April through June.  Dolphin emerges 

to water surface for breathing from time to time.46 In addition, breeding period for most of the fishes in 

Jamuna coincides with Hilsa migration period. Since, most of the pile driving will take place in the 

bankline and conducted during dry season, noise generated from pile driving will not affect the migration 

patterns of the major fishes. The potential Gharial habitat within the BAA is also far away from the pile 

driving area to have an impact on Gharial behavior. 

 

 

43 NOAA (2016) Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing, 

https://media.fisheries.noaa.gov/dam-migration/tech_memo_acoustic_guidance_%2820%29_%28pdf%29_508.pdf 

44 JA David Mciwem (2006), Likely sensitivity of bottlenose dolphins to pile-driving noise, Water and Environmental Journal 20, 

pp48-54 (http://www.marineconnection.org/docs/Dolphins at Risk-piledriving.pdf) 

45Environmental Monitoring Report of PadmaBridge Construction, Padma Bridge Construction Project, Bangladesh Bridge 

Authority 

46Wakid, A. and Braulik, G. (2009): Protection of endangered Gangetic dolphin in Brahmaputra River, Assam, India. Final report to 

IUCN-Sir Peter Scott Fund. Pp 44. 

Group of 

Cetacean 

Impulsive Hammer Non-Impulsive 

TTS Threshold  PTS Threshold TTS PTS 

SEL 

(weighted) 

Peak SPL 

(unweighted) 

SEL 

(weighted) 

Peak SPL 

(unweighted) 

SEL 

(weighted) 

SEL 

(weighted) 

(dB re 1 

μPa2s) 
(dB re 1 μPa) 

(dB re 1 

μPa2s) 
(dB re 1 μPa) 

(dB re 1 

μPa2s) 

(dB re 1 

μPa2s) 

HF 140 196 155 202 153 173 

http://www.marineconnection.org/docs/Dolphins%20at%20Risk-piledriving.pdf
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Pile driving during other season (August-February), mitigation measures recommended by the Joint 

Nature Conservation Committee47 (JNCC) will be adopted to minimize the impacts on dolphins. JNCC 

guidelines recommend the following: 

• Mitigation Zone:A mitigation zone of at least 500m radius willbe established, 

• Piling at night or poor visibility: Piling will not be commenced during periods of darkness 

or poor visibility (such as fog), or during periods when the river/sea state is not conducive to 

visual mitigation, as there is a greater risk of failing to detect the presence of aquatic 

mammals and reptiles, 

• Pre-Piling Search:The mitigation zone will be monitored visually and/or acoustically using 

Passive Acoustic Monitoring (PAM) for a minimum of 30 minutes prior to the 

commencement of piling.48 

• Delay if any aquatic mammals (especially Dolphin), Fishing Cat and reptiles (especially 

Gharial) are detected within mitigation zone: Piling will not be commenced if aquatic 

mammals and reptiles49 after the last visual or acoustic detection. The Contractor will track 

the movements of any aquatic mammals and reptiles detected and ensure they are satisfied 

the animals have left the mitigation zone before they advise the technician to commence 

piling activities. 

• Soft-Start of Pile Driver:JNCC guidelines also recommend the adoption of a ‘soft start’, a 

period of not less than 20 minutes; using a low energy start to the operations would give any 

aquatic mammals and reptiles an opportunity to leave the area. It is believed that by 

initiating piling at a lower power this will allow for any aquatic mammals and reptiles to 

move away from the noise source, and reduce the likelihood of exposing the animal to 

sounds which can cause injury. If an aquatic mammal enters the mitigation zone during the 

soft-start then, whenever possible, the piling operation will cease, or at the least the power 

will not be further increased until the aquatic mammal and reptiles exits the mitigation zone, 

and there is no further detection for 20 minutes.  

• Break in piling activity:If there is a pause in the piling operations for a period of greater 

than 10 minutes, then the pre-piling search and soft-start procedure will be repeated before 

piling recommences. If a watch has been kept during the piling operation, the Contractor will 

be able to confirm the presence or absence of aquatic mammals and reptiles, and it may be 

possible to commence the soft-start immediately. However, if there has been no watch, the 

complete pre-piling search and soft-start procedure will be undertaken. 

• Acoustic Deterrent Devices (ADDs): The use of devices that have the potential to exclude 

animals from the piling area will be considered. Acoustic Deterrent Devices (ADDs) will only 

be used in conjunction with visual and / or acoustic monitoring. Use of “scammers” or 

“pingers” upstream and downstream to chase away dolphins and other aquatic mammals 

and reptiles. When planning to use ADDs, the potential effectiveness of candidate devices on 

the key aquatic mammal and reptile species likely to be present in the area will be assessed 

by the Contractor. 

 

 

47 Joint Nature Conservation Committee. (2010) Statutory nature conservation agency protocol for minimising the risk of injury to 

marine mammals from piling noise Joint Nature Conservation Committee, Aberdeen, UK.(https://data.jncc.gov.uk/data/31662b6a-

19ed-4918-9fab-8fbcff752046/JNCC-CNCB-Piling-protocol-August2010-Web.pdf) 

48 This 30 minute period is used in the JNCC seismic survey guidance  

49 A 20 minute period is adopted by the JNCC seismic survey guidance. Issues of swimming speed and noise dosage are considered in 

the Thame Developer report - it is considered that twenty minutes is a sufficient period of time to allow individuals to be at a 

distance where risk of injury or death is minor. 
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Impact of Air Noise on Communities and Migratory/Winter Birds 

Charland with their mudflats and sandy beaches are the major staging grounds for migratory birds. 

Although it is possible that critical and endangered migratory birds (e.g. Yellow breasted Bunting, Indian 

Skimmer, Black-bellied Tern, Painted Stork) can occur in the Project AOI, there is no recent record of 

sighting in the Project AOI. During the construction period if construction activities coincide with the 

migratory birds that utilize this habitat, potential disturbance will occur. Construction activities, such as 

pilling, groyene construction and human traffic in the Charland has the potential to negatively affect 

Charland dwelling animals, including migratory birds. A major impact will be on the sensitive receptors in 

close proximity of the pilot sites and on the winter birds. As some uncommon and rare winter visitors 

(Black-bellied Tern, Black Stork, Painted Stork, River Lapwing, Lesser Adjutant, Greater Spotted Eagle, 

Spot-billed Duck, Cotton-pygmy Goose, and Gray-headed Fish Eagle) are possible to be sighted in the BAA, 

air noise from pile driving activities, construction equipment, vehicles, and human traffic has the potential 

to disturb migratory birds, compelling them to leave these areas. Noise and the movement of workers 

may also disturb the migratory birds, which may leave or change their flight route until the activities are 

over. Staging grounds of birds have been identified during the field investigations. Air noises from pile 

driving would be negligible because of using screw pile technology. Mitigation measures for noise impacts 

are described in Table 8.18 

Table 8.18: Mitigation Measures for Increased Noise Risk 

Mitigation 

Hierarchy 

(ESS1) 

Measures 

Avoid 

● Adoption of rotatory piling (also called drilling pile, Continesou Flight Auger) avoiding 

hammer or vibratory pile driving 

● No construction activities at night. 

● No positioning of stationary noise sources such as generators and compressors as far away as 

possible from noise sensitive areas. 

● Forbidding horns in populated areas. 

● No use of impact hammer for unconsolidated substrates (e.g., sand, mud, gravel). 

● No operations during monsoon seasons 

● No time periods when effective impact mitigation is not possible,  

● No night time pile driving activities to eliminate vibration in nearby homes during the 

nighttime hours 

Minimize 

● Careful construction (adoptingthe mitigation measures mentioned here along with frequent 

wildlife monitoring, ESMP monitoring) during October to December and April to June, 

because this period is very sensitive for Dolphin and Gharial. November to February is also 

critical for migratory birds (forging and roosting) and therefore careful construction is 

needed 

● Minimize the duration over which the sound-producing activity is intended to take place; 

● No pile driving during high water level to avoid impact on migrating aquatic species. 

● Minimize the individual and cumulative sound pressure and exposure levels delivered into 

the environment by the activity. If necessary, the use of alternative, lower impact equipment 

and methods could be explored (e.g., vibratory hammer, gravity base piles). 

● Use muffler systems to control engine noise 

● Use shields that are physically attached to the particular piece of equipment, particularly for 

stationary equipment and where considerable noise reduction is required. 

● Movable noise attenuation measures would be erected around pumps, trucks, and other noisy 

equipment when operating in close proximity to residential areas. 

● For minimizing vibrations, route heavily loaded trucks away from the residential streets, if 

possible, select streets with fewest homes, if no alternatives are available.  

● Operating of earth moving equipment on the construction lot as far away from vibration 

sensitive sites as possible  

● Take action to scare off dolphins and Gharial away from the construction areas using pingers 
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Mitigation 

Hierarchy 

(ESS1) 

Measures 

prior to start of high noise activities. 

Mitigate 

● Require contractors to prepare and submit to the PIU a “Pile Driving Plan” following JNCC 

Guidelines to be approved before commencing any works at the pilot sites. The PIU will 

scrutinize the Pile Driving Plan to ensure it is effective for reducing impacts,with emphasis on 

underwater noise impacts to Dolphin, is thorough and the contractor has the appropriate 

capacity available to implement it.  

● Subsequent implementation of works will be appropriately supervised to ensure they are 

implemented correctly to avoid having to be redone and duplicate adverse impacts. 

● Source control requirements may have the added benefits of promoting technological 

advances in the development of quieter equipment. 

● Equipment modifications, such as dampening of metal surfaces, are effective in reducing 

noise due to vibration. Another possibility is the redesign of a particular piece of equipment 

to achieve quieter noise levels 

● Sound aprons are useful when the shielding must be frequently removed or if only partial 

covering 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 

● Implement measures to attenuate the sound when sound pressure levels exceed the DoE, 

WBor any other internationally recognized criteria. Methods to reduce the sound pressure 

levels include, but are not limited to: 

● Further mitigation measures are described in the ESCOP 11. 

Compensate/

Offset 
N/A 

8.5 Impacts on Air Quality and Mitigation Measures 

8.5.1 Potential Impacts and their Evaluation 

During the construction phase fugitive dust will be emitted on a longer-term basis from stationary 

sources such as quarries, borrow pits, especially during dry season. The likely sources and their impacts 

(Table 8.19) of air pollutants are as follows: 

O Mobile sources (Mostly vehicles involved in construction activities) 

• Exhaust emissions from the operation of construction machinery (e.g., Nitrogen Oxides 

(NOx), Sulfur Oxides (SOx) and Carbon Monoxide (CO)). PM10 

• Dust generated by movement of vehicle. PM 2.5 

• Dust emission while transporting construction materials, e.g., sand, gravel, rock, cement, etc., 

on local earth roads 

O Fixed sources (Generator sets, construction equipment e.g., compressors and excavation/ 

grading activities): 

• Rock crushing, mixing of construction materials. 

• Open burning of waste materials 

• Dust generated by quarries, borrow pits, haul roads, unpaved roads 

• Dust generated from soils and material stock-piles. 
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Table 8.19: Summary of the Impacts on Air Quality 

Potential Impacts 
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Construction activities 

Exhaust emissions from the operation of construction 

machinery (e.g., Nitrogen Oxides (NOx), Sulfur Oxides (SOx) 

and Carbon Monoxide (CO)). 

2 2 1 2 3 M S M L 

Dust generated by movement of vehicles/vessels. 2 2 2 2 2 M S M L 

Dust dispersion while carrying the construction materials 

e.g., sand, gravel, rock, cement, etc 
2 3 2 2 2 S S S L 

Rock crushing, mixing of construction materials, soils and 

material stock-piles 
2 2 2 2 2 S S S L 

Increase of River Traffic after construction and installation of navigation aids 

Exhaust emissions from the ships (e.g., Nitrogen Oxides 

(NOx), Sulfur Oxides (SOx), Particulate matters, and Carbon 

Monoxide (CO)). 

3 4 2 2 2 S S S L 

8.5.2 Description of Impacts and Mitigation Measures 

Exhaust emissions from the operation of construction machinery 

Construction works which are very significant parts of the project tasks, involve operation of different 

types of fuel burning machineries. Exhaust emissions from the engines consist of harmful and toxic gases 

such as Nitrogen Oxides (NOx), Sulfur Oxides (SOx) and Carbon Monoxide (CO), and particulate matter 

(PM10, PM2.5). Continuous emission of these pollutants can cause air pollution which may travel further 

the project boundary following the wind. River banks are common shared places for different species to 

live and wade especially, birds and turtles. Using of poor-quality fuel and technical faults of any 

equipment may cause greater emission. Totackle air pollution from exhaust emissions, the following 

mitigation approach will be followed.  Table 8.20 proposes some possible mitigation measures to control 

or reduce the exhaust emission. 

Table 8.20: Mitigation Measures for Air Quality Deterioration 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 

● No earthen roads for transporting the construction materials 

● No locations for borrow pits, rock crushing facilities, concrete batching yards near the 

water bodies and community area. 

● No storing the Construction materials from nearby waterbodies and community area. 

● No spoil storing on the river bank/slope 

● Place the DG sets and other powered equipment away from sensitive receptors to avoid 

complaints 

Minimize 

● Fencing of project area by drum sheet or mesh nets 

● Limiting site clearance and base stripping activities within the project boundary 

● Stocking of construction materials and machinery must be within a limited area  

● Stock piles of construction materials be required to cover in order to protect them from 

wind and weathering action 
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Mitigation Hierarchy 

(ESS1) 
Measures 

● Use of low-sulfur diesel in all vehicle, and equipment 

● Construction wastes must be reused or recycled as and where possible 

● Burning of waste material will be restricted 

● Limiting activities for producing fugitive dust particle e.g., excavating earth, handling of 

the construction materials etc. 

● Vegetation clearance and base stripping at riverside and country side slopes of the bank 

protection work will be minimized 

● Ensure all machinery is maintained in good operating condition 

● Regular maintenance of water vessels, vehicles, generator and construction machinery 

in accordance with manufacturer’s specifications. 

● Transport vehicles must not be overloaded. 

● Avoid queuing of vehicles in areas adjacent to site, particularly near sensitive receptors 

including housing.  

● Switch off / throttle down all site vehicles, water vessels, generator and machinery 

when not in use. 

● Concreate batching and mixing plant will be located downwind of and minimum 500m 

away from residential areas as well as sensitive receptors and be fitted with high stack 

(30m) to allow adequate dispersion of emissions; 

Mitigate 

● Vehicle speed restriction (e.g., 20 km/h) must be enforced to control dust generation 

● Construction materials must be covered to protect from wind action 

● Spray water regularly for suppressing fugitive dust  

● Dump trucks carrying sand or other fines containing materials have their loads covered 

when under way to mitigate dust generation from the loads  

● An appropriate freeboard must be maintained in trucks hauling construction materials 

● Introducing pollution free/new technology in construction activities 

● Approved pollution control devices to be fitted in equipment and machinery 

● Establish grass carpeting in the unpaved area where possible 

● Regular air monitoring will be carried out near the sensitive receptors to ensure 

ambient air quality remains within the limits defined by national standards 

● The contractor must adopt the ESCOP 7, 9, and 10  

Compensate/Offset N/A 

8.6 Impacts on Biodiversity and Mitigation Measures 

8.6.1 Potential Impacts and their Evaluation 

The impacts of the Project 1 activities on biodiversity would be mostly low to moderate due to scale of the 

intervention that are summarized in Table 8.21. On site disturbance includes impacts on sensitive species 

of biodiversity significance and poorly known species like frogs and snakes. Generally, the construction 

activities, like pile driving, excavation, concreting operation may affect these species, along with several 

threatened bird species.  

The site-specific impacts on biodiversity include disturbance on aquatic and terrestrial ecosystem, 

displacement of individuals and populations of species, alteration of habitats, alteration in population 

dynamics, changes in species composition and isolation or fragmentation of habitats.  

Noise from pile driving and light generated during Groyne construction, installation of navigation aids 

and vessel movement during operation may harm individual animals consequently affecting the feeding 

and breeding behaviors on long term population levels. Among the important species of Jamuna River and 

its adjacent areas, Dolphin, Fishing Cat, Gharial, Narrow-headed Soft-shell Turtle, Ganges Soft-shell Turtle, 

Painted Stork, Black-bellied Tern and migratory birds are worth mentioning, as identified in the baseline 
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chapter. The project activities might take place in the area of occupancy and extent of occurrence that 

may have impact on these important species.  The summary of the impacts is presented in Table 8.21 

Table 8.21: Summary of Impacts on Biodiversity 

Potential Impacts 
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Construction of Groynes at Pilot Sites  

Disturbance to Brahmaputra-Jamuna River KBA 2 2 3 2 3 S S S L 

Contraction of mudflats, river area (alluvial zone), 

Charlands like natural habitat at site 
3 2 2 2 1 M S M L 

Loss of mixed but mostly modified habitats along the 

bank 
3 1 3 2 3 S M M L 

Risk of increasing disturbance and reduction of 

suitability in the natural habitats (river area, mudflats, 

Char) due to pollution (Noise, water pollution, etc.) from 

construction activities  

2 3 3 2 3 S S S L 

Impacts of Navigation Aids and Movable Jetty  

Disturbance of nocturnal wildlife due to installation of 

navigational materials and devices 
1 1 3 2 2 M S M L 

Impacts on Species and biodiversity features triggering critical habitat criteria  

Risk of physical injury to Dolphin, and Gharial through 

collision 
2 1 3 2 1 M H S L 

Disturbance to Dolphin, fishing cat and Gharial due to 

noise of construction activities such as pile driving 
2 1 2 2 3 M H S L 

Temporal loss of habitat of Baghair fish 

(Bagariusbagarius) and Chital (Chitalachitala) 
2 1 2 2 3 M H S L 

Risk of disturbance to dolphins, and Gharial due to 

increased light and sound due to increased navigation 

post construction 

2 2 2 2 2 M H S L 

Increase of River Traffic  

Risk of disturbance to aquatic wildlife in river and Char 

(frogs, turtles, fishes, reptile) due to increased light and 

sound 

2 2 2 2 2 M S M L 

Risk of disturbance to wildlife in floodplain and Char 

due to increased light and sound 
2 2 2 2 2 M S M L 

Risk biodiversity loss due to accidental oil spillage 2 2 3 2 1 M S M L 
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8.6.2 Description of Impacts and Mitigation Measures 

Impacts on Legally Protected and Internationally Recognized areas of High Biodiversity value. The 

possible mitigation measures have been listed in the Table 8.22 

Dolphin Sanctuary 

• There are two Dolphin Sanctuaries nearby the Project AOI. The Silanda-Nagdemra sanctuary 

is in a tributary of Jamuna River (Boral River) located at 35.8km downstream of the Project 

site. The other one (Nagarbari-Mohanganj) is at 36.8km downstream of the project site and 

located at along the right bank.  

• The Silanda-Nagdemra is located in a tributary, at around 36.8 km from Project site which 

will not be affected (either directly or indirectly) by the proposed intervention 

• The Nagarbari-Mohonganj is along the Jamuna, it is far enough away (36.8km from project 

site) to not be impacted by the proposed intervention. The hydrodynamic modeling study 

predicted no hydro-morphological alteration that could impact the sanctuary. 

• Therefore, no impact is expected on either of the Dolphin sanctuaries. 

Madhupur National Park 

• The Madhupur National Park is a deciduous forest and is the largest Shal forest in 

Bangladesh, but is 32.7km away from the project site. The park is not connected with the 

Jamuna River and impacts associated with the Project are not expected to reach to the 

national park. 

Jamuna-Brahmaputra KBA 

• This KBA is around 250 km long and covers around 200,000 ha area. Within this entire 

region, there is not defined, specific or demarked area or sites. 

• Our baseline survey and review suggest that the upper part of the Jamuna which is the most 

braided part, and the isolated islands where agriculture has not been started provides the 

most suitable habitats for birds, however the critical habitat assessment found no bird 

species potentially qualifying the CH criteria. 

• The proposed intervention would only alter the flow regime locally, which might not make 

any significant impacts on the hydro-morphology of the entire Jamuna to affect the suitable 

habitats. 

• Erosion along the Charlands close to the Kalihati site might be increased due to reflection of 

the flow from the bank to be protected. The morphological study shows that the Char is 

eroding and gradually migrating towards downstream over the last couple of years. The 

proposed intervention would speed up this natural process.  

• The construction activities especially the pile driving would cause temporary disturbance to 

the birds if they assemble in the Char near the construction site.However, given the scale of 

the activities and enormous size of the Jamuna-Brahmaputra KBA, such disturbance would 

not be significant. 

 

Ecopark 

• The Bangabandhu Bridge Ecopark is around 7km away and located at the opposite bank of 

the project sites. It comprisesa planted forest of 50 ha established on a reclaimed land and 

preserved for its scenic beauty. 

• The proposed intervention would not cause any impacts to the Ecopark. 
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Contraction of mudflats, river area (alluvial zone), Charlands like natural habitat at site 

The proposed Groyne would ultimately increase sedimentation processes along the protected bank and 

gradually contract the river width at site by reclaiming lands (discussed in section 8.2). However, the net 

loss can be assumed to be zero as the proposed Groyne would result gradual land reclamation and bank 

protection would also protect natural habitats and mixed but mostly modified habitats along the bank. 

Loss of mixed but mostly modified habitats along the bank 

The proposed bank protection and embankment construction might require a total of around 29 acres of 

land located in largelymodified habitats. But the proposed protection work is also expected to prevent 

rest of the habitats along the riverbank from erosion.  

Risk of increasing disturbance and reduction of suitability in the natural habitats (river area, mudflats, 

Char) due to pollution from construction activities 

There is a risk of water pollution and noise from construction activities especially from pile driving, 

transportation of primary supply, etc. (discussed in section 8.3, 8.4 above). The construction activities 

thus risk the reduction of suitability. The noise, waste, and pollution from construction activities also 

increases disturbance to the wildlife present or likely to be present in those habitats. 

Uncontrolled and accidental contaminant (e.g., concrete slurry, oils, etc.) release may cause severe 

biomass reduction of zooplankton and phytoplankton and adverse genetic effects. Fish communities will 

be disturbed and their fertility rate may reduce and they will leave natural habitats as well as change 

their behavioral states. Some molluscs and crustaceans are resistant to low level of contamination but 

higher aquatic vertebrates (e.g., reptiles, aquatic mammals) and sensitive species (e.g., frogs) can be 

affected by low-level contamination. 

However, given the scale of the activities and enormous size of the Jamuna River, such disturbance would 

not be significant. 

Risk and Impact on Critical Habitats 

Physical injury of large aquatic animals (Dolphin, turtles, Gharial) through collision 

The risk of collision with river vessels is a key potential impact for large aquatic animals and increased 

river traffic. Turtles and other aquatic reptiles are generally slow moving with a relatively low degree of 

manoeuvrability which make them potentially at risk of collision with ships. Conversely, Dolphins are 

highly mobile underwater, and they have the capacity to avoid collision. But underwater noise might 

create disturbance to Dolphins and reduce their ability to detect moving objects, ships, etc. 

Disturbance of nocturnal wildlife and cetaceans (dolphin), fishing cat and reptiles due to noise of 

construction activities, pile driving 

The impacts of noise have been discussed in detail in section 8.4 above. There is a substantial risk of 

disturbance to nocturnal wildlife, dolphins, reptiles by noise, especially the pile driving noise although 

this can be mitigated.  

There is no risk of aquatic trauma.  However, the noise may lead to alteration in feeding and breeding 

patterns. Noise has intense impacts on the physiology and behavior of birds, mammals (especially 

dolphins) and aquatic reptiles. This includes masking signals used for communication, mating and 

predation. It may result in a temporary decrease in local population density with the increase in noise 

levels. Since construction noise is limited to the pilot sites and the temporal pattern is limited, the affected 

populations are expected to return to the affected areas soon after the activities. However, impacts will be 

reduced, and occupation of habitats will recover rapidly where noise dampening measures are applied 

(mitigation measures proposed in section 8.4). 
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Temporal loss of Baghair habitat along the eroding river bank 

The riverbank protection by concrete blocks and Geobags at the eroded sides would need sloping and 

leveling of the intervened bank. The deep pools on the riverbed created by scouring are known resting 

habitat for Baghair. Those pools (a few might exist along the eroding riverbank) might be filled by 

geobags or leveled during construction.  During the construction period, such habitat might be disturbed 

of lost. However, assorted concrete blocks will create gaps between geobags placed under water which 

can serve as suitable resting places for cat fishes like Air, Baghair. After completion of the project, it is 

expected that the proposed bank protection works and Groyne would shift the flow condition which 

causes formation of such pools gradually towards mid-channel.  Therefore, it can be assumed the net loss 

of the habitat would be zero. 

Disturbance to wildlife (frogs, turtles, dolphins, fishes) due to increased light and sound 

Behavioral responses of animals are highly variable to light and sound effects, especially on breeding 

behavior. The responses associated with breeding behavior of sensitive species include individual hearing 

sensitivity, activity pattern, and motivational and behavioral state. Behavioral alteration in breeding will 

vary on the species demographic factors (e.g., age, sex); presence of dependent offspring, past exposure of 

the animal to the light and noise; individual light and noise tolerance; environmental factors that 

influence sound and light transmission; and habitat Characteristics (e.g., being in confined location). The 

increase of river traffic will certainly cause changes according to the above scenario. However, Project 1 is 

not expected to result in a major increase in river traffic.   

The mitigation measures are presented in Table 8.22, 8.23 and 8.24 below. 

Table 8.22: Mitigation Measures for Risk and Impacts on Biodiversity 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 

● No construction activities during wet season covering July to October to avoid impacts 

to Dolphins.  

● No working at night to reduce disturbances for nocturnal animals. 

● No placement of Jetty in areas where threatened terrestrial fauna can be found 

Minimize 

● Removing vegetation will be minimized to the full extent possible 

● Preparation of slope for bank protection work will be as minimum as possible  

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will minimize impacts 

on biodiversity 

Mitigate 

● Careful construction (ensuring mitigation measures are in place, monitoring in place) 

in rest of the time. Because August to December is Courtship and Mating season of 

Dolphin; January-march is matting season of fishing cat; January-April is courtship 

and mating seasons of Gharial; March to June is mating season of turtle; and migratory 

birds arrives and stays in August to March. 

● Conduct continuous inspection for leaks prior to and during each construction activity 

(e.g., concrete pouring) 

● Gradually ramp up the sound levels (pile diving) to scare the dolphins, gharial and 

other important reptiles away before piling commences. Use pingers upstream and 

downstream to chase away dolphins and aquatic reptiles.  Monitor area for these 

creatures to ensure they are well away from the piling site – scare them away using 

pingers if they are within the high noise emission zone prior to noisy construction 

activities. 

● Assorted concrete blocks and geobags will be placed below the water surface in a 

manner that creates small caves and hide-away locations for catfish and other small to 

medium sized aquatic fauna. 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will mitigate the 

impact 

● Adopt ESCOP 1, 2, 7, 9, 10, 11, 12, 13 and 19 



Socio-economic Baseline Condition 

132 

Mitigation Hierarchy 

(ESS1) 
Measures 

Compensate/Offset Compensation mitigation and offset are described in Table 8.23 

Table 8.23: Mitigation Measures against the Impacts on Critical Habitats 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 

● No construction activities during wet season due to technical difficulties would 

benefits Dolphin, Gharial, Baghair and other species triggering CH. Monsoon is birth 

period for Dolphin, nesting & hatching period for Gharial, breeding period of resident 

birds, breeding and nesting period of turtle (partial).  

● No placement of Jetty in areas where threatened terrestrial fauna can be found 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 

Minimize 

● Halting of Geobag dumping and pile driving when pods of Dolphin is present nearby 

● Preparation of slope for bank protection work will be as minimum as possible  

● The length of the Groyne (towards river) has been reduced to avoid the deep 

scouring area (potentially deep pool area which is a known habitat of Baghair) of the 

channel. 

● Measures described in Tables 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will minimize the 

impacts 

Mitigate 

● Require contractors to prepare and submit to the PIU a “Pile Driving Plan” that 

incorporates measure to minimize impacts following JNCC Guidelines to be approved 

before commencing any works at the pilot sites. The PIU will scrutinize the Pile 

Driving Plan to ensure it is effective for reducing impacts, is thorough and the 

contractor has the appropriate capacity available to implement it.  

● Subsequent implementation of works will be appropriately supervised to ensure they 

are implemented correctly to avoid having to be redone and duplicate adverse 

impacts.  

● Placement of assorted CC blocks and geobags at the toe of the revetments and 

Groynes to create small caves and crevasses tofavourBaghairand other catfish habits. 

● Implement a strict prohibition of any disturbance/killing/trading of Dolphin, Fishing 

Cat, Baghair, and other species triggering critical habitat criteria 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will mitigate the 

impacts 

● Adopt ESCOP 1, 2, 7, 9, 10, 11, 12, 13 and 19 

Compensate/Offset as 

per ESS6 

● Impacts to dolphin can be mitigated and there is no need to demonstrate net gain, 

however engagement will be established with specialists and collaboration with 

management authorities of the Jamuna River Dolphin Sanctuaries.  Establishing a 

collaboration on dolphin conservation is especially relevant towards pioneering 

mitigation approaches for future phases of the project when larger impacts are 

expected.  

● Awareness creation among the community to prevent killing of fishing cat 

● In such collaboration, local NGOs working on Dolphin conservation can be included. 

● Coordinate with the Department of Fisheries to complement their activities in the 

nearby fish sanctuary areas in Jamuna River (Char Pouli of Tangail to Durga Temple 

of Bhuapur and Belkuchi to China Badh of Sirajganj) 

● No fishing by workers is to be permitted in the fish sanctuary 

 

Table 8.24: Mitigation Measures against the Impacts on Ecosystem and Biodiversity caused by Increased 

River Traffic 

Mitigation Measures 
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Hierarchy (ESS1) 

Avoid 

● Do not permit ships/boats to enter the construction site that do not follow the ECR 1997 
and other river traffic rules. 

● Do not permit ships to enter the construction site that do not meet the criteria of 
Department of Shipping 

● Introduce speed limits for boats (max 10 knots) near sensitive receptor, area with 
conservation importance, sanctuaries, etc. 

Minimize 

● Regulated/slow speed shipping to avoid collision with animals 

● Provision of propeller guards to prevent injuries to dolphins 

● Nesting grounds, breeding and spawning grounds shall be identified (in Stage 2) and 
ship operation will be minimized 

● If Dolphin/Gharial are spotted, then the measures will be taken to push them away using 
Pingers 

Mitigate 

● Vehicles must be refueled off-site where possible and all fueling of machinery must be 
undertaken at least 10 m from the river  

● Fueling of vessels must be undertaken in bunded areas and all fueling equipment must 
be regularly (yearly) inspected and serviced  

● Enhancement of fishing in the area by boosting and funding fish nurseries and provision 
of better fishing aids and training of fishermen  

● Caution signs shall be placed to prevent hunting of animals 

● Instruction will be given to all vessels and all employees and staffs that no dolphin or any 
other endangered species shall be harmed due to any reason 

● Awareness creation on natural resources among ship/vehicle employees 

Compensate/Offse
t 

Compensation mitigation and offset are described in Table 8.23 

8.7 Impacts on Fisheries and Mitigation Measures 

8.7.1 Potential Impacts and their Evaluation 

In the construction phase, impacts on fisheries are expected due to the change in water quality due to 

materials wash water at the construction site, mixing of suspended sediment and substrates in water 

column etc. The underwater noise might also disturb the fish. In the post construction phase, the expected 

impact are disappearance of existing habitat and appearance of new habitat at the revetment sites, 

disappearance of channel and the submersible Char including the embankments. The impacts of the 

project on fisheries resources have been assessed based on the following assumptions: 

• Materials wash water from the construction sites as well as from ready mixed concrete 

machinery may contaminate and cause the river water turbid locally; 

• Sloping and leveling the eroded bank of the river for setting up CC blocks may disappear the 

scour habitats;  

• Bank protection work by CC blocks may alter muddy bank habitat to concrete bank habitat, 

which may cause appearance of new habitats in the aftermath; 

• Throwing of plastic bottles, plastic bags and food packaging waste by passengers to the river 

at Jetty site may degrade aquatic condition of the river locally. 

• Construction of Groynes may deflect the flow, which may hit the opposite bank of the channel 

and erode the bank as well. In this project, the structure of the Groynes has been designed in 

such a way that the deflected flow would not affect the opposite bank of the channel and the 

submergible Char along with the embankments as well. Therefore, the Groynes would not 

affect the bio-periods of fishes. 

The detailed description of the impacts and evaluations are provided in table 8.25. 
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Table 8.25: Summary of Impacts on Fisheries 

Potential Impact 
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Bank protection work by CC blocks and Geobags and construction of top-blocked permeable Groynes 

Disappearance of scour habitats at the river bank side due 

to bank protection work. 
2 1 2 2 3 M H S L 

Materials wash water from construction site may 

contaminate river water quality locally which may cause 

loss of fish habitat suitability. 

2 2 2 2 2 M S M L 

Change in fish habitats (embayment area, mudflats, alluvial 

area, etc.) 
3 3 2 2 3 S S S L 

Construction of Floating and Movable Jetty 

Degradation of fish habitat condition at the Jetty site due to 

throwing of plastic bottle, polythene and food packaging 

waste by the passengers 

4 2 3 2 2 S S S L 

8.7.2 Description of Impacts and Mitigation Measures 

Disappearance of scour habitats at the river bank side due to bank protection work 

The riverbank protection by concrete blocks at the eroded sides would need sloping and leveling of the 

intervened bank. The bank side may have scour holes which function as resting places for various species 

of fish like Eels (Boro Baim-Mastacembelusarmatus), catfishes (Air- Sperataaor, Rita- Rita rita, Boal- 

Wallago attu) and other small fishes (Punti- Puntius sophore, Gulsha- Mystuscavasius, Baila- 

Glossogobiusgiuris). Sloping and leveling the riverbank may cause disappearance of scour holes of the 

riverbank in the project site. The mitigation measures are described in Table 8.26. 

Impacts on Fish Habitats 

Following the impacts of the proposed interventions on river hydro-morphology, it can be assumed that 

fish habitats in the intervened reach would be gradually contracted by the proposed Groynes. The 

mudflats and floodplain area (e.g.,Char) would be reduced. However, the total alluvial area (river area 

excluding Char and mudflats) might be increased if Char are eroded. At this stage it is difficult to 

quantitatively assess the loss because the hydro-dynamic modelling results are not available and these 

expected changes will not take place immediately but rather will occur gradually.  

The mitigation measures are described in Table 8.26 which are expected to create safe and secluded 

spaces that improve the habitat for some fish species. In addition, a fisheries management plan has been 

proposed in the ESMP to protect fisheries and critical habitat fish species.  

Materials washed water from construction site may contaminate river water quality locally which cause loss 

of fish habitat suitability 

The construction materials such as gravels, sand, iron, brick, stone etc. will be placed in the construction 

site. The wash water of these construction materials may contaminate water and can affect the aquatic 

biodiversity including fish in the local context. In addition, storm water runoff from the construction site 

and thus oil and grease mixed waste water would also reduce river water quality which may affect 

survival of fishes. Further, ready mixed concrete machinery and other equipment may be used during 

construction of Groynes. Wash water of the ready mixed concrete machinery may cause contamination to 
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the river water by increasing turbidity locally.  It is expected that the nature of the impact is temporary 

and localized. The mitigation measures are described in Table 8.26. 

Change in fish composition at the bank protection site 

The bank protection work under this project will be implemented at four (04) locations along the river 

reach.  The banks may have several scour holes where various species of fish, such as eels (Baim), catfish 

(Air, Rita, Boal, Bacha), and small fishes (Punti, Tengra, Gulsha, Gutum) take shelter there in the wet 

season. Implementation of the bank protection work by setting up concrete blocks will transform the 

muddy bank habitat. Therefore, the fish species take shelter and graze in the muddy bank may be shifted 

who would not be able to adapt to the changed habitat. However, the CC blocks used for bank protection 

may serve a special habitat for certain fish species such as eels (Baim) and large catfish (Air, Rita, Boal) 

and carp (Kalibaush). In addition, establishing geo-bag may create special fish habitat, as algae, 

phytoplankton and other microphytes may grow on their surface. Therefore, fish species who prefer algae 

and microphytes would aggregate in the altered habitat. Hence, changes in fish composition at the bank 

protection sites may have insignificant impact on fisheries resources. The mitigation measures are 

described in Table 8.26 

Packaging waste from the passengers 

Establishment of Jetty resulting in increased movement of passengers may throw different types of waste 

like plastic bottles, plastic bags, food packaging etc. to the river which may degrade riverine aquatic 

condition at the Jetty sites. Therefore, fish species which are supposed to be foraging around the Jetty 

sites may be compelled to avoid the area. Moreover, construction of Jetty and thus increased number of 

water vessels like passenger/cargo vessels, fishing trawler, speed boat or other engine boat may 

discharge bilge water into the river water, which would deteriorate river water quality. The mitigation 

measures are described in Table 8.26 

Table 8.26: Mitigation Measures against Impact and Risk on Fish and Fish Habitat 

Mitigation 

Hierarchy 
Measures 

Avoid 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will avoid some impacts 

● No Construction activities in wet season (breeding, spawning, nursing and growing season of 

major fishes like carp, Air, Baghair, Hilsha and other inland fishes) 

Minimize 

● The extent of river wide construction must be minimized giving importance to fish and 

biodiversity 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 will minimize the impacts 

Mitigate 

● Measures described in Table 8.8, 8.10, 8.11, 8.12, 8.17 and 8.19 are relevant here as well. 

● Further measures will be detailed out in ESCOP 1, 2, 3, 9, 10, 11, 13, 15 

● Prohibit fishing by the project worker in the declared fish sanctuary area (including the project 

AOI) 

● Placement of assorted CC blocks and geobags at the toe of the revetments and Groynes to 

create small caves and crevices thatfavourBaghair and other fish habitats 

Offset/ 

additional 

conservation 

actions 

● Consultation with the Dept of Fisheries to investigate opportunities for developing effective 

mitigation plan. The plan needs to be proportional to the low expected impact. 

● Establishing a collaboration on Baghair and other fish conservation is especially relevant 

towards pioneering mitigation approaches for future phases of the project when larger 

impacts are expected 

8.8 Impacts on Agriculture and Mitigation Measures 

The construction of proposed embankment and revetment in Kalihati and Fulchari would require 

acquisition of around 47.69 acres land including around 27.6 acre of agricultural lands. Besides, some 

standing crops might be damaged during construction activities, transportation of primary supply. 
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Construction of crossbar/bund in Mechra and reexcavation of canal atKaoakolaChar would require 

around 119-acre land. These lands include agricultural area as well. Impacts are presented in the Table 

8.27 and mitigation measures are discussed in Table 8.28. 

Table 8.27: Summary of Impacts on Agriculture 

Potential Impacts 
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Impact During Construction  

Loss of Standing Crop/Crop Production due to land 

reacquisition (for labor camp, construction sites, etc.) 
2 2 2 2 3 S S S L 

Damage to standing crop on nearby agricultural land due 

to waste and water disposal from construction activities, 

transportation of construction material, labor 

movementetc. 

2 2 2 2 2 M S M L 

Table 8.28: Mitigation Measures for Loss of Crop Production 

Mitigation 
Hierarchy  

Measures 

Avoid N/A 

Minimize 

● Start construction after crop harvesting 

● Reduce construction period 

● The notice of activities would be circulated to the affected farmers before starting of farming 
activities 

Mitigate N/A 

Compensate/O
ffset 

● Crop Compensation will be provided to the land owner/farmers as per market price of the 
crop. 

● Meet the requirement of ESS5 

Table 8.29: Mitigation Measures for Damage to Standing Crop 

Mitigation 
Hierarchy 

Measures 

Avoid N/A 

Minimize Construction activities, storage of materials, etc. must be limited to the designated areas 

Mitigate 

● The construction site must have waste management facilities 

● No solid waste and wastewater will be dumped/discharged to nearby area 

● Adopt effective traffic management plan for mitigating impacts of traffic on nearby agricultural 
land 

● Adopt ESCOP 1, ESCOP  4, ESCOP 5, and ESCOP 7 

Compensate
/Offset 

● Compensation must be provided for every cropping season to the farmer/land owner for the 
whole construction activities in line with ESS5 

● Compensation will be provided to the farmers for loss of standing crop (if any) for direct impact 
area in line with ESS5 

● In case of land requisition, the land must be returned to the farmer with its original condition 
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8.9 Impacts on Society and Mitigation Measures 

8.9.1 Socio-economic Impact and Mitigation 

The summary of the socio-economic impacts is presented in Table 8.30. 

Table 8.30: Socio-economic Impacts and their Evaluation 

Potential Impacts 
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Land acquisition  

Dispossession due to land acquisition and resettlement  4 1 4 1 4 S M M L 

Land acquisition induced poverty may increase vulnerability of 

women and girls to SEA/SH 
4 1 3 3 2 S M M L 

Land acquisition induced poverty may increase the risk of child 

marriage and other SEA/SH due to displacement by land 

acquisition 

4 1 3 3 3 S M M L 

Land acquisition induced poverty may lead abandonment by 

spouse and intimate partner violence 
4 1 3 3 2 S M M L 

Impacts and Risk During Construction  

Socio-cultural shock due to labour influx 2 2 3 3 3 S M M L 

Disturbance of water users to access to river water  2 1 2 1 3 M M M L 

Income loss due to the acquisition and disturbance of cultivable 

land 
4 2 3 1 4 S M M L 

Health hazard with the outside labourers and their movement in 

the community  
3 2 3 3 2 S M M L 

Public nuisance and disturbance due to construction activities and 

pollution from construction activities 
2 2 3 1 4 S M M L 

Risk of exclusion of vulnerable group in stakeholder engagement 

and project benefits 
4 2 4 3 2 S M M L 

Risk of exclusion of E&S Risk Management during planning and 

construction due to lack of E&S Risk Management Capacity of IAs 
4 2 3 3 3 S M M L 

Increased demand of outsider (employees & visitors) may 

enhance the risk of SEA/SH 
3 2 3 3 2 S M M L 

Additional stress on existing SE facilities local health, sanitation, 

road network, etc. 
2 2 2 2 4 S M M L 

After project construction  

Risk of rising False Sense of Security and therefore rising the risk 

of livelihood, asset and service loss due to bank failure from the 

failure of the Groynes 

4 2 3 1 2 S M M L 
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8.9.2 Description of Impacts and Proposal of Mitigation Measures 

Dispossession due to land acquisition and resettlement  

This Implementation requires land acquisition, land take by negotiated settlement and relocation of 

households. The land take will dispossess landowners, and relocate households. The displaced 

households, therefore, will need to be resettled. The land acquisition would cost the following: 

• 35.84 acres (14.5 ha) of land to be acquired for Fulchari Project which would relocate 442 

people (96 houses). There is a school and a mosque which might need to be relocated. 

However, this area is at high risk of erosion and currently people are migrating out the area 

and relocating their houses by themselves. Therefore, at the time to land acquisition the 

number of houses/family to be relocated might be reduced. 

• 11.86 acres (4.86 ha) of land to be acquired at Kalihati which might affect367 peoples (PAPs) 

(displacement of 78 houses, number of people to be relocated would be 351) 

• 119 acres (48.18 ha) of land to be acquired at Kaoakolawhere no physical displacement is 

anticipated. 

Below, in Table 8.31, mitigation measures against this impact are described. 

Table 8.31: Mitigation Measures for Dispossession of Land due to Acquisition and Resettlement 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid 
The design has considered intervention foot-print avoiding the inland and maximize the 

use of bank-line 

Minimize 
● Engineering design has optimized the use of land 

● Minimize the number of people to be relocated 

Mitigate 

● Replacement value based on current market price plus 10% stamp duty fee and 
compensation for standing crops as per ESS5 

● Relocation Sites will be constructed with civic facilities. 

● Cash compensation will be provided for self-relocation; provisions of civic amenities in 
host villages. 

● Severely affected HHs will receive additional cash compensation; laborers will receive 
cash compensation and job opportunity during construction period. Training on 
poultry, fish-farming and new skill development will be provided.  

Compensate/Offset 
● Take enhancement measures through livelihood program. 

● Female HH receives additional compensation and training on income generation 
activities. 

Socio-cultural impact due to labour influx  

The project implementation requires both local and outsider laborers, who are anticipated to work until 

the implementation period is over. The outsider laborers (which is relatively small) will, therefore, need 

to stay in the project area for a long time and to interact with the local community. The socio-cultural life 

in the project area, like rural areas of Bangladesh, is homogenous in terms of their common cultural 

practices, beliefs, social structures, etc. Because of this homogeneity, any outsiders can encounter socio-

cultural shock in the host communities. Thus, the stay of outside laborers may also bring shock for both 

themselves and for the host communities. Eventually, social tensions may arise in the project area.  Below, 

mitigation measures against this impact are described. However, the labor influx is expected to be low 

due to the scale of the project and expected labor requirement which is around 300. A maximum of 200 

non-local workers is estimated. However, the maximum possible number of non-local labor in place at a 

time would not be more than 100, which might be at the time of geobag disposal, the most labor-intensive 

activity. A detail Labor Management Procedure has been prepared alongside this ESIA. Table 8.32 bellow 

describes the mitigation measures against the impacts of labor influx to complement the LMP. 
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Table 8.32: Mitigation Measures for Managing Labor related Risk and Impacts 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid N/A 

Minimize 

● Unskilled workers who will comprise the majority of the workers will be hired 
locally/from the host/local communities 

● If required labors are not found in the local area, laborers from the closest villages will 
be recruited.  

● Build a good relation with local community or community leader by Contractors and 
head of the laborers 

● Inform and train up labors on the etiquettes of intermixing with local community  

Mitigate 

● Proper accommodation for laborers at the project site with civic facilities  

● Meeting with community leaders to discuss their issues / concerns 

● Develop a grievance redress mechanism to register and resolve related complaints   

● Develop a guideline for training up labors on the Worker’s Code of Conduct of 
community mixing 

● All workers must sign and abide by a code of conduct compliant with all project E&S 
conditions.  

● Further measures will be implemented according to ESCOP 1, 15, 17, 18  

Compensate/Offset 
● Financial contribution to common property resources such as local mosque, temple, etc. 

under CSR 

Income loss due to the acquisition and disturbance of cultivable land 

Usually, land is scarce in erosion-prone areas. Agriculture is the major means of livelihoods. Furthermore, 

most of the landholdings are small and marginal, and many are involved in sharecropping and cultivation 

in rented land. Therefore, land acquisition will not only dispossess but also impacts household incomes. 

Below, Mitigation measures are described in Table 8.33. 

Table 8.33: Mitigation Measures against the Impact Loss due to Land Acquisition 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 
● Avoid major cultivable land for acquisition  

● Maximize the use of bank-line  

Minimize Optimize the use of land 

Mitigate 

● Provide adequate compensation considering the future loss of income and 
livelihoods as per ESS5 

● Offer kind (land) as compensation  

● Recruit family members in the intervention work 

● Provide income-generating training   

Compensate/Offset Take enhancement measures through livelihood program. 

Health hazard with the outside laborers and their movement in the community 

As communicable diseases- like Covid-19- spread rapidly through human interactions, the outside labors 

may spread diseases unknown to the community because of their unawareness, reluctance to follow 

health protocol, and intermixing with local communities. Eventually, the entire community might be 

affected. Mitigation measures against this impact are presented in Table 8.34.  

Table 8.34: Mitigation Measures against the Health Hazard due to Labor Influx 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid ● Strong control of the movement of laborers  
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● Regular health checkup   

Minimize 

● Strong monitoring on the monitoring of laborers  

● Arrange medical units for emergency treatment and health guidelines  

● Training up laborers regarding health and hygiene  

Mitigate 

● Provide health-related equipment such as masks, sanitizers, etc.  

● Follow the health-related protocol in the working sites as well as in accommodation 
place  

● Provide medicine and consultation  

● Collaborate with the government to ensure all workers are COVID vaccinated  

● Further measures will be implemented according to ESCOP 1, 15, 17, 18 

Compensate/Offset 

● Health insurance for laborers  

● Provision of Medical or Sick leave 

● Provide health-related equipment to the community as well.  

Public nuisance and disturbance due to construction activities and pollution from construction activities 

Pollution, especially from noise, dust, waste and wastewater and visual obstruction due to construction 

activities, causes community disturbance and nuisance.  The mitigation measures for such impacts are 

described in Table 8.35. 

Table 8.35: Mitigation Measures against Community Disturbance due to Construction Activities 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 
● Use low sound and low polluting construction equipment  

● Set up workstation at a designated place  

Minimize 

● Transportation of construction materials at night to minimize pressure on roads 

● Setup construction site at a location away from the settlement and major road 

● Construction camps will be established in brownfield sites or areas of minimal 
impact in consultation with local communities 

● Consultation with the communities to inform them of construction works before they 
occur. 

Mitigate 

● Setup a grievance redress committee involving community leaders  

● Spraying water around the construction site 

● Regular meetings with local people and community leaders 

● Adopt mitigation measures proposed against noise, air quality, waste, etc. 

● Any other mitigation measures will be described in ESCOP 1, 3, 9, 10, 11, 14, 18 

Compensate/Offset N/A 

Risk of exclusion of vulnerable group in stakeholder engagement and project benefits 

The vulnerable groups especially the people living in the Charland, displaced communities now living on 

embankments, the poor and landless, female-headed households and those under the poverty line, the 

elderly, and the Char dwellers as tenant farmers, fishers, small landowners, etc. have very limited capacity 

and power to get involved in the stakeholder engagement process which is always led by the 

implementing agencies and local elites. A Stakeholder Engagement Plan has been prepared and included 

in this ESIA in chapter 12. In line with the SEP, mitigation measures are proposed and presented in Table 

8.36. 

Table 8.36: Mitigation Measures against the Risk of Exclusion of Vulnerable Community 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid 
● Identify socially underprivileged groups and ensure their inclusion and active presence 

in the planning, implementation and operation process   
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● Carry out separate meetings for women and vulnerable groups  

● Provision of transportation or transportation costs particularly for the disabled, 
marginalized and the elderly ones including women 

● Engagement of local NGO’s and CBO’s who work with vulnerable people at the 
community level to help disseminate information and organize consultations 

Minimize 

● Consult vulnerable groups, reflect their concern in the project design, planning and 
implementation 

● Influence local level implementers to treat all affected people equally while recruiting in 
project activities regardless of their administrative attachment (voter area), sex, 
religious identity, and political alignment  

Mitigate 

● Prepare a labor engagement plan by addressing equity and justice  

● Prepare a roadmap to involve vulnerable groups in various stages of the project  

● Ensure a women-friendly workspace   

● ESCOP 8, 9, 16 will address after this issue further 

Compensate/Offse

t 

● Compensation to displaced people due to land acquisition/intake as per ESS5 

● Provide livelihood training  

● Provide additional compensation and livelihood restoration targeting vulnerable and 
disadvantaged groups identified. The process should be different than the livelihood 
restoration of other groups 

Risk of exclusion of E&S Risk Management during planning and construction due to lack of E&S Risk 

Management Capacity of IAs 

Integration of the E&S Risk management in the project planning, implementation and operation largely 

depends on the capacity of the implementing agency. Currently, E&S risk management capacity of 

theImplementing agencies are inadequate. Ad hoc capacities are only available at the project level only 

during the project implementation period. Therefore, the E&S risk during the operation remains high. The 

ESIA includes an institutional assessment and proposals for building long-term E&S risk management 

capacity which has been described in Chapter 13. In line with Chapter 13, specific mitigation measures 

are elaborated in Table 8.37. 

Table 8.37: Mitigation Measures against the Risk of Exclusion of E&S Risk Management in Project Planning, 

Implementation and Operation 

Mitigation Hierarchy 

(ESS1) 
Measures 

Avoid 

● Establish an E&S unit dedicated to the Project 

● Provide overall Capacity Enhancement Training and training on ESF 

● Implement E&S Safeguard Requirements 

● Allocate separate budget for E&S risk management in the DPP  

Minimize 

● Include of Environmental and Social Experts in Project Management Units 

● Provide a guideline for E&S implementation to the management unit  

● Set up and/or strengthen the E&S Unit by the MTR at BWDB and BIWTA 

● Issuance an instruction to the department from the responsible government agency 
for seriously taking care of E&S issues 

● Regular monitoring E&S issues, and seriously take in agenda   

● Further measures will be implemented according to ESCOP 1, 2, 10, 11, 12, 13  

Mitigate 
● Establish regular capacity development and training program for E&S professionals 

● Monitoring of E&S risk during operation of the project/program after completion 
(post-construction period) 

Compensate/Offset N/A 

Risk of rising flood in downstream areas and Charlands 

Although Project 1 activities are very limited in their ability to cause flooding downstream of the pilot 

sites, the risk of increased flooding cannot be eliminated. The hydrodynamic modeling might be available 
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before implementation of the project which will help to quantify the exact risk. But theoretically there is a 

risk of increased flooding at downstream area due to contraction of floodplain and alluvial corridor. 

However, given the scale of the project, and low human settlement/activity in the Char areas that could be 

subject to the flood risk, the risk is very low. Mitigation measures are described in Table 8.38. 

Table 8.38: Mitigation Measures against the Risk rising Flood in the Downstream Area due to Groynes and 

Revetments 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid 
The TBPG has been adopted to avoid any aggressive change of the alluvial and floodplain 

zone  

Minimize 
The design can be optimized considering adequate room for the rivers especially for flood 

flow. 

Mitigate 

● Organize Char living people, form an overseeing committee to communicate with 
operation level GRC  

● If the hydrodynamic modeling determines any risk of flooding in the downstream area, 
that area needs to be covered under flood management program 

● Establish flood early warning and risk communication mechanism in place. 

● ESCOP 3, 6, 9 will be applicable for further measures 

Compensate/Offse

t 

● Implement disaster risk financing solutions e.g. flood insurance, Shock Responsive Social 
Protection System, etc. 

● Livelihood restoration and enhancement program  

● Engaging Char people to the project related activities  

Risk of False Sense of Security from the River Protection Work 

There is a tendency of rapid development in the areas where erosion protection works are implemented 

assuming that the land and assets will be protected by the protection works. People and the disaster 

managers often start avoiding disaster preparedness in those areas assuming that the area is protected 

from the disaster.  However, we often see failure of erosion protection work. Especially in Jamuna, there is 

a long history of failure of spurs, Groynes and revetment work. Therefore, development grown depending 

on revetment, Groynes, or erosion protection work in general increases risk. Furthermore, Project 1 is 

considered as a testing case of a new technology which has limited application beyond the laboratory 

environment which further increases the risk. The mitigation measures which are proposed against such 

risk are listed in Table 8.39. 

Table 8.39: Mitigation Measures against the False Scene of Security from the Erosion Protection Work 

Mitigation 

Hierarchy (ESS1) 
Measures 

Avoid N/A 

Minimize 

● In case of adoption of new technology, partnership with academic institutions, scientific 
organizations will be made for performance monitoring.  

● Critical infrastructures (railroad, national highway, pipeline, water supply network, etc.), 
high value infrastructures (academic institutes, government office, etc.) will not be 
constructed on the land considered to be protected by the protection work until the 
Groynes and protection works are found to be successful in preventing bank erosion.   

Mitigate 

● Local community must be aware about the possible chance of technological failure or 
natural phenomenon to discourage them establishing high value assets (e.g. heavy 
industry, high rise buildings, etc.) near the Bank considering the lad will be protected by 
the structure forever. 

Compensate/Offse

t 

● Introduce Disaster Risk Financing Solution to cover the community risk.  

● The existing critical infrastructure e.g., embankment can be brought under financial 
protection 

● The Proposed revetment work, Groynes will also be covered under DRF solution to 
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Mitigation 

Hierarchy (ESS1) 
Measures 

ensure quick disbursement of fund in case of emergency for emergency O&M and 
recovery. 

8.10 SEA/SH Risk 

The Environmental and Social Impact Assessment Identified several SEA / SH risks associated with 

Project 1 activities.These risks are related to the land acquisition, labor influx and induced development, 

and cash transfer and CDD activities under component 3 & 4. The details of the Gender and SEA/SH risk 

and impact assessment are provided in Annex 3 of this report with the related mitigation measures 

detailed in the SOP1’s Gender and SEA/SH Action Plan. The highlights of the SEA / SH risk assessment 

are: 

• The project will involve construction work under Component-1. Most of the labor demand 

will be met locally. However, it may require hiring some skilled labor from outside of the 

program area. This labor influx may increase the demand for sex work, including the risk of 

trafficking of women for sex work, forced early marriage with construction workers as a 

livelihood strategy, and increase the demand for transactional sex.  

• The project will involve land acquisition under Component-1, which may lead to 

displacement, loss of residential and agricultural land, loss of assets or access to assets 

altogether, resulting in loss of income and livelihood. This increased poverty and 

marginalization can lead to child marriage, abandonment by spouse and family and intimate 

partner violence.  

• Community-women use the river for bathing and daily household chores. So, any sort of river 

management work will expose them to the workers and officials. Besides, the construction 

work of the program may occur near school routes or pedestrians that are frequently 

accessed by local women and girls which may increase their exposure to project workers and 

as a result, may increase the risk of SEASH. Women and girls in the community may 

experience eve-teasing, sexual abuse and harassment.  

• The Jamuna Char are one of the most remote areas of Bangladesh where legal and medical 

support barely reaches. Besides, low density of population and weak communication facility 

make Char settlements favorable for different types of criminal offence including women 

trafficking and rape. If river management work includes Char, it may increase the risk of 

trafficking for women and adolescents of that area and adjacent areas. 

• The Program may employ women as laborers. If they work along with male laborers without 

proper labor management and gender strategy, they may face sexual abuse, harassment and 

violence.  

• The SEASH risk associated with the rolling out of financial protection from disaster risk (e.g. 

crop insurance, community fund, etc.) along with the training sessions planned under this 

sub-component is rated substantial risk. The risk will be managed and mitigated through the 

project Gender and SEA/SH Action Plan.  

Bangladesh government has an agency/cell under the Ministry of Women’s and Children Affairs 

responsible to addressing SEA / SH related cases with aid and assistance from the police. Besides, 

different national and international organizations work to mitigate SEA/SH although most of these 

facilities are usually available in urban areas only. 

All the identified risks and impacts have been evaluated based on their significance. The significance has 

been determined based on magnitude and sensitivity of the risk or impact. The methodological details of 

this evaluation have been described in Annex 3. Table 8.40 lists the identified risks and impacts and their 

significance. Table 8.41 identifies proposed mitigation measures. 
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Table 8.40: Summary of the SEA/SH Risk 

Potential Impacts 
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Labor Influx 

Demand for sex by migrant workers will increase SEASH 2 3 2 4 2 S  M M L 

Sexual harassment within the labour camp and nearby community  2 3 2 4 4 S M M L 

Force and early marriage by construction workers 2 3 2 2 2 S M M L 

Displacement by Land Acquisition 

Land acquisition induced poverty may lead the sexual activities by the 

poor girls and women with project employees 
4 1 3 3 2 S M M L 

Land acquisition induced poverty may increase the risk of child 

marriage and other SEA/SH due to displacement by land acquisition 
4 1 3 3 3 S M M L 

Land acquisition induced poverty may lead abandonment by spouse 

and intimate partner violence 
4 1 3 3 2 S M M L 

Risk due to the presence of outsider 

Community school or college girls may be harassed or sexually abused 

by the project workers 
2 3 2 3 3 S M M L 

Presence of outsiders in the community and interaction with them may 

create stigmatization for women which may result in early marriage for 

adolescent girls and intimate partner violence/divorce/abandonment 

for married women. 

2 2 1 1 2 M M M L 

Sexual Exploitation and Abuse/Sexual Harassment (SEA/SH) in Charland 

Women trafficking and rape may increase due to low density of 

population and weak communication facility 
3 3 3 4 2 S H S L 

Project workers may tempt the community women and girls to achieve 

a job in exchange of sexual activity  
2 2 3 4 3 S M M L 

Salary discrimination of the female workers 2 2 2 4 3 S M M L 

COVID-19 Risk 

Increase of COVID-19 spreading risk in the women due to labor influx 3 3 2 3 3 S H S L 

Increase of COVID-19 spreading risk in the women due to visit of 

outsider 
3 3 2 3 3 S H S L 

Increase of COVID-19 spreading risk in the project-related women staffs 3 2 2 3 3 S H S L 

Table 8.41: Mitigation Measures to Manage Risk of SEA SH due to Project Activities 

Mitigation Hierarchy Mitigation measures 

Rising Risk of SEA and SH of the local women due to Labor Influx 

Avoid N/A 

Minimize 

● The Project 1 will ensure a working environment where there is zero tolerance to 
SEA/SH. There will be an effective GRM which is well equipped to address SEA/SH 
complaints  

● Minimize the number of external labor 

● Ensure Codes of Conduct signed and understood by the contractor, labors and other 
project workers and officials. 

● Training on the zero tolerance of SEA/SH and other forms of GBV under the project. 
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Mitigation Hierarchy Mitigation measures 

Mitigate 

● Awareness raising and sensitization on GBV for all stakeholders including the 
community and vulnerable populations, 

● GBV service provider mapping to refer incidents of GBV from the GRM or any other 
reporting mechanism that may be established through the project. 

● Establish an effective grievance redress mechanism (GRM) with multiple channels to 
complaints about SEA/SH and establish SEA/SH allegations reporting channels 

● Receive and refer SEA/SH complaints to SEA/SH service providers and check if the 
case is closed and/or follow up on action taken by the contractor against any worker 
who has violated the codes of conduct. 

● Take direct sanctions against perpetrator by the contractor and/or law enforcement 
agency 

● Refer victim/ survivor will to medical and legal service providers 

● Follow up registered cases and ensure safety of client 

● ESCOP 15, 17, 18 will mitigate the impact 

Compensate/Offset N/A 

Increase the Risk of Child Marriage, Abandonment and GBV due to Displacement by Land Acquisition 

Avoid 
Establish good financial management choices with the compensation money by the 

recipients through orientation and workshops 

Minimize 

● Engineering design has optimized the use of land 

● Minimize the number of people to be relocated 

● Design has considered bank protection foot-print avoiding the inland and maximize 
the use of bank-line 

● If possible, propose alternative sites to avoid major agriculture land and resettlement 
of people 

● Engage local stakeholders (political, cultural, religious, health teams, local councils, 
social workers) in awareness rising activities 

Mitigate 

● Relocation Sites will be constructed with civic facilities 

● Cash compensation will be provided for self-relocation; provisions of civic amenities 
in host villages. 

● Severely affected HHs will receive additional cash compensation; laborers will 
receive cash compensation and job opportunity during construction period.  

● Training in poultry, fish farming and new skill development training will be provided.  

● If SEA/SH occurs, then complaints will be received and processed accordingly 
through the GRM 

Compensate/Offset 
● Take enhancement measures through livelihood program. 

● Female HH will receive additional compensation and training on income generation 
activities. 

Rising the Risk of GBV, Child Marriage and Abandonment due to Presence of outsiders 

Avoid N/A 

Minimize 

● Ensure Codes of Conduct in local languages are signed and understood by the 
contractor and construction workers 

● Awareness raising for workers on zero tolerance to any form of SEA/SH including 
these mentioned forms of SEA/SH 

● Engage local stakeholders (political, cultural, religious, health teams, local councils, 
social workers) in awareness raising activities 

Mitigate 

● Establish an effective grievance redress mechanism (GRM) with multiple channels to 
complaint about SEA/SH and establish SEA/SH allegations reporting channels 

● GBV complaints will be received and processed 

● Direct sanctions against perpetrator will be taken 

● Follow up the registered cases and ensure anomality of clients 

● Include registered cases and actions in program reports  

● Awareness raising and sensitization on SEA/SH for all stakeholders  

● Create separate pathway and space for community people 

Compensate/Offset Not available 
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Mitigation Hierarchy Mitigation measures 

Risk of SEA-SH at project related work 

Avoid N/A 

Minimize 

● The Project 1 will ensure a working environment where there is zero tolerance to 
SEASH. There will be an effective GRM which is well equipped to address SEA/SH 
complaints  

● Ensure Codes of Conduct signed and understood by the contractor and construction 
workers 

● Preparation of gender inclusive labor management policy 

● Build separate toilet and resting space for female labors which are further away from 
male toilets, have proper lighting and are properly constructed. 

Mitigate 

● SEA/SH complaints will be received and processed 

● Direct sanctions against perpetrator will be taken 

● If gender inclusive labor standards can’t be maintained, cash compensation will be 
provided for affected female community members 

● AIGAs could be introduced to affected female workers 

● Include gender desegregated data in M&E system and ensure regular reporting 

Compensate/Offset Not available 

Access to SEA-SH Service Providers 

Avoid Avoid exposing women to construction/work place  

Minimize 

● Mapping SEA/SH prevention and response actors at national and local levels  

● Develop a referral process to response SEA-SH cases 

● Disseminate information, in collaboration with SRA-SH service providers, on SEA/SH 
referral pathway and the importance of timely seeking services 

Mitigate 

● Support clients/ survivor/victim to access medical and legal support 

● Work with local health clinic and administration to facilitate support and services  

● Regular follow up of registered cases 

Compensate/Offset Not available 

 



 

 

9. Occupational Health and Safety Framework 

An OHS framework has been presented to serve as a practical outline for the Contractor to manage OHS 

risks as per the WB’s ESS2 requirements, Bangladesh’s regulatory framework, and requirements that will 

be stated 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 during piling and as a result of exposure to noise 

generated by other machinery; (d) scaffolding ladder work; (e) COVID-19 pandemic; (f) ergonomic 

hazards; and (g) drowning due to vessels sinking / life lost during work near/on water. A Risk ranking 

matrix has been prepared to identify and assess all potential work-related 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 with good international industry practice (GIIP). 

Based on the risk matrix, hazards are graded from “warning” to “serious” to “catastrophic”. 

The specific mitigation measures to be adopted are: 

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

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

practice. Responsible parties’ actions will be periodically reported for the record; 

Recruitment of skilled personnel with relevant experience and knowledge to support implementation of 

the LMP; 

Establishment of a standard grievance redress mechanism (GRM); 

Ensuring that the Worker Code of Conduct and individual Contract Agreement are read and signed by the 

worker at the time of recruitment; 

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; 

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

Labor camps will be constructed in compliance with GIIP as described in Workers' Accommodation: 

Processes and Standards (IFC-EBRD 2009)50; 

Training of workers on OHS; 

Performing an OHS risk analysis will be undertaken before any task and a task specific job hazard analysis 

(JHA) plan will be developed by the Contractor (an outline has been provided in the ESIA); 

No Personnel can enter the construction area without the appropriate personal protective equipment 

(PPE) and no worker shall perform a task unless they have undergone appropriate training. 

Detail OHS plan, Hazard Identification and risk assessment methodology along with a Risk Matrix have 

been described in the Annex-9.1 

 

 

50https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-

ifc/publications/publications_gpn_workersaccommodation 

 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_gpn_workersaccommodation
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_gpn_workersaccommodation


 

 

10. Community Health and Safety Plan 

Community related hazards will result from project construction activities and operation. Such risk 

generally includes the health, safety, and security risks and impacts on project-affected communities. 

However, given the nature of the Project, the Community Health and Safety (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 diseases (e.g., Tuberculosis -TB); COVID-19); (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 vector-borne 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 events, false 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 project-

affected communities, a CHS Plan will be prepared for the Project. Project management 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 the Contractor 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 moderate influx of workers will be 

engaged for construction, the SEA/SH risk is rated as ‘substantial’. Project induced SEA / SH risks will be 

managed through a SEA/SH ActionPlan that has been developed in accordance with the World Bank Good 

Practice Note on Major Civil Works, and Social Protection and Jobs. 

Annex-10.1 is being referred for the detail and informative Community Health and Safety (CHS) plan and 

further associated information.  
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11. Rapid Cumulative Impact Assessment 

11.1 Background 

This Chapter presents the rapid cumulative impact assessment (R-CIA) of the proposed Jamuna 

RiverEconomic Corridor Development Program, Project 1. The major interventions of Project 1 are: 

Piloting of river training with TBPG at two sites along with a total length of 3.9 km of revetment along the 

left banks of the Jamuna River; 

• at Fulchari: 2.13 km of revetment (by CC Block) and five Groynes (150m~185 m each) 

• at Kalihait-Tangail: 1.6 km revetment (by CC Block) and six Groynes (80m~190m each)  

• placement of geo-bags underwater along the protected bank and Groynes 

Erosion protection (around 6 km) of KaoakolaChar by placing sand-filled geobags on the river bank. 

Re-excavation of a 6.2 km canal in Kaoakola and construction of a crossbar across an offtake of the canal 

Installation of Navigation Aids, piloting of prototype navigation facility, institutional strengthening for 

improving navigation with an expectation of additional 2 million tons cargo and 5 million passengers 

annually by 2030 

The R-CIA was conducted in compliance with ESS1 of the World Bank’s ESF following the “Six-step” 

methodology (Figure 11.1) of R-CIA developed by IFC51. This R-CIA will set the scope of the CIA and a 

high-level guidance on preparation of the subsequent SOPs of the JRSMP.  It shall be further updated and 

a detailed CIA shall be conducted during the Implementation of SOP-1 when the detailed design and 

additional information on included projects and hydro-dynamic modelling outcome will be available. 

11.2 Assumptions in the R-CIA 

While preparing this R-CIA there were a number of limiting factors that restricted this R-CIA to be based 

on the reconnaissance survey, ESIA outputs, and desktop analysis: 

• The detailed information on SOP 1 of the JRSMPwas yet to be known; 

• The concept of the subsequent SOP of the JRSMP was known but activity plan and detail 

information/design were yet to be known; 

• Similarly, the detailed information on past and ongoing projects were not available. Therefore, 

the study mostly depends on published reports, and interviews with relevant project authorities 

conducted during ESIA; 

• Future projects were identified by reviewing national plans and newspaper articles, and 

interview of officials of IAs conducted during ESIA. No detailed information, project timeline, 

etc. were available. Therefore, the cumulative impacts were assumed mostly based on a credible 

scenario of the future projects on the basis of the available project concepts, information 

collected from relevant implementing agencies and expert judgment. 

• COVID-19 restricted extensive stakeholder consultation. However, an in-person workshop was 

organized involving relevant subject matter experts to validate the findings of the R-CIA. The 

 

 

51 IFC, 2013. Good Practice Handbook on Cumulative Impact Assessment and Management: Guidance for the Private Sector in 

Emerging Markets. Available at:  

https://openknowledge.worldbank.org/bitstream/handle/10986/17842/864920WP0IFC0G0IC00Department0CESPQ.pdf?sequen

ce=1&isAllowed=y 
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discussion and feedback of stakeholder consultations conducted during ESIA were also provided 

important inputs for R-CIA.   

11.3 R-CIA Methodology 

The objectives of the RCIA are to determine:  

• If the combined impacts of the project, other past present and future projects and activities, 

and natural environmental drivers will result in a change in VESC condition that may put the 

sustainability of a VESC at risk (i.e., exceed a threshold for VESC condition which is an 

unacceptable outcome); and 

• What management measures could be implemented to prevent an unacceptable 

VESCcondition.Thismay include additional mitigation of the project being assessed, 

additional mitigation of other existing or predictable future projects, or other regional 

management strategies that could maintain VESC condition within acceptable limits. 

The overall methodology of the R-CIA is illustrated in the Figure 11.1 that includes six steps involved in a 

R-CIA/CIA. This R-CIA was largely a desktop-based analysis however, the reconnaissance survey, 

preliminary survey and the overall ESIA provided valuable inputstothe desktop analysis. A workshop was 

arranged to validate the VESCs and the R-CIA results with relevant experts (the list is in Annex 11.1) in 

November 2021. A series of stakeholder consultations (Chapter 13) were carried out for the purpose of 

ESIA, those findings were also very helpful for the R-CIA.  Also, a standalone E&S audit was conducted 

with the ESIA to explore the E&S risk, E&S risk management capacity of the ongoing development 

programs in the Jamuna River with objectives similar to JRSMP which contributed to the desktop analysis 

for R-CIA. Moreover, a series of interviews were conducted with officials of IAs for the purpose of 

assessing the E&S risk management capacity of IA under this ESIA (Chapter 14) which helped to identify 

the management actions to mitigate cumulative impacts on the selected VESCs. 

 

Source: IFC, 2013. Good Practice Handbook on Cumulative Impact Assessment and Management: Guidance for the Private Sector in 

Emerging MarketFigure11.1: Six-Step Methodology of R-CIA 

11.3.1 Scoping and Selection of Valued Environmental Components (VESC) 

Based on the desktop analysis of Government’s Plans, relevant project documents, earlier studies (e.g. 

ESIA and CIA of the RMIP which was a predecessor of the JRSMP but the project was not approved), SESA 

reports of the ongoing largescale interventions in the Jamuna river (i.e. FRERMIP), severalVESCs were 

identified. Stakeholder consultations conducted under this ESIA (discussed in section 11.2 above) also 

helped in the final selection of VESCs. The list was then screened as per the expert judgment of the R-CIA 

team and was validated by a transparent and meaningful consultation (workshop) with external subject 

matter experts (the list of external experts is in Annex 11.1) on 29 November 2021.  During the screening 
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process, the VESC which would be negatively impacted were considered only. The Table 11.1 below lists 

the preliminary VESCs and result of screening. 

Table 11.1: Preliminary Selection and Screening of VESC 

Preliminary 

selected VESC 
Screening with relevance to JRSMP SOP 1 and cumulative implication Conclusion 

River Discharge and 

Environmental Flow 

There are a number of external stressors that might be responsible for 

reducing river flow and E-flow but this VESC is not to be impacted by the 

SOP 1.  

Screened out 

River Flood and 

Erosion 

“River flood and Erosion” is most important issue for Jamuna River from 

the perspective of hydrology, morphology and socio-economy as well. Any 

project which is planned for flood and erosion risk in Jamuna might bring 

hydro-morphological changes that might increase flood and erosion in 

Charlands and downstream area. The river stabilization by river training 

work is the major aim of the JRSMP and some other ongoing initiatives in 

Jamuna River. The SOP1 is also contributing to the preparation of the 

JRSMP. River narrowing down must be systematically planned 

considering the cumulative impacts of the interventions on overall flood 

risk and erosion risk in Charlands, downstream area and confluence area 

which are not generally within the Program footprint areaas well as the 

Project footprint area.   

Screened to the 

R-CIA. Further 

rationales are 

discussed below 

the table 

Water Quality 

The SOP-1 might impact the VESC but the VESC is not affected by other 

ongoing initiatives. Therefore, water quality will not be cumulatively 

impacted. Furthermore, currently the water quality of the Jamuna River is 

not an issue like other rivers of Bangladesh, because the river basin is still 

mostly rural. 

Screened out 

Air Quality 

The SOP-1 might impact the VESC but the VESC is not attributed to other 

ongoing initiatives. Therefore, we assumed air quality will not be 

cumulatively impacted in this case.  

Screened out 

Terrestrial Habitat 

and Biodiversity 

The SOP-1 might impact the VESC locally, temporarily.  Other ongoing and 

future initiatives might impact the VESC locally. There is potential that the 

terrestrial habitat will be benefited by SOP-1 and other initiatives by 

protecting it from erosion and by reclaiming new land. The positive 

impacts are excluded from the scope of R-CIA at this stage. 

Screened out 

Aquatic Habitat and 

Biodiversity 

The SOP -1 and the other subsequent SOPs will impact the VESC. Other 

initiatives are also likely to affectit. The VESC is also very important 

because it covers KBAs, legally protected areas, and biodiversity features 

triggering critical habitats. 

Screened to the 

R-CIA. Further 

rationale are 

discussed below 

the table 

KBAs and Legally 

Protected areas 

It can be considered as an indicator to be covered by the aquatic 

biodiversity VESC.  
Screened out 

Socio-economy 

This is a very broad VESC. The Aim of current SOP1 and other SOP2 as 

well as other development activities is to improve the socio-economic 

condition. Conversely there are several E&S risks and impacts which 

might downgrade the overall benefits. It would be better to select more 

specific VESC. 

Screened out 

Urbanization 
This VESC will be positively impacted by the SOP-1 and other 

development activities. 
Screened out 

Rural/Char 

Livelihoods 

This VESC covers the vulnerable and disadvantageous groups. This VESC 

might be negatively impacted (without mitigation) by the SOP-1 and 

other subsequent SOPs. The other development activities also threaten 

the VESC. 

Screened to the 

R-CIA. Further 

rationale are 

discussed below 

the table 

Industrialization This VESC will be positively impacted by the JRSMP and other Screened out 
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Preliminary 

selected VESC 
Screening with relevance to JRSMP SOP 1 and cumulative implication Conclusion 

development activities. The positive impacts are excluded from the scope 

of R-CIA at this stage. 

Regional 

Connectivity 

The VESC will be positively impacted because the SOP-1 and other SOPs 

of the JRSMP are aiming for improving this VESC. The positive impacts are 

excluded from the scope of R-CIA at this stage. 

Screened out 

Three VESCs were finally selected, which are – i) River Flood and Erosion, ii) Aquatic biodiversity, iii) 

Rural and Char Livelihoods. 

• River Flood and Erosion: The Jamuna River flood corridor includes Alluvial Corridor, 

Charland, and Floodplain. All the present river management plans of Brahmaputra-Jamuna 

river i.e., FAP 1, BWDB 201552, BUET-BWDB 201953, IWM 201954 and FRERMIP55, consider 

narrowing down of the river significantly (either drastically or gradually) by systematic river 

training work. The narrowing down by river training would reduce the riverbank erosion 

risk and flood risk in the mainland (within the program area), increase the depth of the river 

and navigability. Such narrowing down would significantly reduce the flood corridor by 

reducing floodplain area which might increase the risk of flooding in the downstream areas, 

Charlands and in the existing floodplain area. Although the current SOP 1 activities might not 

result any down of the river, it aims exploring the performance of TBPG in gradual narrowing 

down to inform the subsequent SOPs. 

• Aquatic Biodiversity: Experience from other countries (People’s Republic of China: Yellow 

River, USA: Mississippi) and in Bangladesh shows that cumulative impacts of river 

stabilization work on aquatic biodiversity will generally be negative (e.g., fish assemblage 

changes over half a century in the Yellow River). Mitigation measures (e.g., regulators, fish-

passes, buoys, sanctuaries), if properly designed, constructed and operated, may 

diminish/reduce the extent and intensity of these impacts. Production losses from capture 

fisheries may be compensated by aquaculture practices, although this may not benefit 

fisherfolk who lose capture fisheries resources, and it does not replace biodiversity losses. 

Improved management and/or establishing additional fish- or wildlife reserves, maintaining 

and restoring longitudinal (upstream and downstream) and lateral (fish access to floodplain 

breeding areas)connectivity may mitigate biodiversity loss to some degree. 

• Rural and Char Livelihoods: The Program Area belongs to a highly active flood plain which 

experiences flooding every year, sometimes multiple times. Secondary data indicates 

problems of under-nutrition, residual poverty, and annual livelihood shocks are dominant in 

Char area. Interviews during the preliminary surveys found a complex livelihood system in 

which the intrinsic knowledge of river flooding plays a foremost part in the decision-making 

processes regarding cropping, livestock rearing and the search for labor. River stabilization 

may improve bank erosion and flooding one hand and may erode some of the stabilized Char 

and reduced floodplains. People who are dependent on the floodplains and Char resources 

will be negatively affected, which demand a holistic approach on livelihood restoration. 

 

 

52 Feasibility Study of Capital Dredging and Sustainable River Management in Bangladesh, (BWDB, September 2015). 

53 Concept Paper on Managing Brahmaputra-Jamuna River System 

54 Brahmaputra-Jamuna Corridor Development Program 

55 River Stabilization And Development: Jamuna-Padma And Dependent Areas 
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11.3.2 Assessing the Cumulative Impacts and their Significance 

Cumulative impacts on the three VESCs were identified mostly by desktop analysis reviewing the 

available, ESIA reports of the project, examples of similar projects elsewhere (in a case when ESIA was 

not available), expert judgment and brainstorming sessions among the team members. Once the impacts 

were identified, the determination of impact significance was made evaluated considering the magnitude 

of the cumulative impact and the sensitivity of each VESC (Figure 11.2). 

 

Figure 11.2: Cross-Tabular Matrix of Assessing Significance of an Impact 

11.4 Valued Environmental Component 1: Flood and Erosion Risk 

11.4.1 Spatial and Temporal Boundary 

The spatial boundary (Figure 11.3) of the R-CIA analysis was extended to: 

• Entire Jamuna River starting from Indian Border upto the confluence of Padma River (236 

km) 

• Section of Padma River upto the confluence of Meghna River (120 km) 

• Section of Meghna River upto the estuary (115 km) 

The proposed spatial boundary consists of ‘Rivers, floodplains, Confluences, hotspot, and Charlands. The 

total length is around 471 km to cover both JRSMP AOI, the FRERMIP AOI (Figure 11.3) which are the two 

major investment programs in progress. Furthermore, the boundary was extended to cover the 

confluence of two other major river of the country which are to be affected if the entire Jamuna River 

would be narrowed down. In addition, a 5 km buffer was considered from each bankline to cover the 

floodplains. The same boundary was followed for other RCIA of other VESC as well. This boundary needs 

to be further updated once the hydro-dynamic modelling outcome is available.  

The temporal boundary was selected as 2015 to 2038 The past temporal boundary of Flood Corridor 

VESC was considered as 2015 based on the trend of the river widening (Figure 5.14, Chapter 5). The river 

widening is highly related with the flood corridor. The analysis of river width during (1970-2020) 

showed that the average width of the river (equivalent to flood corridor) had been widening up to 2010 

then it appeared to be stable during 2010-2020. The year 2015 was selected because, the FRERMIP 

program which is a large-scale development activity in Jamuna River started its implementation in 2015.  

The future temporal boundary was selected considering the time horizon of the JRSMP SOP. The SOP3, the 

last project of the SOP, would be completed by 2037-2038. The major intervention would take place in 

2025-2031 in SOP2, therefore, the future boundary 2038 would be reasonable to capture the impacts of 

SOP2. 

Magnitude of Impact 
Sensitivity of Receptors 

High (H) Substantial (S) Moderate (M) Low (L) 

High (H) High (H) Substantial (S) Substantial (S) Moderate (M) 

Substantial (S) High (H) Substantial (S) Moderate (M) Low (L) 

Moderate (M) Substantial (S) Moderate (M) Moderate (M) Low (L) 

Low (L) Moderate (M) Low (L) Low (L) Low (L) 
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Figure 11.3: Spatial Boundary Flood Corridor VESC of R-CIA 

11.4.2 Relevant Projects 

There are currently seven technical assistance and investment projects worth about USD6 billion, 

focusing on improvement intoriver management. The largest is the River Stabilization and Development: 

Jamuna-Padma and Dependent Char Project under Flood and Riverbank Erosion Risk Management 
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Investment Program (FRERMIP) worth about USD3.7 billion. This is followed by the River Bank 

Improvement Program worth USD1.8 billion, which aims at strengthening and extending embankments 

on the rivers around Dhaka, focusing on flood protection, improving drainage and transportation. 

Bangabandhu Railway Bridge is another investment to improve capacity and safety of railway 

transportation by constructing a dual-gauge, double-track dedicated railway bridge worth about USD1.9 

billion. Bank protection of the existing river training works of Bangabandhu Bridge (consisting of guide 

bunds at each abutment, approximately 3 km long and two hard points upstream- at Bhuapur on the left 

bank and at Sirajganj on the right bank) will be utilized. Restoration of Buriganga River by augmentation 

of flow in New-Dhaleswari-Pungli River from Jamuna is another project which shares the project 

boundary with the Kalihati pilot site. All these projects are considered in this R-CIA study. A brief 

description of each is provided below: 

FRERMIP 

BWDB has been implementing a program called Flood and Riverbank Erosion Risk Management 

Investment Program (FRERMIP) in partnership with Department of Disaster Management with the 

funding support from the Asian Development Bank and Government of Netherlands. FREMIP falls with 

the Project AoI (Kalihati Site).  

The FRERMIP has three components –  

1. Flood and River bank Erosion Risk Management (17.8 km riverbank revetment has been 

constructed, and further construction of 34.8 km has been planned. 21.3 km embankment 

has been constructed and further construction of 68.3 km has been planned) 

2. Strengthened Institutional System for Flood and Erosion Risk Management: It includes 

institutional capacity building by training, establishing scheme inventory and mapping 

system, Smart Project Monitoring and Management System, and conduction of several 

studies for knowledge development 

3. Project Managementwhich covers the cost for technical, and logistic support to Project 

Implementation Unit. 

Currently, the DPP of the Project 2 is at ECNEC56 for approval. The loan (around 157 million USD) and 

grant (around 18 million USD) have already been approved by the competent authorities. A further 

description of FRERMIP is available in Chapter 3. The overall concept of the FRERMIP is illustrated in the 

Figure 11.4 below. 

 

 

56Executive Committee of the National Economic Council (ECNEC) is the highest authority headed by the Honorable Prime Minister 

to approval the DPP of a project. 
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Figure 11.4: Overall Concept of the River Stabilization Plan of the FRERMIP 

Augmentation of Buriganga flow by silted uplinks with Jamuna 

BWDB had originally prepared a DPP entitled “Augmentation of Buriganga flow by silted uplinks with 

Jamuna” on the basis of a study “Feasibility & Mathematical Model Study of Approaching and 
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Investigating for strategy for Rehabilitating the Buriganga-Turag-Shitalakhya River System and 

Augmentation of Dry Season flow in the Buriganga River” in 2006 which was not approved by the 

Government because no 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 discharge 141 cumc flow to the Buriganga. 

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 million57. With the recent changes in the project components, 

which include:i) construction of sediment basin and guide bankat the off-take of new alignment of 

Dhaleswari-Pungli river; ii) dredging of new alignment of Dhaleswari – Pungli river and iii) foundation 

treatment of bridges on the dredging alignment, etc. Currently, BWDB is implementing a dredging 

operation at offtake area, and completed revetment work (guide bank) near the off-take area. The project 

implementation period has been extended to 173% and the budget has been increased by around 181% 

as per the monitoring report of the IMED. Inadequacy in planning, preparing the DPP based on older 

mathematical modelling study, selection of options without adequate investigations and their impacts, 

shifting of the river, high sedimentation, etc. were the major reasons of the long-delay of the projects. 

BWDB later conducted a detail feasibility study by the AVIC-ENG and CHWE and accordingly, the DPP has 

been revised by including several project components considering the impacts of the project on fisheries, 

existing bridges, sustainability, etc., which are –  

• Dropping the idea of constructing regulation and fish-pass at the off-take of New Dhaleswari-

Pungli river and adding the construction of sediment basin in the off-take area; 

• Including the foundation treatment of the existing bridges considering the impacts of 

dredging on the existing bridges; 

IMED has also recommend to change the location of the off-take area to further upstream to allow more 

flow towards the Pungli River. The physical progress (as per the monitoring of IMED) of the project is as 

follows: - 

• 20% progress completion of river dredging by dredger,  

• 7.5% progress of constructing sediment basins 

• 36 % progress in protection & conservation of sediment basin 

• 21 % progress in foundation treatment of bridges 

• 23 % progress in operation and maintenance dredging 

• 68% progress in land acquisition 

Enhancement of Agricultural Productivity towards Food Security in Char Lands 

The program targets ensuring food security, improving nutritional status and reducing the poverty of 

marginal and small farmers and their families living in the Charlands through boosting agricultural 

production and improving income generation. 

Integrated Jamuna-Padma Rivers Stabilization and Land Reclamation Project 

The concept includes stabilization of the Jamuna-Padma River corridor, reclaiming land; reducing flood 

risk, restoring distributaries, restoring navigation; increasing land-based productivity, and protecting the 

environment. 

 

 

57IMED 2019. Final Report of the In-depth Monitoring of Buriganga River Restoration Project (New Dhaleswari-Pungli-Bongshai-

Turag-Buriganga River System) (in Bangla), Implementation Monitoring and Evaluation Division, Ministry of Planning 
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Sustainable Restoration of Connectivity of Major Navigation Routes 

The project includes improving the navigability of 24 river routes by dredging, opening up around 2,500 

km of waterways for smooth and year-round plying of waterways, increasing the water flow of the 

respective rivers. 

Bangabandhu Railway Bridge 

This is an investment project under implementation. The railway bridge is about 4.8 km long, double-

track, three-span continuous truss Girder Bridge located in 300m upstream of the existing Bangabandhu 

Bridge. 

Upstream Water Diversion and Hydro-Projects 

About 39 dams are constructed in Brahmaputra58 and ten dams are currently under construction (total 

installing capacity is about six gigawatts: (a) Two dams in China: Pangduo and Zangmu, (b) Four dams in 

Bhutan: Dagachhu, Mangdechhu, Punatsangchhu-I and Punatsangchhu-II, and Four dams in India: 

Subansiri Lower, Lower Teesta III, Lower Teesta IV and Teesta Barrage. The stress of these upstream 

intervention on the Jamuna River are 

• Reduction of dry season flow: The term reduces implies here that there is not sufficient 

water available during dry season for socio-economic activities which is an impediment to 

economic development of the country.  

• Bangladesh perceives India's river-linking project (RLP) as the greatest potential danger to 

its own water security in the Brahmaputra/ Jamuna basin. 

• A statistical analysis of data from 1997 to 2016 indicates that for 65% of the time Bangladesh 

did not receive its guaranteed share during the critical dry periods with high water 

demand.59 

• West Bengal, India is diverting large amounts of Teesta water through its Gazaldoba Barrage 

during the dry season for agricultural purposes. Northwest Bangladesh has been seeing the 

detrimental effects of low river flow on agriculture, fisheries, and water transport in the 

Teesta region. In 2020, Bangladesh received roughly 300 cusecs on the Teesta in the dry 

season, compared with 5,500 cusecs only a few years ago. 

• Poor management of upstream water resources by China, without regard to the ecosystem 

and water diversion in the Indian side for their own use, are seen in Bangladesh as harmful 

to the entire Brahmaputra basin. 

Sudden release of water in the rainy season from upstream structures worsen the flood of Bangladesh. 

Sandmining by indiscriminate dredging in the river 

Like other major rivers in Bangladesh, the Jamuna River has become one of the major sources of 

construction sand. Each year local government gives permits for mining sand by dredging without any 

assessment of resources availability, their impacts, and sand mining technology. Such dredging does not 

consider the river hydro-morphology therefore, in many places such dredging increases river erosion and 

results embankment-failure induced flooding. Such dredging also alters the natural flow regime and Char 

migration. 

 

 

58BWDB (2015); Environmental Impact Assessment Report, River Management Improvement Program, Phase I, Ministry of Water 

Resources, Government of Bangladesh.  

59 Rahman, Kazi & Islam, Zahidul& Navera, Umme & Ludwig, Fulco. (2019). A Critical Review of the Ganges Water Sharing 

Arrangement. Water Policy. 21. 10.2166/wp.2019.164. 
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11.4.3 External Stressor-Climate change 

The BDP 2100 baseline study on Climate change concluded that the total rainfall would potentially 

increase throughout the GBM basins. In the North East the rainfall increases up to 800 mm/year. The 

higher future rainfall is mainly caused by an increase in intensity because the number of rain days are not 

expected to increase. This increased rainfall would have impact on river flow. The modelling study 

carried out under BDP2100 indicated that the peak discharges and monsoon flow of the Brahmaputra 

River would increase. Therefore, there is a clear indication that in future flood will be severe. 

11.4.4 Present Condition of VESC1 

At present the average width of the Jamuna River (Bank to Bank) is around 12 km which includes 

Charlands, alluvial corridor and floodplains along the right bank of the river. The flood plain along the left 

bank has already been cut-off by the Brahmaputra Right Embankment. The alluvial corridor and 

Charlands are very dynamic due to erosion and accretion. The Brahmaputra Basin as well as the GBM 

basin is at high risk of flood. Each year, the monsoon water level of the river inundates a majority of the 

Charlands and thus these Charlands serves flood corridor services. The detail baseline condition of the 

river hydrology and morphology have been discussed in the Chapter 5 of this report. 

11.4.5 Assessment of Cumulative Impacts 

Impacts on Flooding 

The SOP 1 activities alone might not result in any noticeable change in flooding in the Charlands and 

downstream areas. The upcoming phases of JRSMP and FRERMIP interventions are considering 

stabilization, channelization, eventual narrowing down of river by significantly reducing the floodplain 

areas which might result increase of flooding in the Charlands and the downstream stretches if the flood 

risk mitigation measures, adjustment of the river depth are not comprehensively planned and 

implemented. Channelization can typically reduce flooding in upstream reaches of a river system; 

meanwhile, lower reaches usually experience an increase in peak flood levels and have a higher frequency 

of flooding, unless river protection measures are in place. Since, the narrowing down would be a gradual 

process and the river might find its balance by deepening itself, the risk of flooding might not be increased 

in upstream stretches. This process would largely depend on the discharges from the upstream, the type 

of river training interventions in place, and the synchronization with the Outfall Rivers (i.e., Padma and 

Meghna). The narrowing down of Jamuna would increase the velocity which might cause early and more 

intense flood in the outfall areas, especially the –Jamuna-Padma confluences and the Meghna River. 

However, these risks are arguable and can neither be ascertained or discarded without knowing the detail 

master plans, strategic interventions, regional hydrological modeling results, synchronization among 

Jamuna, Padma and Meghna River management plans. The uncertainty postulates that there is a profound 

need for comprehensive study, formulation of a masterplan and basin-wide and regional hydrologic and 

morphological modeling study covering the Padma-Jamuna confluence and Meghna estuary. 

Impacts on Erosion and Accretion 

The historical morphological changes in Jamuna have led to the significant erosion of floodplain and Char 

land areas impacting floodplain coverages and Char dwellers. During last 47 years (1973 to 2020), about 

91,520 ha of floodplain land was eroded on Jamuna due to its westward migration and widening. On the 

other hand, total accretion was 42,510 ha. The total area of the river has increased from 170,000 ha in 

1973 to 219,010 ha in 2020. Erosion of 9,205 ha land will be prevented due to the implementation of 

piloting work. Through stabilization of the riverbanks of Jamuna, Padma, and Brahmaputra a total of 
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170,178 ha of land can be prevented from erosion (CEGIS 2019).60 Therefore, cumulative impacts of all 

river stabilization and bank protection works will reduce the risk of flooding due to embankment failure 

in the protected sections of the Program area. However, bank erosion might increase in the Jamuna outfall 

area if no mitigation measures are implemented in the downstream stretches of Padma and Meghna. 

Furthermore, sedimentation might increase in the Padma River area (Jamuna-Padma confluence area) 

when the sediment enriched water from the narrowed down Jamuna River outfalls into the Padma River. 

Similarly, erosion-accession pattern in the Meghna River estuary might also be changed due to the 

implementation of FRERMIP. Therefore, it is deemed necessary to conduct a comprehensive assessment 

taking Padma and Meghna rivers and estuarine area into the considerations during the preparation of the 

SOP2. 

If the interventions near the off-take area (e.g. New Dhaleswari-Pungli River off take) are not carefully 

designed, the C1 piloting and subsequent program interventions work might conflict with the Restoration 

of Buriganga River by enhancing the sedimentation in the off-take area. Such risk calls for detail 

mathematical modelling to predict the impacts of the proposed C1 piloting and subsequent interventions 

on the – i) new Dhaleshwari-Pungli river off take area which is located around 500 m upstream of the 

piloting site, ii) Dhaleswari river off-take area which is located around 2km downstream of the pilot site, 

and iii) off-take and confluences in the downstream stretches of the CIA boundary. 

11.4.6 Significance of Cumulative Impacts 

The impacts identified and discussed above were further evaluated to determine the significance.The 

significance of the cumulative impacts was evaluated based on expert judgment and was driven by 

concepts, and preliminary plans of the development activities. In case of the risk of rising erosion in the 

Jamuna River, sensitivity (of the population living along the riverbank site) was considered substantial. 

These areas are mostly agricultural lands and settlements. The same judgment was followed while 

determining the sensitivity of the people towards increase of flooding. Sensitivity of the people living in 

the Charlands was also considered high because most of the people living in Char are disadvantageous 

and vulnerable. The magnitudes of the risk of rising flooding and erosion were assumed to be moderate 

because of uncertainty involved in the assumption. Housing in case of risk of rising flooding in Charlands 

was considered substantial because of higher likelihoods.  Finally, the two cumulative impacts were 

estimated as moderate and one as high. It is to be noted here that the contribution of the SOP-1 to these 

risk/impacts are insignificant because the scale of the intervention is very small. 

Table 11.2: Significance of Cumulative Impacts on River Flood and Erosion (VESC1) 

Cumulative Impacts Magnitude Sensitivity Significance 

Risk of rising erosion in the downstream of Jamuna River, at 

confluence area 
M S M 

Increase of rising flood risk in the Charlands S H H 

Increase of rising flood risk at the at the outfall of Jamuna – Padma 

confluence 
M S M 

11.4.7 Strategic and Management Action 

In line with the significance of the impacts, the followinghigh-level management actions were identified 

which should be further assessed and evaluated during the detailed CIA when further detail information 

of the SOP1 and other subsequent SOPs will be available. The high-level management action are as 

follows: 

 

 

60 CEGIS (2019). Prediction of Riverbank Erosion. 
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• A Master Plan on the Brahmaputra-Jamuna River Management Plan should be developed 

which would be the basis of JRSMP. Such master plan should suggest a sustainable approach 

of river stabilization integrating the biodiversity management plans. It should be jointly 

prepared by the riparian countries, or at least jointly by Bangladesh and India. because there 

should be a synchronization between river stabilization and management including dredging 

plan of both countries, and an agreement on E-flow 

• The design of the final width of the Jamuna River should not be based on hydraulicbehaviour 

of the river, but its ecosystem services and functions, its morphological dynamics and 

environmental requirements should also be considered.  

• The selection of technology for river training should be based on an alternative analysis of 

the current practices with the real-life experiences, results of other piloting cases, further 

comprehensive physical and numerical modeling.  The alternative assessment should 

consider the technology robustness, constructability, maintenance, cost, social and 

resettlement, and environmental considerations.  

• The government of Bangladesh should also explore opportunities of constructing reservoirs 

on the tributaries and distributaries of Brahmaputra-Ganges-Meghna catchment and 

dependent area for optimum use of water, restoring the ecosystem and biodiversity. 

However, in such case, careful consideration of environmental flow should be given highest 

priority. 

11.5 Valued Environmental Component 2: Aquatic Biodiversity 

11.5.1 Spatial and Temporal Boundary 

The Spatial and temporal boundary of VESC 1 (River Flood and Erosion, section 11.1) were followed for 

R-CIA of VESC2 (Aquatic Biodiversity). The aquatic habitats and biodiversity are highly linked with the 

river hydro-morphology. The river area, flood plains, Charlands, mudflats, etc. are important habitats 

with high biodiversity values in the Jamuna River. These habitats and their ecological functions are linked 

with the overall hydrology. Since the boundary of VESC1 was designed based on river hydro-morphology, 

the same boundary is appropriate for VESC2. 

11.5.2 Relevant Projects 

The same development activities/projects identified for R-CIA of VESC1 (section 11.4.2) are relevant for 

VESC2 as well, the projects were: 

• Augmentation of Buriganga flow by silted uplinks with Jamuna 

• Enhancement of Agricultural Productivity towards Food Security in Char Lands 

• Integrated Jamuna-Padma Rivers Stabilization and Land Reclamation Project 

• Sustainable Restoration of Connectivity of Major Navigation Routes 

• Bangabandhu Railway Bridge 

• Upstream Water Diversion and Hydro-Projects 

Apart from these projects, there are several initiatives for overall management of the aquatic biodiversity 

which includes Dolphin Sanctuary management, Fish Sanctuary establishment, migratory birds’ 

conservation activities, floodplain fish conservation activities, etc. These will have cumulative impacts on 

the overall aquatic biodiversity of the Jamuna River. Projects likely to have positive cumulative impacts 

were excluded from R-CIA. However, while outlining the high-level management actions, the activities of 

these projects were considered to ensure synchronization. 

11.5.3 External Stressor 

The Climate Change and Sandmining from the river bed are two most important external stressors for 

aquatic biodiversity which have already been described in section 11.4.3. 
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11.5.4 Present Condition of VESC 2 

The river section to be intervened by the project is a part of the Jamuna-Brahmaputra IBA and a 

government declared fish sanctuary (fishing prohibited area). There is a national park (Madhupur 

National Park) at 32.7 km away and two Dolphin sanctuaries at 35.8 km and 36.8 km away from the 

Project site. Newly emerged Charland (Sandbar), mudflats, embayment area, and the river area are the 

natural habitats. The braided river was a former habitat for Gharial. The mudflats and Charlands are also 

very important habitats for a number of migratory birds and water birds. The entire Jamuna River is a 

KBA due to its high biodiversity value. The critical habitat assessment found Gharial, Ganges River 

Dolphin, Fishing cat, and two fishes (Bagariusbagarius and Chitalachitala) are triggering critical habitat 

criteria. The ecosystem is highly connected with the river hydrology and morphology. Currently the 

biodiversity is threatened by unplanned water management infrastructures, dredging, sandmining, 

growth of the settlement and agricultural activities. The detailed description of the biodiversity is 

presented in the Annex 6.1 and Chapter 6 of the ESIA 

11.5.5 Assessment of Cumulative Impacts 

Fish Migration 

The Jamuna is connected with many rivers and khals (canals) of which important ones are the Bangali 

River, the Ichamati River, the Hurasagar River, the Ghagot River, the Manosh River, the Alai River, the 

Dudhkumar River and the Teesta River. These rivers are connected either directly or through different 

khals.  Many of such rivers are located beyond the study area though they might have contribution in 

fisheries. There are many seasonal and perennial beels which are connected with the rivers through the 

internal khals. This interlinked water system act as movement network for fishes and other aquatic fauna 

in the entire area.  

The riverine fishes particularly the Beel breeders generally migrate from the river to Beel through the 

connected Khals or to the floodplain when floodwater overtops the river and inundate the adjacent area 

during monsoon. Some species of fish remain confined in the river, while some species migrate upstream 

of the river and some species migrate to Beels/floodplains during monsoon season.  

The Jamuna River act as a longitudinal migration route for many riverine fishes. The major migratory 

fishes include Carps, Cat fishes and Hilsa. Hilsa (Jhatka) migrates into the Jamuna during March-May and 

August -September from Bay of Bengal through the Meghna and the Padma rivers (Maunsell, 2011).61 

Carp fishes migrate longitudinally to the upstream of the river and laterally to the inundated floodplains 

in the late dry season or early rainy season. Pile driving affects significantly the migration process of the 

major fish like Hilsa. During Padma Bridge construction during 2017-2018, changes in migration pattern 

observed during pile driving. Hilsa used other rivers to migrate to upstream due to the significant 

underwater noise during pile driving operation. Drifting migration of eggs and larvae occurs to the 

downstream or enter to floodplain with the floodwater. At the end of the rainy season, the adults and 

young migrate to the main river channel in order to avoid the harsh conditions of the floodplain during 

the dry season. Connecting canals between main rivers and other water bodies act as vital role for 

maintaining successful fish migration.  

The bank protection works in BRE, Jamuna, Padma and Meghna rivers have historically blocked the fish 

migration routes between the rivers and its floodplains. The proposed bank protection works under 

JRSMP along with other planned and future works in the Project AoI has the potential to cause barriers 

for the lateral migration of fish and other species. The upstream dams and barrages can prevent 

longitudinal migration of the fish species. 

 

 

61 Maunsell (2011). Environmental Impact Assessment Report, Padma Multi-purpose Bridge Design Project, Bangladesh Bridge 

Authority, Government of Bangladesh. 
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Fish Habitats 

The Jamuna is a braided and multi-channel river evolving sand bars (Char) in the mid-channel and also on 

the bank sides. There is a much interaction of sand bars/Char with fisheries. Char dynamics and its 

development is closely related to the river bank erosion processes and linked to the trends of widening 

and narrowing of rivers. Deep water area, shallow water areas, submergible Char and embayment are 

important fish habitats. Among them, the embayments and the submergible Char function as grazing and 

nursing ground for small indigenous species (SIS) of fish including Ailia punctata (Banshpata), Ailia coila 

(Kajuli), Eutropiichthysvacha (Bacha), Mystuscavasius (Golsha), Clupisomagarua (Gharua), 

Glossogobiusgiuris (Baila), Salmostomaacinaces (Chela), Gudusiachapra (Chapila) etc.  

The proposed JRSMP SOPs and the ongoing FRERMIP, both have the long-term goal of narrowing down of 

the Brahmaputra -Jamuna River which would provide bank protection measures with innovative 

technologies and ultimately result in reduction of floodplain areas, especially the submergible Char, 

embayment areas and shallow water zone. In addition, the natural habitats in close proximity to the 

bankline, floodplains and Char will be modified due to the bed and slope preparation with geobag and 

concrete block placements, flow reflection, and eventual erosion of the Char. The existing habitats are 

suitable for specific fish species, like Ailia punctata (Banshpata), Ailia coila (Kajuli), Eutropiichthysvacha 

(Bacha), Mystuscavasius (Golsha), Clupisomagarua (Gharua), Glossogobiusgiuris (Baila), Aspidoparia Morar 

(Piyali) Salmostomaacinaces (Chela), Gudusiachapra (Chapila), such reduction of floodplains and habitat 

modifications might cause pollution for these species. These small fishes serve an important ecological 

functionandrheir decline might impact the fishes and other species located in the upper level of the food 

chain. 

Fish Spawning 

In 2018-19, Department of Fisheries (DoF, 2019) identified 24 major carp spawn collection sites in 

Jamuna River. Among the sites, 22 sites fall in Sirajganj District and 02 sites fall in Pabna District as 

presented in Figure 11.5 and Table 11.3. Presence of the spawn collection activities denote the existence 

of major carp, catfish and chital breeding grounds in Jamuna River. In 2018-19, a total of 952 kg spawn 

was collected from different spawn collection spots. There might be cumulative impacts of the FRERMIP, 

JRSMP and other ongoing river management activities on these spawning habitats. The river narrowing 

down might reduce these areas suitable for spawning area of major carp. 

Table 11.3: Carp Spawn/Fertilized Egg Collected from Jamuna River in 2020 

District Upazila Collection Centre 
Collection 

Period 

Frequency of 

Spawning Time 

Spawn 

Collected (kg) 

Sirajganj 

Sirajganj sadar 

Vatpiary, Panchasona, 

Hatboyra, Shimla, 

Soyasekha 

May to June 2 177 

Shahjadpur Sonatali, Belotia, Tarotia. June to July 3 36 

Chauhali 
Khashkaolia, Basotia, 

Gorjan, Omarpur 
June to July 2 400 

Belkuchi 
Khiramatia, Delua, 

Thakurpara, Jangalia 
June to July 3 157 

Kazirpur 
Magai, Khudbandi, 

Shingrabari, Shuvagacha 
May to June 3 179 

Pabna Bera Raksha, Nagarbari May to June 2 138 

Jamuna Total 1087 

Source: DoF, 2020 (FRSS, 2019-20) 



Socio-economic Baseline Condition 

164 

 

Figure 11.5: Spawn Collection Sites in Jamuna Near the Pilot Sites 

Wildlife Habitats and Biodiversity 

The diversified habitats of the Brahmaputra-Jamuna River are the key to the occurrence of a rich 

biodiversity. Online data such as IBAT reveals the likely occurrence of Ganges River Dolphin (VU),Gharial 

(CR), Narrow-headed Soft-shell Turtle (CR), Black-bellied Tern (CR), Painted Stork (CR), Indian Spotted 
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Eagle (EN), Ganges Softshell Turtle (EN), and Fishing Cat (EN) in habitats associated with the Jamuna 

River which make this area important national and global biodiversity.  

The cumulative impacts of the proposed interventions along with the upcoming phases, FRERMIP, other 

ongoing development activities and the current threats to the ecosystem would be very significant if 

those programs are not carefully planned and giving due diligence to the biodiversity management. 

Although the proposed phase 1 activities are minimal, the upcoming phases of the JRSMP and the 

FRERMIP would result gradual narrowing down of the Jamuna River by reducing the floodplain areas 

including the submergible Char, and mudflats areas which are important habitats for biodiversity. 

Improvement in navigation will attract more inland water transport traffic and heavy construction may 

impact aquatic mammals. The increase of construction activities and the induced development would 

increase the anthropogenic pressures and threats on biodiversity as well if the mitigation measures and 

biodiversity management plans are not carefully designed and implemented. This calls for further study 

for developing mitigation plans and biodiversity management plans during the subsequent JRSMP SOP 

activities.   

11.5.6 Assessment of Significance 

The significance of the cumulative impacts was evaluated based on expert judgment and was driven by 

concepts, and preliminary plans of the development activities. The assessment indicated substantial to 

moderate impacts on the VESC2. However, the contribution of the SOP1 to this impact is low because the 

scale of the project is only to support the upcoming SOPs.  

Table 11.4: Significance of the Cumulative Impacts on VESC: Aquatic Biodiversity 

Cumulative Impacts Magnitude Sensitivity Significance 

Reduction of Fish Habitats and Spawning area (e.g. mudflats, 

embayment, shallow water zone, floodplain) 
M S M 

Impacts on Fish Migration (longitudinal and lateral)  S S S 

Loss of aquatic biodiversity (especially Turtle, Dolphin, Reptiles, etc.) 

due to reduction of mudflats, embayment, shallow water zone, 

floodplain area 

M H S 

Disturbance to migratory birds M S M 

11.5.7 Strategic and Management Action 

To address the cumulative impacts associated with the future activities, like, pile driving, slope and bed 

preparation, geobag placements and other construction activities, and the upcoming projects of the 

JRSMP it is recommended that future ESIA conduct more comprehensive assessments on the impacts on 

biodiversity for the entire CIA area. Mitigation included in the ESIA requires contact to be made with 

authorities of the Jamuna River dolphin sanctuaries and fisheries authorities to address expected impacts.  

Establishing appropriate contact presents an important step towards understanding future impacts and 

identifying solutions to upcoming projects of the JRSMP. 

Currently, selective studies are available for specific locations only in Jamuna-Brahmaputra River System. 

Lack of comprehensive data and continuous monitoring to track important species population is a 

bottleneck for any fruitful recommendations. Therefore, the following recommendations are made for 

further assessment:  

• Conduct an encounter, abundance and habitat survey for important species in the entire 

program area during implementation of the SOP 1 to support the SOP 2 ESIA to guide the 

analysis of impacts and develop appropriate mitigation. These important species include (but 

not limited to): (a) Ganges River Dolphin (Platanista gangetica), globally Endangered; (b) 

Gharial (Gavialis gangeticus), globally and nationally threatened species; and (c) Gangetic 

Softshell Turtle (Nilssoniagangetica), nationally endangered; (d) Narrow Headed Shoftshell 

Turtle (Chitra indica) nationally critical and globally Endangered. (e) Black-bellied Tern 
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(Sterna acuticauda), nationally critical and globally Endangered. The species list is indicative 

only.  

• The Biodiversity Management Plan (BMP) for the SOP 2 of the JRSMP should consider 

proposal for supporting the management of wildlife sanctuaries in selective areas within the 

program area suitable for the specific species. The ESIA of FRERMIP proposed establishment 

of wildlife sanctuaries (aquatic), fish sanctuaries, etc. Therefore, while preparing such BMP 

during the SOP 2 ESIA, synchronization with FRERMIP and similar conservation initiativesin 

the upstream countries, institutional integration for efficient and effective management of 

the sanctuaries and protected area should be considered. Such institutional arrangement 

also calls for permanent capacity development of E&S risk management of Implementing 

Agencies. 

• The engineering design of bank protection work, off-take and out-fall structures should 

consider maintaining and enhanching lateral fish migration between rivers and floodplains, 

to maintain the productivity of floodplain fisheries. Opportunities to achieve this will be 

further studied during the SOP 2 ESIA. 

• Since Dolphin abundance was observed in the main channel of Jamuna River, pile driving 

activities for Groyne construction in the pilot sites and scale-up activities in Project 2 should 

be scheduled in such a way, so that piling does not affect the courtship and mating periods of 

August to December. 

• Provide technical and financial support to improve the management and conservation aims 

of existing fish sanctuaries (Char Pouli, Tangail to Durga Temple; Mukundi, Sirajganj to China 

Dam-03; Char Pouli, Tangail to Mukundi; and Durga Temple Tangail to Kalia) and fish catch 

prohibition initiatives of the government62 in the Program area and establish more fish and 

dolphin sanctuaries in Jamuna. Conduct a detailed biodiversity study in the entire CIA study 

area in Project 2 to identify suitable areas of sanctuaries and their management. 

• The FRERMIP is considering to establish a number of wildlife sanctuaries in some Char and 

river area. Further study is needed to explore the opportunity of synchronizationwith SOP 2 

and SOP3 and to explore how such sanctuaries can benefit aquatic biodiversity of the entire 

Jamuna.  

• A comprehensive fishery development program can be studied during Phase 2 ESIA for the 

restoration of floodplain habitat through re-excavation of khals and beels, artificial stocking 

of fingerlings and capacity building of fishers for sustainable harvesting and developing 

marketing facilities. All these activities are expected to increase the fish production in the 

Jamuna and restore the fish habitats. 

• Fulchari area, Gaibandha has been an important area for several recent (2019, 2020, 2021) 

captures of gharials. The area needs intensive study to look for any nesting sites for gharials. 

Transmitters may be fixed or implanted on the captured gharials for long-term study on their 

movement. The location can be ascertained once the baseline survey is done and duration 

can be determined after the assessment in Project  2. 

• Freshwater softshell turtles nest on the sandy river banks and Char banks. Intensive survey 

and monitoring needed to search and identify freshwater turtle nesting sites. 

• Adequate intervals between engineering structures (gryones, etc.) along the river banks 

allowing the aquatic animals (fishes, turtles, terrestrials animals using riverbanks like fishing 

cats, otters, etc.) use the river fore-shore and bank area. 

 

 

62Fish catch is prohibited during the entire year in these fish sanctuaries, Rule 19, Protection and Conservation of Fish Rules, 1985 

(amended in 2021) 
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• Ecological niche modeling (ENM) can be a useful tool in Cumulative Impact Assessment 

(CEIA) studies for conservation planning of threatened biodiversity. This will allow to 

estimate the species potential environmental niche and distribution areas by overlaying the 

impacts and drawing a potential impact map that will indicate that project activities and 

other threats might deteriorate the habitats thereby affecting the population of the species. 

11.6 Valued Environmental Component 3: Char Livelihood 

11.6.1 Spatial and Temporal Boundary 

Since flood and erosion risk is the major socio-economic issue directly linked with the livelihood of the 

people living in the Jamuna as well as the GBM basin, the R-CIA followed the same boundary defined for 

the VESC-1 (Flood and erosion risk). 

11.6.2 Identification of Relevant Projects 

The projects identified for RCIA of VESC-1 are also relevant to VESC-3.  

11.6.3 Identification of External Stressor 

Climate change is an external stressor for VESC3, see Section 11.4.3  

11.6.4 Present Condition 

People living in the Jamuna River flood plain are highly vulnerable to flooding and erosion. The region is 

also recognized as an area with high poverty. Historically they have been adjusting and adapting their 

lives and livelihoods in response to flooding. The annual monsoon flood is considered as a blessing to 

make their land cultivable,butthe extreme floods also cause widespread damage.  The livelihoods of the 

people living in Jamuna River floodplain are highly vulnerable to river erosion as well. Riverbank erosion 

and flood make their livelihood at continuous risk of displacement. As reported in the 2014 RMIP Study63 

conducted among the people on the right bank of the Jamuna River from Sirajganj to Gaibandha, 86% of 

those surveyed had experienced displacement caused by erosion. Since 1964, the government is taking 

several structural interventions to manage the flood and erosion risk. The lives and livelihood and overall 

socio-economic condition of the people living in the mainland and Char of Jamuna were discussed in the 

Chapter 7 of this report.  

11.6.5 Assessment of Cumulative Impacts 

There is a strong correlation between the flood and erosion vulnerability and the current livelihood 

status. The frequent displacement, migration and resettlement contribute to poverty among the 

Charinhibitants. Poverty rates are very high in Char areas in the country, particularly in the northern part 

of the Teesta-Brahmaputra reach. The major objectives of the JRSMP, FRERMIP and other ongoing 

development includes enhancing disaster resilience and thereby enhancing prospects for economic 

development with a better and more secured future. However, the main focus of these program is on the 

livelihoods’ development in the mainland with limited or no attention to the Char. The Charlands are 

generally excluded from flood management and erosion protection plans. The major aim of the JRSMP and 

FRERMIP is also on bank stabilization to protecting the river banks. Increased flood risk in Charlands area 

is often considered as acceptable risk. Thus, there is a high risk of exclusion of Charland inhabitants from 

the benefits of the programs. Although the FRERMIP considered flood and erosion management 

infrastructures for a limited number of Char, but those are less prioritized. The Charlands in general are 

more susceptible to changing course of the river.  Unless Charare protected, their inhabitants will be at a 

 

 

63 RMIP Vol. 2 cited earlier. 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-niche-modeling
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greater risk due to the implementation of the programs, hence, livelihood may be seriously impacted. 

However, at this stage it is not possible to assess which Char will be affected and their extent. This will be 

available once hydrodynamic modelling is completed. 

The landownership of the people living in the Char is another complex issue. In most of the Char the land 

rights have not been settled by the government. Therefore, any kind of land acquisition in the Charlands 

area for the purpose of the development activities is considered to be of high social risk. 

11.6.6 Assessment of Significant of the Cumulative Impacts 

The significance of the cumulative impacts was evaluated based on expert judgment and was driven by 

concepts, and preliminary plans of the development activities.As indicated in Table 11.5, the overall 

significance of the cumulative impacts on the VESC3 is assumed to be substantial. However, the 

contribution of the SOP1 to this cumulative impact is low because of it’s scale of the project footprint. 

Table 11.5: Significance of the Cumulative Impacts on VESC: Aquatic Biodiversity 

Cumulative Impacts Magnitude Sensitivity Significance 

Risk displacement of people living in the Char due to 

increased risk of flood and erosion 
M H S 

Risk of exclusion of People Living in the Char from Benefits of 

the Programs 
M H S 

Risk of displacement due to land acquisition M H S 

11.6.7 Strategic and Management Action 

The following high-level management actions have been outlined which should be considered during the 

preparation of the SOP2 and future subsequent projects.  

• The master plan of Jamuna River stabilizationneeds to take into account the disaster risk 

of the Charlands area into the consideration. The gradual river narrowing down should be 

planned and designed in a way which would not increase the disaster risk in the Charland 

areas. The overall master plan should also consider the relocation and resettlement of the 

population living in the Char subject to increased disaster risk. There should be a land zoning 

and regulation to guide the induced development, to prevent the growth of settlement in the 

vulnerable area, and to facilitate sustainable growth of settlement in the planned area. Such 

land zoning and regulation are also needed for protecting the agricultural and settlement 

area from unplanned industrial and infrastructural development. 

• A comprehensive Disaster Management Strategy should be adopted including designing 

and implementation of shock responsive social protection system, disaster insurance system 

for the people living in the vulnerable area and the area to be vulnerable due to the proposed 

programs. A combination of infrastructure support and resilience enhancing 

initiatives/programs can ensure sustainable riverbank erosion management. The strategy 

should consider the fact that the frequency and magnitude of the future disaster are to be 

increased by the climate change. 

• The financial protection of Critical Infrastructures (embankment, revetment and Groyne 

in this case) should be in place. The design benefits outcome of the program and largely 

depend on the sustainability and functioning of the proposed interventions. Sustainability 

and effective functioning of these infrastructure depend on the effective emergency 

operation and maintenance and quick rehabilitation if damaged by flood or erosion. 

Inadequate maintenance, delayed recovery from disaster damage is common scenario in 

Bangladesh. Therefore, these infrastructures should be financially protected by either 

insurance or emergency repair and disaster recovery fund or any other form of Disaster 

Financing Solution. 
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• Institutional Strengthening for E&S Risk Management must be in place which should 

consider a permanent capacity of E&S Risk Management for Implementing Agencies. The 

achievement of social resilience by the proposed program requires careful consideration of 

E&S risk management in planning, implementation and operation.  

• A Livelihood Restoration and Development Program should be in place. Char Livelihood 

Program (CLP) funded by DFID, supported 133,026 extreme poor families in ten districts 

through eighteen partner NGOs in two consecutive phases: Phase one: 2004–2010 and Phase 

two: 2010–2016. The program achieved a good deal of success and generated useful learning 

experience for future work in reducing poverty in such remote areas in Bangladesh. Another 

example of a very practical and innovative program called “sandbar cropping” in the Char in 

the north-western/Gaibandha area is helping poor farmers displaced by river erosion in 

producing food crops like pumpkin on transitional river beds or Char.64 Over two-thirds of 

the beneficiaries of the sandbar cropping are women in the Char. Further, the pumpkin 

cultivation has led to empowerment of women/stakeholders in the Char in Gaibandha area. 

Similar programs can be taken in JRSMP. Considering the impacts stated above, the 

objectives of the livelihood program should be two-fold: (a)  short-term to mitigate any 

adverse impacts due to project interventions (e.g., compensation for loss of income, wages 

and/or access to work) and enhanced employment opportunities in project civil work 

and/or supporting activities; and (b) mid- to long-term plan focusing on increasing income 

and livelihoods through improved productivity of existing crops and livestock, skill building 

to diversify livelihoods, and better marketing and linkages of products to market. Several 

NGOs, including Char Livelihood Program (CLP), have successfully addressed livelihood 

programs in Char villages in the program reach area using agriculture and skill training as 

with their main strategies.65 

• Annex 12.2 Includes a ToR for contracting NGO/Social Consulting Firm to design a 

Livelihood Restoration Plan for SOP1. Such LRP can be upscaled during the subsequent SOPs 

which would have substantial contribution to the cumulative impacts on the VESC 3. 

 

 

 

64 AZM Nazmul Islam Chowdhury, Sandbar Agricultural Technology and Innovation in Chars. In M. Zaman and M. Alam (eds) Living 

on the Edge: Char Dwellers in Bangladesh, Springer 2021. 

65 Muhammad Lokman Hossain, the Chars Livelihoods Program: Experience and Learnings. In M. Zaman and M. Alam (eds) Living on 

the Edge: Char Dwellers in Bangladesh, cited earlier.  
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12. Environmental and Social Management Plan 

This chapter describes the environmental, health, safety, and social management plan (ESMP) of the 

Project. This Chapter is prepared based on ESMP implementation practices in other World Bank funded 

projects in the region and other good international industry practices. The ESMP will be updated and 

finalized when the detailed design of the pilot river trainings and navigational aid components are 

conducted or completed. 

12.1 Objectives of ESMP 

The basic objective of the ESMP is to manage adverse risks and impacts of proposed project interventions 

by applying a mitigation hierarchy that would avoid, minimize and mitigate these risks and impacts on 

the environment, workers, and community during construction and operation stages of project. Where 

significant residual risks and impacts remain, compensation/offset will be applied.  The specific 

objectives of the ESMP are to: 

• Facilitate the identification and implementation of the mitigation measures following the 

mitigation hierarchy. 

• Maximize potential project benefits, mitigate negative impacts and control risks; 

• Address occupational and community health and safety hazards and corresponding control 

measures during construction and operation stages; 

• Identify responsibilities for implementing agencies (BWDB and BIWTA), contractors, 

consultants, and other members of the project team for the environmental, health, safety, 

and social management of the Project; and 

• Define a monitoring and supervision mechanism and identify monitoring and inspection 

parameters to: 

o Ensure the complete implementation of all mitigation and control measures,  

o Ensure the effectiveness of the mitigation and control measures; 

12.2 Contractors Certifications 

All contractors procured under the Project shall be compliant with ISO 9001 Quality Management, ISO 

14001 Environmental Management and ISO45001 Occupational Health and Safety Management 

certifications. This will be done imposing the requirements of ISO certifications during prequalification or 

technical evaluation of contractors. In addition, all subcontractors under the major contractors will also 

be subject to ISO 14001 and ISO45001 audit provisions by the main Contractor(s) during the theProject. 

12.3 Various Mitigation and Control Measures 

The ESMP includes different types of mitigation and control measures and subplans for significant 

impacts and risks: (i) general and non-site-specific measures in the form of environmental and social 

codes of practices (ESCOPs) presented in Annex 9-1 to address general construction and operation 

matters identified as medium and minor/low in significance prior to mitigation and prevention in Table 

7.5 and Table 7.10; (ii) project specific and to the extent possible, site-specific mitigation measures 

discussed in Chapter 7 and summarized in Table 7-4; (iii) construction environmental and social action 

plan (CESAP) with site-specific and contract-specific management plans to be prepared by the 

Contractors; (iv) OHS Management System Processes and Standard Operating Procedures to be prepared 

by the Contractors; and (v) proposed ESMP Sub-plans to address significant project level and cumulative 

impacts. 
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12.3.1 Environmental and Social Code of Practices for Construction 

The environmental and social codes of practice (ESCOPs) are generic, non-site-specific guidelines for the 

construction phase. The ESCOPs consist of environmental and social management guidelines and OHS 

practices to be followed by the contractors for sustainable management of all environmental, social, 

health and safety issues.  The ESCOPs are listed below and details are presented in Annex 12.1. 

• ESCOP 1: Waste Management  

• ESCOP 2: Fuels and Hazardous Goods Management 

• ESCOP 3: Water Resources Management  

• ESCOP 4: Drainage Management  

• ESCOP 5: Soil Quality Management  

• ESCOP 6: Erosion and Sediment Control  

• ESCOP 7: Topsoil Management  

• ESCOP 8: Topography and Landscaping  

• ESCOP 9: Quarry Areas Development and Operation  

• ESCOP 10: Air Quality Management  

• ESCOP 11:  Noise and Vibration Management 

• ESCOP 12: Protection of Flora  

• ESCOP 13: Protection of Fauna  

• ESCOP 14: Road Transport and Road Traffic Management  

• ESCOP 15: Construction Camp Management  

• ESCOP 16: Cultural and Religious Issues 

• ESCOP 17: Workers Health and Safety 

• ESCOP 18: Construction and Operation Phase Security 

• ESCOP 19: Operation of Heavy Equipment Management 

• ESCOP 20: Excavation 

• ESCOP 21: Lifting and Material handling 

12.3.2 Construction Environmental and Social Action Plan 

The Contractor will prepare a ‘Construction Environmental and Social Action Plan’ (CESAP) 

demonstrating the manner in which they will comply with the requirements of site-specific management 

plans, ESCOPs and the mitigation measures proposed in the ESMP of this ESIA Report.  The CESAP will be 

submitted within 90 days of Contractor’s mobilization but before commencing any works and will be 

approved by the Engineer. The CESAP will form the part of the contract documents and will be used as 

monitoring tool for compliance.  Violation of the compliance requirements will be treated as non-

compliance leading to corrective actions or otherwise imposing a penalty on the contractor.  

12.3.3 Occupational Health and Safety Plan 

Contractors will also prepare an occupational health and safety plan to fulfil the requirement of ESS2 

devising the general guidelines for the identified hazards and control measures along with the OHS 

Management Processes and Standard Operating Procedures presented in Chapter 9 of this ESIA. World 

Bank General Environmental Health and Safety Guidelines, Chapter 2: Occupational Health and Safety, 

2007; Bangladesh Labour Act 2006 and as amended in 2013; and ILO Code of Practices 1992, Safety and 

Health in Construction Industry; and Safety and Health in Building and Civil Engineering Work, ILO Codes 

of Practices. If the guidelines stated before cannot address a specific OHS management in the project, 

Good International Industry Practices will be applied, as for example, OSHA, etc. Review and update of the 
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OHS plan will be done (a) when there is a change in the scope of the project, (b) there is a change in 

construction methodology/technique based on site condition, (c) following significant OHS hazard or a 

major accident, and (d) at the end of the Project (to allow for improvements in subsequent projects). 

The OHS Plan should contain general guidance for all identified hazards under each work activities.  It 

also contains management system processes and standard operating practices. Processes and SOPs 

should be presented in three discrete headings, (a) Contractor’s Standards on the identified hazard 

management, (b) Expected Site specific OHS hazard and risks during construction, and (c) Control 

Measures proposed by the Contractor.  

12.4 Job Hazard Analysis 

Job hazard analysis (JHA) will be conducted for each construction component focusing on job tasks to 

identify hazards before they occur. It will focus on the relationship between the worker, the task, the 

tools, and the work environment. Ideally, after identifying uncontrolled hazards, steps should be taken to 

utilize hierarchy of control: elimination, substitution, engineering controls, administrative controls and 

personal protective equipment, to minimize them to an acceptable risk level. Many workers are injured 

and killed at the worksite every day. The JHA should be one of the major components of the larger 

commitment of the Contractor’s health and safety management system. The JHA should be conducted on 

many jobs in the worksite. Priority should be given to the following types of jobs: 

• Jobs with the highest injury or illness rates; 

• Jobs with the potential to cause severe or disabling injuries or illness, even if there is no 

history of previous accidents; 

• Jobs in which one simple human error could lead to a severe accident or injury; 

• Jobs that are new or complex to the construction or have undergone changes in construction 

processes and procedures; and 

• Jobs complex enough to require written instructions. 

12.5 EHS in Method Statement 

The Contractor will include an EHS Chapter in each Method Statement. This EHS section will be based on 

the JHA and environmental and social issues of the site and specific to construction methods to be 

followed by the Contractor. This section will be reviewed by the EHS Specialists of the 

Engineer/Construction Supervision Consultant (CSC) and confer approval along with other technical 

parameters to be reviewed by the engineering team of the CSC. Each revision of the method statement 

should also be reviewed by the EHS Specialists and their concurrence will be required to get them 

approved. 

12.6 Request for Inspection 

Poor temporary structures such as scaffold, stairs, and ladders are one of the major causes of the 

accidents in construction industry. For technical verifications of the temporary structures, specifications 

in the bidding documents define the material, stability, strength and deflections of each temporary 

structure. However, this clause is often ignored in construction industry as the main focus is the 

permanent structures. Therefore, a Request for Inspection (RFI) for temporary structures will be 

required, as a pre-requisite for the readiness of site. Along with the technical requirements (e.g., complete 

drawings, calculations relating to stability, strength, and deflections), health and safety parameters will 

also be inspected for all temporary structures. During these RFI, both technical and EHS personnel of the 

CSC will inspect the requirements and certify the technical quality and the readiness of the site to 

commence the work. 

12.7 Field Engineer’s EHS Oversight 

There will be limited supervision staff available in EHS to cover all project sites and project shifts in the 

project. Therefore, it will become impossible to supervise and monitor EHS parameters in every site in a 
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continuous basis. Therefore, site engineers can be delegated certain EHS oversight. Engineers monitoring 

forms including RFI and Daily Monitoring Forms (DMF) and checklists will be designed to include EHS 

aspects. EHS should be made also a key responsibility of site engineers. 

A training program will be devised by CSC on engineers’ oversight in EHS and will be offered by EHS 

specialists of CSC to address EHS immediately when identified and raise it to EHS specialists if further 

action is required. The training on engineers’ oversight should convey the following messages: 

• Engineers will assume greater responsibility for overseeing the EHS as part of their daily 

routine work, 

• Engineers would review and approve each site’s readiness to commence the work as per the 

design specifications, certifying whether Contractors are meeting the requirements of the 

Method Statements, and withholding funds from them that are not complied with. 

• Engineers would impose financial penalties on the Contractor with nonexistent or non-

compliant EHS matters; and 

• Engineers will assist workers in recognizing environment friendly and safe work measures 

and procedures necessary to protect the natural environment and occupational health and 

safety of workers and prevent illnesses, injuries and fatalities during construction. 

• Engineers will maintain the safety statistic and performance and report to higher 

authority/PIU regularly 

12.8 Inclusion of Relevant Components of ESMP in Contract Documents 

The relevant measures in the ESMP of the Project along with the ESCOPs and occupational hazards and 

risks will be included in the contractors’ bid documents. The technical specifications of the bid documents 

will clearly state that contractor will need to comply with the mitigation and control measures provided 

in the ESMP, ESCOPs, OHS Plan, World Bank Group EHS General Guidelines and NEQS.  

12.8.1 BOQs in Bidding Documents 

The following items will be included in the bills of quantities (BOQs) of bidding documents 

• After the award of any given contract and before mobilization, the Contractor awarded the 

work will prepare and submit two separate plans, CESAP and OHS Plan in compliance with 

ESMP, WBG EHS Guidelines and NEQS and in accordance with international best practice. 

The preparation and their revisions and updates will also be quantified and presented as line 

items in the Contract. 

• Quantities of personal protective equipment (PPE), first-aid boxes, ambulance, and health 

care facility with Bangladesh Medical Association licensed doctors and nurses.  

• Provision of Environmental and OHS Staffs for the entire construction period. Detailed staff 

requirements are presented in Chapter 14. 

• Providing and maintenance of Dust Measurement Meters for spot measurements (5 

number). 

• Quarterly 24-hour Air Quality Monitoring PM10, PM2.5, NO2, SO2, CO2, CO. 

• 15 minutes continuous noise monitoring at 2 pilot sites close proximity of settlements and 

nearby biodiversity sensitive area (i.e, Dolphin habitat, migratory birds’ habitat) during the 

construction work. 

• Pile Driving Plan that would be river dolphin-sensitive and other aquatic mammals-sensitive 

following JNCC Guidelines  
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12.8.2 Payment Milestones 

Payments to contractors will be linked to environmental, health and safety performance, measured by 

completion of the prescribed environmental and social mitigation measures in the CESAP and control 

measures described in the OHS plan. In addition, for any non-compliance causing damages or material 

harm to the natural environment, workers, public or private property or resources, the contractor will be 

required to either remediate / rectify any such damages in a timeframe specified by and agreed with the 

engineer (CSC), or pay IAs for the cost (as assessed by Ias) of contracting a third party to carry out the 

remediation work. For repeated non-compliance the Contractor will be penalized. The penalty of non-

compliance of the requirements of the CESAP and OHS Plan will be 3% of the total Civil Works in the 

Instruction of Payment Certificate (IPC). The penalty will be imposed after all contractual instruments are 

applied and a Non-compliance Report (NCR) is issued by the Engineer. 

12.9 Environmental Management Plan 

The impact assessment predicted environmental impacts and risks during the construction and 

operation/post-construction period ESMP is covered by ESCOP described in the Annex 12.1. To support 

the ESMP implementation, a Mitigation Plan for construction and operation period has also been 

developed and presented in Table 12.3 and 12.4. The Environmental and Social Management Framework 

of the Additional Activities are provided in Appendix 1. 

12.9.1 River and Floodplain Management 

The proposed TBPG at Kalihati site would contribute to dynamism of the river planform especially at 

Tangail-Kalihati reach and its downstream.  The following strategic and management measures should be 

considered for managing the risk of any drastic change in the river planform: 

• The PIU should develop a detailed plan and design of the TBPG based on hydro-dynamic 

modeling and morphological study. 

• The length, angle, and flow-bandling part should be designed carefully to avoid any abrupt 

change or drastic narrowing down of the river. 

• Effective monitoring of river morphology, erosion-accretion, hydrological parameters is 

therefore needed during pre-construction, construction and operation phases. A robust 

monitoring system/arrangement must be deployed for the pre-construction stage. 

• There is an opportunity of involving local people in the Operation and Maintenance of the 

embankment and revetment. As per the Participatory Water Management Rules 2014, the 

implementing agency must transfer the ownership of the project to the local community 

through a process of participatory water management.  

• Participatory water management approach will help to manage any residual flood and 

erosion risk, risk of false sense of security66, and to improve sustainability of the proposed 

water management infrastructure. 

• In general, the river stabilization plan should be prepared taking the “Room for River 

concept” into consideration. 

12.9.2 Ship Pollution Management during Operation Phase 

The ESMP for managing the Noise and Pollution from ships (increased river traffic) includes the 

following: 

 

 

66 It has been detailed out in the Chapter 8, section 8.9.2. 



Environmental and Social Management Plan 

175 

• Establishing a Permanent E&S Risk Management Unit in BIWTA with adequate workforce, 

logistics and other resources 

o The E&S risk management unit shall develop standard ship operation procedure and 

practices, standard refueling practices 

o The E&S risk management unit of BIWTA will develop standard ship operation 

procedure and practices for hazardous and dangerous goods e.g., petroleum products, 

LPG, Chemicals, Coals, etc.  

o The E&S risk management unit shall enforce and monitor the environmental regulations 

and standards. 

o The E&S will also operate the standard environmental inspection procedure 

o The E&S will also develop and enforce environmental auditing of Ships (cargo vessels)  

• Regular Inspection and Monitoring of Ships Condition, emission, noise, and environmental 

management activities 

• Strict enforcement of national environmental regulations 

• Enforce energy efficient, emission efficient and noise efficient ship design 

• Enforce waste and wastewater management on ship and at ports. 

o Ships must be equipped with waste and wastewater management facilities 

o No waste and waste water dumping in River 

o The port and terminals must have waste and waste water collection and management 

facilities 

• Promotion of Environmentally Friendly Cargo and Pontoon 

• The long-lasting loud noise at night from these slow-moving boats can be significantly 

reduced through appropriate muffler systems. Proper enforcement and monitoring system is 

necessary for ensuring ship operators do not remove the muffler system from the engine  

• Establish Emergency Response Facilities at Major Terminals and Anchorage Areas 

o The BIWTA should also establish Emergency Response Facilities for sunken Oil Tanker, 

LPG Carrier and other dangerous cargos. 

o Emergency Response Facilities for Oil Spillage 

12.9.3 Fisheries Management Plan 

The project sites are within the boundary of Jamuna River Fish Sanctuary. The critical habitat assessment 

indicates two fish species Baghair and Chital triggering CH criteria of ESS6 and proposes the Department 

of Fisheries is engaged to explore opportunities for development of mitigation to improve the protection 

of these fish The overall risk on Fisheries is Moderate to Substantial and accordingly a set of mitigation 

measures has been proposed. To meet the ESS 6 requirement for natural and critical habitat the following 

management plan has been proposed. 

Here the fisheries management plan has been developed with the aim ofprotectingBaghair and Chital. The 

overall significant loss of fish biodiversity and degradation of riverine habitat condition of the Jamuna 

River for sustaining fisheries resources. The following should be considered for fisheries management but 

not limited to: 

• The bio-periods like breeding, spawning, nursing, recruitment and grow-out time of 

dominant fish species need to be identified and calendared so that their respective grounds 

can be looked after with due care;  
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• The fish grazing, breeding, spawning, nursery and grow-out grounds of the river needs to be 

identified and protected as well.  

• Care will be taken to avoid locations of significance and bio-periods for major construction 

works. 

• Identifying the ecologically rich river reaches and places like “Kole” (Embankment in the 

young Char land) and fishing restrictions in those reaches or places, for improving the fish 

resources of the river; 

• Fishing should be banned near those bank protection works and navigation aid sides which 

by modifying riverine environment attract the fishes near structure. Introduction of eco-

friendly river training works such as bandal should be preferred where heavy engineering 

work is not necessary; 

• Change in design of riverine structures should be considered to allow lateral migration of 

fish during flood season and to make the structures more fish friendly. 

Fish Diversity Management: Creation of Artificial Fish Habitats 

The fish diversity management plan aims to improve fisheries by concentrating fish, providing cover, 

and/or creating additional resting and spawning habitat. These objectives can result in increased fish 

recruitment and growth, periphyton production. Generally, habitat structures attract fish. There are many 

considerations and information need prior to implementing fish diversity management plan. One key 

consideration is which type of structure will be most effective to attract the target species. A recent study 

carried out by Institute of Water and Flood Management 67 indicated rise of cat fish like Air, Boal, and 

Baghair in the area protected by hard structures and areas where assorted CC blocked were placed. The 

assorted CC block at lunching apron and toe of a bank protection work provides shelter and spawning 

habitat to some catfishes.  

Fish Habitat Structure Types 

CC Block, Wooden Purcumine Crib, tetrapods, wooden piles, reef balls/tripods, four pallet stacks are a few 

known artificial fish habitat structures. The appropriate structure for target fish species (Baghair, Chital, 

and Kajuli) are to be decided with Department of Fisheries. Such structures can be places under water 

along with the Groynes and protected slopes to favor fish assemblages, shelter. Photographs of some 

typical artificial fish habitats are provided in Figure 12.1. 

  

Assorted CC block placed on the bank-slope and low Wooden Porcupine Crib 

 

 

67 IWFM (2011). Hydraulic profiling of important fish habitats of the Jamuna River. Draft final report. IWFM, BUET. 
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water 

  

Concrete Tetrapods Four pallet stacks 

  

Reef balls Concrete Triangle blocks 

  

Concrete structure 

Figure 12.1: Pictures or Some Typical Fish Habitat Structures 

In addition to placing artificial structures, vegetative planting especially along the embayment area, river 

bank might attract fishes.  

Fish Habitat Management and cooperation with Department of Fisheries 

• Both of the pilot sites are located within a government declared fish sanctuary. The PIU 

should collaborate with the Department of Fisheries (DoF) to prepare and implement the 

fisheries management plan including identification of appropriate measures. 
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• Fishing is already prohibited by the declaration of the sanctuary. There is a general tendency 

of rise of fishing activities near protected area. The PIU should collaborate with DoF and 

raise community awareness to ensure no fishing in the project sites.  

• Fish diversity monitoring must be included in the monitoring plan during project 

construction and operation period. 

12.10 Biodiversity Management Plan 

12.10.1 Future Research and Study Plan 

Encounter, Abundance and Habitat Survey 

It is proposed to conduct an encounter, abundance and habitat survey for species triggering CH criteria of 

ESS6 (Dolphin, Gharial, Baghair, Fishing cat, Chital, see Table 6.4) to confirm the effectiveness of 

mitigation to address impacts to these species. Such survey should include identification of current 

threats, habitat suitability and, possible conservation measures. 

Wildlife and Biodiversity Survey 

Wildlife survey in the program influence area is proposed to be done to monitor the changes in their 

status, composition, distribution and diversity. Especially, survey for sensitive species (e.g. fishing cat) 

and groups (herpetofauna) is recommended to know the changes or alteration in their ecology and 

behavior. The survey can be done in the project area through employing a set of methods such as- 

transect line, plot count, point count, focal animal sampling, setting camera traps etc and include 

consultation. The appropriate survey method should be selected by the specialist to be appointed by the 

PIU.    
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12.10.2 No Net Loss / Net Gain Strategy 

Residual impacts 

Therewould be a temporal loss of natural habitats (mudflats, embayment area, newly emerged Charland 

at downstream).  This is a natural and ongoing process but the additional impact resulting 

fromSOPProject 1 is expected to be low. It would be temporal because the emergence, disappearance and 

reappearance of those habitats is a part of the known dynamic Characteristic of Jamuna River. The 

proposed intervention might accelerate the process at a few places. Therefore, it can be assumed the net 

loss of the natural habitat approximate zero which satisfies World Bank ESF ESS 6 requirements for No 

Net Loss. However, a detailed hydrodynamic modeling study should confirm it because no quantitative 

data is available now. Currently the Feasibility Team is conducting such modelling study and the result 

will be available before implementation of the project.   

The residual impact on Dolphin, Gharial, Fishing cat and two fish species (Baghair and Chital) after 

mitigation would be Low (See table 12.1). The risks are: 

• Disturbance to Dolphin, fishing cat and Gharial reptiles due to noise of construction activities, 

pile driving 

• Temporal loss/shifting of habitat of Baghair fish (Bagariusbagarius). The Baghair prefers 

high velocity zone. The proposed interventions are expected to deflect the current high 

velocity flow regime towards mid channel. 

Table 12.1: Net Gain Requirements for Critical Habitats 

Species Name Net Gain Requirements 

Gharial  

Gavialis gangeticus 

A minimal population of Gharial is expected in the project AOI and BAA, if any and 

mitigation to ensure there are no sensitive species prior to construction works is 

considered sufficient to avoid impacts. Therefore, Net gain is not required 

Ganges River Dolphin 

Platanista gangetica 

Minimal impacts to Dolphins are expected butmitigation will be appliedandno residual 

impact is expected. Net gain actions are therefore not required. Consultation with 

specialists and management of Jamuna River Dolphin Sanctuaries is proposed for 

pioneering approaches for future phases of the project when larger impacts are 

expected.  

Prionailurusviverrinus 

Fishing Cat  

Impacts to Fishing cats are not expected although mitigation will be implemented to 

discourage construction workers from disturbing this species, indiscriminate killing and 

engaging in illegal wildlife trade.  Howevernoresidual impact is expected, and net gain 

actions are not required. 

Baghair 

Bagariusbagarius 

Some impacts are expected but there is no known mitigation, howeverestablishing the 

extent of a residual impact assessment will be constrained by the lack of knowledgeon 

these species. A tentative Fisheries Management plan has been presented in the 12.9.3 

section above.    Consultation with the Dept. of Fisheries will be required to 

investigate opportunities for effective mitigationto achieve net gain. Similarly, to 

Dolphins, collaboration and sharing of data and experiences to improve fisheries 

management and conservation in the areawill pioneer approaches for future phases of 

the project when larger impacts are expected. 

Chital  

Chitalachitala 
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Biodiversity Strategy for Dolphin 

The government has prepared a set of action plans68 for conserving Ganges River Dolphins in the major 

rivers of Bangladesh focusing on Jamuna and Padma. The plan sets a vision of securing river and coastal 

ecosystems of Bangladesh where dolphins flourish up to the carrying capacity. The overall goals of the 

action plan are: 

• Reduce dolphin population decline in rivers and coastal waters of Bangladesh  

• Ensure protection of existing dolphin habitats of Bangladesh 

The strategic plan sets 26 action points (Annex 6.4) under the above two goals.  These 26 action points 

have been planned under 8 strategic actions (Table 12.2).  

Table 12.2: Strategic Actions of Bangladesh Dolphin Conservation Plan 2020-2030 

Strategies Relevance to JRSMP Project 1 

Goal 1: Reduce dolphin killing in rivers and coastal waters of Bangladesh 

Increase knowledgebase on dolphins and 

their habitats 

Measures can be adapted to ensure net gain requirement of ESS6. 

Linked study has been proposed for understanding Dolphin 

population in the BAAand contribution of monitoring data from the 

project area. 

Reduce incidental and intentional killing 

of dolphins 

Mitigation measures are proposed for preventing accidental killing of 

Dolphin during construction ensure no net loss as per the 

requirement of ESS6 

Develop skill, capacity and governance 

for improved protection 

Dolphin sanctuaries occur nearby, and there may be opportunities for 

improved governance and protection of those areas 

Understand socio- economic dimensions 

about dolphins 

This action would lead to improved community awareness of dolphin 

conservation 

Goal 2: Ensure protection of existing dolphin habitats of Bangladesh 

Increase knowledgebase on dolphin 

habitat and threats 

Linked study has been proposed for understanding Dolphin 

population in the BAAand contribution of monitoring data from the 

project area. 

Increase protected area network for 

dolphins 
N/A 

Engage all actors and stakeholders in 

protection of dolphin habitat 

JRSMP PIU will cooperate with the Forest Department while enforcing 

relevant law and implementing any protection measures 

Understand and reduce dependency of 

local communities on dolphin habitats 
N/A 

12.11 Social Management Plan 

12.11.1 Compensation Plan to be Covered by RAP 

A Resettlement Policy Framework (RPF) alongside this ESIA has been prepared to guide the RAP which 

will be prepared before implementation of the project. The RAP would detail out the compensation plan. 

 

 

68 Bangladesh Forest Department, 2019. CONSERVATION ACTION PLAN FOR GANGES RIVER DOLPHIN AND IRRAWADDY DOLPHIN 

OF BANGLADESH.  Availableat: 

https://bforest.portal.gov.bd/sites/default/files/files/bforest.portal.gov.bd/notices/3c350df6_a887_4067_bf6c_6df09f3492e2/Ban

gladesh%20Dolphin%20Action%20Plan%202020-2030_Final%20report%20April%202019.pdf 
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National regulations and World Bank ESF will be applied for compensation. Following Project Affected 

People (PAPs) are eligible for compensation:       

• Persons who have formal legal rights to land or assets; 

• 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 

• Persons who have no recognizable legal right or claim to the land or assets they occupy or 

use. 

In other words, the compensation plan will be inclusive; all affected persons will be covered, 

compensated for lost assets, and assisted in relocation and resettlement, following the Resettlement 

Policy Framework (RPF). The non-titled persons will be provided resettlement assistance in lieu of 

compensation for the land they occupy and other assistance, if they occupy the project area before the 

cut-off date established by the project authority.  

Furthermore, all persons of the above categories (a, b, and c) will be compensated for loss of any assets 

such as land, crops, structures, trees, business, employment, livelihood, accessibility, etc. Thus, PAPs 

include all categories, irrespective of their status or whether they have formal titles, legal rights or not, 

squatters or otherwise encroaching illegally on land, are eligible for assistance if they occupied the land 

or had used of it, before the entitlement cut-off date. 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, compensation 

for loss of workdays/income. 

Land owners, as identified by the DC office, will be eligible for Compensation Under Law (CCL) and 

additional benefit to reach the replacement value to be determined by the PVAC and paid by the DC Office 

(however, indirectly by the Project) to the entitled persons/family. Structures located on GoB land, if 

displaced, will be entitled for compensation under the policy of the Project as determined in the 

entitlement matrix of PRF. Vulnerable PAPs will qualify for additional assistance to facilitate them 

relocation and restoration of their livelihoods. Non-vulnerable households with land and/or structures 

affected will be entitled to compensation for lost assets at replacement costs and assistance for shifting 

and reconstruction of the structure. Any structure not directly used by a non-vulnerable household i.e., 

rented-out for income will also qualify for additional resettlement assistance.  

12.11.2 Resettlement/Relocation Plan to be Covered by the RAP 

The proposed pilot/subproject locations have homesteads and other structure. These homesteads need to 

be resettled or relocated. Since the relocation process requires cost for shifting, this also needs to be 

compensated. The detail plan for resettlement and relocation will be prepared in the Resettlement Action 

Plan in accordance with the RPF.  

• Replacement value of the structure as determined by PVAC and PMU in consultation with 

affected HHs. 

• Transfer Grant at actual cost which will include labor cost and transportation cost. 

• Reconstruction Grant in actual cost which will include land development, labor cost and 

transportation cost. 

• PIU, in collaboration with local government and Resettlement Assessment Committee (RAC), 

will make best efforts to identify alternative residential or commercial sites for the affected 

HHs. 

• Dismantling cost for non-shiftable structure will be determined by the PVAC and PIU based 

on the actual price and consultation with affected households (HHs).  

• Project will construct a new community property in consultation with the community and / 

or managing committee. 

• No community property can be demolished until a new one is constructed. 
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12.11.3 Livelihood Restoration and Development Plan for Local Community and PAPs 

In the program area, the livelihood situation for those at risk is relatively homogenous largely due to 

similarities in the socio-demographics such as high poverty levels, everyday vulnerability to erosion and 

displacement, poor communication as well as lack of civic infrastructure and amenities. The potential 

adverse impacts of the Project 1/pilot interventions are likely to be temporary and limited due to linear 

acquisition of land for bankline protection works. As such, the immediate negative impacts of project 

interventions are temporary and short-term loss of income due to disruption of livelihood and social 

capital caused by displacement and resettlement. However, given the endemic nature of bankline erosion, 

flooding and forced migration due to land and homestead losses, a livelihood restoration and social 

development plan will be required for the local communities to benefit from the project/program 

implementation. The livelihood program, to be prepared before implementation69 of the project should 

cover not only those immediately affected but also include vulnerable households near the 

subproject/pilot sites, particularly those living on the old embankments and adjacent Char as well as host 

communities. Livelihood support will especially be provided for those living on char lands. Furthermore, 

labour associations will be formed for CDD sites and the localpeople will be given skillstrainingfortheCDD 

works 

Assessments 

Very broadly, as the social baseline conditions indicate, the population in the project/program area has a 

low development status on (i) human (i.e., low literacy/education, skill levels); (ii) financial (i.e., 50-60% 

of the population belong to lower and/or upper poverty level); and (iii) physical capital (i.e., poor 

housing, little or no land; nearly two-thirds living on the old embankment and Char are landless). 

However, thenatural capital plays an important role for these floodplain communities that depend to a 

large degree on agricultural products, fruit trees, backyard poultry, and livestock. These are mostly grown 

or raised for own sustenance and only to a small degree for commercial purposes.  

In addition, local people are also involved in a variety of occupations such as fishing, trading (petty trade, 

transportation, shop keeping, forias/beparis70), artisan/skilled labor – for example, carpenters, masons, 

electricians, rickshaw/van puller, tailoring, cobbler, barber, sweet maker, chatai (bamboo mat) maker, 

and wage employment in government and private sectors, including garments.71  In sum, livelihood 

sources for the floodplain inhabitants are largely dependent on natural resources. Therefore, there are 

opportunities to improve livelihood mid and long-term through increasing the commercialization of 

agricultural products and the productivity of agricultural inputs as well as diversifying the livelihoods 

using existing natural/human resources. 

Objectives 

Given the above, the objectives of the livelihood program should then be two-fold: (a)  short-term to 

mitigate any adverse impacts due to project interventions (e.g., compensation for loss of income, wages 

and/or access to work, increase risk of flooding/erosion) and enhanced employment opportunities in 

project civil work and/or supporting activities; and (b) mid- to long-term plan focusing on increasing 

income and livelihoods through improved productivity of existing crops and livestock, skill building to 

diversify livelihoods, and better marketing and linkages of products to market. Several NGOs, including 

 

 

69 Annex 12.2 provides a ToR for Developing Livelihood Restoration Plan 

70 Small/medium traders, who purchase various agricultural produces, are part of the value/market chain in the local and regional 

markets or bazaars. See M. Aminur Rahman et al, Crop Production Patterns and Marketing in Char Areas: Adapting to Hazards and 

Vulnerability. In M. Zaman and M. Alam (eds) Living on the Edge: Char Dwellers in Bangladesh, cited earlier.  

71 Hafiza Khatun, et al, Out Migration as a Survival Strategy for Char Dwellers. In M. Zaman and M. Alam (eds) Living on the Edge: 

Char Dwellers in Bangladesh, cited earlier. 
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Char Livelihood Programme (CLP), have successfully addressed livelihood programs in Char villages in 

the program reach area using agriculture and skill training as with their main strategies.72 

Framework, Strategies and Guidelines 

During implementation of the Phase 1, an initial assessment of livelihood development needs along the 

five livelihood asset dimensions – human, natural, physical, financial, social assets – will be conducted 

among the beneficiary communities (i.e., project-affected, embankment settlers, and adjacent Char). The 

beneficiary communities will be consulted and engaged in the design and implementation of the 

livelihood programs. The bottom line of the livelihood program should be poverty alleviation, particularly 

among the most vulnerable groups (e.g., female-headed households, the elderly, and the very poor) and 

sustainable social development over the course of the program period.  

Livelihood restoration for project-affected households and beneficiary groups is the primary mandate for 

this bank protection and infrastructure development program. Based on the objectives of the livelihood 

plan as well as impact assessment, two major strategies will be pursued: (1) restoration of income and 

livelihood of the directly project-affected population in short-term, and (2) sustainable mid- and long-

term livelihood improvements, (3) Enhance Livelihood Resilience by Implementing Shock Responsive 

Social Protection Program. Several interventions may be undertaken under each strategy.  

As said, the livelihood program would be two-fold: ‘short-term’ and ‘medium to long-term’. The potential 

interventions as ‘short-term’ have been presented below under Strategy-1.  

Strategy 1 – Income and Livelihood Restoration 

 cash assistance to support lost income;  

(i) assistance to re-establish businesses, employment in construction site and construction-supported 

sector; and 

(ii) Special assistance for vulnerable groups in the form of additional support.  

On the other hand, the potential interventions as ‘medium to long-term’ have been presented below 

under Strategy-2.  

Strategy 2 – Livelihood Development 

 community participation in plantation and social forestry on embankment sides;  

(i) technical support for fostering the cultivation of high-value vegetables;  

(ii) improving the productivity of the livestock sector;  

(iii) enhancing the productivity of the poultry sector;  

(iv) improving the fisheries and fish production;   

(v) need-based training of skilled labor;  

(vi) installation of solar home systems for electricity and enhanced quality of life; and  

(vii) Grants to support livelihood enhancing projects, particularly for poor and vulnerable women/groups. 

Strategy 3 – Shock Responsive Social Protection Program 

Design a new Shock Responsive Social Protection System (SRSPS) or modify an existing one to make it 

 

 

72 Muhammad Lokman Hossain, The Chars Livelihoods Programme: Experience and Learnings. In M. Zaman and M. Alam (eds) 

Living on the Edge: Char Dwellers in Bangladesh, cited earlier.  
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Shock Responsive; (EGPP+ of Ministry of Disaster Management and Relief or existing SP of Ministry Social 

Welfare can be good candidates) 

(i) Implement the SRSPS, flood and erosion can be the target shock which would trigger the SRSPS 

(ii) Strengthen the Local Government and the Line Agencies towards Implementation of the SRSPS 

The IA (Implementing agency) will hire an experienced NGO to design and implement the Livelihood 

Restoration and Development Plan. The NGO will coordinate with RAP implementation agency for short-

term livelihood restoration as per the RAP matrix.  The NGO will conduct stakeholder workshops to verify 

and refine the livelihood development plan prior to implementation. The IA will monitor the 

implementation and make necessary adjustments, based on implementation experience and feedback 

from the beneficiaries. 

Sexual Exploitation and Abuse and Sexual Harassment Risk Mitigation Action Plan  

Along with the ESIA a standalone Sexual Exploitation and Abuse and Sexual Harassment Risk Mitigation 

Action Plan has been prepared. The SEASH Risk Mitigation Action Plan includes the Following: 

• Gender Action Plan 

• Sensitizing the IAs and Integrating the SEA-SH into the DPP and PAD 

• Integrating SEA/SH into the Bidding Documents 

• Create awareness on SEA-SH and GBV 

• Addressing SEA/SH-related risk in program 

• Stakeholder consultations and Disclosure on SEA-SH action plan in the project area SRA-SH 

prevention and response service mapping 

• SEA/SH sensitive channels for reporting in the Grievance Redress Mechanism (GRM) 

• Operating Procedures and Response Protocol 

• Enforcement of a Code of Conduct 

In any project implementation, Sexual Exploitation and Abuse and Sexual Harassment (SEA/SH) are 

crucial. To protect and prevent community from SEA/SH, strengthen community engagement and 

awareness-raising is essential. Critical awareness activities need to be conducted which will include 

training and awareness-raising sessions with women, girls, boys and men in communities of concern as 

well as with other stakeholders (including implementing and operational partners, government officials, 

civil society organizations, and companies in the private sector). To prevent SEA effectively, all staff and 

project workers must make sure that project Persons of Concern (PoC) are aware of their rights and 

entitlements. On the other hand, PoC from contractor and project management side should know that 

they are entitled to assistance that they should never be expected to provide any form of sexual favor, and 

that demands for such favors are strictly prohibited. Community and project victims should also know 

how and where to report SEA incidents safely and confidentially when they occur. As part of prevention, 

trainings and information campaigns should be put in place for all project personnel and PoC. Training 

and information campaigns may include the distribution of information sheets, posters and videos, or 

community meetings, focus group discussions, etc. 

Beside that the project will include a general Code of Conduct (CoC) as well as a Labor Code of Conduct, 

covering the SEA/SH related risks for the contractors, sub-contractors, and all project workers/officials 

who will be employed under the project. 

12.12 Transboundary Management of River 

Although the impact assessment predicted no impacts to be take place in the upstream countries due to 

the Phase 1 activities, however, considering the coming phases of the SOP, interventions which are taking 

place in the upstream countries, a basin-wise approach of river management is suggested. The basin-wise 

approach of flood management, erosion and accretion management, navigation management and the 
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overall river management are advocated by both national and international scientific communities as well 

as the policy makers of Bangladesh. A further study should be conducted to explore the scope of basin-

wise management approach. Such basin-wise approach should include: 

• Integrated Environmental, hydrological and morphological monitoring and database 

development, (jointly/collectively by the riparian countries). The online database must be 

developed, operated, and maintained by riparian countries and the database must be 

accessible by the implementing agencies, research organizations and relevant agencies of the 

riparian countries. 

• Joint formulation a comprehensive master plan covering the Brahmaputra-Jamuna River 

from source to its downfall at Meghna River. However, formulation of the master plan for the 

river reach between India and Bangladesh can be initiated immediately. 

• Establishing institutional mechanism/framework for basin-wise management of the river. In 

this case, the current Joint River Commission can take the lead and create a special unit/wing 

for preparing the master plan. 

• Another alternative might be, establishing Brahmaputra River Commission, an international 

body to be jointly created, operated and maintained with the responsibility of policy and plan 

formulation, integrated monitoring of river hydrology and morphology, general policy/plan 

preparation for flood management, erosion & accretion management, environmental risk 

management, etc. In that case there should be another international mechanism among the 

Joint River Commission, Brahmaputra River Commission and the Joint Management 

Committee of the Protocol Routes. 

• The institutional arrangement and scope of work of the Joint River Commission/ proposed 

Brahmaputra River Commission should be extended to include environmental risk 

management e.g., joint inspection and monitoring international ships, establishing E&S Risk 

management standards, Ship Design and Operation Standards, sharing of Emergency 

Response Logistics, monitoring of pollution from ships, etc. 

• Establish a common approach for flood monitoring and forecasting based on the jointly 

developed integrated monitoring and database system (accessible by all the riparian 

countries). 

12.12.1 Implementation of Mitigation Plan 

The mitigation plan which details out the mitigation measures to be adopted during different stages of the 

project is the key element of ESMP to be prepared based on the impact and risk assessment described in 

Chapter 8.  The Plan describes the potentially negative impacts and risk of each construction activity, lists 

mitigation measures as per the mitigation hierarchy to address the negative impacts and risks, and 

assigns responsibilities for implementation, prevention and monitoring and inspecting of these measures.  

The Mitigation Plan is given in Tables 12.3 and 12.4. Contractors will make sure they present the 

implementation status of mitigation measures identified in this Table in every monthly report, with 

quantifiable information. 
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Table 12.3: Mitigation Measures, Relevant ESCOP and Responsible Agencies for Implementation 

Component Impacts Mitigation Measure Relevant ESCOP Responsibility 

Construction Stage 

Hydro-

morphology of 

River and 

Floodplain 

• Changes on River Planform beyond the Project AOI 

• Changes in River Bankline (upstream and downstream of proposed structures) 

• Reduction of floodplain and alluvial corridor within the Project AOI 

• Changes in River Hydrology (flow regime, water level) 

• Increase of erosion risk downstream of the Project AOI 

Chapter 8: Table 8.7, 

8.8. 8.9 

• ESCOP 3 

• ESCOP 6 

• ESCOP 12  

• ESCOP 13 

• ESCOP 19 

• ESCOP 22 

Contractor, 

CSC, PIU 

Water Quality 

• Contamination of water bodies by construction waste 

• Increase of turbidity in river-water column 

• Risk of oil spillage from deployed water vessels during construction  

• Risk of Spilling concrete or concrete slurry during construction 

• Risk of Degradation of water quality due to spillage of bilge water, oil, lubricant from the 

vessels (mostly nearby a terminal) 

• Risk of Water pollution from improper waste management by the vessels and careless 

actions by the passengers (mostly nearby a terminal) 

Chapter 8:  

Table 8.11,  

Table 8.12 

Table 8.13 

• ESCOP 1 

• ESCOP 2 

• ESCOP 3  

• ESCOP 4 

• ESCOP 5  

• ESCOP 6 

• ESCOP 7 

• ESCOP 12 

• ESCOP 13 

• ESCOP 17 

• ESCOP 19 

• ESCOP 22 

Contractor, 

CSC, PIU 

Noise Level 

• Site clearing and preparation;  

• Excavation and concrete placement; 

• Erection of structures; 

• Concrete mixing and aggregate production systems; 

• Construction Camps / Ancillary Facilities; 

• Pile driving (cast insitu bored pile, vibratory hammer); 

• Haulage and general vehicle movements; 

• Engine running; 

• Hydraulic horns; 

Chapter 8: Table 8.18 
• ESCOP 11  

• ESCOP 15 

Contractor, 

CSC, PIU 
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Component Impacts Mitigation Measure Relevant ESCOP Responsibility 

• Loading and unloading activities; 

Air Quality 

• Exhaust emissions from the operation of construction machinery (e.g., Nitrogen Oxides 

(NOx), Sulfur Oxides (SOx) and Carbon Monoxide (CO)); 

• Dust generated by movement of vehicles/vessels; 

• Dust dispersion while carrying the construction materials e.g., sand, gravel, rock, cement, 

etc.  

• Rock crushing, mixing of construction materials, soils and material stock-piles 

• Exhaust emissions from the ships (e.g., Nitrogen Oxides (NOx), Sulfur Oxides (SOx), 

Particulate matters, and Carbon Monoxide (CO). 

Chapter 8, Table 8.20 

• ESCOP 1, ESCOP 

10, ESCOP 14, 

ESCOP 18 

 

Contractor, 

CSC, PIU, DoF, 

Local 

Government 

Bodies 

Biodiversity and 

Ecosystem 

• Disturbance to Brahmaputra-Jamuna River IBA 

• Contraction of mudflats, river area (alluvial zone), Charlands like natural habitat at site 

• Loss of mixed but mostly modified habitats along the bank 

• Risk of increasing disturbance and degradation of ofnatural habitats (river area, mudflats, 

Char) due to pollution (Noise, water pollution, etc.) from construction activities  

• Disturbance of nocturnal wildlife due to installation of navigational materials and devices 

• Risk of physical injury to Dolphin, and Gharial through collision 

• Disturbance to Dolphin, fishing cat and Gharial due to noise of construction activities, pile 

driving 

• Temporal loss of habitat of Baghair fish (Bagariusbagarius) 

• Risk of disturbance to dolphins, and Gharial due to increased light and sound (after 

construction period due to increased navigation) 

• Risk of disturbance to aquatic wildlife in river and Char (frogs, turtles, fishes, reptile) due 

to increased light and sound 

• Risk of disturbance to wildlife in floodplain and Char due to increased light and sound 

• Risk biodiversity loss due to accidental oil spillage or contamination 

Chapter 8, Table 8.22, 

8.23, 8.24 

• ESCOP 1 

• ESCOP 2 

• ESCOP 5  

• ESCOP 10 

• ESCOP 11 

• ESCOP 12 

• ESCOP 13 

• ESCOP 19 

• ESCOP 22 

Contractor, 

CSC, PIU 

Fisheries 

• Disappearance of scour habitats at the river bank side due to bank protection work. 

• Materials wash water from construction site may contaminate river water quality locally 

which may cause loss of fish habitat suitability. 

• Change in fish habitats (embayment area, mudflats, alluvial area, etc.) 

• Degradation of fish habitat condition at the Jetty site due to throwing of plastic bottle, 

polythene and food packaging waste by the passengers 

Chapter 8, Table 8.26 

• ESCOP 1 

• ESCOP 3 

• ESCOP 4  

• ESCOP 5 

• ESCOP 13  

• ESCOP 22 

Contractor, 

CSC, PIU 
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Component Impacts Mitigation Measure Relevant ESCOP Responsibility 

Agriculture 

• Loss of Standing Crop/Crop Production due to land requisition (for labor camp, 

construction sites, etc.) 

• Damage to standing crop on nearby agricultural land due to waste and water disposal 

from construction activities, transportation of construction material, labor movement, etc. 

Chapter 8, Table 8.28, 

8.29 

• ESCOP 1 

• ESCOP 3 

• ESCOP 4  

• ESCOP 5  

• ESCOP 6 

• ESCOP 7 

Contractor, PIU 

Socio-economic 

including Labor 

and working 

condition,  

• Dispossession due to land acquisition and resettlement  

• Land acquisition induced poverty may lead the sexual activities by the poor girls and 

women with project employees 

• Land acquisition induced poverty may increase the risk of child marriage and other 

SEA/SH due to displacement by land acquisition 

• Land acquisition induced poverty may lead abandonment by spouse and intimate partner 

violence 

• Socio-cultural shock due to labor influx 

• Disturbance of water users to access to river water  

• Income loss due to the acquisition and disturbance of cultivable land 

• Health hazard with the outside laborers and their movement in the community  

• Public nuisance and disturbance due to construction activities and pollution from 

construction activities 

• Risk of exclusion of vulnerable group in stakeholder engagement and project benefits 

• Risk of exclusion of E&S Risk Management during planning and construction due to lack of 

E&S Risk Management Capacity of IAs 

• Increased demand of outsider (employees & visitors) may enhance the risk of SEA/SH 

• Additional stress on existing SE facilities local health, sanitation, road network, etc. 

• Risk of rising False Sense of Security and therefore rising the risk of livelihood, asset and 

service loss due to bank failure from the failure of the Groynes 

Chapter 8, Table 

8.31~8.39 

• ESCOP 1 

• ESCOP 2 

• ESCOP 4 

• ESCOP 5 

• ESCOP 6 

• ESCOP 7 

• ESCOP 8 

• ESCOP 9 

• ESCOP 10 

• ESCOP 11 

• ESCOP 14 

• ESCOP 15 

• ESCOP 16 

• ESCOP 17 

• ESCOP 18 

• ESCOP 19 

• ESCOP 22 

Contractor, 

PIU, CSC 

SEA/SH Risk 

• Demand for sex by migrant workers will increase SEA/SH 

• Sexual harassment within the labour camp and nearby community.  

• Force and early marriage by construction workers. 

• Land acquisition induced poverty may lead the sexual activities by the poor girls and 

women with project employees. 

Chapter 8: Table 8.41 
• ESCOP 15 

• ESCOP 16 

Contractor, 

PIU, CSC 
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Component Impacts Mitigation Measure Relevant ESCOP Responsibility 

• Land acquisition induced poverty may increase the risk of child marriage and other 

SEA/SH due to displacement by land acquisition. 

• Land acquisition induced poverty may lead abandonment by spouse and intimate partner 

violence. 

• Community school or college girls may be harassed or sexually abused by the project 

workers. 

• Salary discrimination among the female workers. 

• Cash transfer potentially inducing greater SEA/SH risks 

• Community mobilization and training activities in rural setting exposing to SEA/SH risks 

• Increase of COVID-19 spreading risk 
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Table 12.4: Mitigation Plan during Operation and Maintenance 

Component Impacts Mitigation Measure Responsibility 

Water Quality 

• Water pollution due to improper 

waste management of the increased 

inland water transports  

• Water pollution from accidental 

spillage of oil and lubricant from 

ships 

• Contamination of water bodies by 

construction waste 

• Pollution by passengers 

• No dumping of any type of solid waste and wastewater into open water. 

• Restrict passengers and ship operators to throw any sort of waste material into the water. 

• No refueling nearby any sensitive area 

• No stationing of any vessel nearby any sensitive receptors. 

• Building awareness 

• Wastewater and solid wastes should be accumulated inside the vessel and discharged at 

designated locations near the ports, jetty or anchor Facilities should be installed at the 

ports and jetties to collect solid waste, wastewater and bilge water from the incoming 

vessels.  

• The fueling equipment should be equipped with breakaway” hose connections that provide 

emergency shutdown of flow in case of failure of connection. 

• Fueling should be done only at the ports and jetty areas, and no instant refueling should be 

done by smaller boats and ships while moving through the river route. 

• International standards for refueling should be followed. 

• Absorbents should be present at places of refueling. 

• Bilge water related to fuel and lubricants should be discharged at the designated sites near 

the ports/Jetties. 

• Monitoring of implementation of environmental management plan should be done by 

responsible agencies such as BIWTA, port authorities, DoE, etc. 

BIWTA, BIWTC, 

Vessel 

operators, DoE 

Hydro-morphology of 

River and Floodplain 

Increase of erosion risk downstream of 

the Project AOI 

• Monitoring of river planform changes 

• Implement erosion forecasting and dissemination of information to BWDB field offices for 

necessary action. Currently erosion forecasting is  being done by MoWR and BWDB (with 

support from CEGIS) for a collaboration with this initiative might bring further 

enhancement. 

MoWR, BWDB, 

CEGIS 

Noise Level 
• Sound pollution from tourism 

• Sound pollution from vehicles  

• Enforcement of ECR 1997 and Noise Control Rules 2006 

• Regular Inspection and Checking of Ship health 

BIWTA, BIWTC, 

DoE 

Air Quality Ship Pollution 

• Use of low-sulfur diesel in all vehicle, and equipment 

• Enforcement of ECR 1997  

• Regular Inspection and Checking of Ship health 

BIWTA, BIWTC, 

DoE 

Biodiversity and • Disturbance to Brahmaputra-Jamuna • Do not permit ships/boats that do not follow the guidelines of river traffic MoEFCC, Dept. 
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Component Impacts Mitigation Measure Responsibility 

Ecosystem River IBA 

• Risk of increasing disturbance and 

reduction of suitability in the natural 

habitats 

• Disturbance of nocturnal wildlife due 

to night navigation 

• Risk of physical injury to Dolphin, 

and Gharial through collision 

• Disturbance to Dolphin, fishing cat 

and Gharial reptiles due to noise of 

construction activities, pile driving 

• Risk of losing fish diversity 

• Avoid allowing more vehicles/devices than the capacity 

• Nesting grounds, breeding and spawning grounds shall be identified (in Stage 2) and ship 

operation in these areas should be minimized 

• Regulated/slow speed shipping to avoid collision with animals 

• Provision of propeller guards to prevent injuries to dolphins 

• Awareness creation among local people and relevant Govt. agencies 

• Engagement and collaboration with management authorities of nearby established Dolphin 

sanctuariesto explore opportunities for current and future mitigation of impacts to guide 

development of upcoming phases of the JRSMP. 

• Design and deploy effective management of fish sanctuary 

• Community involvement in management of fish sanctuary 

• Enforce Pollution Control rules (ECR 1997, Noise Pollution Control Rules 2006, etc.) 

of Forest, Dept 

of Fisheries, 

BIWTA, BIWTC, 

DoE 

Socio-economic 

• Risk of erosion downstream of 

Project AOI 

• Risk of rising False Sense of Security 

and therefore rising the risk of 

livelihood, asset and service loss due 

to bank failure from the failure of the 

Groynes 

• Risk of land acquisition due to 

induced development 

• Risk of shrinking agricultural land 

due to induced development 

• SEA/SH Risk 

• Public awareness creation. 

• Proper monitoring of flood and erosion risk and deploy effective warning system 

• Extend Disaster Financial Solution to mitigation any future risk of flood/erosion 

• Extend the Shock Response Social Protection System to mitigate future risk and resilience 

building 

• Preparation of Land regulation and rural development plan to guide induced development 

• Proper compensation and resettlement in case of any future land acquisition by a 

development project.  

• Awareness creation among local people and project workers. 

• Regular monitoring 

• Arranging workshop with school going girls for self-defense in any case of SEA/SH incident 

Local 

Government, 

MoWR, BWDB, 

MoDMR, DDM, 

LGED 
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12.12.2 Environmental Monitoring Plan 

Implementation of the ESMP and related subplans s required monitoring be conducted throughout each 

phase of the Project. Some of the measures in the ESMP are straight-forward to monitor while some needs 

specific parameters and indicators to be measured for monitoring at certain frequencies. Regular 

monitoring of different indicators will be able to evaluate the impacts. The monitoring plan is presented 

in Table 12.5. 

Table 12.5: Environmental and Social Monitoring Plan 

Components 

Monitoring 

Monitoring 

Indicators 
Locations Frequency 

Type/Duration 

of Sampling 

Implemented by 

Monitoring Supervision 

Pre-construction phase monitoring 

Compensation 

amount 

Compensation 

received or not  
Project site Half yearly 

Consultation 

with the land 

and structure 

owners, 

squatters, other 

affected people, 

and relevant 

authority 

Third party 

Monitoring 

and submit 

report to the 

project 

authority. 

PIU 

Livelihood 

Condition and 

Employment 

Status 

Occupational 

change 

In employment  

Household 

income and 

expenditure 

Project area and 

adjacent project 

area (within 2 

km)  

- 
Household 

survey and FGD 

Third party 

Monitoring 

and submit 

report to the 

project 

authority. 

PIU 

Grievance 

Mechanism 

Establishment 

of GRM 

Operation, 

Procedures, 

Records and 

Documents 

At work site Monthly 

visual 

inspection and 

enquiry to 

know the 

Grievance 

Mechanism 

Third party 

Monitoring 
PIU 

Construction phase monitoring 

Air Quality 
SPM, PM2.5, 

PM10 

Construction 

site 
 Quarterly 24-hour 

Third party 

Monitoring 
PIU 

Water Quality 

Total alkalinity, 

Ammonium 

Nitrogen,  

BOD5, COD, EC, 

Oil and Grease, 

Turbidity, TSS, 

TDS, TS, etc. 

Construction 

site, 1km 

upstream and 

1km 

downstream of 

each site 

Monthly Grab Sampling 
Third party 

Monitoring 
PIU 

Noise 

Day time (6:00 

– 21:00) and 

Night time 

(21:00 – 6:00) 

L10, L90 

Construction 

Site 

Construction 

Camp 

Nearby 

Sensitive 

Locations 

Monthly 

Three Sample 

during day time 

and one sample 

during night, 15 

min sampling 

each time. 

Third party 

Monitoring 
PIU 

Disaster Risk 

Flood level, 

Flood Duration, 

Flooding depth, 

erosion and 

Construction 

sites, upstream 

area, especially 

Charlands area 

Seasonally 

Survey, Satellite 

Image Analysis, 

FGD, KII 

Third party 

Monitoring 
PIU 
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Components 

Monitoring 

Monitoring 

Indicators 
Locations Frequency 

Type/Duration 

of Sampling 

Implemented by 

Monitoring Supervision 

accretion, 

Disaster Risk 

Awareness,  

nearby the 

construction 

sites 

River Plan 

Form 

Bankline, Flood 

zone, Alluvial 

zone,  

River reach 

along the 

proposed 

revetment line 

Annually 
Survey, Satellite 

Image Analysis 

Third party 

Monitoring 
PIU 

Livelihood 

and 

Employment  

Labor 

Engagement for 

project activity 

 Quarterly 
Household 

survey and FGD  

Third party 

Monitoring 

and submit 

report to the 

project 

authority. 

Project 

Authority 

Gender and 

SEA-SH 

Implementation 

of Gender and  

SEA-SH action 

plan 

Pilot/ 

Subproject sites  
Quarterly 

Both 

quantitative 

and qualitative 

assessment 

Independent 

third-party 

monitoring  

CSC and PIU 

Occupational 

Health and 

Safety 

First-aid Cases 

Medical 

Treatment 

Cases 

Lost Time 

Injury 

Number of near 

misses 

Number of 

Walk-through 

Inspections by 

Project 

Managers, 

Construction 

Managers, 

Health and 

Safety Officer 

and OHS 

supervisors  

Construction 

site, 

Construction 

Camp 

 In various 

frequencies 

Walkthrough, 

inspections, and 

incident 

reporting  

Contractor CSC, PIU 

Community 

Health, Safety 

and Security 

Rates of COVID-

19 and other 

communicable 

disease 

(Chikungunya 

and Dengue, 

and other 

vector-borne 

diseases), 

Project related 

safety and 

security 

incidents,  

Number of 

grievances or 

claims of 

Project related 

impacts on the 

Worksites, labor 

camps and 

community 

close proximity 

of the project 

In various 

frequencies 

Inspection and 

interview of 

labor, project 

personnel and 

community 

members 

followed by a 

checklist 

Contractor CSC and PIU 
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Components 

Monitoring 

Monitoring 

Indicators 
Locations Frequency 

Type/Duration 

of Sampling 

Implemented by 

Monitoring Supervision 

community. 

Availability of 

Potable Water, 

Drinking water 

quality, 

Availability of 

Hygienic Toilet 

Grievance 

Mechanism 

Operation, 

Procedures, 

Records and 

Documents 

At work site Monthly 

Visual 

inspection and 

enquiry to 

know the 

Grievance 

Mechanism 

Third party 

Monitoring 
PIU 

Fish 

biodiversity 

Fish Habitat, 

Fish 

Composition 

and population 

structure 

4 revetment 

construction 

sites in 

Kaoakola, 3 sites 

along the canal 

to be 

reexcavated 

2 locations 

along the each 

of the piloting 

sites 

 

Six-monthly upto 1 

years after the 

construction 

In-situ 

investigation 

and Test 

Third party 

Monitoring 
PIU 

River Dolphin 

and large 

aquatic 

species 

Number of 

individuals 

Noise impact 

zone 

Weekly for 3 months 

post pile driving 

activities 

Count numbers 

of dolphins 

surfacing. 

Third party 

Monitoring 

PIU 

Operation/Post-Construction 

Water Quality 

Total alkalinity, 

Turbidity, TSS, 

TDS, TS, etc. 

3 sites along the 

re-excaveted 

canals 

3 sites in 

Kaoakola 

revetment 

2 locations in 

each C1 piloting 

sites 

 

Monthly up two 

years of construction 

 

Grab Sampling 

E&SRM 

wing of 

BWDB 

BWDB and 

DoE 

Sensitive 

receptors along 

the Navigational 

Routes, 

Terminal areas 

Monthly up two 

years of construction 

After that, querterly 

Grab Sampling 

E&SRM 

wing of 

BWDB and 

BIWTA 

BWDB, 

BIWTA and 

DoE 

Disaster Risk 

Flood level, 

Flood Duration, 

Flooding depth, 

erosion and 

accretion, 

Disaster Risk 

Awareness,  

Piloted sites, 

upstream area, 

especially 

Charlands area 

nearby the 

piloted sites 

Bi-annually 

Survey, Satellite 

Image Analysis, 

FGD, KII 

E&SRM 

wing of 

BWDB 

BWDB and 

DoE 
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Components 

Monitoring 

Monitoring 

Indicators 
Locations Frequency 

Type/Duration 

of Sampling 

Implemented by 

Monitoring Supervision 

Operation and 

Maintenance 

of 

Embankment, 

Revetment 

and TBPG 

Hydraulic 

condition, 

anthropogenic 

activities, 

performance, 

embankment 

failure, O&M 

activities, etc. 

Piloting sites Bi-annually 

Survey, KII, 

Interview of 

BWDB officials 

E&SRM 

wing of 

BWDB 

BWDB and 

DoE 

River Plan 

Form 

Bankline, Flood 

zone, Alluvial 

zone,  

River reach 

along the 

proposed 

revetment line 

Annually 
Survey, Satellite 

Image Analysis 

E&SRM 

wing of 

BWDB 

BWDB and 

DoE 

Social 

Development 

and Disaster 

Resilience 

Disaster 

Awareness, 

Social 

development, 

climate 

migration, 

Income equity, 

livelihood 

condition, 

WATSAN 

condition, 

disaster 

damage, 

perception on 

piloted works, 

etc. 

Villages 

protected by 

proposed 

piloting 

activities and 

vulnerable 

villages near the 

piloting sites  

Biannually 

Survey, 

Document 

checking, 

Institutional 

survey, KII, 

Household 

Survey, FGD 

E&SRM 

wing of 

BWDB 

BWDB and 

DoE 

12.13 ESMP Implementation Cost 

Detailed cost estimates for implementation of mitigation measures and preventive actions presented in 
ESMP are presented in Table 12.6. The total cost of ESMP implementation is USD 10.56millionwhich will 
be included in the DPP of the project. 
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Table 12.6: Budget for Implementation of ESMP 

Items Unit Site Quantity Unit Rate ($) Amount ($)
Amount (Lac 

BDT)

Civil Works (will be part of Contractor's Budget) -                   

Camp Construction and Management year 2 3 75,000.00      

Preparation and Submission of CESAP No 3 1 20,000.00      

Revision of CESAP No 3 2 3,250.00        

Preparation and Submission of OHS Plan No 3 1 30,000.00      

Revision of OHS Plan No 3 2 5,000.00        

Dust Management by Water Spraying veh-d 3 180 200.00            

Top Soil Stripping, Storage and Reuse m
3

3 1,950      2.00                

Personal Protective Equipment No 306,900          263.934           

-                   

DoE Approval -                   

Phase 1 (BWDB) 7,558              6.500               

sub-total 7,558              6.500               

Biodiversity Management (Service) -                   

Biodiversity Management Plan (Consultancy) 222,093         191.000           

Fisheries Management Plan and Dolphin Conservation (by NGO) 244,977         210.680           

Subtotal 467,070         401.680           

Institutional Strengthening and Capacity Building -                   

PIU Budget (BWDB) 1,239,535       1,066.000        

Panel of Experts 208,000          178.880           

Consultancy for SESA of JRECDP 1,397,126       1,201.528        

Consultancy services for E&S of Phase 2 1,397,126       1,201.528        

Consultancy Services for Thirdparty monitoring 977,823          840.928           

Consultancy services for Preparing Policy Note on Transboundary Issues 66,977            57.600              

Gender and SEA/SH Risk Mitigaiton Action Plan (Training and workshop under PIU) 100,000         86.000             

Stakeholder Consultation and GRP 86,050.00       74.003             

Engagement of NGO for RAP/LRP Implementation 190,325.58     163.680           

Engagement of NGO for WMG formation and Training 229,395.35     197.280           

Subtotal 5,892,357      5,067.427        

Land Acquisition, Resettlement  and Compensation (GOB Fund)

Land Acquisition Cost -                   

Pilot Site 1 – Fulchari 2,394,552 2,059.315       

Pilot Site 2- Kalihati 410,451 352.987           

Compensation & Livelihood Restoration and Development (at three sites) 1,081,116 929.759           

Subtotal 3,886,118      3,342.062       

Total 10,560,003    9,081.603       

 Excluded from the estimation 

because contractor would bear 

this cost 



 

 

13. Stakeholders Engagement, Consultation and Disclosure 

13.1 Introduction 

Stakeholder engagement is an inclusive process that involves stakeholders into meaningful consultations 

throughout the project life cycle. The Environmental and Social Standard (ESS) 10 emphasizes open and 

transparent engagement. According to ESS10, an “effective stakeholder engagement can improve the 

environmental and social sustainability of projects, enhance project acceptance, and make a significant 

contribution to successful project design and implementation”. The GoB also place great importance on 

involving stakeholders for determining the environmental and social impacts associated with project 

implementation.  

To gather local knowledge for baseline conditions, understand perceptions of the community regarding 

impact significance, and propose meaningful mitigation measures, attempts were made to consult with 

stakeholders. However, due to the Covid-19 outbreak around the country and nation-wide lockdown 

adequate on-site and in-person consultations were limited. The gaps were minimized using alternative 

approaches suchasZoom, WhatsApp, tele-consultant, remote interviews were undertaken for data 

collection. Additional stakeholder consultation will be held prior to project implementation.  

13.2 Past Stakeholder Engagement Activities 

In 2014, BWDB conducted extensive stakeholder consultation meetings for the River bank Improvement 

Program within the same project reach.73 The local stakeholders extended full support to the Project74 

and still wait bankline protection to get relief from the curse of the river bank erosion in the project area. 

Under JRSMP Project 1, two pilot sites have been selected for river training and protection works. The C1 

Consultants responsible for the technical design of the subproject conducted public consultation meetings 

at each site, giving due attention to social and environmental considerations.  In addition, the ESIA team 

members for social baseline, gender/SEA-SH, stakeholders’ consultation, and resettlement conducted 

weeklong consultation meetings in June- 2021 in the program/project area. Further consultation 

meetings were held on site in September and November 2021 and in January, Februaryand July 2022. The 

detail outcomes of the consultation are presented in the main SEP report. The team as noted earlier 

conducted some virtual meetings through video conference, using zoom and other platforms, particularly 

with IA officials. In summary, for the ESIA, public consultations were conducted with six distinct types of 

local stakeholders including local community people, occupational group (agriculture, fishers) women 

groups, Char people, vulnerable group (displaced due to river erosion), local government officials, 

relevant government agencies and other interested persons as per the ESS10.  

To make the consultation effective and measningful, the targeted communities were informed earlier and 

a schedule was fixed. Further, some project-related information such as project background, objectives 

and the proposed activities of the project were distributed for broad-based discussion, comments and 

feedback. The consultations were conducted following the SEP prepared alongside this ESIA. 

 

 

 

73 The RMIP was later dropped by the Government of Bangladesh due to lack of, among others, adequate dredging program for 

improving the navigability of the Jamuna channels. 

74 RMIP/Social Action Plan Vol. 3 Public Consultation and Participation Plan, Nov 2014. 
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13.3 Stakeholder Consultation Workshop: 

A national workshop was conduncted on 17th april 2023 at BWDB to disseminate the findings of ESIA to 

the relevant stakeholders where the key suggestions are as follows: 

1. Comprehensive Master plan of development works at Jamuna river 

2. Continued extensive Public Consultation Meeting (PCM) during implementation and 

immediately after the effectiveness of the SOP1 and before field mobilization. Participants must 

include communities and other relevant stakeholders from civil society.  

3. RPF, SEP, LMP, SEA, ESCP should be more innovative and digitalized. Specially for RPF, 

Property Assessment and Valuation Committee (PAVC) should work efficiently and effectively 

to avoid compensation corruption.  

4. Extensive studies are necessary on biodiversity and other environmental components.  

5. Engaging local people/communitiesand local experts from different sectors  

6. Incorporating the Lesson learned from the past and current river management works in 

Bangladesh 

7. Proper budget allocation for public consultation and other stakeholder engagement program.   

8. Physical model or 3D model for the proposed Top Block Groyne is essential and also the Long-

term simulation is required. 

A detail workshop program has been attached in the Annex-13.1 where the elaborated discussion and 

their observations are being attached. Full minutes and the participant list has also enclosed in the Annex 

13.1. 

 

13.4 Summary of the Feedback from the Stakeholders 

Table 13.1 presents a summary of the stakeholder consultation meetings held in the program areas in 

June, September, November 2021 and January, February and July 2022. Meetings were held along the 

Program AOI and Project AOI, in adjacent Char settlements, and in the Project Footprint area of Fulchari, 

Kalihati and Kaoakola. 

In all, 29 consultation meetings were held in which a total of 581 persons (526 male and 55 females)75 

attended.  In January and February 2020, further consultation was carried out in KaoakolaChar in 

connection with the additional activities of C1. In July 2022 further consultations were carried out in Uria 

of Fulchari. Key concerns raised during the meetings are (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 displaced 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. The details of the consultations along with photographs, participants lists are reported 

in the Annex 13.1. The key finding of consultation meetings are presented in Table 13.1 below. 

Table 13.1: Summary of Key Concerns and Action Taken in Responses to the Suggestions 

Stakeholder Group Key Concerns of Stakeholders Action taken 

Land owners/Farmers 

• Protection from any further erosion; 

• proper and market price for land; 

• compensation for structures and 

other assets 

• River training work has been 

designed by the project; 

• Separate RPF has been developed to 

address the resettlement issues; 

 

 

75 Separate meeting with women’s groups were held by the gender specialist. The standalone document on GAP and SEA/SH Action 

Plan reported that consultation.  
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Stakeholder Group Key Concerns of Stakeholders Action taken 

Local Laborers 

• Employment opportunity in the 

project; 

• Training for alternative income and 

small businesses 

• Separate LMP has been developed to 

address the labor management 

issues. 

• A livelihood restoration plan has 

developed under social management 

plan. 

Vulnerable 

Groups/Displaced 

Households Due to 

Erosion/Char Land 

People 

• Protection from riverbank erosion; 

• If any land reclaimed from the 

project, give priority the displaced 

people to distribute; 

• Prepare resettlement site for the 

displaced people living in the 

embankment; and 

• training for income and small 

business 

• River training work has been 

designed by the project to protect the 

bank erosion; 

• Separate RPF has developed to 

resolve the land acquisition and 

resettlement issues  

• A livelihood restoration plan has 

developed under social management 

plan. 

Fishers 

• livelihood assistance during river 

protection works  

• training for alternative livelihood 

A livelihood restoration plan has 

developed under social management 

plan. 

Small Business Owners 

• Compensation for loss of business; 

• compensation for loss of business 

structures 

A livelihood restoration plan has 

developed under social management 

plan. 

Hand Loom Owners and 

Laborers of Char Mouli 

Bazar of Kakua Union   

• The hand loom owners have lost 

their structures and households and 

most of them are now unemployed 

• Protection from riverbank erosion 

• Provide appropriate training for 

alternative livelihood  

• Separate LMP has been developed to 

address the labor management 

issues. 

• A livelihood restoration plan has 

developed under social management 

plan 

Community 

Leaders/Local 

Government Bodies 

• Take immediate action to protect 

river erosion and save community 

people; 

• Proper compensation to affected 

persons, including resettlement of 

the embankment dwellers; 

• Engage the local Govt. bodies in to 

the project work so that they can 

monitoring the quality of work; and 

• Protection work needed through 

piling from river bed. 

• Enable early warning system for 

river erosion 

• River training work has been 

designed by the project to protect the 

bank erosion; 

• Separate RPF has developed to 

resolve the land acquisition and 

resettlement issues as per the WB 

guideline and national law 

• To engage the community in the 

project a new component has added 

for the project named Community 

Engagement and Project 

Management 

Char Dweller 

• The ownership of the land has not 

been settled by the government. 

Currently all lands are attached to DC 

office and people have right to claim 

ownership. 

• There are several erosion vulnerable 

places which need to be protected. 

• Canal re-excavation might increase 

erosion risk 

• Negotiated Settlement would be 

followed in case of any land intake. 

• Those locations have been 

considered in the project. 

• The Canal to be re-excavated and the 

alignment has been decided and 

agreed in a PCM. The new alignment 

would not increase erosion risk. 

Besides, a crossbar/canal closure will 

be constructed to prevent erosion 

risk. 

• Compensation cost has been 
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Stakeholder Group Key Concerns of Stakeholders Action taken 

considered in the DPP 
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14. Institutional Assessment for Managing Environmental and Social 

Risk 

14.1 Background 

As per the Concept Note of the JRSMP, and the Feasibility reports, it is understood that the Bangladesh 

Water Development Board (BWDB) under the Ministry of Water Resources of Bangladesh, and the 

Bangladesh Inland Water Transport Authority (BIWTA) under the Ministry of Shipping will be the major 

implementing agencies (IAs) of the JRSMP. The component 1 of the proposed JRSMP, which is mostly the 

erosion protection work (embankment, revetment and Groynes) will be implemented by the BWDB. The 

Component 2 of the JRSMP which is mostly oriented to the development of navigation channel and 

facilities will be implemented by the BIWTA. 

14.2 Approach of Institutional Assessment 

The Consultant conducted a preliminary assessment of the capacity of the implementing agencies to 

manage environmental and social risk in line with the Environmental and Social Framework of the World 

Bank. The assessment has been conducted based on existing capacity of the organizations, their current 

practices, Environmental and Social Audit of two of their current projects (BWDB/FRERMIP76 funded by 

ADB; and BIWTA/Bangladesh-India Line of Credit financed dredging in Jamuna77). Several key officials 

from BWDB and BIWTA (Table 14.1), were interviewed. In addition, a number of experts and consultants 

who worked in different implementation projects of these organizations and ex-senior officials (top 

management) were interviewed to further explore the capacity from the perspective of the 

implementation. The questionnaire for conducting the meetings were designed following the MOTA 

framework78 of Implement ability Assessment. 

Table 14.1: List of the Interviewed experts for Institutional Assessment 

SL. No Designation and Affiliation Interview Date and Method 

1.  Superintending Engineer (Civil), BWDB 

Project Director, FRERMIP 
16 June 2021, Face-to-face 

2.  

Superintending Engineer (Civil), BIWTA 

June 10 to June 17, 2021 (several 

conversions over email, and 

telephone) 

3.  
Deputy Chief, Fishery, BWDB 

10 August, 2021, Online Meeting using 

Zoom 

 

 

76 Flood and River Bank Erosion Risk Management Investment Program (FRERMIP), an ADB funded project, is being currently 

implemented jointly by BWDB and Department of Disaster Management. The program area covers the stretch of Jamuna starting 

from the downstream of Bangabandhu Bridge.  

77 The dredging was planned as a part of the Development of fairway in the stretches of Ashuganj-Zakiganj and Sirajganj-Daikhhowa 

of Indo-Bangladesh Inland Water Transit and Trade Protocol Route. However, In Jamuna River only a few kms of dredging were 

commenced. 

78 MOTA-Motivation and Ability Framework, was first developed by Professor Phi (Phi et al 2015) to conduct Implementability 

which helps to systematically explore the institutional feasibility and Societal Feasibility of a, infrastructural development plan. 

Later, Sadik et al., (2021) has further extended the framework to make it appropriate and applicable in the field of water resources 

management of Bangladesh. 
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SL. No Designation and Affiliation Interview Date and Method 

4.  Asstt. Chief (Sociology), BWDB 

PMU, Irrigation Management Improvement Project 

(Muhuri Irrigation Project) 

9 August, 2021, Online Meeting using 

Zoom 

5.  DC (E&F) 

Chief Planning Office 

DC (Agriculture) additional charge 

12 August, 2021, Online Meeting using 

Zoom 

6.  DCE (Sociology), Planning 3 

Chief WM 

12 August, 2021, Online Meeting using 

Zoom 

7.  Deputy Chief Extension Officer (DCEO), Central 

Zone and Addl charge Barishal and Mymensingh 

July 14, 2021, Online Meeting using 

Zoom 

8.  
DCEO, Jessore (additional charge) 

19 July, 2021, Online Meeting using 

Zoom 

9.  
DCEO, Jessore 

19 July, 2021, Online Meeting using 

Zoom 

10.  
Deputy Chief 

7 September and 8 September, 2021, 

telephone conversation 

11.  Assistant Engineer (Civil), PMO, FRERMIP, BWDB 16 June 2021, Face-to-face meeting 

12.  
Chairman, Jashore University of Science and Technology. 

Ex-Research Officer (E&F), BWDB 

10 August, 2021 

31 August, 2021 

(Conversation on Mobile)  

13.  Ex-Director, BIWTA July 4, 2021, (conversation on Mobile) 

*Interviews were conducted as a part of an ongoing research on Institutional Analysis of BWDB following the same questionnaire 

designed using the MOTA framework  

14.3 Profile of the Relevant Line Agencies 

14.3.1 Bangladesh Water Development Board 

BWDB is the mandated organization (by the Water Development Board Act, 2000) for development and 

efficient management of water resources of the country. The board has the power of regulating flow of 

surface and ground water without interfering with private rights. To that end, it can take (construct or 

establish) necessary structural (flood management infrastructure, irrigation infrastructure, dredging, 

water storage infrastructure, erosion protection structure, etc.) and non-structural measures (flood early 

warning, erosion early warning, drought early warning, research, formulation of guidelines, people’ 

participation, etc.). The Director General is the head of the management of the Board while there is a 

Governing Council chaired by the Minister of the Ministry of the Water Resources and the DG of BWDB is 

the Secretary of the Governing Council. 

The board went through several initiatives of institutional reform (1985 and 1998) that ended up in 

downsizing its workforce (24,368 number of posts downsized to 18,032 posts in 1984 and further 
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downsized to 8,935 posts in 1998) which ultimately limited efficiency at the field level, especially for 

monitoring post-project operation. Realizing its need to expand its workforce, in 2010 the government 

planned a new need-based setup of a total of 13,220 workforces which is still in the approval process. The 

recent annual report of the BWDB (2019-202079) flagged the gaps in the existing workforce. 

BWDB has a very limited workforce to manage environment and social (E&S) risks since 2005 to ensure 

integration of environmental and social risks into the project planning. Their involvement in project 

implementation is very limited unless they are attached to a particular project. In post-project 

monitoring, their involvement is subject to their involvement in any technical committee formed by the 

head office which is also a very irregular practice.  

14.3.2 Bangladesh Inland Water Transport Authority 

Bangladesh Inland Water Transport Authority is a successor of the East Pakistan Inland Water Transport 

Authority which was established in 1958. BIWTA is the mandated organization for conservancy works 

including river training works for navigational purposes and for provision of aids to navigation. 

Therefore, the autonomous organization has been developing, operating and managing inland water ways 

and navigational aids including ports and terminal facilities; providing pilotage services and salvage 

operation to inland water transports; maintaining navigational routes, etc. It also serves the regulatory 

services to ensure vessel safety and design standards, ensures conservancy of navigation routes, surveys 

and publishes hydrographic information, etc. BIWTA is also the competent authority of Bangladesh for 

the protocol route between India and Bangladesh. 

The authority consists of chairperson and three members appointed by the Government. BIWTA has 19 

divisions, each run by either a director or a chief.    

Currently BIWTA does not have any workforce to manage Environmental and Social risks. 

14.4 Current Institutional Arrangement of BWDB for E&S Risk Management 

A focused institutional arrangement for managing E&S Risk and ensuring integration of E&S risk 

management into operation is yet to be planned and established. Although, there are a few officials 

recruited to integrate Environmental and Social risks into the project planning. The interviewed officials 

clarified that responsibility of E&S risk management is embedded in the general responsibilities of O&M 

circles and Executive offices. For almost all foreign aided ongoing projects, the project management unit 

(PMU) has institutional arrangement for E&S setup. The capacity of BWDB for managing E&S risk can be 

illustrated and described in two ways – i) permanent capacity and ii) project based ad hoc capacity. 

14.4.1 Permanent Capacity of BWDB in Managing E&S Risk 

BWDB created several positions in the field of Environment and Social Development in 2003 and the first 

recruitment was made in 2005. The positions were Research Officer, Assistant Chief, and Deputy Chief for 

each of the three disciplines – Environment and Forest, Social Development and Fisheries. Table 14.2 

shows the current number of positions in the current organogram of BWDB where lack of recruitment 

and position has clearly identified. This gap has imposed an ultimate burden to other staff and hinders the 

E&S related works. A close look at Table 14.2shows that there are 4 Assistant Chiefs (Sociology) and 3 

Assistant Chief (Environment & Forest (E&F)), 1 Assistant Chief (fisheries). In the same way we found 

that there are Deputy Chief (DC) position for Sociology and Fisheries but no DC position for E&F. This 

discrepancy has revealed a silent dissatisfaction among the current workforce.  

 

 

79 https://bwdb.gov.bd/en/archive/pdf/6820.pdf 
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Table 14.2: Nos of Position in the Current BWDB Organogram and Actual Recruitment 

Position Name Current No. of Positions  Positions Filled  Positions Vacant 

Nos of Research Officer (E&F)   4 3 1 

Nos of Research Officer (Sociology)   4 2 2 

Nos of Research Officer (Fisheries)   3 2 1 

Nos of Assistant Chief (E&F)  3 1 2 

Nos of Assistant Chief (Sociology)  4 4 0 

Nos of Assistant Chief (Fisheries)  1 1 0 

Nos of DC (E&F)  0 0 0 

Nos of DC (Sociology)  1 1 0 

Nos of DC (Fisheries)  1 1 0 

In addition, such positions were created without clear placement in the organogram and they were 

attached/posted in different departments like Planning Directorate, Monitoring and Evaluation and some 

large-scale projects. Since there was no definite career path for the recruits and the positions were not 

designed for promotion to excel, frustration grew among these staffs which resulted leaving the job for 

other opportunity. Later, in 2010 (Gazetted in 2013 as BWDB Service Rules 2013) the BWDB prepared a 

Need-Based Organogram merging the professionals in the field of Environment and Social into the Water 

Management Sub-Cadre under the Chief, Water Management. The Chief Water Management was already 

suffering from workforce shortages and career path issues; with this merger the promotion became more 

competitive. Besides, the roles and responsibilities of Water Management Cadre and Environmental and 

Social Cadres (including Fisheries) are completely different which created another issue of effectiveness. 

After the merger, the Deputy Chiefs of Environmental and Social Cadre could become Principal Extension 

Officers whose roles and responsible is completely different that E&S risk management. Such complexity 

created problem in implementation of the merger. During the assessment process, cadres from both lines 

suggested establishment of independent unit/wings/department for Water Management and E&S Risk 

Management. 

The systematic assessment clearly indicates that there is a need of establishing a separate unit for E&S 

Risk Management with adequate workforces. The unit or wing to be established should also be extended 

to at least Zonal Officer of BWDB at this stage and up to the field level in future. The findings of the 

systematic institutional assessment have been presented in Table14.3. 

Table 14.3: Current E&S Risk Management Capacity of BWDB 

Sl no Component Current Capacity and Gap Remarks/ Suggestion 

1.  Financial 

• Financial capacity of an implementing project depends on 

consideration of cost items considered in the DPP. Often, 

adequate budget for ESMP implementation is not 

adequately considered in the DPP. 

• There is no annual budgeting system of E&S risk 

management. However, it is understood to be embedded 

into the regular O&M activities. However, such O&M budget 

is not adequate to effectively address the E&S risk. 

• Currently the Chief Water Management Office only prepare 

the annual budget for training and social mobilization of 

Water Management Groups. There are some Environmental 

Issues discussed in such training as well. However, such 

budget is inadequate to cover efficient training of WMOs to 

manage local E&S risk. 

• The training budget for BWDB staffs including the E&S 

staffs is prepared by the training department. 

An independent E&S risk 

management unit headed 

by Chief E&S Risk 

Management with 

sufficient annual budget 

allocation and financial 

power to spend on E&S 

risk monitoring and 

management is necessary. 

The Project Considered 

adequate budget to 

support the PMU to hire 

E&S professionals to 

establish such unit within 

the project 

implementation 

framework. 

2.  Institutional 
• The BWDB does not have its own policy on E&S Risk 

management. However, the National Policies, and Laws of 

A separate unit/ wing/ 

department should be 
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Sl no Component Current Capacity and Gap Remarks/ Suggestion 

the Governments apply to BWDB as well. 

• The MoWR and WARPO have developed a guideline on EIA 

for Water Resources Project in 2003 (published in 2005) 

which is very old and focused on only EIA methodology 

which is outdated as well. 

• Currently BWDB has some professionals related to 

Environmental and Social Development Aspects. But there 

is no unit or wing responsible for E&S risk management. 

The current E&S professionals are posted to planning 

directorate, monitoring and evaluation, Chief Water 

Management Office, and different projects. 

• Recently, the E&S professionals are merged into Water 

Management wing/cadre which created opportunity of 

promotion to upper position for the E&S professionals, but 

it created more competition for the existing professionals of 

WM cadre. 

• There is no position above the Deputy Chief focused on E&S 

risk. After the promotion when the current Deputy Chiefs of 

E&S field will be the Principal Extension Officers whose 

responsibility is implementing Participatory Water 

Management. 

• Until the merger, those E&S positions were appeared to be 

blocked post which resulted leaving of job of a number of 

E&S recruits. 

• There is the issue of accessibility to policy and decision 

making as well. Currently, the highest position of an E&S 

professional is Deputy Chief which is equivalent to 

Executive Engineer (5th Grade). Therefore, they do not have 

any access to policy level meetings, Ministry level meetings 

where a certain level of hierarchy are maintained and only 

the officials higher than 5th grades are allowed. 

• The current workforce on E&S issues and institutional 

mandates of the workforce are limited to their involvement 

in planning with an open clause that they are to be involved 

as per the direction of the top management. Currently, they 

are not involved in project implementation (unless they are 

posted to any project) and post-project monitoring (unless 

they are not nominated as a member of a technical 

committee). 

established focused on 

E&S risk management. 

The unit should have its 

own mandates, budgets 

and financial spending 

power.  

The IAs has committed to 

this establishment and 

included in the ESCP. 

Besides, BWDB should 

have its own policy on E&S 

risk.  

The EIA guideline 

published in 2005 should 

be revised.  

3.  Social 

• In general, the BWDB has a good network and relationship 

with Development partners and other government agencies.  

• However, at local level, there is an issue of coordination. 

Since the E&S officials are mostly based in Dhaka, they are 

not connected with local government agencies, local NGOs 

and local community as well. Although the Water 

Management offices maintain communication and relation 

with local community and local government agencies 

directly and through the water management groups, their 

concern is more towards participatory water management 

and local O&M issues. 

• During project planning, and implementation, local level 

stakeholder meetings are conducted to explore the E&S 

issues. But the scope and practice of organizing E&S focused 

workshop or meeting with community and other 

stakeholder at local level in post-project time is very 

limited. 

A separate unit/wing on 

E&S risk management 

extended up to zonal level 

can take the responsibility 

of local level coordination 

and communication from 

E&S perspective. 

The IAs has committed to 

this establishment and 

included in the ESCP. 
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Sl no Component Current Capacity and Gap Remarks/ Suggestion 

4.  Technical 

• There is no established practice of training the current E&F 

officials on E&S issues especially on E&S compliance, World 

Bank’s ESF, etc.  

• However, recently the training department of the BWDB has 

started keeping one or two lectures focused on 

environmental issues, ESIA or E&S compliance for the new 

recruits and whenever any long training course is designed.  

• Each year, officials have access to several trainings but 

those are mostly from external sources.  

• None of the E&S officials have received training on World 

Banks new ESF. 

• There is no regular training program designed for the E&S 

officials.  

• The responsibility of ESMP implementation and ensuring 

E&S safeguard in project implementation go to field level 

executive engineer. In most of the cases, field engineers are 

not completely equipped with E&S compliance training. 

• In case of foreign aided projects, such limitation is covered 

by recruiting E&S staffs in the Project Management Unit and 

hiring consultants. But no permanent capacity has been 

developed. 

The technical knowledge 

is linked with permanent 

capacity. If a separate unit 

is established, they can 

arrange regular training 

and skill development 

including staffs 

certifications on E&S risk 

management (e.g., OHS 

certificates like, NEBOSH, 

IOSH, Safety Professional, 

etc.). 

The project has duly 

considered capacity 

development in the 

relevant components. 

5.  

Perceived 

Opportunities 

(advantages) of 

Adopting World 

bank’s ESF 

It ensures: 

• Environmental Sustainability 

• Environmental and Social Safeguard.  

• ESIA/EIA/SIA often help us to take best decision 

• ESF and other national international safeguard 

requirements are to help project implementing in 

sustainable manner, not to halt a project 

Staffs can obtain 

Certificates free of cost on 

Environmental and Social 

Framework - ESF 

Fundamentals, The Open 

Learning Campus of the 

World Bank Group. 

The project has duly 

considered such training 

in the capacity 

development programs. 

6.  

Perceived 

Threats 

(disadvantages) 

of Adopting 

World bank’s 

ESF 

There are some administrative and practical difficulties 

implementing ESF, e.g., as per WB requirement illegal settler 

should also get compensation which is against the government 

practices. 

Training on ESF as well as 

capacity development by 

institutional reform (as 

discussed in above) would 

help get rid of such fear of 

difficulties. 

The project has duly 

considered such training, 

capacity building and 

institutional reform. 

14.4.2 Ad hoc Capacity in Managing E&S Risk at Project Level 

In case of foreign aided projects, the project management unit often have Environmental and Social 

Experts to monitor the E&S risk and compliance. The PMU then engage several consultants to take care of 

the E&S risk management issues. For example, FREMIP, the Blue Gold Program, the World Bank Funded 

Coastal Embankment Improvement Project (CEIP), etc. have dedicated unit/s for managing E&S risk and 

monitoring E&S performance. However, their involvement is focused on providing technical support. The 

local implementation unit (Executive Office of the BWDB) still suffers the absence of E&S specialists 

which sometime lead to having gaps or inefficiency in implementing E&S risks. Since the function and 

operation of PMU are limited to the project period, post-project operation and monitoring of ESMPs or 

management of E&S risk fall under the responsibility of relevant O&M circle. Due to the lack of workforce 

and no provision of dedicated E&S unit, post-project management of E&S risk including operation and 
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monitoring ESMPs are often overlooked. Organizational arrangements for foreign funded projects are 

presented in Figure 14.1: Project Level Institutional Arrangement of BWDB (Foreign Aided Project) 

In case of a government funded project, an E&S unit like that in foreign aided projects are not common. 

The PMU or the Chief Engineer office hires a consulting firm for E&S risk assessments (IEE, EIA) and 

environmental monitoring during project construction. The post project operation and monitoring of 

ESMP fall under the responsibility of relevant O&M circle. 

The Chief Monitoring office is responsible for overall monitoring of ongoing projects but its focus is 

always on physical and economic progress of a project/s. The DG, BWDB also frequently forms taskforces 

for monitoring ongoing and completed projects but they also focus on engineering standards. The 

environmental and social management and monitoring are thus overlooked. Sometime, the committee 

adopts any Assistant Chief or Deputy Chief (E&F/Fisheries/Social Development) as a member, but their 

scope of work is very limited. Organization Chart for government funded project is presented in Figure 

14.2. 

 

Figure 14.1: Project Level Institutional Arrangement of BWDB (Foreign Aided Project) 

In case of a government funded project, an E&S unit like that in foreign aided projects are not common. 

The PMU or the Chief Engineer office hires a consulting firm for E&S risk assessments (IEE, EIA) and 

environmental monitoring during project construction. The post project operation and monitoring of 

ESMP fall under the responsibility of relevant O&M circle. 

The Chief Monitoring office is responsible for overall monitoring of ongoing projects but its focus is 

always on physical and economic progress of a project/s. The DG, BWDB also frequently forms taskforces 

for monitoring ongoing and completed projects but they also focus on engineering standards. The 

environmental and social management and monitoring are thus overlooked. Sometime, the committee 

adopts any Assistant Chief or Deputy Chief (E&F/Fisheries/Social Development) as a member, but their 

scope of work is very limited. Organization Chart for government funded project is presented in Figure 

14.2. 
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Figure 14.2: Project Level Institutional Arrangement of BWDB (GoB Funded Project) 

The E&S officials (Research Officer/Assistant Chief/Deputy Chief in the field of Environment and Forest, 

Fisheries and Social Development) posted in the Planning Directorate/Wing support incorporating the 

environmental and social risk management into the project planning. They often prepare a pre-feasibility 

report and an IEE of comparatively smaller projects with low budget. But they are not directly involved in 

project implementation and operation. 

14.5 Current Institutional Arrangement of BIWTA for E&S Risk Management 

Unlike to BWDB, BIWTA have neither a dedicated unit nor a dedicated workforce for managing E&S risk. 

BIWTA manages the E&S risk of an ongoing project by the setup of Project Implementation Unit (PIU). 

The PIU generally appoints consultants for conducting feasibility study, environmental studies (IEE, EIA, 

ESIA whichever appropriate) and for monitoring and supervision including the task of environmental 

monitoring.  The E&S consultants involved in different BIWTA project, stressed the lack of experience and 

workforce of BIWTA in handling E&S risk. The BIWTA officials also stressed the need of long-term 

capacity for managing E&S risk. 

The ESIA reports of some recent large-scale projects of BIWTA recommended setting up a dedicated unit 

for E&S safeguarding/compliance80 which has not been followed yet. While interviewing the relevant 

officials of the dredging department of BIWTA, it has been understood that strengthening the planning 

department with additional workforce for handling E&S compliance had been proposed. There is a 

similar discussion taking place for strengthening the capacity of the dredging department.  

14.6 Bangladesh Insurance Development and Regulatory Authority (IDRA) 

Bangladesh Insurance Development and Regulatory Authority (IDRA) is the nodal eegulatoryagency of 

the government for insurance sector and operates under the Ministry of Finance (MoF). Currently, it is 

implementing the Bank-funded Bangladesh Insurance and Private Pension Market Development Project 

under the safeguards policy (OP/BP). The E&S risk rating of the project is low (rated C), no Bank OP’s 

were triggered for the project.  

The JRSMP 1 will be the first project for IDRA under the Bank’s ESF. The component, as a pilot, to be 

implemented by IDRA involves running community-based insurance schemes for financial protection of 

 

 

80 ESIA and ESMP of Bangladesh Regional Water Transport Project, available at 

http://biwta.portal.gov.bd/sites/default/files/files/biwta.portal.gov.bd/page/4e97b481_943e_4ca4_ae8a_a325b0aac1b9/Final%2

0Report_Main%20Text.pdf 

http://documents1.worldbank.org/curated/es/976801468014656634/pdf/SFG1546-REVISED-EA-P154511-Box396264B-

PUBLIC-Disclosed-6-2-2016.pdf 

http://biwta.portal.gov.bd/sites/default/files/files/biwta.portal.gov.bd/page/4e97b481_943e_4ca4_ae8a_a325b0aac1b9/Final%20Report_Main%20Text.pdf
http://biwta.portal.gov.bd/sites/default/files/files/biwta.portal.gov.bd/page/4e97b481_943e_4ca4_ae8a_a325b0aac1b9/Final%20Report_Main%20Text.pdf
http://documents1.worldbank.org/curated/es/976801468014656634/pdf/SFG1546-REVISED-EA-P154511-Box396264B-PUBLIC-Disclosed-6-2-2016.pdf
http://documents1.worldbank.org/curated/es/976801468014656634/pdf/SFG1546-REVISED-EA-P154511-Box396264B-PUBLIC-Disclosed-6-2-2016.pdf
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the communities from disaster risks. This will involve community mobilization, consultations with the 

beneficiaries and stakeholders, conducting training, most of will happen rural setting. The projet’s 

SEA/SH rating is ‘substantial’ and used two tools for assessment: major civil works and social protection 

and jobs (SPJ) with both tools giving substantial rating.  

Currently, IDRA has low E&S risk management capacity and there is no E&S related staff in the PIU of the 

ongoing safeguards project. Under JSRMP 1, a E&S expert and a Gender cum SEA/SH expert are proposed 

in its PIU to support the related risk management. Further IDRA will develop a project operation manual 

(POM)for implementing the components under it that will integrate the relevant provisions of the E&S 

risk management.  

14.7 Women in the Implementing Agencies 

Currently women employment in theimplementing agencies is not as encouraging as it should be. The 

BWDB has 11.67% women staffs. However, there is no women in the top management (i.e., Director 

General to Additional Chief Engineer). Among the Superintending Engineers and equivalent other 

officials, women officials are only 2.9% (3 out of 101). Among the assistant engineers and equivalent 

officials 10.2% are women which is showing a sign of improvement.  

In case of BIWTA only 5.7% women staffs. However, among the technical and managerial staff women  

are 10.05% and among the support staff they are 5.37%. IDRA also has negligible women staff at present. 

14.8 Strengthening Capacity of E&S Risk Management for BWDB 

The BDP2100 sets out USD38 billion worth of physical and institutional investments,81which are 

projected to increase economic growth by 8 percent per year. A major portion of these investments are to 

be led by the Ministry of the Water Resources and thereby the BWDB. Since the BDP 2100 has received a 

huge attention from the major Development Partners including Netherlands, Japan, Germany, United 

Kingdom, France, Canada, the United Nations Development Programme, the Food and Agriculture 

Organization, the Asia Infrastructure Investment Bank (AIIB), the Asian Development Bank (ADB) and the 

World Bank. 

Therefore, it is expected that a significant number of large-scale projects will be soon planned and 

implemented by the BWDB. It is out of subject to mention that, management of E&S risk will become vital 

for these development projects, which will require a long-term vision and capacity development of the 

BWDB in E&S Risk Management.  

Besides, the Government has established the Perspective Plan 2021-2041 realizing the Vision 2041 with a 

reachable vision of being a developed nation by 2041. The Perspective Plan sets its pathway on four 

pillars: (i) governance; (ii) democratization; (iii) decentralization and (iv) capacity building. To this end, 

one of the key targets is improving the “Global Environmental Performance Index” of Bangladesh from 

the “bottom 5%” to “top 30%”. Such improvement can only be possible when the government agencies 

will increase its E&S Risk management capacity. 

14.8.1 Proposed Long-term Capacity for Managing E&S Risk 

In line with the policy requirements as mentioned above, and the requirement of the ESF of the World 

Bank, This E&S study proposes establishment of a new Wing/Unit to be entitled as “Environment and 

Social Risk Management (E&SRM)” headed by a Chief (equivalent to a chief Engineer, Grade 2) under the 

Director General of BWDB. In long-run, the wing will have offices at – i) Head Quarter, ii) Central Office, 

 

 

81 The World Bank, under the Bangladesh Water Platform 3.0 (see paragraph 29), plans to develop a financing strategy with the 

Government for the majority of the BDP2100 infrastructure investments. This strategy, and an accompanying implementation road 

map, are scheduled to be completed in April 2021. 
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and iii) nine zonal offices (Figure 14.3) but initially within the 3 years of SOP 1 initiation, the E&SRM unit 

at head office shall be established. This proposal will be further reviewed at the Project 1 implementation 

stage, based on detailed consultation with Implementing Agencies. The detail organogram is illustrated in 

the Figure 14.4. The E&SRM will oversee managing E&S risk of a project and thereby support to the 

planning, implementation, operation and maintenance of Water Management Project of BWDB. They will 

closely work with the field offices of BWDB ensuring E&S compliance requirements are fulfilled, the WM 

projects are operated ensuring E&S safeguards. The details job description of the E&SRM Wing/Unit 

during the project life cycle are described in the Table 14.4 below. 

Table 14.4: Job Description of the E&SRM Wing/Unit 

Planning and Pre-Construction Construction Operation and Maintenance 

• The E&SRM Wing/Unit will be 

responsible for integrating E&S 

Risk Management and Planning 

into the Water Resources 

Management Planning and 

Practice of BWDB, 

• The Wing/Unit will be 

responsible for E&S Risk 

Planning, 

• The Wing/Unit will be in charge-

of Preparing terms-of-reference 

of the SEA, SESA, ESIA, IEE, EIA, 

LARP, RAP, LMP or other 

environmental and social 

assessment works, and Support 

the Project Director while 

Engaging the E&S Consultants, 

• The Wing/Unit will provide 

necessary E&S Risk Management 

related inputs to the DPP, 

• The Wing/Unit will monitor the 

activities of the E&S Consultants 

and review, make comment and 

approve (Internal) the SEA, SESA, 

ESIA, IEE, EIA, LARP, RAP, LMP or 

other environmental and social 

assessment related reports 

submitted by the consultant, 

• The Wing/Unit will coordinate 

with the Department of 

Environment and will be in 

charge of obtaining and renewing 

Environmental Clearance 

Certificate from the DoE, 

 

• The Wing/Unit will be responsible for 

E&S Risk related Support to 

Implementation 

• The Wing/Unit will also be co-

responsible for implementing the ESMP, 

RAP and other E&S Risk management 

plans along with the O&M 

division/Project Director in concern. The 

Wing/Unit will maintain close 

cooperation, collaboration and 

coordination with the O&M divisions in 

implementing ESMP and vice-versa.   

• Responsible for assisting Project 

Directors in reviewing bid documents 

for inclusion of ESMP measures, 

overseeing and monitoring construction 

activities, producing periodic monitoring 

reports and submit them to DOE and 

funding agencies,  

• Ensuring inclusion of ESMP including 

OHS and CHS aspects, ESCPs, and ESMP 

budget with detailed BoQ in bidding 

documents, 

• Advising on ESMP principles and 

requirements to CSC, contractors, and 

providing training to BWDB field staffs, 

and others as needed to ensure effective 

implementation of the ESMP, 

• Supervising CSC for the implementation 

of ESMP, 

• Closely coordinate with other concerned 

agencies, local governments and 

communities to support implementation 

of ESMP and RAP, 

• Preparation of progress reports on 

implementation of ESMP and RAP.  

• Will be jointly responsible for 

Implementing E&S Monitoring Plan 

along with the PD or the O&D division in 

concern 

• The Wing/Unit will be 

responsible for E&S Risk 

related Support During 

O&M 

• The Wing will be 

responsible for 

coordinating with DoE for 

Renewing Environmental 

Clearance Certificate. 

• Prepare Necessary E&S 

Monitoring report for the 

purpose of renewal of 

Environmental Clearance 

Certificate 

• Will be jointly responsible 

for Implementing E&S 

Monitoring Plan along with 

the PD or the O&D division 

in concern 

• Plan and propose training 

and skill developments of 

staffs in emerging fields, 

such as OHS, wildlife 

conservation, disaster risks 

and climate change, and 

• The Wing/Unit will also 

inform the O&M Division in 

Concern when any E&S 

risk 

management/mitigation 

measures are needed to 

ensure E&S safety of a 

project during O&M 

• The Wing will also 

coordinate with the Chief 

Water Management office 

and work closely with the 

Water User Groups to 

enable them taking care of 

regular E&S Risk 

Management Measures and 

to enable them taking E&S 

risk management related 

decision. 
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Figure 14.3a: Proposed Institutional long-term Set-up of ESRM Wing of BWDB 

If the implementation of long-term set-up as illustrated in Figure 14.3a seems to be difficult during the 

tenure of SOP 1, a ESRM unit with limited manpower (Figure 14.3b) might be established as a stepping 

stone towards the long-term vision as illulstrated in Figure 14.4.  
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Figure 14.4b: Proposed Institutional long-term Set-up of ESRM Wing of BWDB 

 

14.8.2 Laboratory Facilities 

BWDB has an old laboratory, which has very limited resources. It is recommended that BWDB establish a 

central Laboratory focusing on Environmental and Ecological Health of the River and Floodplain. In 

addition to environmental and ecological health monitoring equipment (e.g., water quality parameter 

testing equipment, benthos and plankton examination equipment, etc.) the laboratory should be 

equipped with online monitoring facilities at major rivers, data management and reporting, storage of 

data in a central server, etc. Additional study will be needed whether the existing laboratory will be 

refurbished or a new central laboratory will be established. If new then the requirement of workforce and 

equipment will be assessed and will be proposed later. 
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Figure 14.5: Organogram of the Proposed E&S Risk Management Wings of BWD
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14.8.3 Proposals for Strengthening Project Level Capacity to Support the Implementation of 

JRSMP Project 1 

For strengthening the project level capacity to support implementation of the JRSMP Project 1, a number 

of E&S experts are proposed to be recruited for the Project Implementation Unit/Project Management 

Unit (Table 14.5).  Besides, a third-party consulting firm should be recruited for supervision and 

monitoring of ESMP implementation. E&S consulting teams will be required for updating the E&S 

Documents of S1 and E&S Documents of P2.  

Table 14.5: E&S Individual Consultants for the PIU 

Sl. Position Person-months 

1 Deputy Chief (ESHS) 42 

2 Environmental Specialist  42 

3 OHS and labourSpecialist 42 

4 Resettlement Specialist 42 

5 Gender and SEA/SH Specialist 42 

6 Communication & GRM Expert 42 

7 Training Coordinator 42 

14.8.4 Support from Field Level Offices of BWDB 

The PMU/PIU can obtain field level support from field offices. Such supports might include the following: 

• Maintain liaison and interaction with the PAPs and local communities to address their 

concerns; 

• Provide proper guidance to PAPs for the submission of their requests for compensation as 

per eligibility and entitlement; 

• Help the PAPs to forward their complaints, if any, to the GRC; 

• Maintain close liaison with PMU, E&SRM Unit/Wing, contractor, and relevant government 

departments for RAP implementation; 

• Distribute the notices to the entitled PAPs regarding payment of compensation; and 

• Facilitate the PAPs for completing the necessary documentation to receive their entitled 

payments; and 

• Maintain close liaison with PMU, E&SRM Unit/Wing, contractor, and relevant government 

departments for RAP implementation and traffic management. 

14.8.5 Construction Supervision Consultant 

CSC will be responsible for the following tasks: 

• Responsible for the supervision of RAP and ESMP implementation  

• Updating the RAP before start of RAP implementation; 

• Supervise civil works, ensuring compliance with all design parameters including quality 

requirements   

• Ensure Contractors include EHS parameters based on Job Hazard Analysis in their Method 

Statement 

• Supervising contractors for ESMP implementation and issuance of noncompliance reports 

• Conduct EHS and ESCOP trainings 

• Provide input, advice and approval on activity specific method statements relating to ESMP 

• Prepare monthly reports and submit to PMU 
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The E&S staffs of CSC with estimated person-month person-months are presented in Table 14-8. 

Table 14.6: Consultancy Service for Construction Supervision and Monitoring 

Position Name No. of Position Person-months 

Environmental Specialist 1 30 

Biodiversity and Wildlife Specialist 1 26 

Socio-economic Specialist 1 22 

Gender and SEA/SH Specialist 1 20 

Land Tenure & Resettlement Specialist 1 20 

Stakeholder Engagement & Communication Specialist 1 30 

Community and Occupational Health & Safety Specialist 1 26 

Labor Laws Specialist 1 16 

EHS Inspectors 8 304 

14.8.6 Contractor 

Contractors will be responsible for the following: 

• Preparation of CESAP with site and issue specific mitigation and management plans for 

approval of CSC before mobilization. 

• Preparation of Occupational Health and Safety Plan based on risk assessment, construction 

methods, site specific hazards. Revise OHS Plan (a) when there is a change in the scope of the 

project, (b) there is a change in construction methodology/technique based on site condition, 

and (c) following significant OHS hazard or a major accident. 

• Responsible for implementation of mitigation and monitoring measures and controls (OHS 

Processes and SOPs) proposed in the ESMP  

• Prepare separate monthly reports for addressing environmental and social impacts and OHS 

issues 

The following personnel presented in Table 14-9, are required in the contractor’s environmental, social, 

health and safety team: 

Table 14.7: EHS Staffs of Contractors 

Position Name No. of Positions Person-months 

Environmental Specialist/Manager 4 24 

OHS Specialist/OHSO 4 24 

Communication Specialists 4 24 

Licensed Medical Doctor (MBBS) 2 24 

Medical Technician 2 24 

EHS Inspectors 8 24 

14.8.7 Panel of Experts 

The Panel-of-Experts (POEs) will provide independent guidance to implementing agencies and the 

Consultants will be recruited by the IAs. They will guide the Program’s preparation and implementation 

as part of the E&S risk mitigation and management. Table 14-10 presents the POE members and their 

estimated person-days.  
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Table 14.8: Panel of Experts 

Position Name No. of Positions Person-day 

River Training & Hydro-morphology Expert 1 40 

Navigation Expert 1 40 

Rural Livelihood Expert 1 40 

Bio-diversity Expert 1 40 

14.9 Strengthening Capacity of E&S Risk Management for BIWTA 

In line with the policy requirements described in section 14.6.1 and the requirement of the World Bank’s 

ESF, this E&S Study proposes a dedicated directorate on E&S Risk Management in BIWTA to be headed by 

a director. The directorate is proposed to be established under the office of the Chairman of BIWTA, and 

will  e functional by the time of the SOP 1 mid-term review (MTR). Figure 14-5 presents the proposed 

human resources required under the proposed E&S Risk Management Directorate. 

 

14.9.1 Figure 14.6: Organogram of the Proposed E&S Risk Management Directorate of BIWTA 

14.9.2 Proposals for Strengthening Project Level Capacity to Support the Implementation of 

JRSMP Project 1 

For strengthening the project level capacity to support implementation of the JRSMP Project 1several E&S 

specialists are proposed for the Project Implementation Unit (Table 14.11).  Besides, a third-party 

consulting firm needs to be recruited for supervision and monitoring of ESMP implementation (Table 14-

12).  

Table 14.9: E&S Individual Consultants for the BIWTA PIU 

Sl Position Name No of Positions Person-month 

1 Environmental Specialist  1 42 

2 Resettlement Specialist 1 42 

3 Gender and SEA/SH Specialist 1 42 

4 Communication & GRM Specialist 1 42 

5 Biodiversity Specialist (Aquatic Ecology) 1 42 

6 OHS Specialist 1 42 

7 Training Coordinator 1 42 
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Table 14.10: Consultancy Service for Construction Supervision, Monitoring (BIWTA) 

Sl Position Name No of Positions Person-months 

1 Environmental Specialist 1 26 

2 Biodiversity and Wildlife Specialist 1 26 

3 Socio-economic Specialist 1 20 

4 Gender and SEA/SH Specialist 1 14 

5 Land Tenure & Resettlement Specialist 1 12 

6 Stakeholder Engagement & Communication Specialist 1 26 

7 Community and OHS Specialist 1 26 

8 Labor Laws Specialist 1 14 

9 EHS Inspectors 6 156 

14.9.3 Consultant for the Preparation of Phase 2 

Consulting services will be required to prepare E&S documents for Phase 2 interventions and Navigation 

Master Plan under the Program. Table 14-13 presents the human-resources required and an estimated 

person-months for the services. 

Table 14.11: Required Resources for the Phase 2 Preparation 

Sl Position Name No of Positions Person-months 

1 Environmental Specialist (International) 1 2 

2 Environmental Specialist 1 4 

3 Ecologist 1 4 

4 Social Development Specialist 1 4 

5 Gender & SEA/SH Expert 1 4 

6 Occupational Health & Safety Expert 1 4 

7 Consultation and Communication Expert 1 4 

8 Field Surveyors 4 12 

14.10 Requirements of National Policy 

The Government of Bangladesh has already introduced the 2021-2041 Perspective Plan (PP2041) which 

is a continuation of vision 2021, has been embraced by the government and aims to carry the country to 

the path of development. Out of the major priority areas of this road map GOB has placed a special 

emphasis on “BLUE ECONOMY”, which has focused to increase the economic growth keeping the natural 

environment protected and aquatic and terrestrial resources safe.  

There is no shortage of environmental rules, regulations and plans in Bangladesh. Many laws and 

regulations have been enacted over the years to protect and mitigate the environmental risk/impact and  

programs and policies are in place to adapt and minimize the adverse effects of climate change. However, 

the results on the ground are less than satisfactory causing much weaker performance of Bangladesh in 

environmental management relative to other countries.  The main constraints are skilled and trained 

human resource and administrative capacity.  

In line with the achievement of Vision 2041 the BWDB and BIWTA under the Ministry of Water Resources 

and Ministry of Shipping (MoS) is currently playing a vital role by implementing the Jamuna River 

Sustainable Management Program which is funded by World Bank and Asian Infrastructure Investment 

Bank (AIIB). In the recent years most of the donor agencies including World Bank has mandated all 

borrower to manage and mitigate substantial Environmental and social risk that is associated with the 

development project. Albeit the IAs has the experiences to work with Bank funded project under old 

Operation Policies/Bank Policies. However, World Bank has initiated new Environmental and Social 

Framework (ESF) with ten Environmental and Social Standards (ESS) in October 2018. JRSMP will be the 

first ESF compliant project for theIAs, involving substantial E&S risks management. Therefore, the 

proposed program demands more dedicated and skilled workforce to manage E&S impacts and risks.  
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Based on the gaps of current Organogram and opinion of the employees from BWDB E&S unit, the 

Consultant has prepared and proposed an updated Organogram for BWDB, with the following changes 

and addition to strengthen the E&S Risk Management unit: 

• Some positions are increased by number and some are modified by their position names 

with specific roles and responsibilities. 

• New Position has added to strengthening the capacity of E&S unit to cope with ESF. 

• Entry level positions RO (Social Science) and RO (Communication) will be promoted to Assist

ant Chief (Social Science). Similarly, RO (Environment) and RO (OHS) will be promoted to 

Assistant Chief (Ecology). 

• Principal Officer (E&S RM) positions are the promotional position for Deputy Chiefs. 

• Similarly, Additional Chief (E&SRM) is the promotional position for PO (E&SRM) and Chief 

(E&SRM) is the promotional position for Additional Chief (E&SRM) 

It can be assumed that the proposed Organogram for both BWDB and BIWTA will not only enhance their 

capacity of the E&S unit but to form an individual strong platform with environmental and social 

expertise where there will be a specific carrier path to develop the young professional. 

14.11 Capacity Building and Training 

Capacity building for effective implementation of the E&S Risk Management is a key element of the ESMP 

and will require to be carried out at all tiers of the project, including BWDB head office and zonal offices, 

BIWTA, CSC, and contractors.  At the construction site, CSC will take the lead in implementing the capacity 

building plan, though the contractors will also be responsible to conduct trainings for their own staff and 

workers.  The various aspects that are covered under the capacity building will include general 

environmental and social awareness, key environmental and social sensitivities of the area, key 

environmental and social impacts of the project, ESMP and ESCOP requirements, OHS aspects, and waste 

disposal. Table 14-14 provides a summary of various aspects of the environmental, OHS, and social 

trainings to be conducted at the construction site.  The plan along with the budget should be further 

reviewed by Project 1, implementation consultant and may revise as needed in consultations with IAs.  

During the O&M phase of the project, these trainings will continue to be conducted by the staffs of IAs for 

all relevant O&M personnel. 

Table 14.12: Environmental and Social Training 

Contents Participants Responsibility Schedule 

• General environmental and socioeconomic 

awareness; 

• Environmental and social sensitivity of the 

project influence area;  

• ESCOP Mitigation measures;  

• Community issues and workers’ code of 

conduct; 

• Grievance Mechanism; 

• ESMP 

• Awareness of transmissible diseases  

• Social and cultural values.  

PMU; 

CSC; selected 

contractors’ 

crew 

CSC 

Prior to the start of the 

field activities. 

(To be repeated as 

needed.) 

• Certificates on Environmental and Social 

Framework - ESF Fundamentals, the Open 

Learning Campus of the World Bank Group. 

E&S Risk 

Management 

Staffs 

Proposed E&S 

Risk Management 

Unit or 

Directorate 

Online participation 

• OHS Plan 

• Job Hazard Analysis 

• Incorporation of EHS in Method Statement 

Construction 

Workers 
Contractors  

Prior to the start of the 

construction activities. 

(To be repeated as 

needed.) 
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Contents Participants Responsibility Schedule 

• Road safety; 

• Defensive driving/; Waste disposal; 

• Cultural values and social sensitivity. 

Drivers;  Contractors  

Before and during the 

field operations. 

(To be repeated as 

needed.) 

• Importance and use of PPEs and emergency 

communication 

• Excavation, Cranes and Rigging, Working at 

heights, scaffolding,  

Workers Contractors  

Before and during the 

field operations. 

(To be repeated as 

needed.) 

Application of Contractual Instruments during 

OHS violations   

Excavation and trenching 

OHS in handling and transportation of 

mechanical equipment 

Contractor, 

CSC, E&S 

Risk 

Management 

Staffs 

CSC During construction.  

Overseas training on EHS for E&S Risk 

Management Staffs 

E&S Risk 

Management 

Staffs 

CSC During Construction 
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15.  Conclusion 

The proposed SOP 1 of the JRSMP is mostly to serve the preparation of the future SOPs of the JRSMP. 

Therefore, the proposed activities and interventions under SOP 1 have been planned and designed to be 

small-scale in comparison with the overall program.Key impacts identified with SOP 1, are to be 

construction related which might be: 

• Noise impact primarily associated with pile driving;  

• air quality impacts primarily related to fugitive dust dispersion, rock crushing, soil excavation 

and relocation 

• biodiversity impacts to the listed species such as Ganges River Dolphin 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 risk and impacts; 

• impacts related to communicable and vector-borne diseases associated with labor force influx; 

• Impacts on livelihoods due to land acquisition and resettlements. 

Most of these pre-mitigation impacts are assessed to be substantial to moderate. The impacts of 

construction activities areto be mostly local and can be easily mitigated by adoption of ESCOPs and GIIPs. 

The operation and maintenance phase impacts can be managed by the mitigation plan and ESMP 

proposed in this ESIA. The ESMP covered:  

• River and Floodplain Management Plan; 

• Ship Pollution Management Plan; 

• Fisheries Management Plan; 

• Biodiversity Management Plan including Net Gain Strategy and Future Research; 

• Compensation Plan; 

• Resettlement Plan; and 

• Livelihood Restoration and Development Plan 

The ESIA also included a systematic assessment of client capacity for managing E&S risk which has been 

determined to be limited and therefore calls of institutional strengthening and capacity building of IAs. 

The ESIA explicitly recommends setting an E&S Risk Management Unit at each IA. The E&S Risk 

Management Unit shall be defined, placed clearly in the organogram and established to be effectively 

functional within the 3rd year of the project initiation. However, the ESIA also recommends, the E&SRM 

needs to be horizontally and vertically expanded in the long-run, probably during the future SOPs. Such 

strengthening would enable the IAs to ensure ESMP are implemented and monitored in line with the ESF.  

Considering all the mitigation measures and ESMP are in place, the residual impacts of the SOP 1 would 

be low, one exception is to be noise impact which would be moderate after mitigation. 
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