Bangladesh Water Development Board

May 2015



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Annex A: EIA Study Methodology

Annex B: Terms of Reference of Study

Annex C: Location and Specification of Different Fsh Habitats and Chars
Annex D: ToR for Integrated Pest Management Plan

Annex E: Tree Plantation Plan

Annex F: ToR of Consulting Services for Preparationof Biodiversity Management
Plan and Implementation of RMIP Monitoring Program

Annex G: ToR for Floodplain Fisheries Developmentificluding List of Khals and
Beels with Recommended Improvements)

Annex H: Emission Factors

Annex |: Environmental Codes of Practice
Annex J: Assessment of Upstream Impacts
Annex K: EMP for Resettlement Sites

Annex L: ToR for External Environmental Monitoring (Environmental Team of
External Monitoring & Evaluation Consultants)

Annex M: Report of Consultation and Disclosure Workshops

Bangladesh Water Development Board i
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Citation in the main text (Volume IBection 1.4

The present EIA of the River Management Improvenfemigram (RMIP) has been
prepared following the standard methodology comgjstf the steps listed below.

Review of the program details and meeting/discunsswith the design team
Review of the policy and regulatory requirements
Reconnaissance field visit and initial scoping aagkening

Collecting and analysis of baseline environmental aocial data with the help of
secondary literature review and field data coltarcti

Consultations with the stakeholders including bemafy/affected communities
Impact assessment
Preparing environmental management plan
Compilation of the present EIA.
These steps are discussed in the following sections
# $ %

At the outset of the study, detailed meetings e with the main consultants (design
team) in order to understand the project, its keygonents, the overall time schedule,
and other relevant details. During these meetidgssussions were held regarding the
need of close coordination among the various temtisding the design team, social

safeguard team, and the EIA team. It was agresdhb three teams will make efforts to
hold fortnightly if not weekly meetings to ensuilese coordination as well as sharing of
information among the teams. Subsequent to tHishe necessary reports, documents,
and maps were obtained from the design team. TAddam reviewed these documents
and held additional meetings with the design teansdek clarifications and further

information on various aspects of the project.

A meeting was also held with the WB’s environmemedalists to discuss the
understanding of the project, depth and breadtth@fenvironment assessment, and the
overall study schedule.

Initial scoping of the EIA study was also carriad at this stage and plans were made for
the reconnaissance site visit.

& C(
A reconnaissance field visit was organized fromtd36 July to have a first-hand idea
about the project, its components and its probabpeacts on the local environment and
community. Mr. Mohammad Omar Khalid, independenviemment specialist was
accompanied by Dr. Istiak Sobhan, EMP specialisd &d. Sunil Boron Debroy,

Hydrologist and two field staff of IUCN. From theam consultant team, Mr. Habibur
Rahman, Deputy Team Leader led the team in thd. fi2lring the reconnaissance visit,

! The Program was earlier named as the River Bapkdwement Program (RBIP).
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the team also visited 13 proposed resettlemerst &itean initial environmental screening.
Some photographs showing the project area aremisgseFigure A.1 below.

W -

Figure A.1: Present condition of project site (a) Baliaghgri existing embankment,
Changacha union of Sirajganj (b); Pukuria Bhanderbai existing embankment in
Goshaibari, Dhunat, Bogra; (c) Per Debdanga Fishpas Sariakandi Bogra; (d)
Erosion of Brahmaputra river bank in Kurigram Sadar

)

Subsequent to the reconnaissance field visit, tloedtion Report was prepared that
included detailed methodologies particularly foe tiield data collection. The table of
content of the Inception Report is given below.
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As an outcome of the initial scoping and the reeissance field visit discussed above,
the project area off influence was determined,esxdbed below.

The influence area of the program has been dedwadidering areas that are likely to be
directly or indirectly affected by the RMIP consttion and operation, including but not
limited to: the extent the program would have mpact on the floodplain areas, lateral
fish migration, hydrological network and road netkoand the project footprints. The
following criteria have been considered to defime influence area:

Floodplain area: The extent of flood plain area th#i be protected from the floods by
the flood embankments (BRE) has been primarily iciemed as the program influence
area. This area has been derived based on the dateflite maps and GOB topographic
maps through digital elevation model (DEM).

Flood Inundation: The extent of flood inundatiorusad by breaches of BRE. Satellite
maps were analyzed for August-September, 2014 tergtand the extent of flooding
from breaches and internal rivers like the Dhadblagdhkumar, Teesta, Karotoya, Bengal,
Ichamati and Hurasagar.
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Connectivity: The area is crisscrossed with a ngtvad khals which carry flood waters

from Jamuna to the internal rivers on the westete sf the project area. The inundation
area of the internal rivers was also considerethdutelineation of influence area. On the
other hand, all these rivers are interconnectednbynerous khals, tributaries and
distributaries forming a hydrological network inetrentire north west region. For
example, Mahananda, Punorbhaba which are majorsrvethe north west region, are
connected to the Atrai-Karatoya-Bengali system Wwhdrains to the lower Jamuna
through the Hurasagar/Baral in the south east cafnihe region.

Lateral Fish Migration: Some fish species of Jamsnah as major carps undergo lateral
migration from Jamuna to floodplains for spawnifitne migratory routes have been
affected by the BRE and the proposed interventédss have a potential to impact these
lateral migratory routes. The extent of lateral maigpn from Jamuna to floodplains is
included in the project influence area. The othgretof fish migration in Jamuna is
longitudinal migration between upstream and doveastr (e.g. hilsa migration from sea
to Jamuna). Since the BRE and proposed interveiioth not have any impacts on the
longitudinal migratory routes, these areas aramadided in the program influence area.

Road network: Road network and other flow barrtewcdures have been considered. The
western boundary of the influence area is thuDiheka-Bogra highway which impedes
flood waters to flow westward. The southern bougdadefined as Jamuna bridge since
it will be connected with the road to be develogedugh phase 3 of the RMIP program.

Significant Habitats (Eco-dynamic area): There miany significant ecological habitats
in the project area especially in the chars. Tlegmm will not have any impact on the
chars. However, the nearest chars were alsodmnesi to be a part of the influence area.

Movement of inhabitants — resource harvest, comaatioin, livelihoods.

Project footprints: Areas that are directly fallden foot prints of the projects, ancillary
facilities, temporary construction areas and wordanp sites, borrow areas, access roads
to the project facilities for transport of mateyialc.; areas that will be affected by the
emissions from construction and by operation dfitra etc.

The Program influence area is showrrigure A.2 (next page).
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Figure A.2: RMIP Program Influence Area
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The baseline condition of the project area has Heemulated on the basis of the
information collected from secondary and primartadsources through literature review,
field investigations and consultations with differestakeholders. The baseline has been
established in respect of air quality, noise, riwesrphology, surface and ground water
quality, settlements, agriculture, livestock, fiskse, forestry, ecology, terrestrial and
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aquatic flora and fauna, socio-economic and irstibal condition. Primary data on

water resources, air quality, noise, agricultuinessitock, fisheries, forestry, ecology, and
terrestrial as well as aquatic flora and faunaldesen collected by conducting an intensive
field survey. Additional data and information haseh collected through rapid rural

appraisals (RRA), participatory rural appraisal®A®, focus group discussions (FGD)

and key informant interviews (KII).

Maps prepared by using GIS and Remote Sensing haea used in collection and
development of baseline database. In this regadNIUeam coordinated with main
consultant and their associates, such as CEGIS.Réased GIS maps have been
prepared and used in designing the traverse linegsi carried out the field work along
the traverse lines. The field teams used appr@psiatvey instruments, e.g. checklists and
semi-structured formats to record the informatiarddferent resources.

I $

All relevant secondary information was collected describe the baseline of the
environmental and ecological setup.

/ 1
Field surveys have primarily been conducted by fiakel investigators with biology,
fisheries and engineering background. They have lgeeded, monitored and supported

by the senior specialists in the EIA team. Thedfisdlam has collected field data using
structured questionnaires in addition to FGD, PRA KlII.

The team has walked through the entire length ®RMIF* (182 km) and collected data

from the proposed alignment of the embankment coex and the nearest river channel
from the right bank. The field investigations weararried out during September and
October 2014. The field observations are includdtie@end of the Annex

o !

To establish the baseline soil quality in the prbpgrea and to monitor future impacts, soil
samples were collected near the proposed congtnuateas of the embankment and bank
protection works. Seven sites are identified faf sampling in a way to cover overall
project area with adequate distribution. Thesetiona Balighurghuri, Changacha union
of Sirajganj, Pukuria Vandarbari and Anterpara ofjga and analyzed various parameters
such as pH, texture, total phosphorus, total Nemgdrotal Potassium, Total Sulfur and
Pesticide residue for quality. Locations of the phng sites are shown fRigure A.3.

o !

Ambient air quality has been measured in seventimts close to the proposed
embankment alignment. The sampling sites are teelen a way to cover major towns
where there is relatively high traffic and the ardaminated by agricultural lands where
relatively there is no pollution sources. Two sagspkach in Sirajganj, Bogra and
Kurigram districts. Air quality parameters propdse national air quality standards are
considered for sampling. Locations for the fieldadaollection points are provided in
Figure A.3.

Equipment Used: High Volume Sampler (it works naiyn@-8hr)

% Length of total RBIP (including priority embanknieand future embankment)
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DOE, Bogra followed the ECR 1997 and AmendmentO8f®2Rules.
Suspended Particulate Matter (SPM) values are diyehe collective values of
PM2_5 and PMo.

1

Noise data has been collected from seven siteshessdame location of air quality
measurement. At each site, noise data has beerdegecéor two times-day and night.
Locations for the field data collection points grevided inFigure A.3.

Equipment used: Noise meter

Averaging Period: Several measurements have b&en tnd maximum value
of the noise has been chosen.

DOE, Bogra followed the ECR 1997 and AmendmentOff&2Rules.
2

Surface Water. Data was collected on the general pattern ofasarivater distribution
and major drainage patterns, including rivers, smaterwaysbeels khals and flooded
areas. FGD and public consultations were donel aitas to collect primary information
and anecdotal data. In particular, the followingormation was collected from both
primary data (Field Investigation) and secondamada

Drainage System (natural and artificial) and tlagstribution
Seasonal changes in water level

Seasonal changes in drainage

Extent, periods of occurrence and causes of waggihg

Effects of existing infrastructure (roads, canhls/ding) on drainage
Extent of interconnection

River erosion

River stages and discharges for standard returadser

Water availability for irrigation

Secondary data was also collected on the hydrabgiycle within the overall watershed
encompassing the study area, giving mean, maxiimngmanimum discharges and water
levels for all major (lotic) flowing water bodiesdluding main rivers. Data on canal
sources and also for lentic (standing) water bodiesbeelswere collected from field
investigation. Information was also gathered odrblpgical problems in study area are
including; flooding (Flash floods and other typesyater logging and inadequate
drainage.

To understand the river water quality, historiedard of water quality has been collected
from the Department of Environment (DoE) at Tedstdge, Jamuna bridge, downstream
of Jamuna bridge near Jamuna Fertilizer Plant,Namtlina. Data of both dry and winter
season has been collected.

During thefield investigations, water samples were colledtedh surface water resources
(rivers, beels) considering the connectivity of lshand location of proposed regulator.
The parameters considered for water quality aresalived oxygen, biological oxygen
demand, total dissolved solids, electrical conditgti pH and temperature. Locations of
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these sampling sites are shownFigure A.3. Details of sampling methods and results
are given later in the Annex.
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Figure A.3: Sites for Assessment of Air quality and Noisand sampling of Water
and Soil

Ground water. Groundwater is the primary source of drinkingtie project area.
Ground water samples were collected from two tuleiswwhich are located upstream
and downstream of the priority area. The groundwaamples have been tested against

Bangladesh Water Development Board A-8



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

drinking water standards (pH, chloride, iron, bbmarate and total dissolved solids).
Locations of groundwater sampling sites are showiigure A.3.

!

Ecologically Sensitive EcosystemDuring the study, all sensitive ecosystems Haeen
identified along the embankment alignment and th&oriver and nearbgharlands(river
islands or shoals). GPS locations have been cetletr all ecologically important
locations. All sensitive ecosystems have been nhfgrethe entire Area of Influence of
the project. Questionnaires and data collectioretshéor ecological field survey are
provided in later in the Annex.

Terrestrial Environment. For development the baseline information of tleelstrial
environment the following parameters have beerectddd by the field team:

Terrestrial flora
General vegetation pattern on the site

Nearby homestead vegetation including major tregeisg according to their
canopy cover (estimation of canopy cover percentage

Information on plantation or orchards (if any)
Cropland and woodland (if any) and their landuse
Roadside vegetation

Grassland (if any in the vicinity) composition aheir importance for wildlife
especially avifauna

Fallow land (if any) why fallow and landuse and wnjance

Utilization

Wetland vegetation

Recent trends (whether increasing or decreasingpiavailing threats)
Terrestrial fauna

Terrestrial wildlife species and their importanoe atatus

Identification of important wildlife habitats ankdir movement/migration pattern
(especially for the wildlife that depends on theerifor drinking and fishing, e.g.
fishing cat)

Recent trends (whether increasing or decreasingpiavailing threats)
Biodiversity including terrestrial Species diveysit
Homestead vegetation
3

The following data was collected on the wetlandd &pes of aquatic habitat in the
project’s Area of Influence:

Aquatic flora
Ecology and plant community
Abundance and distribution
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Growing period
Recent trends (whether increasing or decreasingpiavailing threats)
Utilization
Recent trends (whether increasing or decreasingpiavailing threats)
Aquatic fauna
Aquatic wildlife species and their importance atatiss
Identification of their habitats, breeding and raigwn patterns in the project area
Wetland birds
Recent trends (whether increasing or decreasingpkevailing threats)

Impact on aquatic wildlife from the project actwincluding short and long term
impacts (impact from changed landuse, noise, hymesence)

Utilization
Recent trends (whether increasing or decreasingpkevailing threats)
Biodiversity (including aquatic Species diversitydaecent trends.

Baseline scenario of floral species has been peepavith special emphasis on
endangered and protected species. Classificaticgatellite images and reconnaissance
field visit has been made to assess the varioustaBgn types / ecosystems present
within the direct impact area and charlands nearpttoject site. The major ecosystems
found from the images have been visited and a epeassessment has been made.
Standardized transects were established in ordeassess species composition and
vegetation structure. Also, recent trends have legermined on the basis of field data,
interviews, and literature review.

Data collection on charlands (river islands) inelddRemote Sensing image analysis,
vegetation and wildlife survey. Also, recent tremdls be determined on the basis of field
data, interviews, and literature review.

Mammals have been assessed on an opportunistis imasill of the teams. The small
mammals (eg, like Small Indian Mongoose, Short-dokait bat) are easily observed
during walk over surveys. Interviews have also bkeld with known “hunters” in the
area to assess the presence of game species.

For the assessment of amphibian and reptile spefiessity in the study area line
transects and opportunistic surveys have been dgseghibian transects were selected
focusing on croplands, stagnant water, running meae bushy areas as typical habitats.
Additional interviews have been conducted with lopaople using photographs of
amphibians and reptiles to determine the presehcperies. The surveys were carried
out during both day (5:30am-6:30am) and night (@pm) times by the following
methods.

Gangetic Dolphin. Line transects survey were carried out to deteenthe population
size of the Dolphin in the project sites. The léngt line transects was 1km and during
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survey team used a boat with a speed of 2 km. $siwwere conducted between 9.30 am
and 11.30 am. Two observers scanned the watexcgufor the sign or dolphin, whereas
a third observer took notes by direct countinggpecies. All sightings were noted with

GPS coordinates.

Gharial (Gavialis gangeticug also known as the gavial, and the fish-eatingighas a
crocodilian of the family Gavialidae, native to thadian Subcontinent. Although, the
species is no longer have a viable population énJdmuna river but it is still regarded as
the most suitable habitat for this species. In fast years several juvenile has been
captured by the fishermen. Anecdotal informatiors wallected during interviews with
the community about the presence and sighting afigh The probable habitats were
also identified during the field investigations.

Birds including Migratory Birds . Birds have been assessed during walk-over surveys
Identification was done by both visual and vocareltteristics with added support from
photographic evidence. The bird inventory has Heed to the vegetation / ecosystem
types identified during the floristic survey. Inteaws with the local villagers were held to
find out the presence of migratory birds during teis. Further information on the
migratory bird has been obtained through literatakeew.

A fish and fisheries survey was carried out in pih@ject influence area of the proposed
RMIP to prepare a fisheries baseline of the studwy @nd also to identify the important
fishery components those need to be taken carétothe initial stage the study, a
baseline survey was conducted. The methodologied ae - direct field data collection
and sighting, public consultation, secondary dataysis, focal points interview, market
survey, fish catch assessment survey, applicatiorermote sensing and GIS tools and
extensive literature review. A logically designéshfcatch assessment survey was carried
out to identify fish biodiversity of the projectusly area. The survey conducted in 50km
priority area was more intensive than that of témaining 132km of the RMIP. The
survey was conducted from 25 Aug to 15 Sep 201#hduhe high flow season. A total
of 33 FGD, 10 Catch Assessment Survey (of diffegadrs), transect walk and in-situ
observations were carried out during this periodcdtions of FGDs and consultations
carried out to collect baseline ecological datapaesented ifrigure A.4.
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Survey methodology was selected on the basis afett@nnaissance survey outcome and
various subsequent discussions held within the Ea&m. Initial desk analysis was

carried out to assess fish biodiversity and fiskeeniesource status. The survey was
designed to fill up the knowledge gaps of the idiexdt major fisheries resources. The key

parameters of the survey are provided inTthble A.1

A-12
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Table A.1: Fish SurveyDetails

& +  -(/ %

L% $ $

%

Site selection Sampling sites were selected for each of thecatdrs by considering the
characteristics of the sub-habitat types of the ulamriver system, associated
environmental factors, major fisheries charactetidocal knowledge, past and present
scenarios, time and resource constraints. The dtnxBtions were selected after field
visits and detail corresponding with the stakehadef the project. Specific spots
identified considering sampling strategies as mdected method. GPS readings were
taken for each sampling spot. However, probablations of the catch assessment survey
were selected after a reconnaissance visit in thegt area. In total, 20 sites along the 5
river cross sections at the distance interval dkrhOalong the river and interval of 0.5 km
across the river carried out within tphase 1project influence area along the 50 Km

of the Jamuna Right Bank for which EIA is being comlucted (Figure A.5). In
addition, catch assessment was carried out in anétlocations of the connected canals
of the right bank which are identified by local cmmmity as potential fish shelter
grounds. Beside, a questionnaire survey was als@daout in different fishing village
and among the associated stakeholders to colleaigbessary fisheries information. The
frequency for the remaining area was much lessanainterval of 25 km along the
proposed alignment of the embankment. The catasasgent survey also carried out for
beels and khals.
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() ()

N N
Figure A.5: Sampling Locations

Sampling materials Specific depth and sampling time was recordedgaleith special
information on weather condition e.g. sunny or yailay. Local fishing gears and boats
were used for catch assessment survey. Samplingstiwere recorded accordingly.
Sorting, counting and identification of fishes wesaried out in situ. Identification of the
fish species has done by following standard liteeet and FAO web tools for fish
identification e.g.!'0 0 . Photographs of the identified fishes were codldct
giving unique code to identify at the later stafesh catch composition, total length,
body weight, age, sex, were also collected in gitewatch assessment survey sheet was
used to record the collected data for each sanmulavifled at the end of the Annex).
Different field equipment was used for sorting, ritiication and determination of the
necessary measurements of captured fishes. Matkgeys was also carried out to
compare the fish catch composition. FGD, marketirchanalysis and fishermen
livelihood analysis has also been initiated thimeti using a checklist. Area of
conservation significance i.e. fish breeding granere demarcated using GPS machine.

Fishing gears and traps Set gill net, Drift gill net, Clap net, Cast n8eine net and Lift
net were used for sampling from different habitzftshe study area. Range of the mesh
sizes of the gears used were 0.4 inch to 2.5 inehgth of gears was from 10m to 200m.
Fishing depth was 1 to 6 meters. Besides, diffetgmes of locally made fishing traps
were used for fishing the SIS (Small Indigenouscg®) e.g. Dury, Chi, and Vaer.

Fishing craft. Fishing crafts those used for sampling werekogha, Dingi, Chandi and
Karki. Average length of the crafts was around®-9

Haul duration. Duration of fishing (haul) were different depeorl the gears and crafts.
However, average duration per haul was considese&famin.

Assessment techniquesThe specific methodologies to collect fisherieatad and
information on the selected parameters and assdcaatalysis are described below.

Catch assessment survey Fish catch assessment survey is consideredsascassful
method which reflects the divergence of all the amignt fishery components. Catch
assessment survey carried out through field sagdliom the Jamuna River and its
connected canals of the study area. Appropriate beunof fish catch samples was
collected from some pre-selected sites. Sampldsatetl by using local available fishing
gears for a specific duration to get the catchrefimatch/ haul) data. Catch composition,
abundance of individual species, fish species ditertotal production and production
rate assessed for each specific habitat. Fish tragrahannels demarcated by consulting
with the local fishermen and historical catch lcmatdata analysis of the Jamuna River.
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Breeding ground demarcation Breeding ground demarcated using GPS machine by
collecting the information from the local fishermé#ry collectors interviewed to assess
the overall status of breeding grounds.

Market survey. Local market surveys carried out to collect ftstich composition data.

These data used to validate the field samplinghcatomposition and species diversity
estimation through catch assessment survey. Mahah analysis will be carried out to
identify the status of the fish fry collection atmdding at different sites.

Key Informant interviews and focal group discussios. Selected key persons of the
study area were interviewed to the get real scerdrchanges in fisheries and to collect
information on the fisheries resources and fisherrs@tus. Kll results were used to
validate the field sampling data more authenticdiiyaddition, several FGD conducted at
different fishing villages of the both banks anda@h(River Island) using a checklist.

4

Data was collected on present demographic and ®mcoomic status, educational and
cultural properties of the area, area vulnerabgitiand development activities.
Demographic and socio-economic status refers toide wariety of parameters. This
study particularly refers to population, commungiyuctures, employment and labor
market, income and expenditure patterns of houdshgbublic health, education,
vulnerabilities, values and customs. Most of théadaas obtained from the social
safeguard team in addition to the secondary ressurc

The methodology for the social assessment (SA)exhout by the social safeguard team
is presented below. The social team has prepared tlolumes of social documentation
grouped under Social Action Plan (SAP), (i) Voluin®roject Context, Socio-Economic
Baseline, Consultations and Communication Stratgépy/olume 2 Resettlement Action
Plan (RAP), and (iii) Volume 3 Social DevelopmerarP(SDP).. Data for the EIA on
social aspects was extracted from these reports.

Purpose and objectives The social assessment provides the backgroungdeteeloping

an understanding of the social fabric, the compwsibf the societies and the overarching
impact of the afflicting factor to be addressedthirs case river erosion. It serves as a
crucial foundation for all specific social safegliatomponents and measures to be
designed. The social assessment has been carriedoltawing the World Bank
Guidelines.

The objectives of the SA is it to obtain a deeparathnding and to tell the story about the
life along the unstable riverbank and eroding erkb@amnt in a several kilometer wide
swath of floodplain alongside 183 km of riverbarfilam the Jamuna bridge access road
to the Dudhkumar River including:

Social fabric and socio-economic, cultural, dempgre, health, gender, livelihood, and
communication situation

Development impacts on the local society facinglénge-scale systematic retreat of the
embankment due to persistent riverbank erosion,

Expected impact of the program on the target pajmnaand opportunities to maximize
program development outcomes

Stakeholder and target populations An initial stakeholders’ analysis will be cadie
out for the identification of stakeholders and thgiterests relating to the project.
Important stakeholder groups come from outsidehef directly affected area and are
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largely associated with Government, such as eleatepresentatives and civil
administration, but also local elites, religiouaders, and respected persons.

While primary target populations are those affectedctly by program activities, there is
a large group of indirectly affected populationsowére either impacted during the
construction only or who may be affected by theglmterm consequence of the program
interventions.

The population living in the area can be stratified

People living between riverbank and existing eminaght and subject to regular flooding
and a persistent erosion threat,

The large group of squatters, mostly erosion vistitiving on the existing embankments,
sometimes forced to move repeatedly due to thegpens erosion threat, and

People living in a few kilometer wide strip of labehind the existing embankment and
exposed to embankment breaches and a mid-ternoeribseat

The target groups will be finalized after the ialitstakeholder analysis.
Scope of work
Existing socio-economic profile of the area

Analyze poverty level of the RMIP area and iden&bponomic constraints and
prospects in the locality

Assess if ethnic minorities and tribal populatians present

Understanding the impact of a constant retreat haf tiverbank on the affected
populations and their coping mechanisms to rivesien and flooding

Describe the history of the embankment retirement

Assess the impact of erosion on the socio-econetatas of the population
including poverty and vulnerability analysis rethte the function of the
embankment

Identify and evaluate the indigenous coping stiateg

Understanding of government policies and infornmegtitutions addressing populations
effected by riverbank erosion and flooding

Analyze the disaster management strategies ofdhergment as well as local
community

Evaluate the social indicators including land ovehgy status of the river bank
erosion victims, earlier project implementatiortistain terms of paying
compensation for land

Evaluate legal issues and DC office records on gaymmodality and
outstanding payments, if any, the local social weking, the role and status of
these river bank erosion victims in the local pogtencture and their influence
in the decision making process

Assessment of project affected peoples’ aspiradioth potential program implications to
support these aspiration the potential program ahaad desired outcomes

Conduct socioeconomic surveys and a census to staderthe socio-economic
impact — positive and negative- on all persons whidbe displaced by the
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project and who will remain on the existing embaekitrby collecting
appropriate socioeconomic baseline data

Develop an understanding about the aspirationgople living along the
unstable river and eroding embankment

Assessment of impact of the riverbank protectionh@npopulation and their
socio-economic status at a reference site in Pabeae a small-scale river
bank improvement project (JMREMP) was successfidiyipleted about eight
years ago

Understand how people perceive the suggestedbasgk improvement
program and what they desire from the program

The following activities are included:

Screening and analysis of project impacts

Screening and review of past land compensatiorciegaues

Public health assessment and related issues @orbmarized from health assignment)
Gender assessment (to be summarized from gendessassnt)

Public consultations over project design and irgations as well as their expectations,
recommendations and requests of the project

Screening for the presence of tribal and indigerammmunities in the project areas and
conclude whether WB IP policy is triggered or not

Stakeholder analysis

Review of laws, policies and mandates related tbatkment construction, riverbank
protection, land acquisition and population displtaent

Review of the World Bank’s Operational Policies sotial safeguards and requirements
for mainstreaming social development issues intgjegt cycle (identification, design,
implementation, operation, and monitoring and eatdun) related to infrastructure
development, and population displacement

Review past experience and good practices reladethrtd acquisition, embankment
construction and maintenance, riverbank protectioomd draw lessons and
recommendations for BWDB in general and the praje@bhagement in particular.

Assessment of project interventions and approachirfgplementation and identify
application of relevant laws and policies activetie Country and the World Bank
Operational Policies on Social Safeguards.

Note: While gender, public health and communicata dealt with at a more general
level for 180 km, a detailed assessment of theggecsés has been conducted for the 50km
priority reach and is described later.

Approach. The Social Assessment (SA) report intends toatara ‘story’ on different
dimensions — technical, human, environmental- afiving in the fringe area and with
the persistent threats of riverbank erosion leadinthe retreat of the embankment lines
and consequently to continuous loss of livelihond.aThe 'story’ integrates

A technical story of historic erosion losses andhimaontinuous struggle to maintain
consistent flood embankments and
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A human story of erosion victims living on fertillwodplain land that turned into major
river channels.

An environmental story characterized by poor peaplging with the resources provided
by one of the largest and most unstable riverkenatorld.

The SA interlinks with all the subcomponents of tkecial safeguard document.
Derived from the thorough impact assessment, the r&gort explores mitigation
measures directly resulting in poverty reductidnfurthermore serves as a basis for a
monitoring, including of benefits, and evaluatioarhework.

The methodologies below, which include qualitatwel quantitative instruments, include
but are not limited to the following:

Collection and analysis of secondary dafecondary data related to the vicinity area and
historical perspective of riverbank erosion cokettand analyzed in the context of the
study area and people

Stakeholder analysisf all relevant actors and their roles throughtbet 183 km program

Socioeconomic surve0% of all households in the program area, wigialiesponds to
approximately 4,000 households, surveyed throughinat 183 kilometers of the
embankment. Among the 4,000 households, 50% adonaly selected from the people
living on the embankment, 30% from the riversidd 20% from the country side. A total
of 22 households are surveyed per kilometer. Actired questionnaire has been used to
conduct the household survey.

A sample of about 100 households with the sameillision ratio has been collected
from a reference site where a similar project, diud smaller scale, was completed about
8 years ago. The reference site is called JIMREMPtlam sample has been drawn in the
Pabna Irrigation and Rural Development Project franikm stretch between Koitola
Pump Station and Mohanganj at the outfall of theadagar/Baral River.

Focus Group Discussions (FGDA total of 91 FGDs have been conducted, with
different occupational and social groups like lalubers, farmers, female-headed
households, laborers, erosion victims, businessmerotal of 43 FGD’s have been

conducted.

Open Consultation Meetings (OCNMA:total of 91 open consultation meetings have been
conducted in all 183 km (2 OCMs per kilometer). eTBCMs have been conducted
through discussion guidelines and checklists.

Key Informant Interview (Kll)Appropriate key informers on different issues haeen
interviewed as required to get in-depth informatidine key informants were from
government officials like DC office, BWDB, local gernment representatives, local
political leaders etc.

Secondary datahas been gathered through literature review aridrenece project
documents.

The approach adopted by the socioeconomic spaalilA team is presented below.
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IDENTIFICATION OF THE SOCIAL PARAMETERS IN THE EIA° FOR
EMBANKMENT REHABILITATION IN FOUR NORTHERN DISTRICT S

1. Brief Appreciation of the Project

Four northern districts namely, Sirajganj, Bograjlandha and Kurigram are historically

prone to severe flooding rendering hundreds of éloolsls landless and the destructior
crops and cattle. The vulnerability of the Sirajg@nvn is a national concern at prese
Intervention was made in the past and embankmesiraised along different parts of t
four above districts. However, for further proteatiand rehabilitation of the existin
embankment a new initiative is undertaken congistof rehabilitation and fres
construction of 183 kilometers. However, at theiahiphase 50 kilometers embankme
will be rehabilitated/constructed on priority cimacribing four upazilla, namely
Kazipur, Sariakandi, Sirajganj and Dhunat. NotaBly%o of the total embankment will &
newly aligned whereas rest would be rehabilitateth/without further widening ang
potential displacement. Similarly newly alignedtp&ould require new land and resulti
displacement. The main three goals of the projetetrvention are the following: i
Rehabilitation/new construction of 183 kilometerndo embankment; ii) Along
embankment construction of highway; and iii) Prei@mof river erosion.

2. Study Approach

Global consortium has been entrusted with the implgation of the total project. A fe
components are subcontracted. Social Assessméin¢ isesponsibility of KMCL while
the resettlement plan is that of CGIS. While thevabalready conducted 4000HH bas
data collection exercise in selected spots in foigtricts, resettlement plan focusi
3400HH is being done in four priority upazilla waes0 kilometers physical constrictig
will be done shortly. IUCN is responsible for theéAEof the project. Since sociz
assessment and resettlement plan are also ready skdacted social data for EIA will &
elicited from the above where not covered limitetbdyathering may be necessary.

3. ldentification of Social Parameters

Society is a broad entity comprising of economylitigs, health and others. T
concretize the notion of society empirical focusaisvays laid on the constitutin
components of society as indicated above. Ensuimgaekment project will bring resul
on different components of society to a varyingrdeghowever, a few components li
livelihood activities or environmental safety ofetladjoining people will be directl
impacted rather the elements like social normsatwaes. On the other hand, prospect
impact identification on the part of the people ntayain superficial therefore the
relevant experiences in the past could be an irapbway out to identify the perceptic
of effect. Thus attention needs to be given onpiist experience apart from the pres
situation and future implications. Keeping in mitide above issues the followin
parameters are propounded.

3.1: Flood Effect in the Past

3.1.1 Gathering experience of the residents @doskvery close to the present and fut
embankments about loss created by flood, wheralpesguantify. On the following los
will be accounted for:

I. Income;

ii. Cattle head;
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iv. Houses.
v. ldentifying trauma caused by the flood, nawabn fear.

3.1.2 Health problems faced during the flood sashirinking water crisis, diarrhea, and
snake bite.
3.1.3 Schooling problem identification during flood.

3.2: Village Level Support Identification

3.2.1 Income opportunities in village.

3.2.2 Schooling opportunity in village.

3.2.3 Social safety net support in village.

3.2.4 Health support in village.

3.2.5 Kinship support in village.

3.2.6 Samaj (i.e., social capital) support inag .

3.3: Expected Outcome

3.3.1 On reduction/elimination of flood threat.

3.3.2 Protection of existing livelihood opportuagiand the creation of new.

3.3.3 Bringing feeling of environmental safety withder implication such as infusing
entrepreneurial spirit.

3.4: Difficulties and Problems Anticipated

3.4.1 Displacement and, threatening of livelihood.

3.4.2 Losing kinship and samaj support.

3.4.3 Losing social safety net support.

3.5: Coping and Response to Possible Problems

3.5.1. In the event of displacement organizinglilnaod activities.
3.5.2 In the event of losing land, plan to getesscto land.

3.5.3 In the event of displacement of childrercéaoling plan and getting access|to
social safety net program if necessary.

The production related data including soil resosireeere collected through secondary
and primary sources. The secondary sources inclumgerkview and collection of data
and documents available with other research teambieo RMIP like design, socio-
economic; b) data and documents collected fromrét@ted organizations like DAE,
BADC from the project area. The primary data weskected through: a) FGD (Focused
Group Discussion), b) Kl (Key Informant Interviewl) in-depth interview with
potential farmers.

Review of Documents (Desk Review)Existing relevant documents available with the
concerned organizations such as BWDB, DAE, BADCRBAand BRRI were collected
and reviewed for having an initial idea and undarding of the crops and cropping of the
areas. As part of project review, the environmetgaim attended workshop on RMIP
organized by BWDB using national and internatiac@isultants.

Reconnaissance Field Visit cum Rapid AppraisalAfter completion of the desk review,
the consultant made a reconnaissance field visitheo embankment sites to further
understand of the existing socio-economic condstittnidentify the potential location for
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organizing the FGDs. The visiting team members neBapid Appraisal/Assessment on
crop production scenarios through discussions kethstakeholders (BWDB staff, Local
NGO officials, officials of Government service depaents like DAE, BRRI, BARI,
DLS, DoF pesticide/fertilizer Dealers, farmers)tbat group and individual levels.

Focus Group Discussions (FGDs)Numbers of FGDs, one in each Upazila (11 total)
were carried out using semi structured checklistdired on the basis of the issues
relevant to study objective and scope. The numbieparticipants in each FGD were 10-
15 farmers.

Key Informant interview (KII): During the field study numbers of open-ended Klls
were also conducted with representative stakelmldepecially with the field staff of
DAE using semi-structured checklist.

5 -

In accordance with the WB requirements, consultatioave been carried out during the
scoping/screening stage where the EIA ToR has bbkared with the stakeholders. The
second round of consultations will be carried ditg¢racompiling the draft EIA report.
The VECs for the cumulative impact assessment &f®ICI for the overall impact
assessment have been selected as a result ancheut€these consultations.

For consultations, various modes have been uségting FDGs, Klls, and workshops at

district and upazilla levels. Consultations hawr held with the local government
institutions and community representatives, knogémble persons e.g. teachers,
journalists and political leaders, and the affectednmunity. The feedback has been
useful in understanding the concerns and prioribeshe stakeholders particularly the
communities, assessing the potential impacts ofptiogect, identifying the appropriate

mitigation measures to address these impacts,iaalizing the EIA report.

6 " !
The significance of potential impacts was assesssihg the risk assessment

methodology that considers impact magnitude anditaty of receptors, described
below.

The potential impacts of the project have beengmaieed as major, moderate, minor or
nominal based on consideration of the parametesis as: i) duration of the impact; ii)
spatial extent of the impact; iii) reversibility)ilikelihood; and v) legal standards and
established professional criteria. These magnitadegories are defined Trable A.2

Table A.2: Parameters for Determining Magnitude

Parameter Major Medium Minor Nominal
Duration of | Long term Medium Term Limited to Temporary with
potential (more than 35 Lifespan of the construction no detectable
impact years) project period potential impact

(5 to 15 years)
Spatial extent Widespread far = Beyond immediate. Within project = Specific location

of the beyond project | project boundary within project
potential boundaries components, site component or
impact boundaries or local site boundaries
area with no
detectable
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Parameter Major Medium Minor Nominal
potential impact
Reversibility | Potential impact = Baseline requires ¢ Baseline returns; Baseline remains
of potential  is effectively year or so with naturally or with | constant
impacts permanent, some interventions limited
requiring to return to intervention
considerable baseline within a few
intervention to months
return to baseline
Legal Breaches nationa Complies with Meets minimum : Not applicable
standards an¢ standards and or: limits given in national standar
established  international national standards: limits or
professional | guidelines/obligat but breaches international
criteria ions international lendei guidelines
guidelines in one
or more parameter
Likelihood of i Occurs under Occurs under wors Occurs under Unlikely to
potential typical operating . case (negative abnormal, occur
impacts or construction | impact) or best exceptional or
occurring conditions case (positive emergency
(Certain) impact) operating = conditions
conditions (Likely) : (occasional)

The sensitivity of a receptor has been determinasedh on review of the population
(including proximity / numbers / vulnerability) aqulesence of features on the site or the
surrounding area. Each detailed assessment hagdefensitivity in relation to the topic.
Criteria for determining receptor sensitivity oktRroject’s potential impacts are outlined
in Table A.3.

Table A.3: Criteria for Determining Sensitivity
Definition

Vulnerable receptor with little or no capacity tesarb proposed
changes or minimal opportunities for mitigation.

Sensitivity Determination
Very Severe

Severe Vulnerable receptor with little or no capacity tesarb proposed
changes or limited opportunities for mitigation.

Mild Vulnerable receptor with some capacity to absodppsed
changes or moderate opportunities for mitigation

Low Vulnerable receptor with good capacity to absodppsed

changes or/and good opportunities for mitigation

Following the determination of impact magnitude asensitivity of the receiving
environment or potential receptors, the signifieamd each potential impact has been
established using the impact significance matrovshbelow inTable A.4.
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Table A.4:  Significance of Impact Criteria

Major Moderate

Medium Moderate

Moderate Moderate

Minor

Nominal
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Air Quality and Noise Measurement Spots

Y

IUCN River Management Improvement Program (RMIP)

V Environmental Study

Priority Zone (50 km)

Place Upazila/Union
1.Sariakandi HP Sariakandi
2.Singrabari Kajipur
3.Ratankandi Ratankandi

Reaming Zone

1. Baoitara Saidabad
2.Jumarbari Gaibandha Sadar
3.Bharatkhali Saghatta
4.Anantapur Ulipur

District
Bogra
Sirajgan;j
Sirajgan;

Sirajgan;j
Gaibandha
Gaibandha

Kurigram
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Survey Sheets for Ecological Study

-

<

River Bank Improvement Program
Environmenial Study

Fovused Group Discussion (Ecological Survey)

SL. N, Date: Timue:
Vill: Mouza: Unien:
PS5 District: No. of Participant:
GPS: Photo:
Trees
Spevies Name Llse: Spacies Name Usie | Species Name Ulser
Bhrubs & THerbs
Species Name Llse Species Name Llse Species Name Ulne
Wildlife
Speches Name Hantln | Speches Name Humtln | Spseches Nome Tunling
wPoae /Paie Foaching
Ing I
Uk I=Fuvoe; T-nbier; =t Aol 3= Tenclig G=ollicrs
HislingPodisg.  Y=Yes, BeNo

Bangladesh Water Development Board
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Ecological Survey

Plot No.: Date: Time:

Vill: Mouza: Union:

Ps. District:

GPS: Photo:
Landform Pattern ALP= Alluvial Plain  FLO=Floodplam
Landform Element

100=Plain 100 =Sandy Plamn 102 =Limestone Plan

103=Drraimage Depression 10 =5tream Channel 105=Floed out

106= Lake 107= Swamp
Crop cover [0=Nil [ 1-1-25% 2= <50 3 51%-100% |

Crop characteristics

Surface Soil Texture

Sand Loamy Sand Clayvey Sand
Sandy loam Clay loam Silty loam
Loam Sandy Clay Loam Silty Clay Loam
[eat Clay

Wild Animal Composition

Species Name Microhabitat Niche
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Floral Species composition

Adult Juvenile
Species Name Tanal A ve. Tatal Comments
eight
Wet land information
Types Momth | Month Types Month | Month (Dry)
Wet) | (Dry) OWet)
Permanem canal

Seasonal canal

Permanent lakes

Seasonalintermittent lakes

Seasonal intermittent
ponds

channels

Irrigated land and irrigation

Riverine floodplains

Permanent pond
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GPS Location of Sensitive Receptor

Environmental Receptor N E

Hospital

College

School

Madrasa

Mosque

Gravevard

Prayer Place

Bangladesh Water Development Board A-28



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Questionnaire for homestead vegetation survey

HHH Muame: Village:
Sample Mo GPs N E [rate
Reading
Homestead size %o of homestesd covered with
(Decimal }: winnds:
Ave Feomomic Ecological|  Fload % of total
Speries Name T'etal Mamber > Utilizaton|  Vilue (Th) walie  pusceptililig|Coverage of specied
| e e ]
! Utiliemtion L=foanf; 2=tmber, S=fuel; d-mediciml, 5=fibarthaching. &=uthers

! Ecclogical valse 1=for wildife; 2= for wvi-fmmr 3=for micro ecosysteam
! Flood ssscepeibility — [=highly susceptible, T-aiscepible. 3=resstam
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Questionnaire for homestead wildlife survey

HHH Hame: l Village-
| Sample Mo, GES g E Drute
Reading:
Homestend size [Decimal) | | % of homestend covered with woods, |
Species nane Habitat' Foed hibit® Breeding Hme Shatus” Migration
{mnith) stas?
! it o | =homesterd forest, 2=lood plain, 3=wetland, $=river
* Food hahit : 1=herhivere, 2=carnivore; 3=hoth
! Status : I=very commaon; 2=common ; 3=rare; 4-very rame

* Migration statiss : 1 =Iocal; 3=local migratory, 3=migratory
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Fisheries Catch Assessment Survey Sheets

Field Researcher: Tabitat Name: Survey date;
Annex 1
Fisheries Catch Assessment Survey Sheet
Baseline Survey of the Jamuna RBIF Project
IUCN Bangladesh Country Office
| Date: | Sample na. | Location: | GPS Reading: N E |
Time | Kiverbank Meteoralogical setting Genr Description Craft Description Duration of Total no. of
distance _{___@@tiae of sampling Haml | haulsanaple
Sursdir I & Tiypeet amns
Part of day: hesh: Length:
Wind apead Materials: Fishermen no.;
Flow {m/ak Length hade of:
Lugiar date: Cepih of fiching: hlechzm el ion-mechin se d:
Water quality: Target epeciea; Type of beat (Commercial non-
cornmercial )
Catch composithon Species list Abundance Total Bady weiglht Specimen Detadls Catch Tut
Fizh L {Count) Length (o) 5: 1-10 Photo 11} | Morphelog | Egg | Age | Sex | (Kg'haul catch
L=} 5110 ¥ 3 kg
[ Additional Comment Comstints: | Resgarch Assistant: | Sagnature:

Signature:
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Field Researcher: Habitat Name: Survey dare:
Annex 2: Fisheries Baseline Checklist
¥ill: Mouza: Umion: LUipazika: Iisirict: BWDE Circle: BWDE Iivision:
Background Water bodics: Newe: Alphobetic. dreas i S of sreaddna, Lamgrh i K. Deprhilevndation depihe i Merer, Flood Daearion: e Movshe, Production: meteic
Fod
Broeielt Preseni Fast (1520 yrs back)
Avg, o Treael Last ” = =< = - & =
Fishing Fhakntat Water | Prodie | (4f-and | of S ol | Last of Fiabial 5 E’ = E* E = | 5 E‘ E § g =
Proflem? g Effort Type ity Han Rewson | Gews | geas lane = = i 55 H
Capture A Total Mo, | River
Fishegies: of fisher
1. HHe:
2 b %Mo, of
CFHHs:
3
Beel
Culbane o %Mo of | (Leasedno
[F1sheryes SFHHS: ni leamad
4
d ™o, oof
i} Days spend
anmmally m
[} ﬁ,shinﬁ E'l:.'

CFHH= Ehal
Indiseriminate

Fishing AFHHs:
Activities:
i & Hra/Diay

spend in Floodplaan
# fishing by

CFHHs: Mlimg rone
g Area

: Fish pomd
ST Hs Baor
Ghera
Signature:
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Field Researcher: Tabutat Nawe: Survey date:
Iish M:igmﬁlln IHizh Taodh I.rms.'il}r H[mu' e 1Ll H]:et:iw L .'mh]n'aril'iml
River Khal Feal FPoml | Ckher Gy River | Khal | Heal | Poml
Fresio Fush helajon canp
(IS divessity Exctic curp
hligrat status Cither caip
10m {Poor kod Catfizh
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Citation in the main text (Volume IBection 1.4

1. Background

Bangladesh is mainly comprised of the fertile atiifloodplains and the delta of the Ganges-
Brahmaputra-Meghna river system (Brahmaputra sdbtbugh Bangladesh, named as the
Jamuna These three rivers combine within the countrjoton the world's third largest river, the
Lower Meghna, which drains into the Bay of Benga @ constantly changing network of
estuaries and tidal creeks. Bangladesh is oneeafnibist vulnerable countries to natural disasters,
mainly by upstream river floods during monsoon eeaand coastal cyclones from the Bay of
Bengal. Floods are of recurring phenomena in Balggh, and in each year about 22 percent of
the country is inundated. Major floods occur whepland flood flows of the three rivers
converging to Bangladesh coincide and combine whih heavy monsoon rainfall. It is also
difficult to regulate these flood flows as over@€rcent of their river catchments areas are outside
the Bangladesh.

Brahmaputra is the largest of the three rivers Witthest erosion and bank movements. Prior to
the construction of Brahmaputra Right EmbankmemRERB over bank spills along the 220 km
stretch of the right bank of the Brahmaputra Riueed to cause flooding on an area of about
240,000 ha. In early 1960s, the BRE was built tqmt from this flooding problem and to foster
agricultural growth in the protected area. The inag BRE had a setback of about 1.5 km from
the Brahmaputra's right bank and it was allowebtaee bank erosion life of 25-30 year span. In
the 1970s the embankment started to fall underasiorerosion attacks. During 1980s, the
frequency of the BRE breaches by erosion increaapidlly as longer sections came within the
range of rapidly eroding river bends which couldsmbank-line erosion rates of several hundred
meters per year in early stages of bend formafianprevent flooding, these breaches were
typically closed by local BRE retirements at ab@00 meter set-backs. As a result of this
minimal set-back distance the BRE has been reties@ral times in many places and at present
perhaps only 50 KM of the original BRE has remaimeglace. Currently, many long stretches of
the BRE are very close to the river-bank line. Hemdien embankment is breached at many
places it is often left open as closing of suchabhéng is becoming impossible. Consequently,
security of area protected by the BRE has beewousyi threatened and large areas of land and
cities with large population like Sirajganj are espd to flooding.

Under Flood Action Program a Master Plan was pegpar 1993 (River Training Studies of the
Brahmaputra River, 1993) for improving the perfomoa of BRE that preparing a revamping
program to be implemented over a period of 30 yedts identified priority investments in
phasing. Based on these studies several hard pegrns identified and river bank protection
revetments were constructed at Sirajganj, Sariakahththurapar and Kalitola and the
embankment sections were improved. These proteatiorks have performed very well in
keeping the BRE anchored without much ongoing neaismice. The proposed consulting services
are for the Environmental Assessment for the revagnplan for BRE (220 KM) starting from
Nagarbari to the upstream point of BRE via Sirajdgéazipur.

The main focus of the BRE rehabilitation work is it length alongside the Brahmaputra/
Jamuna River from Bangabandhu (Jamuna) Bridgedoltesta River (Appendix A). The task
needs to consider inclusion of the flood proteceamankment of the Kurigram Irrigation Project
alongside the Brahmaputra River. The priority workB cover the approximately 50-kilometre
long priority reach from Sailabari to HasnaparaisTieach has the highest historic erosion rates.
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The project may also include the option of a talhd (highway) associated with the flood
embankment. The project’s physical works will irdgu

River bank protection on portions of the westegt(t) bank;

Embankment upgrading, reconstruction and realignmg including adding
drainage/control

structures (regulators);
A new road on the embankment, along with a newgerittossing of the Teesta.

The project may also provide livelihood and resetiént support to the displaced people. Based
on the field reconnaissance and the preliminarypimological assessment, the project works has
been divided into two phases:

Reach Length (km) | Phase
Jamuna Bridge to Sailabar| 19 Remaining
Sailabari to Hasnapara 50 Priority
Hasnapara to Belka 77 Remaining
Upstream of Teesta River 36 Remaining
Total 182

The proposed project will be financed by IDA witto contribution and the project has to
comply with the policies and legislative requirermei the World Bank and the GoB. Proper
environmental management will require ensuring thatproject would be environmentally sound
and sustainable, and thus decision making will takece. It is envisaged that the detall
Environment Impact Assessment (EIA) along with Eomimental Management Plan (EMP)
needs to be developed for priority phase. The lbmros responsible for carrying out these
activities. The project is expected to be clasdifas Category ‘A’ project in accordance Bank's
policy. BWDB intends to hire a consulting firm (tl@®nsultant) to carry out these environment
activities of the proposed project at the preparasitage to ensure that the proposed infrastructure
takes environmental concerns into account.

2. Objective

The objective of the assignment is to carry outtésis related to environmental aspects in light
of the TOR. These include preparation of #evironmental Impact Assessment(including
EMP) of the priority phase (Sailabari to Hasnapara)

3. Scope of Services

Carry out an overall Environmental Assessment (BA)J prepare Environmental Management
Plan (EMP) for the project area covered under ¢asibility study. For the area covered under the
detailed designs conduct detail Environmental Impasessment and prepare full Environmental
Management Plan (EMP). EIA, and EMP would be preghasiccording to the World Bank
Guidelines and Operational Policies and the GoRgutares. The Consultant shall familiarize
themselves with the project details and componastwell as the Consultant shall interact with
other preparation consultants (i.e, design constlscial consultant etc.) to determine best way
of conduction environment activities and fits inbwerall project preparation/project cycle.
Consultant shall appropriately plan the timinghe tleliverables.

The major activities to be carried out will inclydit not limited to the following.

3.1 Environmental Impact Assessment of Priority Phaseiocument owned by the
Implementing Agency and Requirement of GoB and Wod Bank)
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3.1.1 Study Area and Likely Major Impacts.

i. Specify the boundaries of the study area for tlsessnent (project influence area): river
basin/catchments, upstream land use, the drainage amd patterns, irrigation and other
development scheme(s) — current and proposed, shais, access to sensitive/remote areas
such as parks/ reserves/forests/agriculture ldedhents of transport development program
in the area.

3.1.2 Describe the proposed project.

ii. Provide information on the following: location of project-related development sites and
general layout and extent of facilities at projextated development sites; flow diagrams of
facilities/operations; design basis, size, capagtg-construction activities; construction
activities (land clearing, land grading, worker qg@anif any), schedule, staffing and
support, facilities and services; operation andnieaiance activities (water management,
monitoring of flows and groundwater, etc.), staffiand support, facilities and services;
management of risks, including health and saféty; dxpectancy for major components.
Components may include any or all of the followirgmbankment, structural control
measures; river channel modifications, dikes awnéds; overflow basins; floodways and
drainage and nonstructural measures (eg, zonioegdflain regulations, building and
sanitary ordinances and regulation of land useasidwatershed areas), road route(s),
types, ROWSs, adjustments to alignments, includiagthevorks; repair/replacement of
bridges; widening and stabilization of embankmemtgrovements to drainage and service
ducts; sources of materials used during proposad works; generation of wastes and their
disposal expected volume of use and traffic impaceTessary rehabilitation activities
resettlement, land acquisition and temporary reimguof traffic, safety features; staffing
and accommodation of employees, including siterateze, scheduling of project activities;
road paving and road signs and markings; operatighmaintenance activities (eg, clearing
of ditches, prevention of erosion, especially dvexs).

iii. Provide maps at appropriate scales to illustraee dkeneral setting of project-related
development sites, as well as surrounding arealyltk be environmentally affected. These
maps shall include topographic contours, as availas well as locations of major surface
waters, roads, villages/towns, parks and researes political boundaries. Also provide, as
available, maps to illustrate existing land uses.

3.1.3 Description of the Environment

iv. Assemble and evaluate and baseline data on theoaméntal characteristics of the study
area, including river basin/watershed, site of amkb@ent, inundation, floodplain and
biological features (habitats and rare speciebgfiss), floodplain (recession) agriculture.
Include information on any changes anticipated feefloe project commences.

(a). Physical environment: geology, topography,Issotlimate, surface and
ground water hydrology, annual peak discharge, entkair quality; recurrence
intervals of various peak discharges and peak stafevarious discharges),
erosion and sediment loading, existing/projectedlupion discharges and
receiving water quality; instances of floodingtatibn/erosion;

(b) Biological environment: ecology: flora and faynincluding rare or
endangered species; sensitive natural habitatbyding parks and reserves;
potential vectors for disease; exotics and aquetieds; application of pesticides
and fertilizers (current and projected as agricaltoroduction is expected to be
increased);
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(c) Socio-cultural environment: land use (includicgrent crops and cropping
patterns - terracing or contour planting, populatio the floodplain, etc.);

fisheries and farm/industrial outputs and inputansportation; land tenure and
land titling; present water supply and water usedyding current distribution of

water resources); control over allocation of reseuuse rights; water-related
human health problems; cultural sites, presentpaojcted population; present
land use/ownership; planned development activitiesmmunity structure;

present and projected employment by industrialgoate distribution of income,

goods and services; recreation; public health;ucailt properties; indigenous
peoples, customs and aspirations; significant agtaultural or historic sites,

etc. Presence of HIV/AIDS and other sexually traittea diseases;

(d) If resettlement sites and livelihood options eonsidered to support, find the
physical, biological and socio economic conditiohthe area;

v. Provide chainage wise information along the tweoesidf the project intervention and
identify any critical aspect which needs specialsideration during design, construction
and operation.

3.1.4 Determination of the Potential Impacts of and Impats on the Proposed Project

vi. This analysis will require in depth interpretatioim this analysis, distinguish between
significant positive and negative impacts, dired andirect impacts, and immediate and long-
term impacts. ldentify impacts that are unavoidabieirreversible. Wherever possible,
describe impacts quantitatively, in terms of enwinental costs and benefits. Assign
economic values when feasible. Characterize thenexand quality of available data,
explaining significant information deficiencies anahy uncertainties associated with
predictions of impact. Compare the impact with Haseline. Provide TORs for studies to
obtain the missing information. Special attentibaidd be given to:

(a). Effects of the flood control embankment: direavironmental impacts of the
embankment construction; effects on fisheries nessu (creation of a reservoir
fisheries, loss of downstream fisheries); effectsvater quantity and quality; effects
on floodplain ecology and estuarine, river hydrglda§applicable;

(b). Effects of flood control structures, intervient of river training structure and
measures (e.g., channelization measures, floodwhigh flow diversions or
spillways), overflow basins, disposal of dredgingoits) on: aquatic ecology,
particularly fish resources; hydrology, includingpgndwater recharge and exclusion
of water from certain areas that may impact thedipdy and associated wildlife and
agriculture; water quality; plant and animal ecglayg the floodplain (habitat and
species); and,

(c). Socio-economic impacts on populations in iratiwh area and downstream
(floodplain dwellers, urban population, etc.) thgbuland use changes; impacts on
water-related economic activities (e.g., fisherieBpod plain agriculture,
transportation, etc.); health effects (e.g., insegaincidence of water-borne and
water related diseases). Additionally for road twmsion, consider loss of
agricultural and residual lands; destruction ofperties; loss of livelihood or other
social disruption; relocation of infrastructuregplanned settlements; noise; threat to
cultural and historical sites or artifacts; dempduia changes; potential for HIV/AIDS
and other sexually-transmitted diseases. Also ifyetite impact due to resettlement
and new livelihood options.

(d) Impact from road construction: Impact on aiality: air pollution from asphalt

Bangladesh Water Development Board B-4



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

plants; dust; noise from construction, equipmend dmtasting; impact on land
resources: crossing of rivers, streams, canalgarndes, loss of habitat; foreclosure
of other land uses; landslides; erosion; roadsits;limpact on hydrology: crossing
of rivers, streams, canals and ravines; foreclogirether land uses; landslides;
erosion; modifications to natural drainage patteand groundwater elevation; flash
flooding; road side litter; impact on water qualityiver/stream and lake
sedimentation; use of pesticides; fuel and oillspivater pollution from spills or
accumulated contaminants on road surfaces; impabiatogical environment: land
clearance and loss of habitat; impacts on biodityecaused by facilitation of access
to and spontaneous settlements in natural aregscis on wetland management;
control of hunting and poaching/wood-cutting

vii. Conduct model study on the water flow, geomorphplagd water quality due to project
intervention and predict the impact on ecology smcio economic activities after ten years.

viii. Identify the impact of the project intervention ohgy lean period (seasonal variation) (impact
on navigability, water variability).

ix. Determine the cumulative impact of the road comsima and river bank improvement for
the entire project area. Identify any steps toaken to reduce the impact of the construction
of remaining tasks on the current project.

3.1.5 Analysis of Alternatives to the Proposed Project

x. Describe alternatives that were examined in thessoaf developing the proposed project and
identify other alternatives that would achieve shene objectives. The concept of alternatives
extends to siting and design of new alignmentsabiitation  techniques, choice of
hydrological structures, and phasing, and operatengd maintenance procedures,
resettlement sites and livelihood support. Compalternatives in terms of potential
environmental impacts, capital and operating cfstduding mitigation measures and their
monitoring), and institutional, training, and mamihg requirements. To the extent possible,
quantify the costs and benefits of each alternativeorporating the estimated costs of any
associated mitigating measures.

xi. Based on the above analysis identify and proposéést engineering design parameters to
ensure minimal environment impacts due to the ptoje

xii. Closely work with the design consultants that thpesemeters are incorporated in the design.

3.1.6 Development of an Environmental Management Plan (EIR)

xiii. Identify key mitigation and enhancement approachad prepare the impact specific
mitigation measures. Estimate the impacts and aifstee mitigation measures and of the
institutional and training requirements to implernsem. If appropriate, assess compensation
to affected parties for impacts that cannot begaiiéd. Prepare an EMP, including proposed
work programs, budget estimates, schedules, gga#imd training requirements, and other
necessary support services to implement the miitiggaheasures, monitoring, etc. Include
measures for emergency response to accidentalse¢emnt entry of raw sewage or toxic
wastes into rivers, and streams).

xiv. Prepare a detailed plan to monitor the implemeariadf mitigating measures and the impacts
of the project during rehabilitation and operati(gg, emission and ambient levels of
pollutants where these may be detrimental to huimeadth, soil erosion, changes in the
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floodplain). Include in the plan an estimate ofitalpand operating costs and a description of
other inputs (such as training and institutiona¢rsgthening) needed to implement the plan.
Include a regular schedule of monitoring the quatit surface and ground waters to ensure
that mitigation measures are effective. Providelgnce for reporting and enforcement and
conducting environmental audits.

xv. Estimate the costing of EMP, ECoP and provide resgg<lauses for incorporating in the bid
document.

XVi

.Review the responsibilities and capability of ingions at local, provincial/regional, and
national levels and recommend steps to strengthexmand them so that the EMP may be
effectively implemented. The recommendations magrekto new laws and regulations,
new agencies or agency functions, inter-sectoratareyements, management
procedures and training, staffing, operation andntamance training, budgeting and
financial support.

xvii.  An outline of the contents of the EMP to be incldidie the project’s Operational Manual
should be provided along with environmental/sogiedtection clauses for contracts and
specifications

3.1.7 Assistin Inter-Agency Coordination and Public/NGOParticipation.

xviii. ~ The Consultant will assist the government in camating the EIA with relevant agencies

and the government will consult with affected gredjkely to be affected by the proposed
project and with local NGOs on the environmental ancial aspects of the proposed project.
These groups should be consulted when a draft & #vailable (a summary of the EIA will be

available prior to the meeting). The draft EIA shibalso be available in a public place

accessible to affected groups and local NGOs beimgulted. The consultation workshops will

be held locally, regionally and nationally.

Relevant materials will be provided to affectedup® in a timely manner prior to consultation
and in a form and language that is understandalolé accessible to the groups being consulted.
The Consultant should maintain a record of the fulbnsultation (written and video and
pictorial proof) and the records should indicateeams other than consultations) eg, surveys)
used to seek the views of affected stakeholdees;die and location of the consultation
meetings, a list of the attendees and their affiimand contact address; and, summary minutes.

3.1.8 Institutional responsibility

xix. Define the roles and responsibilities of officiad&ff, consultants and contractors of BWDB
on environmental management;

xx. Describe in details who will (a) implement the epnwvimental mitigation activities (b)
carrying out environmental monitoring; (c) supeevignvironmental mitigation and
monitoring; (d) design, implement and apply theimnmental management information
system (EMIS); and (e) prepare quarterly progrepsnt on environmental management;

xxi. Finalizethe draft EIA incorporating the comment from tleasultation;

xxii.  Translateandfinalize the EIA in Bengali.
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8.

The studies outlined require interdisciplinary gea with specialized sector knowledge (i.e.,
water resource and hydrology/embankment). The géskills required of the Environmental
Safeguard team are: environmental management plgnncivil/river /embankment
engineer(s), with particular experience in dredgingjects, river training and embankment
construction and water-based transport; aquatitodgigi depending upon the predicted
impacts, land use planner, sociologist, archaesioghd communications / stakeholder
engagement. The consulting team must be ableertmdstrate appropriate skill mix and
depth of experience to cover all areas of the peganalysis, including incorporation of
other specialized skill sets where required. Thesalting team shall be led by a Team
Leader with at least 10 years of experience leaHidgstudies, including prior international
experience on similar types of water resource ptsjeand prior experience as either team
leader or deputy team leader on at least 3 previtjer infrastructure EIAs for World Bank
funded projects.

5. Schedule/Duration of the study

The study period shall be 6f(six) months from the date of commencement of the study.

Reports
After commencement of the study the submissiorhefreports shall be both irard (3
copies) and soft copws follows:

Draft Environmental Impact Assessment---submittethe end of 4 month of signing
the contract

Final Environmental Management Framework--submitsdhe end of 3rd month of
signing the contract.

Final Environmental Impact Assessment---submittetha end of 8 month of signing
the contract

Bengali Translation of the Environmental Managentémaimework--submitted at the end
of 5" month of signing the contract.

Bengali Translation of the Environmental Impact dssmnent--submitted at the end of 6th
month of signing the contract.

Reporting

The consultant will report to the Project DirectBiyer Bank Improvement Project, Bangladesh
Water Development Board (BWDB).

Appendix A: Location of Priority (Phase 1) and Remaning (Phase II) Project Location

Bangladesh Water Development Board B-7



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Appendix B: Structure of EIA Report
The Consultant is required to prepare an EIA repoat is concise and limited to significant

environmental issues. 7 5 ( 5
it (( #
- ( # #H# 7 ( #
H#it # (L #( (
(( ( ( ( #it 7)) ( #

The report should be prepared as per the followegcontents:
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1. Executive Summary (ES): The Executive Summary shaitror the report both in form
and content and should be about 10 percent in Heon§tthe report. The significant
findings and recommended actions should be cleistyussed in the ES.

2. Introduction: This section will include (i) purposé¥ the report and (ii) extent of the
environmental study.

3. (54 ( 2 | 1(( ( (
#( 5 ( # (/ ## o# The
relevant international environmental agreementwiiech Bangladesh is a party should
also be discussed.

4. Project design and Description: This section withyide a brief but clear picture about (i)
type of project; (ii) category of project; (iii) ad for project; (iv) location (use maps
showing general location, specific location, andjgut site); (v) size or magnitude of
operation;(vi)Project influence area (vii) proposschedule for implementation. The
proposed project should be described with reaserddihils so that the EIA report can be
read as a standalone document without referencthé&s project documents.

5. _( ( Systematic comparison for feasible alternativesh® proposed
project site, technology, design, and operationhdiging the "without project” situation--
in terms of their potential environmental impactowd be done. The feasibility of
mitigating these impacts; their capital and reaquirreosts; their suitability under local
conditions; and their institutional, training, amdonitoring requirements have to be
provided. For each of the alternatives, the gfiaation of the environmental impacts to
the extent possible, and economic values wherébleashould be given. The basis for
selecting the particular project design proposed arstification for recommended
emission levels and approaches to pollution présenand abatement have to be
provided.

6. Environmental BaselineThis section will provide sufficient information time existing
environmental baseline resources in the area affbdby the project, including the
following:

(i) Physical Resources: (e.g. atmosphere, air dyand climate), topography and soils,
surface water & groundwater, geology/seismology)

(i) Water Resources: (e.g. hydrology, surface ewaand groundwater system,
sedimentation, tidal influence, etc.)

(i) Land and Agriculture resources: (e.g. landpgy land use, cropping pattern, crop
production, etc.)

(iv) Fisheries resources: (e.g. fisheries diverdigh production, etc.)

(v) Ecology: (e.g. ecosystems, wildlife, forestgeror endangered species, protected
areas, coastal resources, etc.)

(vi) Socio-economic condition:(e.g. population amminmunities (e.g. numbers, locations,
composition, employment), health facilities, ediocatfacilities, socio-economic
conditions (e.g. community structure, family staunet social wellbeing), physical or
cultural heritage, current use of lands and resasrdor traditional purposes by
indigenous peoples, structures or sites that are hidtorical, archaeological,
paleontological, or architectural significance, emmic development (e.g. industries,
infrastructure facilities, transportation, power w@es and transmission, mineral
development, and tourism facilities, etc.).
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To assess the dimensions of the study area, thevamdl physical, biological, and
socioeconomic conditions before the project comrasrent should be discussed. The
relevant data related to the issues have to beatetl and reported.

7.

10.

11.

12.

13.

14.

Climate Change issueGlimate change aspects in global, regional and Igespectives
and the likely impacts on the Project area and staroundings should be briefly
discussed in this section.

Significant Environmental Impacts: This chapter Iwileed careful interpretation.
Significant environmental and social impacts dueptoject location, and related to
project design, construction, and operations plsheelld be discussed in detail in this
section. The prediction and assessment of the gqilmjéikely positive and negative
impacts, in quantitative terms to the extent pdesghould be made. The mitigation
measures and any residual negative impacts thabtée mitigated should be identified.
The opportunities for environmental enhancementulshalso be explored. Estimates
should be done on the extent and quality of aviElatata, key data gaps, and
uncertainties associated with predictions; and ty@cs that do not require further
attention should be specified. Considering the ehpize project has to be classified into
Categories of A, B or C as per OP 4.01.

Cumulative and Induced Impacts: Cumulative impactthe proposed Project and other
projects as well as induced impacts should be dealin this section.

Design Parameters: This section should present pdyameters which should be
considered in the design for minimizing the envinemtal impact.

Environmental Management Plan: The environmentahagament plan (ESMP) will
include mitigation and enhancement plan, compemsathd contingency plan as well as
monitoring plan including institutional arrangeméot implementation of the EMP. The
EMP should also include tentative cost of impleragah of the plan. Guideline for
preparation of EMP is included below.

Stakeholder Consultation and Disclosure: The priogeof the consultations done as per
OP4.01 has to be included in this section of th& ieport. It is to be noted that during

the EIA process for all WB Category A and B progethe proponents have to consults
project-affected groups and local nongovernmentgiamizations (NGOs) about the

project's environmental aspects and take their wiéwto account. The proponents’

initiates such consultations as early as possibte. Category A projects, the proponents
consult these groups at least twice: (a) shoftlr &nvironmental screening and before
the terms of reference for the EIA is finalized;dafb) once a draft EIA report is

prepared. In addition, the proponent must conswith such groups throughout

project implementation as necessary to addresgdtated issues that affect them.

Disclosure: For meaningful consultations betweea Horrower and project-affected

groups and local NGOs on all Category A and B ptsjproposed for WB financing, the

proponents must provide relevant material in afrmganner prior to consultation and in

a form and language (i.e. Bangla) that are undedstale and accessible to the groups
being consulted. The disclosure details done asOfer.01 should be provided in this

section.

Grievance MechanismA mechanism should be outlined to ensure that gigect
sponsor maintains appropriate external channelsdarmunicating with and receiving
feedback, questions, and complaints from local edtalders, as well as internal
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procedures for following up and resolving any coangis or grievances in a timely
manner. The mechanism should include more than dmemnel for receiving
communications and grievances (for example, a rtla public information office,
boxes to receive written complaints or queries, etdepending on local preferences,
literacy levels, etc.), as well as indicating requoients, responsibilities and budget for
documenting, processing, and resolving issuesdtise, including providing feedback to
complainant(s) regarding the resolution. The exisé of the grievance mechanism must
be fully and proactively disclosed to the public.

15. Discussions and ConclusiariEhe essential issues in the EIA report should Inensarily
discussed and the conclusions are to be includgdsrsection.

+ References: References should be provided to written matebate published and
unpublished, used in study preparation.

1. Annexes:
List of Environmental Assessment Preparers

Record of interagency and consultation meetinggludting consultations for

obtaining the informed views of the affected peopled local nhongovernmental
organizations (NGOs). The record specifies anyma@dher than consultations (e.g.,
surveys) that were used to obtain the views otcégfizgroups and local NGOs

Data and Unpublished Reference Documents

Guideline for Preparing Environment Management Plan

Environmental Management Plan (EMP)

* ( @ (# 1 (' (v
( A (#( #
# #((( (| #
( 5 5 7# 5 ## # N GA(E:
# 5 ( @

#( # 0 1((

Environmental Mitigation & Enhancement Measuresec&nmend feasible and cost-effective
measures to prevent or reduce significant negdtiygacts to acceptable levels. Apart from
mitigation of the potential adverse impacts on #émvironmental components, the EMP shall
identify opportunities that exist for the enhanceinef the environmental quality along the
surrounding area. Residual impacts from the enwmemal measures shall also be clearly
identified. The EMP shall include detailed spedifion, bill of quantities, execution drawings and
contracting procedures for execution of the envitental mitigation and enhancement measures
suggested, separate for pre-construction, congiruahd operation periods. In addition, the EMP
shall include good practice guides related to cactbn and upkeep of plant and machinery.
Responsibilities for execution and supervision afle of the mitigation and enhancement
measures shall be specified in the EMP. A plarcémtinued consultation to be conducted during
implementation stage of the project shall alsofpeaded.

Capacity Building & Training: The EMPs shall deberithe implementation arrangement needed
for the project, especially the capacity buildingogosals including the staffing of the

environment unit (as and when recommended) adequmtanplement the environmental

mitigation and enhancement measures. For each ptaition recommended to be created,
detailed job responsibilities shall be defined. Bment and resources required for the
environment unit shall be specified, and bill obgtities prepared. A training plan and schedule
shall be prepared specifying the target groupdrfdividual training programs, the content and
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mode of training. Training plans shall normally imade for the client agency (including the
environmental unit), the supervision consultants #e contractors.

Supervision & Monitoring: Environmental monitorimgan will be an integral part of an EMP,

which outlines the specific information to be cotkd for ensuring the environmental quality at
different stages of project implementation. Theapaeters and their frequency of monitoring
should be provided along with cost of the monitgrplan and institutional arrangements for
conducting monitoring. Reporting formats shouldobevided along with a clear arrangement for
reporting and talk corrective action. The EMP sHill all mandatory government clearance
conditions, and the status of procuring clearanéeditionally, the EMPs shall include as

separate attachments, if applicable, Natural HaPBitn and/or Cultural Properties Plan to satisfy
the requirements of the World Bank safeguard pegici
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Citation in the main text (Volume IBection 6.5.3.3

Sirajganj Sadar Upazila

Water body type Country side (Name/ No.) River side (Name/No.) | Specificatior]
River Jamuna
Ichhamoti
Beel/ Wetlands Aminpur beel 0.80 ha
Joynagar beel 20 ha
Charkhada 0.80 ha
Chatiantolir beel 13.36 ha
Ghuria beel 6.68 ha
CNB Beel 2.67 ha
Khal/Canal Kothir Pinjira
WAPDA Khal
Doi Vanger khal
Balia ghugri khal
Perpachil khal
Bahuka khal
Kole (Embayment) Simla 2.97 ha
Mothiar kul - achthakur] 3.34 ha
Balutia- Moshamara 334.01 ha
Pond 52 nos. 10 nos. 3.51 ha

Name of Char| Location (From proposed Baliaghugri regulator)
1| Simla 4 km east
2 | Kharoya 6 km east
3 | Khas para 7 km north-east
4 | Par Simla 3 km north-east
5 | Noya para 5 km north-east

Bangladesh Water Development Board

C-1



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Name of Char

Location (From proposed Baliaghugri regulator)

Dumber char

2 km north east

Jhumkal char | 7 km north
Kazipur Upazila, Sirajgan]
Water body type | Country side | River side | Specification
(Name/No.) (Name/No.)
River Jamuna
Paikartoli beel 500 ha
Beel/ Wetlands | chalita danga beel 300 ha
Vhut baria beel 240 ha
Kachihara beel 1000 ha
Pagol kandi beel 500 ha
Khal/Canal Halot khal 37.5 ha
Meghai khad 2 km long (15.36 ha)
Pond 70 nos. 18 nos. 4.99 ha
Dhunat upazila, Bogra
Water body type | Country side (Name/No.)| River side (Name/No.)| Specification
River Manos river 8.75 ha
Beel/ Wetlands Jagiar beel/ Vander hati0 ha
Bera danger beel 200 ha
Houra khali beel 1125 ha
Khal/Canal Madhob Danga 8 ha
Shimul bari khal 12 ha
Pukuria 8.02 ha
Kole (lagoon) Sariakandi 0.67 ha
Shamol bari 1.07 ha
Baniajan 0.67 ha
Adhanagar 0.67 ha
Boishakhi 5.34 ha
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Water body type | Country side (Name/No.)| River side (Name/No.)| Specification

Chunia para 40.08 ha
Pond 59 40 5.61 ha
Name of Char | Location
1 | Maiz bari 3 km east From proposed Pukuria- Vépale
regulator
Vanger bari 2 km east From proposed Pukuria- Vdrater
2 regulator
3 | New Sariakandj 3 km north-east From proposed Pukuria- Vanderpari
regulator
4 | Pukuria East to proposed Pukuria- Vanderbarilatgu
5 | Boroikandi East to proposed Pukuria Vanderbayilisor
6 | Baniajan East to proposed Pukuria Vanderbariladgu
7 | Koiya gari East to proposed Pukuria Vanderbayiliaor
8 | Atai East to proposed Pukuria Vanderbari regulato
9 | Sohora East to proposed Pukuria Vanderbari asgul
10 | Boishaki 1 km east from Shimul baria spur
11 | Adhanagor 1 km East from Shamol bari spur
12 | Fuljhur 2 km southeast from Shamol bari spur
13 | Mollik para 3 km southeast from Shamol bari spur
14| Shree pur 3 km southeast from Shamol bari spur

15 | Agura Maizbari| 4 km southeast from Shamol baur sp

16 | Dhakuria 5 km southeast from Shamol bari spur

17 | Boyan char 3 km east from Chuniapara regulator

18| Majhira 4 km east from Chuniapara
Shanbandha 5 km east from Chuniapara

19

20 | Promitibari 6 km north from Chuniapara

21 | Noi khola 6 km north from Chuniapara
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Sariakandi Upazila, Bogra

Water body | Country side | River side | Specifications
type (Name/No.) (Name/No.)
River Jamuna
Bangali

Beel/ Dauli beel 1 km long (50 ha)
Wetlands Vakir beel 60 ha

Bera beel 100 ha

Dikdar beel 2 km N- W from Hasnapara , 30

Dighol kandi beel

40.08 ha

Satbilla beel 293.93 ha (5 km long)
Kalaihata beel 26.72 ha
Burungir beel 20 ha
Gojariar beel 60 ha
Khal/ Canal Kata khal 1 km long (3.50 ha)

Kuripara canal

derived from Jamuna and directe
Shalukar char , 4 ha

d to

Shalukar canal

derived from Jamuna and directg
Shalukar char,5.25 ha

d to

Char bati canal

derived from Jamuna and direabe
Shalukar char, 5 ha

Kole (lagoon)

Antarpara kole

East to Antarpara regulator (4.8 h

Nich Kola 0.75 km north from Hasnapara (8
ha)

Khurda boloi 0.5 km east- from Hasnapara (6
ha)

Maiz bari 5952.02 ha

Taltola 66.80 ha

Kazlar kole 10.69 ha

Gobindapur 7 ha

Nolcia 5.5 ha

Beragram 10 ha

Holdia 14 ha

Pond 75 nos. 20 nos. 5.38 ha

d t

.68
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Name of Char | Location/ Feature
1 | Kuripara East to proposed Antarpara regulator
2 | Khapur para East to proposed Antarpara regulator
3 | Antarpara East to proposed Antarpara regulator
4 | Kazla East to proposed Antarpara regulator
5 | Ghager char East to proposed Antarpara regulator
6 | Diga para 1 km northeast from Hasnapara
7 | Chokorthinatha 3 km northeast from Hasnhapara
8 | Konnobari 4 km northeast from Hasnapara
9 | Kormoja 2 km north from Hasnhapara
10 | Housherpur 1.5 km north from Hasnapara
11 | Sujatpur 3 km north from Hasnhapara
12 | Bauliapara 4 km north from Hasnapara
13 | Banupur 2 km east from Hasnhapara
14 | Dhorbon 1 km southeast from Hasnapara
15| Pakuria char West to Shalukar char
16 | Jamtoil West to Shalukar char
17 | Manik North to Shalukar char
18 | Nobboi Northeast to Shalukar char
19 | Barabajbari East to Shalukar char
20 | Indurmara South to Shalukar char
21 | Hashapara Southeast to Shalukar char
22 | Dakat mara Southeast to Shalukar char
23 | Chanpara Southeast to Shalukar char
24 | Gobindapur 7 km northeast from Kundupara
25 | Nolcia 4 km northeast from Kundupara
26 | Fazilpur 6 km east from Kundupara
27 | Joyantirpara 4 km east from Kundupara
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Sonatola Upazila, Bogra

Water body | Country side | River side | Specification

type (Name/No.) (Name/No.)

Beel/ Saluka beel 13.36 ha, perennial, average W
Wetlands depth= 15 feet

Pond 16 2 0.87 ha

Name of Char

Location/ Feature

1 Khabilla

5 km southeast from Pakulla, Bo

jra

2 Boro vanga

10 km East from Pakulla

3 Shollia 8 km southeast from Pakulla
Auchar 10 km southeast from Pakulla

4

5 Patil char 11 km southeast from Pakulla

Saghata Upazila, Gaibandha

ater

Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
River Jamuna
Beel/ Kharkhara 0.5 km west from Saghata sluice gata,5 h
Wetlands Seasonal, water depth 8 feet
Charagata 1.5 km west from Saghata sluice @ate,
ha, Perennial, water depth 20 feet
Ghoridaho 3 km west from Saghata sluice gate,3 h
Perennial, water depth 15 feet
Kachur beel West to Kachuar regulator, 2.01 |ha,
perennial, culture
Beel bosta 0.5 km south from Kachuar regulator, 2
ha, perennial, culture
Vagir beel 0.81 ha, southeast of Nilkhuthi vidag
Bhorot khali union , Shaghata, Gaibandha
Napiter beel 0.81 ha
Kole Hatbari 5 km east from Saghata sluice gate, 4 |ha
(Seasonal - -
Pansi para 5 km north from Saghata sluice ddie,
water body) ha
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Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
Shaghata 1 km east from Saghata sluice gatea ]
Kachuar kole 300 m west from Saghata sluice Hate,
ha, Perennial, water depth (R=25 feet,
D=12 feet
Bashhata 657,0.40 ha
Shatilla 657,2.67 ha
Pond 40 nos. 6 nos. 2.79 ha

Name of Char

Location / Feature

Hatbari 3 km east from Saghata sluice gate
Delabari 6 km east from Saghata sluice gate
Jamira 8 km east from Saghata sluice

jate

Batoner char

1 km east from 657

ga| | WO| N[ P

Shatilar char

2 km east from 657

Fulchari Upazila, Gaibandha

Water body Country  side | River side | Specification
type (Name/No.) (Name/No.)
Brahmaputra
River Ghaghot Ghaghot
Alai Alai
Beel/ Wetlands| Singrai beel N-E to Catlamari c@ujate, 80.16 ha,

5 feet)

Perennial, water depth( R= 15 feet, D=

Gauchulki beel

N-W to Catlamari sluice gate, 2thh6

feet)

Seasonal, water depth( R= 7 feet, D¥

Khathuria beel

N-E to Ratanpur sluice gate, 2thd@Z2
Perennial, water depth (R= 15 feet, [
7.5feet)

Kabilpur beel

4 km S from proposed Kanchip
regulator,30 ha
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Water body Country  side | River side | Specification
type (Name/No.) (Name/No.)
Gun bhuri 55 km S from proposed Kanchipara
regulator
Ratanpur beel 5,5 km S from proposed Kanchipara
regulator
Canal Gopaldoba 6.01 ha, 1 km east from Catlamari
regulator(2v)
Kole (Seasonal Khazjani Kole 0.5 km E from Hardanga Char, 26,73
water body) ha, Perennial, water depth (R=30 feet,
D=15 feet
Coach khalii 1.5 km N from Hardanga Char, 13.86
kole ha, Perennial, water depth (R=25.5 feet,
D=7.5 feet
Pond 55 nos. 12 nos. 3.53 ha

Name of Char | Location / Feature
1 Khatia mari 6 km S-E from proposed kanchipagalator
2 Haro danga 3 km S from proposed kanchipara asgul
3 Satar danga 1.5 km E-N from proposed kanchigyalator
4 Kauya para 3 km E from proposed kanchipara etgul
5 Kuch khali 1 km E from proposed kanchipara regula
6 Jora bari 1.5 km E-S from proposed kanchipagalegor
7 Kabilpur 1.5 km E-S from proposed kanchiparautatpr
8 Fazlur pur 3 km E-S from proposed kanchiparaleggr
9 Kalosona 6 km S from proposed kanchipara regulat
10 Chomohan 4 km S from proposed kanchipara regula
11 Krishnomoni 4.5 km S from proposed kanchipagutator
12 Zira bari 10 km E from proposed kanchipara lsgu
13 Khazjani 1.5 km E from Hardanga Char
14 Kauyabada 5 km E-N from Hardanga Char
15 Rahamatpur 4 km E-N from Hardanga Char
16 Satarkandi char5 km E from Hardanga Char
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Sadar, Gaibandha

Water
type

body

Country side
(Name/No.)

River side
(Name/No.)

Specification

River

Ghaghot

Manos River

Brahmaputra

Floodplain/
Wetlands

Vela goa beel

0.25 km W from Baguria point ,twartp
divided by WAPDA badh, 9.35 h
Seasonal, water depth( R= 15 feet)

Pakhimara bee

Adjacent to existing 8
regulator,1002.02 ha, Seasonal,
depth =7 feet

ver
W4

Puiya gara bee

Adjacent to proposed tal
regulator,240.49 ha, seasonal , water de
= 6 feet

Purbo
Baroboldia
beel

Adjacent to(N-W) Proposed Kamarjani

regulator, 280.57ha, Perennial , Averd
water depth = 7.5 feet

Gidari beel

2.5 km S-W from

Proposed Kamarjani regulator, 400.81
Perennial , Average water depth = 9 feet

Canal

Kamarjani khal

Along the WAPDA badh

Dara/Canal

Brahmaputra to WAPDA badh

Kole (Seasonal
water body)

Uttar
kole

gidari

10 km N from Hardanga Baguria poif
1.07 ha, Perennial, water depth (R=30 f¢
D=10.5 feet

Gorain kole

1.20 ha, Perennial, water depth (Re2g
D=12 feet

Kalaibari

8 km E-S from first grown of Anar
chora,5.34 ha, Perennial, water de
(R=30 feet, D=12 feet, Fish cultu
practiced

t
iter

ola
2pth

\ge

ha,

nt,
pet,

ar
pth
re

Khazjani

10 km E-S from first grown of Anar
chora, 3.34 ha, Perennial, water de
(R=25 feet, D=10 feet, Fish cultu
practiced

ar
pth
re

Gidari

2 km N-W from first grown of Anard
chora,6.68 ha, perennial, water de
(R=22.5 feet, D=7.5 feet

Ar
Dth

Khana bari

4 km northeast from proposed Kamar

jani

regulator, 9.35ha, Perennial , Averg

ge
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—

—

—

Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
water depth = 12 feet
Kamarjani 2 km E from
Proposed Kamarjani regulator, 3.34 ha,
Perennial , Average water depth = 10 feq
Koraibari 2 km E-N from
Proposed Kamarjani regulator, 8.02 ha,
Perennial , Average water depth = 11 feg
Matikhola 7 km S- E from
Proposed Kamarjani regulator, 66.80
Perennial , Average water depth = 12 feg
Pond 244 nos. 17 nos. 13.74 ha

Name of Char | Location / Feature
1 Raidas bari 2 km N from Baguria point
2 Faliar gob 3 km E from Baguria point
3 Kalai bari 4 km E from Baguria point
4 Khas jani 5 km E from Baguria point
5 Patdiara 6 km E from Baguria point
6 Kundarpara 7 km E from Baguria point
7 Batkamari 9 km E from Baguria point
8 Fazlur pur 3 km E-S from proposed kanchiparaleggr
9 Kalosona 6 km S from proposed kanchipara regulat
10 Chomohan 4 km S from proposed kanchipara regula
11 Krishnomoni 4.5 km S from proposed kanchipagutator
12 Zira bari 10 km E from proposed kanchipara lzgu
13 Khazjani 1.5 km E from Hardanga Char
14 Kauyabada 5 km E-N from Hardanga Char
15 Rahamatpur 4 km E-N from Hardanga Char
16 Satarkandi char5 km E from Hardanga Char
17 Folar cock 3 km E- N from Anarar chora
18 Sayedpur 5 km E- N from Anarar chora
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Name of Char | Location / Feature

19. Satarkangi 10 km E from Anarar chora
20 Khazjani 10 km E- N from Anarar chora
21 Kalaibari 7 km E from Anarar chora
22 Aijaz bari 2 km E from Anarar chora
23 Khamarjani 6 km E from

Proposed Kamarjani regulator
24 Karaibari 5 km E-S from

Proposed Kamarjani regulator
25 Batkamari 9 km E-S from

Proposed Kamarjani regulator
26 Kandolpara 25 km E-S from

Proposed Kamarjani regulator
27 Kolmu 18 km E-S from

Proposed Kamarjani regulator
28 Puran char 8 km E-N from

Proposed Kamarjani regulator
29 Sidhai 25km E from

Proposed Kamarjani regulator

Chilmari Upazila, Kurigram

Water body | Country  side | River side | Specification

type (Name/No.) (Name/No.)

River Sorai river Sorai river Brahmaputra to Shreepur

Beel/ Chang mari beel 713, Seasonal, water depth( feet)
Wetlands

Nakhali beel

713 ,Seasonal, water depth( Reed) f

Baharer beel

3 km N from

Horichiri ghat (12 vent) regulator, 80.16h
Perennial , Average water depth = 10 feg

a,
2,

Hasar dala beel

5 km N from

Horichiri ghat (12 vent) regulato
Seasonal , Average water depth = 7 feet

[

Mohisalar beel

N to Horichiri ghat (12 vent) regpalr,,

13.36ha, Seasonal , Average water dep

th
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Water body | Country  side | River side | Specification
type (Name/No.) (Name/No.)
8 feet
Magurar beel 1 km N from
kachkol (10 vent) regulator,160.32 ha,
Seasonal Average water depth = 7 feet
Shol dukri 2 km W from Kachkole regulator,120.24
ha
Kodal daho beel 2.5 km N from Kachkole regulator
Kalir pati 4 km W from Kachkole regulator
Rajar ghat 4 km W from Kachkole regulator
Ranigon; 6km W from Kachkole regulator
(Domer hat)
Khaye ghat 7 km W from Kachkole regulator
Hagritola beel 80.16 ha
Koyar beel 601.21 ha
Khal/Canal | Gidari canal 20 km long (28 ha)
Antarpur canal 8 km long (12 ha)
Kole Agabor kole E to Horichori ghat regulator, 2.67, ha
(Lagoon) Perennial, Average water depth= 12 feet
Horipur-1 2 km S to Horichori ghat regulator,
Seasonal, Average water depth= 8 feet
Horipur-2 3 km W to Horichori ghat regulatar,
Perennial, Average water depth= 10 feet
Hasher bee|] 4.01 ha, Seasonal, water depth = 15 feet
kole

Bahattor kole

5km E from

kachkol (10 vent) regulator, 20.04 h
Perennial, Average water depth = 30 fee

—

Haser vita kole

3 km E from kachkol (10 vengukator,

Perennial, 3.21 ha, average water depth =

ar
ter

18 feet

Kachkole 0.5 km s from simultola/Magur
regulator, Perennial, average wa
depth=15 feet

Kolapani 15 km E from Simultola/Magur
regulator, Perennial, 1.34 ha, avers

water depth= 9 feet

ge
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Water body | Country  side | River side | Specification
type (Name/No.) (Name/No.)
Badhdhara 5 km E from Simultola/Magurar regulatpr
Perennial, 4.01 ha, Average water depth=
15 feet
Uttarowari 5 km E-N from Simultola/Magurar
regulator , Perennial
Bongram 100.20 ha, perennial, Average water
depth=30 ha
Name of Char | Location / Feature
1 Gorghoti char | 2 km E from Shimultola regulator
2 Chutarmari 20 km S from Shimultola regulator
3 Bagdhara badh8 km S from Shimultola regulator
4 Nauer char 8 km S from Shimultola regulator
5 Boro vitar cha 7 km W-S from 728
6 Bongram char| 8 km E-N from 728
7 Damar char 1 km S-W from Horichorighat regulator
8 Char horipur 3 km S-W from Horichorighat regutato
9 Nil char 8 km S-W from Horichorighat regulator
Ulipur, Kurigram
Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
River Brahmaputra
Sorai
Anantapur beel 7 km W from proposed Anantapur
regulator, perennial
Paglir kuri 4 km W-S from proposed Anantapur
regulator, perennial
Nayantapur 8 km W-N from proposed Anantapur
regulator, perennial
Beel/
Wetlands Chirokhaoya dola 4 km S from proposed Anantapur
regulator, perennial
Malchar par 7 km S from proposed Anantapur
regulator, perennial
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Water body
type

Country side

(Name/No.)

River side

(Name/No.)

Specification

Kosulla

Adjacent to regulator, 1.5 km long, 50(Q
wide, Seasonal (3 month),
depth=9.5 feet

Singramari

1 km N-W from regulator, seasonal
month), water depth=10.5 feet

Kossa

3 km N-W from regulator, seasonal
months),15 feet

Darki mari beel

1.5 km N from regulator, 4 km loi3gkm
wide, perennial, water depth=14 feet

Chokchoka beel

5 km N from regulator, 5 km loAdgm
wide, perennial

Kole
(Lagoon)

Jolanger kuthi

2 km E from ...,48.09 ha,

Anatapur kole

100 m E from Anantapur
320.65 ha, Perennial,
depth=30 feet

regulatg

Kolakata

4 km E-N from Anantapur
480.97 ha, Perennial,
depth=30 feet

Gujimari

2 km E from Anantapur regulator , 40.
ha, Perennial, Average water depth3
feet

Pond

38 nos.

13 nos.

2.68 ha

Name of Char

Location / Feature

=

1 Anantapur char 100 m E from Anantapur regulator
2 Gujimari 1 km E from Anantapur regulato

3 Uttar gujimari 2 km N from Anantapur regulator
4 Dakkhin gujimari| km S from Anantapur regulator

5 Sukherbati 25 km S from Anantapur regulgtor
6 Char Bagua 20 km S from Anantapur regulator
7 Parar char 7 km east from Balaijan regulator
8 Kaziar char 8 km E from Anantapur regulator
9 Durga pur 14 km E from Anantapur regulator
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Sadar, Kurigram

Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
River Brahmaputra
Dhudkumar
Beel/ Ponchasar beel 0.75 km W from Aragikodomtola ragul

Wetlands

,2.40 ha, Perennial,
fish culture practiced

water depth=10 feet,

Jobber munshe
beel

1 km W from Aragiodomtola regulatg
Perennial, water depth=10.5 feet

=

ater

Amluddi hazir 2 km W from Aragikodom regulator, wat

beel depth=12 feet

Kazol daho 2km W from 743 regulator

Dubba churi 2.5 km N-W from 743 regulator

Gagla beel 1 km W from Existing Tangormarir patar
regulator,40.08 ha, perennial, average w
depth=9 feet

Sarisui beel 1.5 km N from Existing Tangormaratar

regulator,60.12 ha, perennial, average w
depth=16 feet

ater

Dolarpar beel

1.5 km N-W from Existing Tangormari

patar regulator,80.16 ha, seasonal, ave
water depth=8 feet

rage

Sonalir  khuthi 1.5 km W from Existing Tangormarir patar

beel regulator,10.69 ha, Seasonal, averpge
water depth=10 feet

Hodir beel 3 km W-N from Existing Tangormarir gat
regulator,20.04 ha,Perennial, average
water depth=15 feet

Koi ghuri 45 km N-W from Tangormarir patar
regulator

Duba churi 7 km S-W from Tangormarir patar
regulator, 8.02 ha, water depth=5 feet

kazol daho 9 km S-W from Tangormarir patar
regulator, 13.36 ha, seasonal, water depth=
6 feet

Pachgaciar 5 km W from Tangormarir patar

chora regulator,80.16ha, perennial, water
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Water body | Country side | River side | Specification
type (Name/No.) (Name/No.)
depth=20 feet
Misti parar beel 1 km N-W from Tangormarir patar
regulator,2 ha, perennial, water depth =|10
feet
Khal/Canal Girai nodi/Khal 1 km west from khama Rasulpur,hi&4
km long
Kole Gobindopur 2 km E from Aragikodomtola
(Lagoon) regulator,80.16 ha, perennial, Water
depth=15 feet
Perbotti pur 3 km E from Aragikodomtoja
regulator,140.28  ha, perennial, Water
depth=18 feet
Vushakuthi 2 ha, perennial, Water depth=10 feet
Sarkerpara 0.5 km N from Tangormarir patar
vanga regulator,40.08 ha, perennial, Water
depth=14 feet
Prothom alg 2 km E-S from Tangormarir patar regulator,
kole 12.04 ha
Bangar dola 1.5 km E-N from Tangormarir patar
kole regulator, 10.69 ha
Kath giri kole 2.5 km N from Tangormarir patar uéaor
, 10.69 ha
Pocha kata kole 5 km N from Tangormarir patar lsigu ,
9.35 ha
Shantiar kole 2.5 km E from Tangormarir patautatpr
, 13.36 ha
Rolakata kole 4 km E-N from Tangormarir patar
regulator , 9.35 ha
Narayanpur 8 km E from Tangormarir patar regulator ,
kole 133.60 ha, perennial
Astoasi kole 7 km E-N from Tangormarir patar regoi
, 13.36 ha, perennial
Jhumkar kole 6 km E from Tangormarir patar regulat
,12.02 ha
Pond 47 nos. 3 nos. 2.43 ha
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Name of Char

Location / Feature

1 Prothom alo 2 km E-S from Tangormarir patar fegn, 12.04 ha

2 Bangar dola 1.5 km E-N from Tangormarir patguiator, 10.69 ha
3 Kath giri 2.5 km N from Tangormarir patar regala, 10.69 ha
4 Pocha kata 5 km N from Tangormarir patar regula®.35 ha

5 Shantiar 2.5 km E from Tangormarir patar reigulal3.36 ha
6 Rolakata 4 km E-N from Tangormarir patar regnrla9.35 ha

7 Narayanpur 8 km E from Tangormarir patar regulatl33.60 ha, perennial
8 Astoasi 7 km E-N from Tangormarir patar reguiatb3.36 ha, perennial
9 Jhumkar 6 km E from Tangormarir patar regulat@r02 ha

10 Raulia char Adjacent and E to Tangormarir paggulator

11 Char Rasulpur 1.5 km E from Tangormarir patgulator

12 Majher char 3 km E from Tangormarir patar retprla

13 Catlar char 1.5 km E-N from Tangormarir patgutator

14 Fakirere char 2 km E-N from Tangormarir patguiator

15 Kathgirir char 2.5 km N from Tangormarir pategulator

16 Motherganj char| 4 km N from Tangormarir patgutator

17 Barobisha 3 km E-N from Tangormarir patar retgula

18 Khaser char 3.5 kmE-S from Tangormarir patgulegtor

19. Balduba 3 km E-S from Tangormarir patar regulat

20 Porar char 4.5 km E-S from Tangormarir patauleggr

21 Mirgamari char 6 km W from Tangormarir pataruiegor
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Background

The lower Brahmaputra, named Jamuna in Bangladesine of largest rivers in the
World. Following its avulsion (change of coursejoirthe present day Jamuna River
during the late 17th century, it has been constantbrating westward and additionally
widened by 50% from 8 to 12 km since the 1970ss&hworphological changes have led
to the loss of about 88,000 ha of floodplain fro@7Y3 to 2014, affecting the ecology and
livelihood of the floodplain dwellers by displacihgindreds and thousands of people. In
addition to unpredictable riverbank erosion, flo@ts the other major natural hazard.
While typically 20% of the country is flooded dugithe annual monsoon, severe floods
have inundated up to two thirds of the country.

The Government of Bangladesh through BangladesheWatevelopment Board
(BWDB) is preparing the River Management Improvetndétrogram (RMIP) to
reconstruct the existing degraded embankment acaresat against riverbank erosion
along 137 km length from the Teesta River to thaulea Bridge. The program will be
designed and implemented in three phases. A 5@km priority reach between Simla
and Hasnapara will be protected in Phase 1. Phaseets the remaining 87 km while
Phase 3 focuses on and the construction of a higlbwahe countryside of the new flood
embankment. The entire program will be implemermteer a period of 10 years.

Objectives

An EIA has been carried out for the proposed RMIRe EIA has identified full range of
potential impacts of the project on environment @edple and proposed appropriate
mitigation measures to address those impacts. obtie potential impacts of the project
is increase in the usage of agro-chemicals.

The interventions proposed under RMIP may induaeeschanges in the agricultural
activities in the program influence area. Thesduile changes in cropping pattern if not
the further crop intensification, because of insesh water availability and enhanced
protection against floods and riverbank erosiorhese changes in turn may cause to
increase the usage of agro-chemicals such asZersiland pesticides. However these
agro-chemicals if not used and handles judicioasly carefully can cause soil and water
contamination and ultimately harmful effects on meo their livestock, and also flora
and fauna. To address such as eventuality, agrattd pest management initiative will
be prepared and implemented. For this purposentagrated pest management plan
(IPMP) needs to be prepared and implemented

The key objectives of the IPMP will include:

To increase the productivity of agricultural crahsough IPM and Integrated Plant and
Soil Nutrient Management (IPSNM) practices, thaiudes the rational use of chemical
pesticides and nutrients;

3 As defined by World Bank OP 4.09 (Pest Managenfeotnote 3, “IPM refers to a mix of farmer-driven,
ecologically based pest control practices that seéekeduce reliance on synthetic chemical pesticidt
involves (a) managing pests (keeping them belowewically damaging levels) rather than seeking to
eradicate them; (b) relying, to the extent possibfenonchemical measures to keep pest populatens
and (c) selecting and applying pesticides, whely tieve to be used, in a way that minimizes adverse
effects on beneficial organisms, humans, and th@@ment.”
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to raise awareness of all stakeholders about thedpproach to crop management, and
train extension agents and farmers to become pomeirs of IPM; and

to determine the level of pesticide residue oncadfiral crops in normally-treated and
IPM-treated areas and disseminate information &iedtolders on the usefulness of
undertaking IPM practices.

Scope of the Assignment

In particular, the consultant will build on etiigy information in these studies in order
to develop a solid understanding of the prevaitingpping patterns, cropping intensity,
cropping methodology, and usage of agro-chemic@lge consultant will also determine
any adverse impacts associated with the usagerofcigmicals and will carry out soll
analysis for this purpose. The consultant will emake extensive consultations with the
farmers, any NGOs working on agricultural issuetjeo development partners as
relevant, agro-chemical suppliers, general commgunitthe area, healthcare providers,
and related government officials. The consultaititalso study and evaluate the nature
and effectiveness of completed as well as on-gti initiatives/projects in the area
(general information will be collected for the eaticountry based upon secondary
resources). On the basis of this data collectimn consultant will prepare draft IPMP, in
accordance with World Bank Operational Policy 409 Pest Management. The
consultant will share the draft IPMP with the kegkeholders mentioned earlier and in
light of the comments and suggestions received,findlize the Plan. The key steps of
the assignments are listed below.

Review of the project and RMIP full program details
Review existing pest management practices and xbimt¢he project area, including by:

Review existing RMIP reports and documents (inelgdelA, preliminary
Baseline report for full program area, RAP, SDRJ athers) Visit the areas in
and around the project influence area, as welkashy areas where IPM
projects are underway.

Undertake secondary literature review as well @lsl finvestigations and
consultations / interviews with stakeholders, teedep a comprehensive
understanding of existing pest management practicesent practices in
storage and use of pesticides; policy and instimati/legal framework for
regulating, procuring, and managing pesticides;taedxtent to which all of
these are consistent with an IPM approach, indlgen particularly, as well as
throughout the country. The key stakeholders irelindt not limited to local
farmers, community, agro-chemicals suppliers, heale service providers,
local government officials of related departmeigy, @griculture, health, and
environment), experts, other development partnerkiwg on related issues
and relevant NGOs. Find out cultivation practicagepping pattern, cropping
intensity, usage of agro-chemicals, practice ofdliag, storing, and
transporting these chemicals, awareness leveraieiss and communities
regarding the harmful effects of these chemicalg,|IBM techniques being
used, and effectiveness of such techniques.

Based on existing agricultural and pest managemeattices and context, and using
information from project assessments including & and economic feasibility
analysis, project and analyze the potential pestag@ment scenarios in the project area
post-RMIP. Discuss the potential effects of suchcpces on water quality, human
health, flora and fauna, etc. in the absence of iftktventions.
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Identify and review the plans and reports of relgectmpleted as well as on-going IPM
projects or initiatives in the Country, and espiyia the program area or adjacent areas,
and discuss with stakeholders including projectlém@nting entities and participants as
to the effectiveness of these programs and how ¢hayinform the development of the
IPMP.

Preparing draft IPMP.
Disclose and carry out consultations with stakeéi@an draft IPMP

Finalization of IPMP on the basis of the commens asuggestions received during
consultations.

With the help of the above tasks, prepare IPMPe Flan should include but not limited
to the following key elements:

Awareness/ dissemination of information to farmers;
training of facilitators (ToF) and establishingFdrmer Field Schools (FFS);

implementing Integrated Plant and Soil Nutrient agement (IPSNM) techniques
(including organic fertilizers, composting and wocoiture);

monitoring pesticide residue on crops and in swil water supplies;

education/awareness and potential activities reél&deensuring proper storage, use, and
disposal of pesticides and pesticide-applicatiarigent; and

strengthening institutional capacity on IPSNM.

Output

The consultant will draft version of the IPMP teetBWDB by end of sixth month of
their mobilization and final version by end of teighth month of their mobilization. All
the data and information collected during the ctiaions and field investigations will
also be provided in an annex to the Plan.

Plan Outline

The outline of the IPMP is presented below.

Introduction

Current practices of pest and pesticide managemehé project influence area
Policy, regulatory and institutional framework asapacity

Projected agricultural scenarios in program arest-pdMIP, and implications for pest
management practices, in the absence of IPMP Enéons

Rationale of IPMP
Proposed IPM interventions for RMIP area

Implementation and monitoring arrangements and omsipilities, including budget
requirements.
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Implementation of the IPMP

The IPMP will be implemented from third year onwarof RMIP-1 construction. The
implantation activities will cover all the tasksoposed in IPMP. The implementation
will continue up to one year after completion of FaM
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Citation in the main text (Volume IBection 9.4.1.4.

This plantation raising program provides the folilogvdetails:
Species to be used for establishing the plantation.
Seedlings availability.

Spacing and planting technique.

Rotation to be used.

Cost estimates of establishing tree plantatiorupérarea.
Plantation management or maintenance.

Yield prediction.

Participant involvement mechanism.

The site at which this plantation will be raisedhs country side slope of embankment
cum road. The slope is 33%. The aspect will be paststern. This plantation will be
something like the “strip plantation” that is raisdy the Forest Department. The
plantation raising modality should preferably be“Rarticipatory Approach”. The
required details in this connection are being dbeedrbelow.

1. Species that may be used for establishing thegpitation

It is better to decide about the species througbudisions with the participants. But in
this sort of discussions technical support willdssential from the authority. In this case,
since the land in question is owned by the Banglad#/ater Development Board
(BWDB), this agency will require to play the rolé“authority”. It is generally expected
that the local people will prefer to plant ‘Eucdaiyp species, since they have a bias
towards this species. The local people for vari@asons prefer this species over others.
In this connection, it has to be borne in mind tthet government has an embargo in
planting eucalyptus species. BWDB being an auton@mraemi government agency, it
will be better to avoid planting eucalyptus. Theaps that are commonly used in case of
trip plantations include:

Local Biological name Some special features in connection with its
name use in road side or strip plantations
Akashmoni| Acacia auricoliformis Fast growing medium quality timber but looks
like teak.
Chattian Alstonia scholaris Fast growing match-wood, nice & strong
smelling flowers.
Kodom Anthocephealous kadamba Good match wood, fast growing, good looking
flowers,
Hijol Barringtonia  acutangula A fresh water wetland species, branches produce

"Khata" for open water fishing.

Tal Borasus flabellifer Fibrous rooted slow growing long living plant,
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Local Biological name Some special features in connection with its
name use in road side or strip plantations
can with stand strong wind thrusts, juice and
fruits fetches high price.

Toon Cedrela toona Good timber, light weight, used in making
rickshaw body, boat, etc.

Chikrassia | Chickrassia tabularis Faster growing, good timber species

Narikal Cocos nucifera Fibrous rooted medium growing plant, can
withstand strong wind thrusts, fruits green or
ripe fetches high price.

Kala Jam | Eugenia spp / Syzygium | Good construction timber, fruits are highly

cumini priced.

Puti jam Eugenia spp. Good and durable construction wood yielding
tree.

Gamar Gmelina arborea Wood is "A grade" timber, fast growing, high
priced.

Ghora Melia azadericta Fast growing but soft, snaps off during strong

Neem wind,

Neem Melia indica Possess good medicinal values, durable woo
used in musical instrument making (especially
tobla)

Khajoor Phoenix sylvestris Fibrous rooted medium growing plant, can
withstand strong wind thrusts, juice used to
make “gur” & fetches high price, long living
tree.

Amloki Phyllaenthus embellica Timber value is poor but it is a medicinal plan
fruits fetches high price, attract birds.

Koroj Pongamia pinnata Fast growing, grow in wet areas, seeds yield
medium quality wood.

Payaara Psidium guajava Timber is not good but the fruits fetches high
price.

Rain tree | Samanea saman Large crown, occupy lots of space, drips are
harmful to road pavements.

Barapatar | Swietenia macrophyla Slightly faster growing, very often affected by

mehagony stem borer, produces good timber,

Chotopatar| Swietenia mehagoni Slow growing, affected by stem borer, very gd

Mehagony timber species.

Tetool Tamarindus indica High caloric wood, heavy, slow growing, high
water shed values, and fruits are highly priced.

Arjun Termienalia arjuna Medicinal plant, medium quality wood, bark
fetches high price, fruits attract deer.

Hartaki Terminalia chebula Medicinal plant, medium quality wood, fruits
fetches high price & attract deer.

Harbarooi Medicinal plant, wood quality poor, triétches
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Local
nhame

Biological name Some special features in connection with its

use in road side or strip plantations

high price.

It is better to keep the number of species undemamageable number. The number
species to be used should not exceed 10. In vietweofbove discussions, the following
species may be used but this must be shared véttottal communities so that they are
‘on board’ and own the selection of species.

Local name Biological name Remarks

Akashmoni Acacia auricoliformis Maximum 20%, to be felled in"8year

Barapatar Swietenia macrophyla To be felled in 12 year

mehagony

Chikrassia Chickrassia tabularis To be felled in 1B year

Gamar Gmelina arborea To be felled in 8 year

Neem Melia indica / Azadirachta | To be felled in 10 year

indica
Toon Cedrela toona To be felled in 12 year
Khajoor Phoenix sylvestris Never to be felled (may be replaced by
. - another fruit or fresh water wetland

Narikal Cocos nucifera S . : -
species, includin®yzygium cumini,

Tal Borasus flabellifer Phyllaenthus embellicatc. at the

- - - death of the tree

Hijol Barringtonia acutangula

Payaara Psidium guajava To be planted on the (1+6+2.95=) 9.95
Meter wide strip, between the road and
the river, at 4 X 4 Meter spacing.

2. Seedlings availability

Since the planting program will not continue foray® the seedlings may be procured
from sources such as Forest Department Nurseriésvate Nurseries. It is expected that
the quality of the seedlings from FD nurseries Wil better. One will have to decide
about the year in which these will be planted andlven site. For better success, at least
3.5 feet tall seedlings in 10" x 6" poly-bags, toat 1.5 years of age, are to be used.
Under such situation orders may be placed offigidibrmally) with the nearby forest
nursery at least 3 years ahead of the stipulateatiph year, stating the number required
species wise, with a tentative date of deliverycgeld. The seedlings should never be
transported from the nurseries to planting sitégguéractor tailor, Niassimon, etc. The
best mode of transporting seedlings is either adhload' or 'boat. However the
seedlings may be transported by slow moving smngthing pick-ups (to avoid jerks).

3. Spacing and planting technique
After the selection of planting site the followitagks need to be undertaken sequentially:
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The planting site is to be surveyed, maps prepgladtation journal initiated and history
of the planting site is recorded in the plantajaurnal. The names of the participants are
to be recorded in the plantation journal for futteterence.

The planting site has to be cleared of unwantethdsig any. The small vegetation such
as grasses etc. should not be disturbed to avdie¢msion of the embankment slopes.
The bushes while being cleared should not be uedomther should be cut at ground
level. The site should be cleared and made readglémting without disturbing the soll
and grass like vegetation on the ground.

Stacking at the desired spacing of 2m x 2m shoelddne.

All of these activities should be accomplished befapril 1 i.e. before the first monsoon
shower (by second week of April).

At every planting point (at the stacking point)spdre to be dug. The size of the pit
should be 1ft by 1ft and the depth has to be 1.Bhé top half of the soil has to be put on
the upper side (uphill) of the pit while the bottdwalf of the soil be put on one side (say
on North) of the pit, but not on the down slopewdaill) side. This pit making work
should be completed by the first week of Apfihe pits after being dug should be left
open for about 15 days.

Planting activities are to be started after 15 d#ysit-making. Compost @ 3 Kg is to be
put in each pit. Before planting the seedlings,ttiesoil from the up-slope side of the pit
is to be placed at the bottom and the bottom soihfthe side of the pit is be placed on
the top, so that the soil get turned over. Compaositall the soil in the pit are to be mixed
properly, pulverized, all roots and foreign matksri;|emoved, so that 'seedling planting
bed' looks nice, clean and ready. One seedlingchlas planted in each 'seedling planting
bed' so prepared. After 15 days of planting thellssg 70 to 75 grams of NPK (1:2:2)
fertilizer should be applied in each pit. The fertirs once mixed, must be used within 6
hours of mixing. Another dose of urea @ 25 gm peisgo be applied after 2 months of
planting.

Each and every operation must be recorded in @natgtion journal, stating the duration
of the operation with starting and ending datelsplaused, the then weather conditions,
etc. for future use.

A word of caution: While planting the seedlingse tfirst thing to be identified is the
locations of underground drainage pipes and plgrafrseedlings right on the top of that
has to be meticulously avoided.

A schematic diagram of planting layout is as ur{dext page):
One hectare = 10,000 SgM  Spacing2Mx2 M

3 Fruit spp. in 4 positions. The sequence will Narikal", "Khajoor", "Tal", "Khajoor"
"Narikal", "Khajoor", "Tal", "Khajoor" & so on atMl x 4M = 625 plants per Ha

6 Tree spp. = (2500 — 625) = 1875 plants per Hecta

1875/3 = 625 plants (of each tree species) to leifat 8th, 10th and 12th year
Design for 20M x 20M (= 0.04 ha) area

Legend:
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In case of these plantations, the planting willifdgated with about 10 species. Two of
these species (Akashmoni & Gamar) the fastest gipwines will be felled (cut and
extracted) in 8th year. Another two species narfielgn & Chikrassia, medium growing
species will be felled in 10th year. The other tivee species namely Barapatar
mehagony and Neem will be felled in 12th year. Tleer 3 fruit species (Narikal,
Khajoor, Tal and Khajoor, at 4 positions) will conte to grow as long as they live at 4M
X 4M spacing and yield fruits and juices for thetjggpants. Thus there will be 4 types of
rotations.

8 year rotation for tree species, Akashmoni & Gamar

10 year rotation for species, Toon & Chikrassia.

12 year rotation for species, Barapatar mehagodyNsem.
Life-long for fruit species, Narikal, Khajoor, Tahd Khajoor.
After 12 years, these plantations will virtuallycbene orchards.

5. Cost estimates of establishing tree plantationgp unit area

The cost of establishing one hectare of plantati@tuding its maintenance to its final
stage is calculated here under.

Plantation in one hectare - Planting of 2500 seedljs

Cost of
Number | Labor | Cost of Cost of
of Labor | perday| Labor | Material Required&| Material
Item of works required | in BDT | in BDT Rate in BDT in BDT
Cutting of bushes to be done by
participants but they will get the
wages. 3 450 1350
Layout by participants. They will Jute rope, no nylon
get the wages. 2 450 900 rope. LS 100
Inter cropping. Participants to do Arhar seeds 6 Kg @
this on wages. 2 450 900| of Taka 200/Kg 1200
Price of 2750 (10%
Procure stacks carry to planting more to cover
site fix them at 2M x 2M spacing, wastages) Stack @
including fastening of sapling of Taka 4/stack &
with the stack. Participants to be Shootly etc.
involved on wages. 3 450 1350 complete. 11000
Pit making, keeping the pits open
for about 2 weeks. 2500 pits are
required per hectare. Each MD
will make 75 pits. This has to he
done by the participants an
wages. 34 450 15300
) 0 R Price of each
e A seeding @ of T
; . 12 each 34500
poly bags, including
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Cost of
Number | Labor | Cost of Cost of
of Labor | perday| Labor | Material Required&| Material
Item of works required | in BDT | in BDT Rate in BDT in BDT

transportation.

Procure compost or decomposed
cow-dung, carry these to planting
site. Put back the soil in the pit,
apply 3 Kg of compost
decomposed cow dung in eath
pit, pulverize the soil, mix it with
compost / cow dung, remove &
debris, root pieces (especially the Price of 8250 Kg
roots of sun grasses), plant the (10% more to cover
seedlings by taking off the poly wastages) of

bags carefully. Participants need compost of

to do this but on payment of decomposed cow
wages. 20 450 9000| dung @ Taka 4/Kg| 33000

Weeding and cleanin
immediately after planting. To b
done by participants but o
wages. 5

S DX

Price of 207 Kg
(2500*0.075*1.1;
Application of fertilizers 10% more to cover
(N:P:K::1:2:2 ; 75 gm/pit) after wastages) of
15 days of planting. Participants fertilizer @ of Taka
will do this but on payments. 10 450 4500 40/Kg 8280

Application  of  nitrogenous
fertilizers (Urea 25 gm/pit) afte
two months of planting to b
done by the participants but on
wages. Fertilizer required Price of 68.75 Kg
(2500*0.025*1.1 = ) 68.75 Kg of fertilizer (Urea)
including 10% wastages. 10 450 4500 @ Taka 40/Kg. 2750

=

D

First year maintenance, 3{4
weeding and mulching 50 450 22500

e

Second year maintenance, 2-3
weeding, cleaning & vacancdy Price of 250

filling. Price of 2500*0.1=250 @ seedlings @ BDT
BDT 12 each = 3000 40 450 18000 12 each 3000

Third year maintenance, 1 - |2
weeding and pruning of tree spp.
Only. The pruned branches wijl
go to the participants 30 450 13500

Fourth year maintenance, climber
cutting & cleaning. 20 450 9000

Fifth year maintenance, prunir
of tree spp only not fruit tree. Th
pruned branches will go to th
participants. 10 450 4500

D «Q

(¢}
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Cost of
Number | Labor | Cost of Cost of
of Labor | perday| Labor | Material Required&| Material
Item of works required | in BDT | in BDT Rate in BDT in BDT

Fixing of a plantation Board (may
be RCC board). 2 450 900 LS per hectare 1000
Miscellaneous
TOTAL 241 106200 94830
Total cost per hectare including
maintenance in BDT 201030

The total cost for establishing one hectare of talaon till its final stage is BDT
201,030,00. At the final stage i.e. after 12 yednsising the plantation it will become an
orchard and the participants will keep on gettimg benefits continuously.

Cost for raising Hijol and Payaara plantation:

Cost for raising Hijol Barringtonia acutangulaplantation per Km 20,000 BDT/Km

Cost for raising Payaar®&sgidium guajavaplantation per Hectare. 62,500 BDT/Ha

6. Plantation management or maintenance (maintenaec costs have been
included in the plantation establishment costs)

Ideally the following maintenance program shoulddilwed.

Intercropping by agricultural crop, especially efliminous species may be done during
first 1 & half year.

First year: three to four weeding and cleaning wahancy filling & mulching.
Second year: two to three weeding and cleaning vatancy filling.

Third year: One to two weeding. Pruning (first) Emi/3% of the bole of all TREE spp.
Fruit species should not be pruned.

Fourth year: Climber cutting and cleaning, etc.

Fifth year: Pruning (second) lower 2/8f the bole of all TREE spp. Fruit species should
not be pruned.

Hijol (B arringtonia acutangulg Plantation

Besides the establishment of the above statedgpianton the slope of the embankment,
at the toe, along the village side a 2.5 Metepstifi land, that may remain inundated
during monsoon, for about 3 to 6 months, shall havbe planted. This strip has to be
planted with a fresh water wet land species. Thingsh water wet land species, which is
likely to be attractive to the participants, hasmedentified. This could be Hijol
(Barringtonia acutangula) for this given site. @ae of Hijol (Barringtonia acutangula)
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will be planted at a spacing of 4 meter, in this eter wide strip. In every km, 250 such
species will be planted. The cost of establishunghsHijol plantation will be about Taka

80 per plant. Thus the cost per km for raising Hjpantation will be about Taka

20,000.00.

Payaara Psidium guajava Plantation

This Payaara (Psidium guajava) plantation will séalelished on the 9.95 Meter wide
strip between the road and the river. The PayaRsalium guajava) plantation will be

raised at 4 Meter by 4 Meter spacing. In every dmec625 seedlings will be planted. The
cost per hectare, for raising Payaara will be abalkia 62,500.00.

7. Yield prediction.

This prediction of yields is for a hectare. A tad&2500 seedlings will be planted over an
area of one hectare. The following shows the assangused and yields predicted.

Bangladesh Water Development Board E-9
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Yield Predictions

Plantation Types

Assumptions

No of
plants

survived

per Ha

Fuel-wood
production
in 3rd yr
per Ha in
Kg

Fuel-wood
production
in 5th yr
per Ha in
Kg

Final yield
in 8th, 10th
& 12th
year, in Cu.
M. per Ha

Total final
yield in
Taka at 8th,
10th and 12
year per Ha

Fruit trees.
Annual yield
in Taka from
7th, 8th and
12th year per

Ha.

Remarks

Acacia auricoliformis
(Akashmoni) final
felling at 8th yr.

Planted312 seedlingsn one Ha

250

125

250

13.75

110375

Survival rate80%

1st pruning in 3rd year, each plant w
yield 0.5 Kg of fuel-wood. Price of
each KG of fuel-wood will b&aka 1

2nd pruning in 5th year. Each pla
will yield 1 Kg of fuel-wood. Price of
each KG of fuel-wood will b&aka 1

Final felling in 8th year. Each plant

will yield 0.055 CuM of wood. Price
of each Cu. M. wood on an avera
will be aboutTaka 8000

ge

Gmelina arborea
(Gamar) final felling
at 8th year.

Planted313 seedlingsn one Ha

219

109.5

219

10.95

82453.

Survival rate70%

1st pruning in 3rd year, each plant w
yield 0.5 Kg of fuel-wood. Price of
each Kg of fuel-wood will b&aka 1

2nd pruning in 5th year. Each plal

will yield 1 Kg of fuel-wood. Price of

Bangladesh Water Development Board
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Plantation Types

Assumptions

No of
plants

survived

per Ha

Fuel-wood
production
in 3rd yr
per Ha in
Kg

Fuel-wood
production
in 5th yr
per Ha in
Kg

Final yield
in 8th, 10th
& 12th
year, in Cu.
M. per Ha

Total final
yield in
Taka at 8th,
10th and 12
year per Ha

Fruit trees.
Annual yield
in Taka from
7th, 8th and
12th year per

Ha.

Remarks

each Kg of fuelwood will biTaka 1

will yield 0.05 CuM of wood. Price o
each Cu. M. of wood will be abo
Taka 7500

Final felling in 8th year. Each plai

—

Chickrassia tabularis
(Chikrassia) final
felling at 10th year

Planted312 seedlingsn one Ha

218

65.4

152.6

13.08

65618

Survival rate70%

1st pruning in 3rd year, each plant wi

yield 0.3 Kg of fuel-wood. Price of
each Kg of fuel-wood will b&aka 1

2nd pruning in 5th year. Each pla
will yield 0.7 Kg of fuel-wood. Price
of each KG of fuel-wood will b&aka
1

Final felling in 10th year. Each plant
will yield 0.06 CuM of wood. Each
Cu. M. of wood will fetchTaka 5000

Cedrela toona (Toon)
final felling at 10th
year

Planted313 seedlingsn one Ha

219

65.7

153.3

13.14

92199

Survival rate70%

1st pruning in 3rd year, each plant wi
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Fruit trees.
Fuel-wood | Fuel-wood | Final yield | Total final | Annual yield
No of production | production | in 8th, 10th| vyield in in Taka from
plants in 3rd yr in 5th yr & 12th Taka at 8th,| 7th, 8th and
survived | per Hain per Hain | year, in Cu.| 10th and 12| 12th year per
Plantation Types Assumptions per Ha Kg Kg M. per Ha | year per Ha Ha. Remarks

yield 0.3 Kg of fuelwood. Price o
each Kg of fuel-wood will b&aka 1.

2nd pruning in 5th year. Each plant
will yield 0.7 Kg of fuel-wood. Price
of each Kg of fuel-wood will b&aka
1

—

Final felling in 10th year. Each plan
will yield 0.06 CuM of wood. Price of]
each Cu. M. of wood will bélaka
700Q

Swietenia macrophylg
(Mehagony) final
felling at 12th year Planted312 seedlingsn one Ha 188 56.4 75.2 13.16 105411(6

Survival rate60%

1st pruning in 3rd year, each plant wi
yield 0.3 Kg of fuel-wood. Price of
each Kg of fuel-wood will b&aka 1.

2nd pruning in 5th year. Each plant
will yield 0.4 Kg of fuel-wood. Price
of each Kg of fuel-wood will b&aka
1

—

Final felling in 10th year. Each plan
will yield 0.07 CuM of wood. Price of]
each Cu. M. wood will b&aka 800Q

Melia indica (Neem)| Plante@13 seedlingsn one Ha 188 75.2 94 9.4 65969.2
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Fruit trees.
Fuel-wood | Fuel-wood | Final yield | Total final | Annual yield
No of production | production | in 8th, 10th| vyield in in Taka from
plants in 3rd yr in 5th yr & 12th Taka at 8th,| 7th, 8th and
survived | per Hain per Hain | year, in Cu.| 10th and 12| 12th year per
Plantation Types Assumptions per Ha Kg Kg M. per Ha | year per Ha Ha. Remarks
final felling at 12th
year.
Survival rate60%
1st pruning in 3rd year, each plant wjill
yield 0.4 Kg of fuel-wood. Price of
each Kg of fuel-wood will b&aka 1.
2nd pruning in 5th year. Each pla
will yield 0.5 Kg of fuel-wood. Price
of each Kg of fuel-wood will b&aka
1
Final felling in 10th year. Each plant
will yield 0.05 CuM of wood. Price of
each Cu. M. will be abouftaka 700Q
Phoenix sylvestrig
(Khajoor) Juice From7th year
production starts in 7th annual yield in
year Planted 312eedlingsin one Ha 218 741200 Taka

Survival rate70%

Juice extraction will start fronvth
yea. Yearly yield200 Kg per plant

200 Kg of juice will produc&0 Kg of
gur. Excluding gur production cost
each Kg of gur will fetcifaka 170
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Fruit trees.
Fuel-wood | Fuel-wood | Final yield | Total final | Annual yield
No of production | production | in 8th, 10th| vyield in in Taka from
plants in 3rd yr in 5th yr & 12th Taka at 8th,| 7th, 8th and
survived | per Hain per Hain | year, in Cu.| 10th and 12| 12th year per
Plantation Types Assumptions per Ha Kg Kg M. per Ha | year per Ha Ha. Remarks
Cocos nucifera
(Narikal) fruit From7th year
production starts in 7th annual yield in
year Plantedl57 seedlingsn one Ha 126 252000 Taka
From 7th yr annually200 fruits will
be available. Price of each fruit will he
aboutTaka 10.
Borasus  flabellifer
(Tal) Juice or fruit From 12th year
production starts in annual yield in
12th year Planted 156 seedlings in one Ha 109 218000 Taka
Survival rater0%
From 12th yr annually 100 Kg of
juice will be available, which will
producelO Kg of gur. Price of each
Kg of gur excluding processing cost
will be aboutTaka 200
From 4h year
Psidium guajava annual yield in
Payaara Plantation Plantéa5 seedlings per hectare 438 525,600 Taka per Ha
Survival rate70%
From 4th year each tree will produce
about40 Kg of fruits which will fetch
a price ofTaka 30 per Kg.
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Fruit trees.
Fuel-wood | Fuel-wood | Final yield | Total final | Annual yield
No of production | production | in 8th, 10th| vyield in in Taka from
plants in 3rd yr in 5th yr & 12th Taka at 8th,| 7th, 8th and
survived | per Hain per Hain | year, in Cu.| 10th and 12| 12th year per
Plantation Types Assumptions per Ha Kg Kg M. per Ha | year per Ha Ha. Remarks
Barringtonia From 7h year
acutangula S
annual yield in
Hijol Plantation Plante@50 seedlings per Km 175 17500 Taka per Km
Survival rater0%
From #h year each tree will produce
about 2 Khata, each will fetch a price
of Taka 50
!Il #Illl$%ll&
' ( ) * o+ - .1$"%%
' ( " "10$%%%
' ( 1 #'#$&%%
' * ) A N$#%%
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8. Participant involvement mechanism.

In case of Bangladesh, sustainability of projectdfits (outputs), after the completion of
the project very often get jeopardized, since nogletly shoulders the responsibility to
take care of the plantations established undeojegr The plantations, being a biological
entity, will need to be taken care of on a routibasis for years after years. It is thus
essential to associate some personnel with thesgapions, so that they have some sort
of ownerships and they take care of these plamstfor years to come. Under such
situation the best possible methods known till déeto involve the local people as
“participants” under a 'social forestry' contexheTinvolvement of participants directly
revolves around the tangible benefits that theygetrfrom these plantations.

The yields from these plantations will be mostlyuasler.

1. Pruned branches in 3rd and 5th year of raigiegplantation from forest tree species
such as

Acacia auricoliformis (Akashmoni)

Gmelina arborea (Gamar)

Chickrassia tabularis (Chikrassia)

Cedrela toona (Toon)

Swietenia macrophyla (Mahogany)

Melia indica / Azadirachta indica (Neem)

2. Final yield of wood (timber, poles and somenbtees) forest tree species such as
Acaciaauricoliformis (Akashmoni) (after 8 years of plarg)

Gmelina arborea(Gamar) (after 8 years of planting)

Chickrassia tabularigChikrassia) (after 10 years of planting)
Cedrela toona(Toon) (after 10 years of planting)

Swietenia macrophylgMahogany) (after 12 years of planting)
Melia indica / Azadirachta indicgdNeem) (after 12 years of planting)
3. Fruits fromPsidium guajavdpayaara)

4. Khatas fronBarringtonia acutangulgHijol)

5. Juices and fruits from:

Phoenix sylvestris (Khajoor)

Cocos nucifera (Narikal)

Borasus flabellifer (Tal)

From 12" year of plantation establishment, these plantatioill get transformed to
orchards. The juice (from Khajur and Tal) and Suiftrom Narikal and Tatool) will be
continuously produced.

The participant selection process should be sudhatosincere and effective personnel
are identified as “participants”. In this conneatithe following guidelines may be used
for the selection of participants.

Participant selection guidelines:
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Under the present day context the protection ofunahtresources, especially tree
resources have become a serious problem. Till ttedegeneral answer to solve this
problem is ‘Social Forestry’ wherein the particigmmwill be involved and they will
actively protect these resources and in lieu of thay will share the benefits under
agreements, with the land owning agency (in theed@WDB). These participants or the
community will play the conspicuous role in protagtthese plantations. The Social
Forestry Rules 2010 (given in annexure 01), that B is using as such, though not
binding for the BWDB to follow, can be of some ws®ler this given context.

The criteria laid in the social forestry rules &mlecting participants is to go for the poor
and ultra-poor people of the society. Because epittevailing low living standards of the
people in general, many of the people are eligiblde participants according to the
criteria laid down in the ‘Social Forestry Rulesl®Q Though the criteria set in the rules
are fine, the interferences by the influential parel especially by the political people
are very heavy and can hardly be mitigated. Todaamy underhand deal and to avoid
external pressure, especially from political pepple participants may be selected
through an open forum, in presence of the persofmoei all concerned. This may be
more transparent and acceptable to the membeing @iublic.

The squatters, displaced due to land acquisitivar bank erosion, etc. should be given
the priority while selecting participants for thpsogram. Besides these while selecting
participants, the people having privately owneditaadjoining the BWDB lands should
also be taken into consideration. They have horadsteagricultural lands, ponds, small
wetlands, etc. in their privately owned lands adjug the BWDB lands. These private
land owners are very important towards the sudbdihaof the plantations that will be
established under this given program. In some cii@srole may be very vital as well.
Under this situation all possible attempts musturehed to let them be parties for the
protection of these plantations. These people imesdorm or the other should be
incorporated as participants’ associates, if naa@sal participants, in this program and
at the same time, necessary safe guard measurdsomée incorporated, so that their
involvements benefit the plantations establishedlersure sustainability.

The following steps may be taken to select pariacip.

The participants should be selected at least 6 msoahead of the initiation of the
plantation activities.

The concerned authorized personnel (may be theuBxecEngineer) will prepare the
work plan by January, for the participatory plamtas to be undertaken during the
financial year (where the plantation works willrsia April next).

This program of participatory afforestation shoudd announced among the nearby
communities (hats and bazaars) by January.

An application form has to be developed by the eamed authority, which will be used
as the application form by the probable applicaiitis form must be available to all
concerned, free of costs by January.

A public announcement has to be made through Iquehkers in the local areas,
especially in the local markets ahdats about the invitation of applications in prescdbe
format, for probable social forestry participangdycidating the criteria and selection
process, by January-February. This announcementohaes given by the local authority
(may be the Executive Engineer).
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The last date of receiving application may be Margh

On receipt of the applications, the facts and imfation given in the applications may be
verified by the locally, as best as possible, vaitlsistance from the local Union Parishad
by last week of March.

One public meeting may be day long, will be arrahfm every Union to finalize the
participants for all plantations to be under tatethin the jurisdiction of the given Union
by the first week of April.

The date and venue of such public meeting has tevdle announced through loud
speakers, in the given locality including the lobaktsandbazars All the applicants
from the given union will be requested to remaiaesent in this meeting. This has to be
done by the concerned local authority (may be dleallExecutive Engineer).

The following personnel must be present in the atxaid public meeting.

o] The local Union Parishad (UP) chairman must begmeis the meeting.
He will also preside in the meeting.

o] The concerned local BWDB official may be an Assistangineer of
BWDB.

o] One BWDB official as representative of the concdrB&ecutive Engineer.

o] Local UP members. (Three to four of them may becded locally as
signatories. While selecting such ward memberdepzace will be given
to those nearby the plantation site).

o] Local elites. (Two of them will be locally nominatéo function as
signatories).

The local BWDB official concerned will arrange afithese.

All of these above mentioned 10 personnel will be signatories in the final list of
participants selected in the meeting.

The final selection will be done in this meetingopely. The local BWDB official may
do the required home works in this connection. Tihal list of participants selected,
plantation wise, has to be endorsed by the aboveiomed 9 personnel by putting their
signatures.

The concerned local BWDB official will take the sagures of the participants on the
agreement forms (the agreement form that the Filsiisg at present may be used by
making small changes as required) at the closéheofneeting. The UP chairman will be
the witness in each of these agreements.

The final list will be announced in this public nieg. The name and the required details
will be sent to the concerned BWDB authority (may tne Executive Engineer) to
process the agreements. The agreements must be faradelivery to the incumbents
within 2 weeks from the date of this public meeting

A list of the selected participants, plantationewsill be sent to the concerned UNOs and
DCs for their information.

Benefit sharing mechanism

Once the participants are selected and finalizkhtg@tion wise, they will be involved in
the plantation establishment activities.
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An agreement has got to be signed between theciparit group and the BWDB. For
every 5 hectare of plantation, a group of 10 pgaicts will be identified. One agreement
will be signed between each such group (of 10 gipetnts) and the BWDB.

Benefit sharing arrangement will be as under:

The participant group (of 10) will receive the tolling benefits:

All the produce or yield of intercropped crop.

The entire yield (branches etc.) from the first aadond pruning of the trees.

At the time of final felling of the trees al'810" and 12" year of the plantation; 75% of
the total yield (or produce). Out of the rest, 2@ go to the BWDB, as their revenue or
overhead, 5% will go to the management committee.

75% of the entire yield (juices & fruits) from thieuit trees as they come under
production. Out of the rest, 20% will go to the BB/ [as their revenue or overhead, 5%
will go to the management committee.

The participants will have the responsibilities to
Protect the plantations,
Maintain the plantation,

All the participants (100 in number for this 50 tae plantation) will constitute (may be

through election, selection or nomination) a 5 men{Chairman 1, General secretary 1,
Treasurer 1 and Members 2) Management Committe®versee, ensure proper

management and sustainability of the plantatioaldished. The management committee
will run the show by formulating by laws etc. indlag the management of the fund that
will go to them.

In association with the BWDB the management conemitwill lunch awareness
programs, training programs, AlG programs etcuinife.
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Citation in main text (Volume I)Section 9.4.1.4

Background

The lower Brahmaputra, named Jamuna in Bangladesiné of largest rivers in the
World. Following its avulsion (change of coursejoirthe present day Jamuna River
during the late 17th century, it has been constantbrating westward and additionally
widened by 50% from 8 to 12 km since the 1970ss&hmorphological changes have led
to the loss of about 88,000 ha of floodplain fro@vY3 to 2014, affecting the ecology and
livelihood of the floodplain dwellers by displacihgindreds and thousands of people. In
addition to unpredictable riverbank erosion, floats the other major natural hazard.
While typically 20% of the country is flooded dugithe annual monsoon, severe floods
have inundated up to two thirds of the country.

The Government of Bangladesh through BangladesteMZavelopment Board (BWDB)

is preparing the River Management Improvement Rrog(RMIP) to reconstruct the
existing degraded embankment and secure it agawrebank erosion along 137 km
length from the Teesta River to the Jamuna Bridgbe program will be designed and
implemented in three phases. A 50 km long priaegch between Simla and Hasnapara
will be protected in Phase 1. Phase 2 covers timaireng 87 km while Phase 3 focuses
on and the construction of a highway on the cowidiy of the new flood embankment.
The entire program will be implemented over a ko610 years.

Objectives

The proposed RMIP program is located in an areligif biological diversity in which
many important and endangered aquatic speciesr@serg. The Jamuna, its floodplains
and stabilized chars are home to a wide varietiewestrial and aquatic birds and is an
important area for migrating birds (winter visitbrsThe program footprints due to
construction of river training works and flood emkments, highway and associated
developments are affected to affect the aquaticfeadiplain habitat. Historically also
the biodiversity of the Jamuna is under threat fnoamtural morphological process and
floods. The RMIP program has taken an approachltioess the impacts associated with
natural processes and also with the project aetiviby development of sanctuaries for
protection of biodiversity. Development of suchnservation areas is expected to restore
the riverine ecology and biodiversity conservat create highly needed reproduction,
nursing and feeding areas for aquatic biota.

Baseline data has been collected along the righk b&the Jamuna in the program area
with more emphasis in the priority reach duringaded design stage of Phase 1 of the
program. However, a detailed and more comprehemsiotogical baseline data needs to
be collected along the entire reach of the Jamunclading its floodplains on both sides

considering cumulative development in the region.

The other objective of this study is to conduct atipmonitoring for fish catches and
populations and biodiversity of fish, birds, dolpéi herpeto-fauna, and wetland trees

Bangladesh Water Development Board F-1



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

following consistent methodologies so as to en#tideproject to assess key performance
indicators.

Detailed Scope of the Study
Component 1: Baseline Studies

Detailed ecological studies will be carried outridg implementation of Phase 1, both
within the Jamuna river boundaries and on the fitmids alongside both river banks for
the full length of the Jamuna covered within theaaof influence of the RMIP program,
to broaden the existing baseline data. The stutybes carried out over a period of one
year covering all the seasons and also all aspéeiguatic and terrestrial ecology.

The data to be collected for terrestrial ecosysteatude: natural vegetation in the

floodplains and chars, riparian vegetation, wetlaedetation, recent trends in natural
vegetation and threats, homestead vegetationstaalefauna; terrestrial wildlife species

and their importance and status; identificationimportant wildlife habitats and their

movement/migration pattern (especially for the Vifiddthat depends on the river for

drinking and fishing, e.g. fishing cat); recentntle (whether increasing or decreasing,
key prevailing threats); and biodiversity includitggrestrial species diversity.

The data to be collected on aquatic ecosystemdeclacology and plant community;
abundance and distribution; growing period; recéneinds (whether increasing or
decreasing, key prevailing threats); aquatic fa(ineluding fish, dolphin, gharial, and

turtles); aquatic wildlife species and their impamte and status; identification of their
habitats, breeding and migration patterns; wetlaimds and recent trends; impact on
aquatic wildlife from the project activity includinshort and long term impacts (impact
from changed landuse, noise, human presence)zatidn and recent trends (whether
increasing or decreasing, key prevailing threassj)d biodiversity (including aquatic

species diversity and recent trends). The baselata on aquatic ecosystem will be
analyzed on the basis of the river morphofogathymetry of the river and flow

velocities), which will be collected from the consttion supervision consultants.

Based on enhanced baseline data, the study wilwethe mitigation measures proposed
for identified impacts, and update the mitigatioreasures and prepare additional
management plans.

Component 2: Identification and Planning of Conseration Area Development and
Management, and Implementation

The EIA of Phase 1 has identified six potentiaksiof fish conservation and two
locations of dolphin conservation in the prioriea. The proposed study will confirm
these locations based on the baseline studies (@uwenp 1) and identify additional
locations of conservation significance (in the rj\end or chars/shoals or the floodplains)
and prepare detailed conservation plans. These pldhbe implemented during Phase 1
of RMIP. The sites will be identified for entirea&h of the Jamuna river in the broad area
of influence of the program, including areas ofgmial cumulative influence. The sites
are to be identified in consultation with local aoomity and relevant stakeholders. The
ecological criteria for the identification of potel conservation areas include, but not

* The RMIP will strengthen the ‘River Survey' depaent of BWDB by providing survey vessels and
equipment to carryout annual monitoring of riverrptfwlogy, both during dry and flood seasons. During
construction, the contractor will be responsiblesory out these studies and the Construction Sigien
Consultant will have access to this data. The ba#tgy data will provide the data on the river chelarand
the chars in the project area.
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limited to (i) habitats of red listed species pautarly the globally and nationally
endangered species such as dolphins, fishingutes and gharails; (ii) ecosystem areas
of conservation significance, (iii) conservation ofiarland ecology and habitat of
migratory birds, (iv) spawning and breeding areadith, crustaceans, and other riverine
species, (v) potential areas for eco-tourism dmrekent, etc. Detailed management
plans will be prepared for each of the conservatiogas. The study will also develop
education and outreach programs for promotion odlibersity conservation. A national
stakeholder consultation workshop will be held wiélh the relevant stakeholders to
present these plans and to obtain their feedback.

Once the sites have been approved by all necepaatigs, the Consultant shall prepare
all necessary documentation and follow procedweget the legal status and recognition
as “sanctuary”. The core area of the protectedtgancwill be closed by legal means to
unauthorized human encroachment, fishing, boatiog, any other activity that
significantly and adversely affect the habitat. eer, the public will be allowed to enter
selected areas including the buffer zones for glidisits in order to promote eco-
tourism.  The consulting team will be responsitale implementation of management
plans for first two years. These conservation amdlsbe handed over to the local
community or relevant government departments fourtumanagement. The study will
also assess the possibility of developing ecotouri® generate revenue for the
maintenance of the conservation areas and devedopseary plans to implement these
plans.

Component 3: Capacity Building in Biodiversity

The study will prepare and implement capacity bogdprograms for the BWDB
implementation staff, construction workers, locahmunity and relevant government
agencies for conservation and promotion of biodiigrin the program area. A capacity
building plan will be submitted for approval of BVBJor its approval.

Component 4: Monitoring during construction and pog construction of priority
reach works

The impact monitoring will be carried out througksassing the impact monitoring of
representative intervention and control sites enwlorking areas of both project phases —
with the sites having already been covered by besethrough to the end of project.
Improvement or change of biodiversity due to thejgmt interventions such as
revetments, embankment, road construction and thvdl be ultimately determined
comparing the present and past status of biodivensi the area. The detailed
methodology for monitoring program is given in Appléx 1.

Selection of the biodiversity monitoring sites by ategory and indicator groups to be

monitored
Categor .
%o Water body | g, ¢ | Fish | Herpeto- Vegetation| Dolphins
Location | Intervention Type catch | fauna
_ Jamuna Y Y Y Y Y
Main River/Chars
Potential | interventions
impact (revetment, | Beel/flood Y Y Y Y
area embankment, | plain
road)
Canal/linking Y Y
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Category : :
Waflfer body Birds F'tShh H;arpeto Vegetation| Dolphins
Location | Intervention ype catc auna
river
Other Beel/flood Y Y Y Y
interventions | plain
(Regulators, | canal/linking \4 Y \4
culverts, fish | river
passes,
markets, | Jamuna Y Y Y Y Y
ramps, river/chars
crossings, etc.
Left bank Y Y Y Y Y
Cumulative Down stream Y Y
impact area Up stream Y Y
Country side Y Y Y
Beel/flood Y Y Y Y
plain
Control .No project Chars Y Y v v v
area interventions
Jamuna River Y Y Y Y Y
/ chars
Time frame

The baseline study will be carried out over a pkobone year covering all seasons. The
development of conservation areas will be carrigtio the second year. The monitoring
will be carried out during the entire constructiperiod and for two years after the
construction period. Detailed terms of referengdtie consultant input will be developed
by PMU during initial stages of project implemeraat The consultant team will submit
a detailed work plan based on these TOR, which bellreviewed and approved by
PMU/BWDB prior to initiation of the work.

Reporting requirements

The Consultant will prepare and submit the follogvireports and deliverables during the
course of the project:

Inception Report (within one month after mobilizati of the consultant
indicating detailed work plan)

Monthly Progress Reports (from second month onwaristhe first week of
every month)

Draft Seasonal Baseline Report (for every seast tive time line agreed in
the inception report)

Draft Complete Baseline Report (within 14 monttwirmobilization)

Final Complete Baseline Report (within 16 montlmrfrmobilization)
Protected Area Design Report (within 14 months fraobilization)

Capacity Building Plan (within 14 months from mativon)
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Monitoring Reports on Construction Impacts (six iindyy during
construction)
Implementation of Conservation Programs (quarterly)

Consultant Key Qualifications and estimated staffiig requirement

The consulting services will be open both natiarad international consulting firms. An
association with a suitable national organizat®mecommended for international firms
to complement consultant's local knowledge and mepee. The consulting firms should
have experience in carrying out similar assignmeng$erably international assignments
of similar nature and World Bank funded projectsiokledge of field monitoring
methodologies, and experience setting up and imgadimg conservation programs. The
following key international and national staff wile required for carrying out the
assignment. The consultants are free to propotafang plan and skill mix necessary to
meet the objectives and scope of services.

Man
Position/ltem months
International Consultants
1 | Hydro Ecologist/ Team Leader 30
2 | Floodplain Ecologit 10
3 | Protected Area Planner 10
National Consultants
1 | Fish Biologist/Deputy Team Leader 40
2 | Wildlife Specialis 30
3 | Bird Exper 30
4 | Vegetation Expert 20
5 | Legal and policy Specialist 20
6 | Tourism Specialist 20
7 | Herpetologist 20
8 | Limnologist 20
9 | Conservation Specialist 20
10 | GIS Specialis 30

International staff should have master’'s degreé witnimum of 15 years of experience
in biodiversity conservation and monitoring relatpdojects. Doctorate degree is
preferable.

National staff should have bachelor's degree wiihimum 10 years of experience in
biodiversity monitoring studies.

Appendix 1
Proposed Methodology for monitoring of Fish catcheand diversity

For impact monitoring of RMIP intervention on “Figbatch and Species Diversity”
Catch Assessment Study will be undertaken in théFRiktervened and controlled water
bodies. Baseline data on Catch, fishing effort sjpecies diversity of those water bodies
are available. CPUE (Catch per Unit of Effort) d@ffetent fishing gears (Fishing Unit),
total number of fishing units in operation and thenber of species in the catch and their
intensity/relative abundance of different specrethe catch (to be determined by Shanon
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Index) will be the measurable indicators of thejgeb interventions on fish catches
species diversity.

CPUE:

CPUE is generally defined as quantity of fish cdulgh a defined fishing unit of a
particular type of fishing gear during a defineddyperiod (An hour or a day etc.).

Fishing Unit:

Fishing unit is a fishing enterprise, which coireigvith the ‘fishing economic unit
consisting of the fishing craft (if used), fishimgar and fishers (Bazigos, 1974). The
fishing unit/economic units will be also considenaader two categories: (i) the usual
fishing unit (UFU), composed of the boat, fishingag and the fishers necessary to carry
out the fishing operation; and (ii) a minor fishingit, composed of fishing gears and
fishers (without a fishing boat).

Fisher/fisherman

Anybody operating a gear will be considered ashefiman and each of the gear will be
considered as a single fishing unit.

Catch assessment survey

Catch assessment including gear survey will beopeéd in each of the intervention and
control sites at 10 (ten) days interval on sampliagis by following methods:

Fishing Effort Survey (FES) and Catch Assessmemte§u(CAS) will be conducted on
the sampling day for 24 hours from 6 a.m. to 6 amthe next day in two shifts (1) Day
shift and (2) night shift. Anybody operating a gealt be considered as a fisherman and
each of the gear will be considered as a singlenigsunit. Day catch will be monitored
and recorded by all time observation, while thehhiatch will be observed and recorded
in the following morning in the fishing ground @niding center.

All different types of fishing gear/fishing unit liwbe studied on sampling basis selected
randomly, with fishers interviewed on each samplilay and data on the gear type, its
length, width and mesh sizejode of operationduration of fishing per day will be
collected and recorded. Name of fisher, numbeisbf éaught, and weight (gram) of the
catch will be recorded by using a single pan baanc

On the sampling day all different types (categgradsfishing gears/efforts (fishing unit)
in operation on that day in specified area (part emtire water body) will be
surveyed/counted and recorded as per Form-1. Tioem éach category of fishing gear
(fishing unit), sample fishing unit selected atdam will be studied for catch and effort
data as per Form-2. Number of Katha (Brush sheiiader fishing (if any) and their
catch will be recorded separately by species fousion in the catch of the water body.
If the observed catch is in large quantity, thesample of the observed catch will be
taken randomly and species-wise number and weigtiteofishes in the sample will be
recorded as per Form-2. Number of sampling fishinig to be studied will be selected on
the following principals:
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The data will be analyzed statistically by usingSSPmethod for estimating CPUE,
species-wise catch on monthly, quarterly and fyngdlarly basis. CPUE will be estimated
based on the weight of fish caught during a fistdag (Catch per day per fishing unit).

Fish species diversity will be obtained from theaps-wise catch data by number and
weight.
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Methodology for monitoring of Dolphins
The following major activities will be carried ofgr monitoring of dolphins:
Survey and monitoring of dolphin population

This project aims to thorough survey dolphin popataat specified transact line along
the Jamuna river at regular interval. The prelimynmformation will come from the
baseline monitoring reports and consultation with ¢xperts involved with the baseline
study. It will help to design the survey. A threanmteam will be formed for the survey.
A medium to large-sized engine boat will be usedcfaunting of dolphins in the rivers.
The survey team will visit dolphin transact linedaspotted the dolphin population.
Usually three observers used to participate infdalgount: one stationed on left-side of
the boat, one in front and the third one on rigide sof the boat. Sometimes, four
observers participated in the dolphin count. Orheside (left or right) of the boat, the
observers/counters covered particularly during mons 500 meters open eye. The
survey will be conducted in two periods — one innsmon (August-October) and the
other in dry season (January-February) in each ymrone survey in monsoon (August
— October) and two survey in dry seasons (Jan-Rdlan-Feb) will be conducted.

Identification of dolphin hotspots: The survey teavill count dolphin population at
hotspots area which are already been identifiethenbaseline study and they will also
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monitor the population status and threats of thabitat and food and feeding behavior.
Furthermore the team will also search the newlykliol hotspots which are not identified
in and around the transact area.

GIS mapping: All information will be transferredtinGIS database and maps produced
to make a comparison between the past and presgnbution scenario and to evaluate
the threats and habitat, movement, nesting sites, e

Methodology for monitoring of Herpetofauna

Herpetofauna include Amphibia (frogs and toads) &wptilia (turtles and tortoises,
lizards, snakes and crocodilians). The RMIP inclémi& major habitat categories :(1)
wetlands/water bodies (beels, Rivers and ponds) &®yicultural lands (iii)
settlements/homesteads; and (iv) grass lands aad afleas. So, both terrestrial and
wetland habitats particularly broadcast aman ricgsp(deepwater rice) and grasslands
chars within RMIP location will be considered fbetsurvey as specified in the baseline
study. Best time for Herpetofauna survey is raiegs®n. However, for more specific
study, the survey team will count species in twass®@ (monsoon and dry).

The broad activities for the herpetological suraey as follows:
Literature review

Identifying the transact line or specific site ilithiRMIP project location and traversing
for direct sighting of species by the survey team

Data collection of herpetofauna in two season (monsand dry). Survey will done by at
early morning and night at selected transects

Preservation and taking photograph of uncommonétefguna for identification

Discussion with local community people, local snakarmers and other stakeholders for
identification of uncommon herpetofauna

Data analysis and GIS Mapping of the survey aredtr@amsact line

Methodology for monitoring of Birds and Water birds

The bird survey will be carried out through fieldngey by applying different survey
methods namely strip transact sampling, point semgplopportunistic survey, focus
group discussion methods in the identified tranBaetand some other project site where
baseline monitoring survey was done; the methoelslescribed in brief:

Strip Transect Sampling: Strip transect sampling (Bucklaret al. 2001) was found
most suitable to estimate the population densitythis method the observer(s) slowly
walk on a relatively straight line through the stuatea and count the objects from both
sides. The initial location of the object is alwaymsidered, because the object is might
move away after watching the observer(s). If angaids sighted beyond the pre-decided
observation-range, or if the object is coming fribra back (in order to avoid duplication),
the observation is not recorded. The survey is gotedl in early morning and late
afternoons when the birds are most active. Trassart located in areas which are
suitable in terms observation in each study site.

Opportunistic survey: In opportunistic survey, any important or intenegti
observation/information is recorded at any timelgvim the field. This method is suitable
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for recording the occurrences, relative abundamcedistribution of different species of
birds and other birds.

Focus group discussionFocus Group Discussion will conducted in monitorsiigs for
gathering information on bird habitat condition,adability and seasonality of birds,
migration of birds, etc.

Major Activities for bird monitoring:

Preparation of detail work plan and methodologieugh consultation with team
members and experts and literature review.

Bird survey in two season (post-monsoon (Novemaerd) dry (January)) in the identified
transacts line. Two surveys in winter (Jan and dad)one survey in post monsoon (Nov)
will be carried out.

Data compilation and threats identification

Comparison of the data with previous census dadarapact the rationality
Identification of the major hotspots of birds iretproject sites

Wetland trees monitoring

Success of wetland tree plantation will be evaldatased survival percentage (i.e.,
plantation establishment) through sample surveyrgvbtantation has been established by
the project. The monitoring will be done for twdfdrent types of plantations: (1) for the
trees planted surrounding the water bodies (Tablantl (2) for distributed seedlings
among the household (Table 2) in the project Jike data will be collected twice a year
(one before monsoon and another in dry season).

For evaluating tree plantations surrounding watatids, initially baseline information of

density (number of seedlings planted in a giverajréiversity, average height and
average collar diameter along the strips (if abd@pwill be collected from the baseline
reports and from project personnel. The presensitendiversity, height and collar

diameter will be collected through sample survethim project sites by following simple
random sampling procedure. The sampling intensity ve 10% (of the area) in the

control sites and the intervened sites. For exaniptecanal plantation, the density will
be measured per kilometer (Km) basis and the sa@as failure will be evaluated on the
basis of survival percentage (the Table 1). Ondbghat, diversity, average height and
average collar diameter will be calculated throsgmple survey.

For evaluating seedling distributed to the housghahtumber of seedlings distributed per
household will be collected from project reportsd aheir survival percentage will be
evaluated. The growth related data (height andacalia) will be collected performance
will be investigated through sample field survey fbjlowing simple random sampling
with a sampling intensity of 10%.

Table 1: For monitoring trees and other vegetatiorsurrounding water bodies

ltems Baseline Impact study Monitoring Success/Failure

Control Intervened | Control Intervened
sites sites sites sites

Number of| baseline | baseline Sample Sample Survival percentag

seedlings/Km report, report survey survey 0

(Density) project 8|0 &tatpd above- successful
personnel plantation

60%-less than 80%- Moderate
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ltems Baseline Impact study Monitoring Success/Failure
Below 60%- Poor
Diversity baseline | baseline Sample Sample Higher diversity is desire
report, report survey survey
project
personnel
Average heigh| baseline | baseline Sample Sample Growth performanc
(m) report, report survey survey
project
personnel
Average collar| baseline | baseline Sample Sample Growth performance
diameter (cm) | report, report survey survey
project
personnel

Table 2: For monitoring trees distributed to the haiseholds

ltems Baseline (if Impact study Monitoring Success/Failure
available)
Number of | baseline report] Sample survey (10% Survival percentage

seedlings/househol

dproject personnel

sampling intensity)

80% and above- successful
plantation

60%-less than 80%- Moderate
Below 60%- Poor

Average height (m)

baseline
project personnel

repo

rtSample survey

Growth performance

Average
diameter (cm)

collar

baseline
project personnel

report

Sample survey

Growth performance

Methodology for Participatory monitoring

Participatory biodiversity monitoring team will blermed and trained. The major
activities to be carried out are as follows.

a. Development of participatory monitoring tools

The monitoring methods and formats used for theitaong of fish, birds, herpetofauna,
trees and dolphins under this study will be cuseemiifor the members of the BMOs
(Beel Monitoring Organization) who will undertak@®iversity monitoring of indicator

species in future. The formats will be finalizedotlgh consultation with BMOs and pilot
testing in the area.

Matrix will be developed for all indicator faunglecies showing the basic characteristics
of the species in the project sites. The matrix @l used by the participatory monitoring
team for identification of the indicator speciesidg biodiversity monitoring survey. A
sample of the matrix is shown below.

Name of the | Food and | Identification Status Bird's Census| Status without
Indicator habitat Characteristics Calling time this species (red
bird species line)
E-Purple -Resident bird of| Easily -Once it was| Can be| All -Decreasing of this Photo
Swamphen | Bangladesh identifiable widely found | easily around | species indicates
S-Porphyrio | -Largely feed on in most of the| identified | the reducing the reeds
porphyrio aquatic wetlands  of| by its | year of the haor

vegetation Bangladesh. | calling -Not_only Purple
Bangladesh Water Development Board F-14
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L- insects,small -Hard to be swamphen but also
Kalim/Kayen fishes and larvae| seen anywherg other birds, smal
-Builds nests| except in the mammals,  frog,
inside the reed o haor turtle/tortoise and
elevated land of fish will be reduced
the haor in numbers as it ig
suitable for their
breeding
Fish
Species Food and habitat Status without this species (red ling
E- Rohi or Rohu -Natural breeding center.| -If this fish decreases in the Tanguar Hagrhoto
S-Labeo rohita . . area, Bangladesh’s most prosperous breegling
-Rapidly growing center, the whole biodiversity of this arpa
L-Rou -Survival of this fish is| would be affected.
interlinked with the depth

f - Living standards of the fishermen will
of water decline
-Thousands of fisherme
sustain their livelihoods

by Rohu fishing.

- Protein crisis might occur

* 1AL ( I"A" [4A4 (

For data collection, separate format will be depetb for the participatory monitoring
team. A sample of participatory biodiversity moning format, which are being used in
Tanguar Haor, Sunamganj, is given as follows.

Bird's name Number Obtained marks

Purple Swamphen Census data: Marks:..........c.ne.

Marking guidelines:0%=1,1-40%=2,41-60%=3,61-79%84:&5

Formula of result calculation:7000*100/10,000=70£45000 birds seen in one census, Marks=3

o

Purple Swamphen= 110,000 individuals are seen=100%= No managemengjigired in case of score
more than 80% (5) marks

If scored 4 management is going well

If scored 3 management is required

If scored 2 management is going down

In case of not seen Red Line’s causes are clear

b. Capacity building of biodiversity monitoring team:

The interested members of BMOs having basic edutatkill will be selected for the
biodiversity monitoring team. Several teams (eaomprising of three educated local
people interested in birds/nature conservation fridlages/union) will be formed for the
monitoring task. Local school teachers or evenstndents of schools and colleges could
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be considered for the team. The teams will bergivaining with field sessions so that
they can collect, analyze/ interpret and presembtbdiversity monitoring information.
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Citation in main text (Volume I)Section 9.3.1.6
Background

The lower Brahmaputra, named Jamuna in Bangladesine of largest rivers in the
World. Following its avulsion (change of coursejoirthe present day Jamuna River
during the late 17th century, it has been constantgrating westward and additionally
widened by 50% from 8 to 12 km since the 1970ss&hmorphological changes have led
to the loss of about 88,000 ha of floodplain fro8Y3 to 2014, affecting the ecology and
livelihood of the floodplain dwellers by displacilgindreds and thousands of people. In
addition to unpredictable riverbank erosion, floats the other major natural hazard.
While typically 20% of the country is flooded dugithe annual monsoon, severe floods
have inundated up to two thirds of the country.

The Government of Bangladesh through BangladesteMZavelopment Board (BWDB)

is preparing the River Management Improvement Rmog(RMIP) to reconstruct the
existing degraded embankment and secure it agdawebank erosion along 137 km
length from the Teesta River to the Jamuna Brid@ae program will be designed and
implemented in three phases. A 50 km long priacegch between Simla and Hasnapara
will be protected in Phase 1. Phase 2 covers timaireng 87 km while Phase 3 focuses
on and the construction of a highway on the cowidey of the new flood embankment.
The entire program will be implemented over a ptob10 years.

Objectives

The historic BRE, built in the 1960s, has actedaalsarrier to lateral fish migration
between the Jamuna and floodplains and hydrologicahectivity between the Jamuna
and khals (small rivulets) and beels (depressiomsfloodplains), which are major
floodplain fish habitats. This has caused significaeduction in the production of
floodplain fisheries and affected the livelihoodsttee fishermen. During EIA studies of
Phase I, four areas within the Phase | area hage lentified where re-establishing of
ecological connectivity will help to restore theothiversity of the area, particularly
facilitating fish migration. Four fish passes haleen designed to restore the lost
connectivity and will be constructed by the contwa@long with the embankment works.
In addition two regulators are proposed to pro\sdpplementary irrigation water in the
floodplain areas during the flood/monsoon seasarage of long dry spells.

To complement the construction of fish passesxoasation of khals and beels will be
carried out with community participation to furtherhance the connectivity and improve
fish habitat in the floodplain. In addition to reshg the connectivity through
construction of fish passes and reexcavation ofskduwad beels, a comprehensive fisheries
development program is proposed to restore therigat loss of floodplain fisheries
through sustainable harvesting, which includesreesef programs such as community
moblisation for operation and management of fiskspa, training of fishermen, provision
of fishing gear, and development of marketing faes. The program will also cover
formation and training of water management cooparatfor operation and maintenance
of fish passes and regulators.
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The above activities including excavation of khaigl beels will be carried out through
community participation in order to ensure sustaility of the initiative (khals and beels
need to be excavated on a regular basis) and a@saube this activity cannot be
contracted out since the contractor would face lprob in accessing the khals and beels.
For community mobilization and overall monitoringdasupervision of task, the BWDB
will engage a firm or NGO.

Detailed Scope of the Study
Component 1: Preparation of Fisheries DevelopmerRlan

The consulting/firm will prepare a detailed fiskesridevelopment plan after review of the
EIA, carrying out additional studies and consuttatwith the relevant stakeholders. The
plan will include prioritization of khals and beels be excavated to maximize the
potential of proposed fish passes, plan for exdawaif khals and beels with community
participation, identification of beneficiaries arfidrmation of user communities for
operation and management of fish passes and regulapotential of fisheries
development in the command area of proposed figsgsa and additional measures
required to meet the objective of comprehensiveefies development in the project area
and their sustainability. The EIA study has ideetifKhals and beels in the Phase 1 area
and and full list of them are given in Table 1. eTEIA study has estimated that the
proposed improvements will enhance the fisherigeni@l in the floodplain by 1880
tonnes per year. The assumptions behind this assassre given in Appendix 1. These
will be reviewed and verified during this study.

Component 2: Community Moblisation and O&M Committees

The firm/NGO will mobilize and sensitize the relevacommunities and help them to
form the committees for (i) carrying out the khatgl beels excavation programs and (ii)
operation and maintenance of fish passes and tegsila

Component 3: Excavation of Khals and Beels

The study in Component 1 will finalize the list kifials and beels to be excavated with
reference to the regulators and fish passes beghgbilitated/constructed under the
project, and also prioritize the excavation workihe extent of excavation will also be
determined in the same way.

Once the works are prioritized, the firm/NGO willepare the excavation plan with the
community participation. The plan will include tmame of the khal/beel, the relevant
community members, extent of excavation, timefraoieexcavation, and disposal
mechanism for the excavated silt. Generally tliiisvgll be taken away by the local
community for using it as a filling material of hentheir homesteads which remains in
great demand in the area. The plan will also ihkelthe labor charges to be paid to the
community members involved in excavation. The phalh be disseminated to ensure
complete ownership of the entire activity.

Subsequent to the above steps, community willatgtihe khal excavation in accordance
with the plan. The firm/NGO will maintain supengs and monitoring of the entire
activity and will produce monthly reports to documh@nd disseminate the excavation
progress. Photographic record will be maintainkthe entire activity. Complete record
of the silt disposal will also be maintained to wnesthat there is no inappropriate
dumping of the excavated material.
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Component 4: O&M of Fish Passes and Regulators, an@ther Initiatives.

The firm/NGO will study the effectiveness of fisagses by studying the fish migration
using under water video cameras and catch assessuereys. The firm/NGO will
develop a plan for effective operation and mainteeaof fish passes and regulators and
provide necessary training to the user committeegleratives responsible for O&M of
these facilities. The firm/NGO will also implementher initiatives proposed in the
fisheries development plan such as stocking ofefiliggs in the beels and khals and
training of the fisherman for sustainable harvegtatc.

Time frame

The assignment will be carried out along with tbestruction of embankment works and
excavation of khals and beels will be ready by tihee construction of fish passes is
completed. The embankment works will be carried awgr a period of four years and
hence the services of firm/NGO will be required &rout five years to also cover one
year of post construction period. Detailed termsedérence for the consultant input will
be developed by PMU during initial stages of projegplementation. The firm/NGO will
submit a detailed work plan based on these TOR¢hwhill be reviewed and approved
by PMU/BWDB prior to initiation of the work.

Reporting requirements

The firm/NGO will prepare and submit the followingports and deliverables during the
course of the project:

Inception Report (within one month after mobilizatiof the NGO indicating
detailed work plan)

Monthly Progress Reports (from second month onwarafsthe first week of
every month and continue through out the assignment

Draft Fisheries Development Plan (within 6 morftiesn mobilization)

Final Fisheries Development Plan (within 8 monttesif mobilization)
Reports on O&M of Fish Passes (six monthly afterstauction of fish passes)

Key Qualifications of NGOs and estimated staffing equirement

A firm or NGO with experience in carrying out sianil assignments preferably the
projects funded by international donor agencies rfivaBank, ADB, JICA, etc.),
knowledge of fisheries development programs, andpldmenting community
development programs will be selected. Key stafinimers required to carry out the
assignment are given below. The fisheries spetitiguld have a bachelor's degree with
minimum 10 years of relevant experience. The EMPlémentation cost covers the cost
associated with this activity including the coseofjaging the firm/NGO, the wages to be
paid to the community members for excavation atytivand any other associated
miscellaneous expenses.
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Table 1: List of water bodies and enhancement meases needed to ensure functional connectivity betwedloodplain and the Jamuna

river
Name of the water Present situation of water L

1 Bahuli Khal 89.66168 24.47354  Connectivity widmluina has been | It is connected with Jamuna gHave to be connected with the
blocked by the BWDB embankment Nolka nearest canals that opened to
at Diarbari of Khoksha union, the Jamuna river.
Kajipur Sirajganj

2 Bagdumur Khal 89.69330 24.3948D  Connectivity Wilmuna has been| Dried up during dry season Have to be connectéu tve
blocked by the BWDB embankment nearest canals that opened to

the Jamuna river.

3 Icamoti river 89.61576 24.4819¢ It is originafemn Jamuna at Some parts of its dried up Fish pass needs at this position
Sariakandi , Bogra and falls into the during dry season
Hurasagar at Baghabari, Pabna

4 Bera daho 89.69330 24.39480 It is blessed witlemfeom Jamuna, Dried up during dry season Re-excavation needed
Sariakandi, Bogra and connected
with Jamuna again at Baghabari,
Pabna through Nolka river

5 Laxmi kola daho 89.55251 24.51404  ltis blesséd water from Jamuna Re-excavation needed
Sariakandi, Bogra and connected
with Jamuna again at Baghabari,
Pabna through Nolka river

6 Boilar beel It is blessed with water from dema, | Rich in fish biodiversity and | Re-excavation needed
Sariakandi, Bogra support livelihood to the

surrounding people

7 Fuljhor river 89.53297 It is blessed with wdt®m Jamuna, Re-excavation needed
Sariakandi, Bogra and connected
with Jamuna again at Baghabatri,
Pabna through Nolka river

8 Degree para khal 89.67097 24.53584  Connectivity famuna has been Dried up during dry season ate pioposed Balighugri Fish
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Name of the water
body

(Icamotiriver)

blocked by the BWDB embankme
at Balighugri of Channgacha, sadar
Sirajganj

Water start to flow from Balighugri

it meets with Nolka river and finally
falls into Jamuna again at Baghaba
Pabna

of Channgacha, sadar, Sirajganj and

Present situation of water
flow

Mitigation / work needed

different place

o

pass will facilitate water flov
throughout the year. Re-
excavation needed.

9 Degree para khal 89.67140 24.53576| Connectivity with Jamuna has beeried up during dry season gt The proposed Balighugri Fish
(Icamoti river) blocked by the BWDB embankment different places pass will facilitate water flow
at Balighugri of Channgacha, sadar,, throughout the year. Re-
Sirajganj excavation needed.
Water start to flow from Balighugri
of Channgacha, sadar, Sirajganj and
it meets with Nolka river and finally
falls into Jamuna again at Baghabati,
Pabna
10 Degree para khal 89.67079 24.53590| Connectivity with Jamuna has beeried up during dry season gt The proposed Balighugri Fish
(Icamoti river) blocked by the BWDB embankment different places pass will facilitate water flow
at Balighugri of Channgacha, sadar,, throughout the year. Re-
Sirajganj excavation needed.
Water start to flow from Balighugri
of Channgacha, sadar, Sirajganj and
it meets with Nolka river and finally
falls into Jamuna again at Baghabati,
Pabna
11 Aminpur beel 89.65938 24.5401B Itis blesseth wiater from Icamoti The proposed Balighugri Fish
river pass will enrich its fish
biodiversity and overall
agricultural production. Re-
excavation needed.
12 Dattabari Daho 89.63949 24.54805 Durind raimasea it gets water The proposed Balighugri Fish

from lcamoti river and connected

pass will facilitate more water
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Name of the water
body

with Baghbati be¢

Present situation of water
flow

Mitigation / work needed

to it. Re-excavation neede

13

Bahuka khal

89.65561

24.5601

1  Connectivity wdmuna has been
blocked by the BWDB embankment
near Bahuka bazar of Ratankandi,
sadar, Sirajganj
Water start to flow from Bahuka
bazar of Ratankandi , sadar, Sirajga
and it meets with Nolka river and
finally falls into Jamuna again at
Baghabari, Pabna
The khal is divided into two branche
in this point ; 1. One branch meet
again with the degree para khal
(Icamoti river)

2. The second part falls into the
Jamuna at Baghabari , Pabna

Dried up during dry season 3
different places

anj

(2}

tIf the wanted regulator is
constructed water flow will be
normal, Need to re-excavate.

14

Bahuka khal

89.65595

24.5602

0  Connectivity wdmuna has been
blocked by the BWDB embankment
near Bahuka bazar of Ratankandi,
sadar, Sirajganj

Water start to flow from Bahuka
bazar of Ratankandi , sadar, Sirajga
and it meets with Nolka river and
finally falls into Jamuna again at
Baghabari, Pabna

The khal is divided into two branche
in this point ; 1. One branch meet
again with the degree para khal
(Icamoti river)

2. The second part falls into the
Jamuna at Baghabari , Pabna

Dried up during dry season g
different places

19

(2}

tIf proposed regulator is
constructed water flow will be
normal.

15

Bahuka- Gojaria
khal

89.65436

24.56743

Connectivity with Jamuna has be
blocked by the BWDB embankment

erDried up during dry season g
different places

near Chowdhury bari, Ratankandi,

tIf they wanted regulator is
constructed water flow will be
normal
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Name of the water
body

sadar, Sirajga

Present situation of water
flow

Mitigation / work needed

Need r-excavation about 1.
km from Chowdhurybari

16 Gojaria khal (Part 89.64542 24.55981| Connectivity with Jamuna has beemried up during dry season atlf the wanted regulator is
of Bahuka khal) blocked by the BWDB embankment different places constructed water flow will be

near Chowdhury bari, Ratankandi, normal
sadar, Sirajganj

17 Soratol Khal 89.63643 24.56538  Connectivityhwiamuna has been| Dried up during dry season gt The proposed Ratankandi
blocked by the BWDB embankment different places culvert will facilitate water
at Suvogacha, Ratankandi, sadar, flow to it
Sirajganj
Get water from Banaijan khal and
have connection with lcamoti river

18 Khamar gati khal 89.62269 2455285 It gets wiaten Bahuka- Gojaria | Dried up during dry season atlf proposed Bahuka regulator is
khal and meets with Icamoti river | different places constructed water flow will be
through Brammagacha normal

19 Bahuka- Gojaria 89.62292 24.54940 Water flow and depth quite

khal well in this point

20 Baghbati beel 89.61644 24.53864 It gets waten fBahuka- Gojaria | Perinnial beel If proposed Bahuka regulator| is
khal and Icamoti river during rainy constructed water flow will be
season normal

21 Baghbati beel 89.61102 24.53899 Re-excavation needed.

22 Icamoti river 89.60017 24.54520 Re-excavation needed.

23 Icamoti river 89.59996 24.54534 Re-excavation needed.

24 Icamoti river 89.59985 24.54542 Re-excavation needed.

25 Icamoti river 89.59874 24.54614 Re-excavation needed.

26 Icamoti river 89.61088 24.53813 Re-excavation needed.

27 Baghbati beel 89.61063 24.53795 Re-excavation needed.
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Name of the water
body

Present situation of water
flow

Mitigation / work needed

n

(2

28 Baghbati beel 89.64029 24.52005 Re-excavation needed.
29 Dublai beel 89.63970 24.51554 It gets water ftcamoti river Rich in fish biodiversity and | Re-excavation needed.
during rainy season support livelihood to the
surrounding people
30 Pata beel 89.64901 24.534719 It gets water faambti river Rich in fish biodiversity and | Re-excavation needed.
during rainy season support livelihood to the
surrounding people
31 Bandhob beel 89.65004 24.53060 Re-excavation needed.
32 Badaila beel 89.66149 24.50610 . . -
No existence No existence
33 Chilgacha bridge 89.64003 24.58013| Get water from Banaijan khal and Re-excavation needed.
moves towards Soratol khal
34 Banaijan khal 89.64654 24'595998tarting point of Banaijan Khal Re-excavation needed.
35 Kurala Beel 89.64363 24.5963p  No existence; edsd into Re-excavation needed.
agriculture land
36 Patagram Khal 89.64182 24.60700 Re-excavation needed.
(Baoikhola khal)
37 Dublai beel 89.64348 24.62118 Rich in fish biodiversity and | If proposed Bahuka regulator i
support livelihood to the constructed water flow will be
Get water from Banaijan khal surrounding people normal
38 Hunahanthor beel 89.64160 24.60024 If proposed Bahuka regulator i
constructed water flow will be
Get water from Banaijan khal normal
39 Paikertali Daho 89.64005 24.66932 Connectivity@amuna has been Re-excavation needed.
blocked by the BWDB embankment
40 Halot khal 89.63930 24.66798  Connectivity wilimilina has been Re-excavation needed.
blocked by the BWDB embankment ,
connected with Banaijan khal
41 Halot khal 89.63876 24.66695 Re-excavatieeded.
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Name of the water

Present situation of water

Mitigation / work needed

body flow

42 Halot khal 89.63840 24.66523 Re-excavatieeded.
43 Halot khal 89.63799 24.66519 Re-excavatieeded.
44 Halot khal 89.63773 24.66519 Re-excavatieeded.
45 Kunkunia Daho 89.63309 24.66938 Closed watey bod Re-excavation needed.
46 Kunkunia Daho 89.63256 24.66942  Closed watey bod Re-excavation needed.
47 Kunkunia Daho 89.63266 24.67018 Closed watey bod Re-excavation needed.
48 Kunkunia Daho 89.63325 24.67039 Closed watey bod Re-excavation needed.
49 Kunkunia Daho 89.63406 24.67013 Closed watey bod Re-excavation needed.
50 Kunkunia Daho 89.63538 24.66955 Closed watey bod Re-excavation needed.
51 Chalita Danga 89.60832 24.66266 Re-excavation needed.

Daho Closed water body
52 Paroli beel 89.60061 24.66002 Re-excanateeded.
53 Paroli beel 89.60047 24.6601]7 Re-excanateeded.
54 Paroli beel 89.60023 24.66034 Re-excanvateeded.
55 Paroli beel 89.59675 24.65963 Re-excanvateeded.
56 Paroli beel 89.59365 24.65883 Re-excanateeded.
57 Sonamukhi river 89.56406 24.65128 Re-exoaivaeeded.
58 Paikpara kola 89.55166 24.66154 Connect witmtariver during

rainy season Re-excavation needed.

59 Chokibari khal 89.55060 24.65016 Re-exdawateeded.
60 Chokibari khal 89.55059 24.64899 Re-exdaxateeded.
61 Chokibari khal 89.55098 24.64590 Re-exdaxateeded.
62 Sonamukhi river 89.55133 24.64374

(Icamoti river) Re-excavation needed.
63 Sholli beel 89.54406 24.64648 No connection \ditmuna and

Icamoti River Re-excavation needed.

64 Icamoti river 89.55570 24.63639 Re-excawatieeded.
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Name of the water

Present situation of water

Mitigation / work needed

body flow

65 Icamoti river 89.55935 24.62645 Re-excavatieeded.
66 Chatla beel 89.56878 24.60757 Connected withndtia Re-excavation needed.
67 Sonaidanga beel 89.58535 24.59346  Connectedamithoti Re-excavation needed.
68 Icamoti river 89.58594 24.60362 Re-excawatieeded.
69 Icamoti river 89.59377 24.61765 Re-excawatieeded.
70 Kachihara khal 89.59588 24.62603 Get water figathihara beel and | Dried up during dry season gt

fall into lcamoti during rainy season| different places

water Re-excavation needed.
71 Kachihara khal 89.59881 24.62541 Re-extawvateeded.
72 Kachihara khal 89.59941 24.62706 Re-extawvateeded.
73 Kachihara khal 89.60216 24.62624 Re-exiavateeded.
74 Aziz morar Daho 89.61810 24.62626  Connected Withlai beel Re-excavation needed.
75 Gandhail Daho 89.63000 24.60845 Re-exaawvatteded.
76 Gandhail Daho 89.63804 24.60125 Re-exaawvatteded.
77 Khokshabari daho 89.68393 24.47791 Re-extavneeded.
78 Khalifa potti Daho 89.68366 24.4808b Reamation needed.
79 Khalifa potti Daho 89.68349 24.4832b Reasmation needed.
80 Khalifa potti Daho 89.67703 24.4943p Reasmation needed.
81 Icamoti river 89.59623 24.5452%5 Re-excawatieeded.
82 Koiccha beel 89.58709 24.54177  Once connectddleamoti river Re-excavation needed.
83 Kali bari beel 89.57187 24.53009 Connected vBlammagacha river Re-excavation needed.
84 Chandpur daho 89.56605 24.52730 Connected vith Daho Re-excavation needed.
85 Jugi daho 89.55717 2452691 Connected with Khekd Daho and

Fuljhor river Re-excavation needed.
86 Jugi daho 89.55634 24.52602 Re-excavateaded.
87 Laxmikhola Daho 89.55362 2451917 Connected Bithand B 7 Re-excavation needed.
88 Taltola Khal 89.54434 24.52985 Connected withikA river Re-excavation needed.
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Name of the water

Present situation of water

Mitigation / work needed

body flow

89 Bailar daho 89.55395 24.5436p Connected withkdNiver through

Jugidaho Re-excavation needed.
90 Sholir daho 89.56019 24.54628  Get water fronuliptir,

Sariakandi, Bogra Re-excavation needed.
91 Mahishgari beel 89.56265 24.543715 Connected d@muna river Re-excavation needed.
92 HurJapanna beel 500 m south from 902 get wader Jamuna and moves

towards Nolka 500 m south from 902 Re-excavatieeded.
93 Muchi daho 89.56610 24.5603R2  Connect with Sgalio and Boga

daho Re-excavation needed.
94 Gobindapur danga 89.56467 24.56400 Closed e-exRavation needed.
95 Sadir daho 89.55871 24.57404 all type of fishes are found

Connected with Fuljhor river here Re-excavation needed.
96 Barobari dado 89.55066 24.5908 7Connecte d with Sadir daho Re-excavation needed.
97 Maizlani daho 89.54302 24.59458  Connected wilkhbr river and Re-excavation needed.

Icamoti river
98 Satdaho beel 89.55683 24.602‘)% . Re-excavation needed.

onnected with gopal nagor daho

99 Satdaho beel 89.55952 24.60139 Re-excavation needed.
100 Satdaho beel 89.56291 24.60199 Re-excavation needed.
101 Satdaho beel 89.56405 24.60365 Re-excavation needed.
102 Dakhir beel 89.56720 24.6085b Re-excavation needed.
103 Rudrabaria daho 89.52444 24.594 S%Iose d Re-excavation needed.
104 | Tangrakhali daho 89.50934 24.597()’3tonnecte d with Rudrabaria daho Re-excavation needed.
105 | Rudrabaria- 89.52641 24.59951

Pirahati pond

Closed

Re-excavation needed.

Bangladesh Water Development Board




Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Name of the water

Present situation of water

Mitigation / work needed

body flow
106 Baliadanga beel 89.52418 24.60518 Clqsgd; ooeceected with Bau and Re-excavation needed.
Bangali river
107 Shitola beel 89.52383 24.61960Connected with Vasha beel Re-excavation needed.
108 Chandiar dara 89.52825 24.63966 Re-excavation needed.
109 Icamoti river 89.54726 24.68830 Re-excavation needed.
110 Icamoti river 89.55146 24.69258 Re-excavation needed.
111 Icamoti river 89.55509 24.69335 Re-excavation needed.
112 Borobila khal 89.58667 24.7161¢  Get water ffomitulia beel and then
moves towards Manos and then fall .
. . Re-excavation needed.
into Bangali
113 Borobila khal 89.58919 24.72106 Re-excavation needed.
114 Manos river 89.57593 24.7360b Re-excavation needed.
115 Manos river 89.57550 24.7373D Re-excavation needed.
116 Choto Chikashi 89.57541 24.73853 . . Re-excavation needed.
Connected with Manos river
117 | Chikashi khal 89.56906 24.73718  Connected Jéthuna river and Re-excavation needed.
Sonaimukhi khal
118 Sultanata pond 89.56254 24.738 9% . Re-excavation needed.
losed; man made
119 Chikashi beel 89.56375 24.74285 . . Re-excavation needed.
Connected with Jamuna river
120 Chunipara khal 89.60487 24.74225  Connectiviti damuna has been
blocked by the BWDB embankment
connected with Manos during rainy Re-excavation needed.
season
121 89.60570 24.75468 Re-excavation needed.
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Name of the water Present situation of water Mitigation / work needed
body flow
122 89.60569 24.75825 Re-excavation needed.
123 Andhara beel 89.59713 24.76279  Get water fianmuda river
throughBari khal and meet with
Bangali river after passing the Re-excavation needed
Dander beel )
124 | Danger beel 89.59276 24.7632 1Connected with Bangali Pen culture Re-excavation needed.
125 89.58337 24.78865 Pen culture Re-excavation needed.
126 Burir beel 89.56433 24.7905fY  Connected withgaéinon 2 km Re-excavation needed
south )
127 Valukatola Mochra 89.55876 24.77841 Re-excavation needed.
128 | Bilai chati beel 89.56951 24'7507600nnected with Jamuna Re-excavation needed.
129 Harani beel 89.56729 24'7515200nnected with Jamuna Re-excavation needed.
130 Bognali beel 89.56975 24.76222Connected with Jamuna Re-excavation needed.
131 Fish sanctuary on 89.53374 24.80312 Re-excavation needed
bangali river )
132 Nayan beel 89.52835 24.76171 . Re-excavation needed.
Get water when Bangali overflows
133 | Ghoramara beel 89.52333 24.748 J%et water when Bangali overflows Re-excavation needed.
134 | Nander para khal 89.51768 24.75087 Re-excavation needed.
135 Nander para kola 89.51315 24.753 1%onnected with Nander para beel Re-excavation needed.
136 Uttar Kanto nagar 89.51281 24.74619 .
beel Connected with Nander para khal Re-excavation needed.
137 Bangali branch 89.49290 24.75480 Re-excavation needed.
138 Bangali river 89.48886 24.7587[7 Re-excavation needed.
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Name of the water

Present situation of water

Mitigation / work needed

body flow
branct
139 89.48516 24.76425 Re-excavation needed.
140 Chokivati Daho 89.47973 24.78126Get water from Bangali river Re-excavation needed.
141 Kharo khal 89.47749 24.77528 Get water from Jamuna river Re-excavation needed.
142 | Chander beel 89.45283 24'790‘;8{3et water from kharo khal Re-excavation needed.
143 Karotoya river 89.40497 24.740183 Re-excavation needed.
144 Bagomara beel 89.42257 24'7344%5et water from takur beel Re-excavation needed.
145 | Durga danga beel 89.42328 24.739 Z%ain water Fish culture is practised Re-excavation needed.
146 | Sonaidanga beel 89.43215 24.74166  Get water Bangali river through| Community based fisheries Re-excavation needed
Kashpata khal management )
147 | Satbeela 89.43452 2474504  Get water from Biamgsr through Re-excavation needed
Kashpata khal Fish culture is practised )
148 | Beel pui 89.43835 2474597  Get water from Bhmiyar through Re-excavation needed
Kashpata khal and Satbeela )
149 Kachugari beel 89.44924 24.74586  Get water Bamgali river through Re-excavation needed
Cholmari khal )
150 | Kashpathar khal 89.45717 24.75674 Re-excavation needed.
151 Kashpathar beel 89.45085 24.75305 Get water Bangali river through
K_ashpata khal and Karotoya river Re-excavation needed.
via Madla canal
152 Bagtumari beel 89.44770 24.75289 Re-excavation needed.
153 | Vhabra beel 89.44488 24.75544  Get water frongBhriver through Re-excavation needed
Kashpata khal )
154 Karotoya river 89.44739 24.62760 Re-excavation needed.
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Name of the water

Present situation of water

Mitigation / work needed

body flow

155 Bangali 89.47812 24.61754 Re-excavation needed.
156 Bangali 89.46523 24.62604 Re-excavation needed.
157 Karotoya river 89.47432 24.63037 Re-excavation needed
meets with Bangali )

158 | Paddy field 89.46753 24.60966 Re-excavation needed.
159 | Satra beel 89.46122 24.6115 1(: . . Re-excavation needed.

losed Pen culture is practised

160 Sujabaz Daho 89.39687 24'8064%onnecte d with karotoya Re-excavation needed.
161 Karotoya river 89.40605 24.8066p Re-excavation needed.
162 Dighar beel 89.44632 24'8197100nnecte d with Bangall Re-excavation needed.
163 Pirir daho 89.45170 24.81626 Connected with Bangali Re-excavation needed.
164 Dharma gacha 89.45706 24.81232 Re-excavation needed
Daho Closed )

165 | Sonakanidoya dah 89.46321 24.81052  Get water Branch of Bangali Re-excavation needed
river/ Mohisaban khal )

166 Branch of Bangali 89.46529 24.79310 Re-excavation needed.
167 Karotoya river 89.38919 24.8273p Re-excavation needed.
168 | Angari beel 89.40704 24.8418)7 Get water from Karotoya Re-excavation needed.
169 Karotoya 89.41679 24.84209 Re-excavation needed.
170 | Karotoya 89.42217 24.84446 Re-excavation needed.
171 Karotoya 89.42276 24.84586 Re-excavation needed.
172 Dholir beel Re-excavation needed.

Get water from Karotoya
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Name of the water Present situation of water Mitigation / work needed
body flow
173 Dhondhonia beel 89.41430 24.86742G . Re-excavation needed.
et water from Karotoya and Bangali
174 Dhondhonia beel 89.41386 24.86840 Re-excavation needed.
175 Nolar beel 89.41061 24.8690[7 Re-excavation needed.
Get water from Karotoya
176 Kusar beel 89.42342 24.87745 _ Get water fronmi@ya and Bangal Re-excavation needed.
via Dhondhonia beel
177 Upar danga beel 89.42840 24.869 37. Get water Kearotoya and Bangal Re-excavation needed.
via Dhondhonia beel and Kusar beel
178 Nurail beel 89.39532 24.9135D . Re-excavation needed.
Get water from Karotoya and Bangali
179 Nurail beel 89.39527 24.91608 Re-excavation needed.
180 Nurail beel 89.39503 24.91614 Re-excavation needed.
181 Marajan khal 89.41873 24.90452 Re-excavation needed.
182 | Singar beel 89.42564 24.90241 N Re-excavation needed.
Get water from Bangali River
183 Do beel 89.42564 24.90241 Get water from Bangali River Merged with Singarlbee Re-excavation needed.
184 Hapania -Shaghat 89.44408 24.90150 _ Re-excavation needed.
beel Get water from Singer
185 Naruamala khal 89.45493 24.90198 Re-excavation needed.
186 Icamoti river 89.46289 24.90291 Re-excavation needed.
188 Gorar beel 0.5 km east- .
north from 1006 Re-excavation needed.
189 Nizkakza beel 89.48751 24.93181  Get water Bamgali River Re-excavation needed.
191 Suk daho khal 89.51324 24.94915 Re-excavation needed.
192 Boira khal 89.53643 24.96608 Re-excavation needed.
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Name of the water Present situation of water Mitigation / work needed
body flow
1 Sukdahobee fro?ﬁsllé)nl]onorth Get water from Bangali River Re-excavation needed.
194 Mabhicharan beel 89.46846 24.91093 Re-excavation needed.
195 Branch of Icamoti 89.48320 24.87175 Re-excavation needed.
196 Branch of lcamoti 89.49667 24.86076 Re-excavation needed.
197 Branch of lcamoti 89.50040 24.85955 Re-excavation needed.
198 Branch of Icamoti 89.50349 24.85308 Re-excavation needed.
199 | Branch of Icamoti 89.50686 24.85143 Re-excavation needed.
200 | Bejora beel 89.39543 24.81822 Re-excavation needed.
201 Khaura jan beel 89.45013 24.79272 Re-excavation needed.
202 Khaura jan beel 89.45725 24.78784 Re-excavation needed.
203 Machbari beel 89.46482 24.78668 Re-excavation needed.
204 | Sonaikhali khal 89.49549 24.77695wesl;/leet withdgdinat 1.5 km south- Re-excavation needed.
205 Bangali 89.49316 2475472 Re-excavation needed.
206 Nimgachi beel 89.50155 24.75198 Re-excavation needed.
207 Nimgachi khal 89.51022 24.75119WES|\t/Ieet with Béirgt0.25 km north- Re-excavation needed.
208 | Nander para khal 89.51787 24.75082 Re-excavation needed.
209 | Chara gari Matchra 89.53926 24.77685 Re-excavation needed.
210 | khal 89.55307 24.79847 Re-excavation needed.
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Name of the water
body

Present situation of water
flow

Mitigation / work needed

211 Kutubpur khal 89.58432 24.8075[1 Re-excavation needed.
212 Kutubpur khal 89.58185 24.80804 Re-excavation needed.
213 Branch of Bangali 89.56434 24.80184 Re-excavation needed.
214 | Bangaliriver 89.56655 24.80478 Re-excavation needed.
215 | Bangaliand 89.56491 24.80923
ku'gubpur meet Re-excavation needed.
point
216 Kazla beel 2 km north- eas Re-excavation needed.
from 1042
217 | Meet point of 89.56628 24.80983
Kazla and kutubpu Re-excavation needed.
khal
218 | Kholsha bari beel 89.57743 24.80746  Connecttrkutubpur khal Re-excavation needed.
during rainy season
219 | Meet point of 89.58508 24.80691
Manos river and :
kutubpur khal Re-excavation needed.
220 Kutubpur - Manos 89.58766 24.81208 .
. . Re-excavation needed.
beel Merged with Manos river
221 | Kutubpur - Manos 89.58769 24.81228 . . Re-excavation needed.
beel Merged with Manos river
222 rIiE»\/rglrnch of Belai 89.57469 24.86299 Re-excavation needed.
223 Bangali river 89.57147 24.86721 Re-excavation needed.
224 | Molar beel 89.57145 24.87070 Re-excavation needed.
Closed
225 Deuli beel 89.57267 2491768 Re-excavation needed.
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Name of the water

Present situation of water

Mitigation / work needed

body flow
226 | Vagir beel 89.55803 2492871  Get water fromgdirand again
meet with Bangali via Deuli beel and Re-excavation needed.
Taijur para khal
227 | Taijur para khal 89.56252 24.92269 Re-excavation needed.
228 | Taijur para khal 89.56242 24.91901 Re-excavation needed.
229 | Meet point of 89.56255 24.91980
Bangali and Taijur Re-excavation needed.
para khal
230 | Bangaliriver 89.56763 24.89481 Re-excavation needed.
231 Manos river 89.58050 24.80426 Re-excavation needed.
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Appendix 1

Write-up on the fisheries potential assessment and requirements for effective fish
migration

Fish migration pattern in the Jamuna river dependen t area:

On the basis of the fish behavior, mainly relatadnigration and reproduction, the fish
species of the Jamuna river can be divided in tvoups: “whitefish” and “blackfish”
(Sao-Leang and Dom Saveun, 1955). “Blackfish” speare able to tolerate the de-
oxygenated water conditions of dry season floodpleater-bodies and may spend most
of their lives in a single water-body. These in@udpecies such as snakeheads
(Channidae), catfish (Heteropneustidae) and cligmbperch (Anabas testudineus).
“Whitefish” migrate upstream and laterally to thmumdated floodplains adjacent to the
river channel in the late dry season or early ra@gson in order to spawn in the nutrient-
rich waters. The eggs and larvae of these spemedrdting downstream and are entering
the floodplain with the floodwater, where they fewdthe developed plankton. At the end
of the rainy season, the adults and young of tte gscape/migrate to the main river
channel in order to avoid the harsh conditionshefftoodplain during the dry season.

Migration and spawning of the major carp in Bangltuwas first studied by Tsai and Al
in 1983-85 (Tsai & Ali, 1986). They found that tmeajor carp in Bangladesh was
comprised of three stocks: the Brahmaputra stoekinfad stock and the Upper Meghna
stock. The Brahmaputra stock is the largest stockBangladesh, and its spawning
grounds are located in the Southern tributarieshef Brahmaputra river in the Assam
Hills and Letha Range, Assam, India (Alikhuni, 19&@d Jhingran, 1991). Upstream
migration of adult major carps in the Jamuna/Brapmia River starts in March,
coinciding with the gradual rise of water level.a8ming starts in May, with the onset of
the Southwest monsoon, and continues until the adnduly (Azadi, 1985, Shaha and
Haque, 1976 and Tsai and Ali, 1986).

Timing of fish migration:
15 March - Broodstock (berried fish) starts migmattowards upstream
15 April to 30 May - Most of the matured broods qiete either partial or full breeding

i.e. eggs/spawn, so need connectivity with the aadjafloodplains to facilitate drifting
downstream migration.

01 to 30 July - Most of the fingerlings enter itke floodplains. After that, only lately
recruited spawn/eggs drifted down to the floodplain

15 September to 30 October - Adults and young $ishgrate to the main river channel.

Criteria for fish migration:

A very little information on the swimming and migjan pattern of the fish and shrimp
species is available. Considering all the limitate detail study has carried out on the
species life cycle and habitat, their migrationtguat, responses to the water velocity,
spawning season, seasonal occurrence and abundafede condition, water depth,
hydrological parameters, etc. by IUCN in 2005 (Cdbwy, M.S.M., 2005).
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Fish migration is most commonly brought about bipedavioral response to currents.
However, the nature of this response can changaditire life cycle of the species. The
most fundamental change is between active upstraaration, usually undertaken by
adults moving to their spawning grounds, and thespa or combined active/passive
downstream migrations of juveniles. River dischapgevides the essential directional
cues to physiologically prepared fishes to moverepsn, whilst also offering increased
resistance to progress. Some fish tend to follogirtmigratory pathways against the
resistance of the current in one of two ways. Relagd some near bottom dwelling
species move near the surface of the water, lllation and not the time of day is the
principal criterion for movement, hence the fullmesf the moon is important in
determining the timing of migrations. Species whiely upon mainly tactile orientation,
for many of the catfishes, move against the curcéyge to the bottom or near the banks
at night. The moon or other sources of light camhit migratory movement of these
species.

The early floods are not only important for transipg carp hatchlings, but they also
carry a large number of other species. The devedoprand drift of other species, such as
Chanda spp.and Glossogobius sppand species of prawn correspond to later peaks in
river discharge in August and September. Early wiédes in March-April from the upper
regime also influences the downstream migratiotihefprawn brood.

Fish normally migrate at an intermediate cruisipgexd and only rarely at maximum
speed. If water velocity in the main river chaneeteeds their swimming ability, the fish
will move closer to the bank where velocities aeneyally slower. The presence of
turbulence or whirlpools tends to disorientate fish. The swimming speeds of bottom
fish tend to be rather lower than those of pelagiecies, of the order of 0.5-1.0 times the
body length set compared to 3-4 times the body length “séor pelagic species.
Nevertheless, the rate of progress upstream is citmilar, since the bottom fish are
moving in slower currents.

Water velocity is the main initial stimulus to ugstm migration, and there are two
indices which define the ability of the currentsiimulate movement and the ability of
the fish to respond. These afdéreshold water Velocity (M) the minimum water
velocity which lead to an orientation reaction agest the current (value remain
between 1-30cm séf and Critical Velocity (Vi) at which minimum water velocity fish
begin to be carried away by the water flowhe Vi, and 4, vary with size of fish and
also according to the species or category of fisipically, bottom dwellers have critical
velocities 2-3 times lower than those for specisad in mid or upper level of the water
column. For these species there is a tendencyhfeishold velocities to be high and
critical velocities to be low. The reverse is tfaepelagic species.

Fish are also generally attracted to faster currentattracting velocities are frequently
0.6-0.8 m set of the V.. For a wide selection it could be 0.7-0.9 m S¢dalevanchik
and Nikonorov, 1984)i.e. 1.0 meter/seBut maximum water velocity need to the
orientation of the fish movement is generally remsaiwithin 0.3 meter sé&c
(approximately)Critical velocity (M) of current should be in between 0.6-0.8 metet sec
(approximately) Minimum water depth will be required 0.8-1.0 meateboth side of the
structure. Head difference should be maintainebt A2 meter.

One final factor which is known to affect the pen@nce and response of migratory
fishes to water velocity is temperature. Maximuminsming speed affects both by
temperature and length of the fish. The higher tdraperature and length of the fish
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species the higher of current velocity and faster swimming speed of the fisfihe
hydrostatic pressure caused by head difference acss water control structures may
sometimes be sufficient to kill hatchlings and beiied fish female.

Effectivity of the fish migration through fish pass

Effectivity of the fish pass structure depends lom timing for hatchlings migration and
fish mortality rate. The figures given in the follmg table showed effectivity (%) of the

proposed fish passes at different invert level (LW the Jamuna river at Jamuna
Bridge):

Period L.W.L of Flood Proposed | Depth of | Percentagg Age of fish
Jamuna at | Plain Level| Invert level | Canal from of
EGB Year | (mPWD) | (mPWD) Flood | Effectivity
(2000-09) Plain
(mPWD) (m)
Col 1 Col 2 Col 3 Col 4 (Col | Col 5 (Col Col 6 Col 7
2-1.0to 1.2| 3-Col 4)
m)
01 Apr 5.90 11.00 4.90 6.10 0% -
15 Apr 6.60 11.00 5.60 5.40 100% Eggs/spawn
01 May 7.50 11.00 6.50 4.50 90% Eggs/spawn
15 May 7.80 11.00 6.80 4.20 75% Eggs/spawn
01 Jun 8.40 11.00 7.40 3.60 50% Eggs/spawn
15 Jut 8.8 11.0( 7.8F 3.1% 25% Eggs/spaw
30 Jun 9.40 11.00 8.40 2.60 10% Eggs/spawn
15 Se| 10.4( 11.0C 9.4(C 1.6( 100% Young/Aduli
30 Sep 10.60 11.00 9.60 1.40 100% Young/Adult
15 Oc 9.5(C 11.0C 8.5(C 2.5(C 90% Young/Aduli

* Minimum water depth required in canal/khal 1-1.2 m with velocity <1m/sec

Basis and Assumptions for Estimating the Increased
in Section 9.4.1.6)

2 4 4 + 6 ?

Fish Production (discussed

Proposed interventions of the RMIP will have impawt the following Important
Environmental Components (IEC) of the fish and disbs resources: Fish habitat, Fish
productivity, Fish production, Fish migration andsh- diversity. Among these IECs,
guantitative projection was carried out on the ioipan Fish habitat, Fish productivity
and Fish production. Potential impacts on other t#&Gs i.e. Fish migration and Fish
diversity has measured qualitatively in differemctsons of the impact assessment
chapter. These quantifications have been done demsgy two potential scenarios that

could happen, which are - FWIP-without EMP (Futwi¢h Project-without EMP) and
FWIP-with EMP (Future with project-with EMP).
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Future projection of the selected IECs has beere dimsed on the trend analysis done
during this EIA and also other studies done in Batgsh. The findings of the trend
analysis and the future projection have then baealgamated with expert judgment to
make it realistic given emphasis on the type ofgglmposed interventions of the project
and mode of operation. The trend analysis has bHeea using best fitted curve method
that fits with the 30 years of historical data (29812) on fish habitat, fish productivity
and fish production of the project area publishgdmFRSS (Fisheries Resources Survey
System) and the regression factors has been uggdjéxt another 20 years (up to 2032),
which is reasonably viable to estimate the impaftthe RMIP at the given scenarios.
Different assumptions have been superimposed orptbgcted curves generated for
bonding with the likelihood of the impacts of theoposed interventions. The
methodology used in assessing the project impa¢heriish and fisheries resources has
done following the steps described in the Chowdhiy S. M., 2008, This similar
method has been used in other similar impact assggsstudies of Bangladesh.

12!

Each resource projection work needs to make soswargsions to adjust with real time
scenarios. Considering all of the limiting factoedated to projecting fisheries resources
four (4) assumptions were made for each of the swmenarios to conduct the fish
forecasting up to 2032. However, assumptions giaenfollows have been verified
through stakeholder consultations and Key Informiaé¢rviews before using in the
estimation. The impacts of similar other projects &CDI/FCD, River Bank Protection,
River Restoration and Dredging, etc. in other aiquateas were also compared during
finalizing the assumptions. The assumptions were:

12121 %!7? 4<5 => 6

Assumption 1:Baseline production scenario (2012) was considagethe best scenario
in the recent past when estimating the moderatduatwvity rate of the different fish
habitats.

Assumption 2: Area of the riverine fish habitats of the projectiuence area (Jamuna
river and its Kole/embayments) will remain constambereas countryside fish habitats,
i.e. Canals, Beel, Flood plain and Pond areasbeithanged.

Assumption 3: Natural declining trend of fish production will dimue at its current
tendency that happened due to loss of connectbétyveen the Jamuna River and its
flood plains (including canals and beels) afterstnrction of the BRE.

Assumption 4:Area of culturable and derelict ponds will shifagually into the culture
ponds category and hence the production rate I8l imcrease.

1212" ?24<5=> 6

Assumption 1:Country best average production scenario for diffehabitat types was
considered as the best when estimating the modesqiansion rate of different fish
habitats of the project influence area.

® Chowdhury, M.S.M., 2009. FISHERIES RESOURCES PROUBN ALONG WITH
DEVELOPMENT OF METHODOLOGY TO ASSESS FISH WATER DEWD IN BANGLADESH
FOR 2050. M.Sc Dissertation under the M.Sc Programmthe Aquatic Resources Development (ARD),
Institute of Aquaculture (IoA), University of Stinlg (UoS), Stirling, United Kingdom, Year 2008-(Reg.
1425844.
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Assumption 2: Area of the capture fish habitats of the projedluence area, i.e. the
Jamuna river and its Kole/embayments, Canals, &s&Floodplain will remain constant,
whereas area of the culture fish habitats i.e.uCalponds will be increased.

Assumption 3: Natural declining trend of fish production will lsopped and perform
reversely (i.e. increasing trend) due to the regiimn of the lost connectivity between the
Jamuna River and its flood plains (including carald beels).

Assumption 4:Area of culturable and derelict ponds will shifadually into the culture
ponds category and hence the production rate wd#b ancrease. Moreover, the
availability of wild fish fry from the Jamuna rivexill ensure higher production rate.

12"

Both national and regional fish production, habiéaéa and the production rate for
different years have been projected for differashdries categories. Marine fisheries
production has been calculated separately anchohtded in the regional estimation due
to its wide biological dimensions.

The steps used in the projection estimation wefelbmsvs:

Step 1: Converted regional fisheries resources data weasm@ed in a time series order
(1981-2012) for 30 years in excel sheet for eagioreby habitat type. (Table
2)

Step 2: Trend (best fitted curve) analysis was carried osing above mentioned
historical time series data to make projectionstfar future. In most of the
cases linear regression projection was taken dsdstecurve fitted for resources
forecasting of the regional fish habitats. The ¢igua, those have given the
most significant value of Rvere considered as the best for future projection.
(Table 2)

Step 3: A common projection tabulator table was developad rhinimizing error in
projection estimation. The regression equationssetgenerated from the excel
trend line analysis were used in the tabulatoretébi projecting the following
years. In that case, if trend analysis was donegu8i0 years’ data (30
representing the year 2012) than the tabulationldvase 31 for projecting the
resources of the year 2013 and so on. (Table 2)

Step 4: The estimated results generated from trend analysi® adjusted with the
national development plans/strategies and also thighproposed interventions
(Table 2). The best historical fish production fateeach habitat type was used
as the checking point for unrealistic productiomves at regional level. Flat
production rate was imposed in cases where negatink unrealistic trends
were found. Additionally, over optimistic resultsose were derived from the
best-fitted curve analyses have been discardetb@adced either by:

0 best year production rate of that habitat in thgioe where the project
located; or

o imposing the value of government sectoral stragdigure development
plans and project interventions.
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Step 5: Level of accuracy of the projected result was cbdckith the normal trend of
production of the FRSS published data for the comsee years till now and
other projection works. (Table 2)
Table 2: Dummy figures of the five steps of fish ipact assessment projections

"oy
1?
n
# SC_Beel_Capture_Inland y = 3E-05x + 0.0001
R? = 0.8283
0.0008 .o
0.0007 e
0.0006 |
§ 0.0005 1 o t4 00
= 0.0004 ¢
S 0.0003 .
E 0.0002 /66/'90 # Beel_Time series ||
0.0001 — Linear (Beel_Time |
0.0000 ; : :
0 5 10 15 20
Year
"H# %
n * i
# Category| Habitat BZZ%'Te 2010 | 2020| 203q 2040 205p
( River 0.005 0.00%\ 0.005 0.005 0.005 0.005
Beel 0.0007/0.000% 0.0QOE 0.0007)0.000% 0.000:
( Capture Floodplair = 4 0.0Z] 0.0z 0.0z
PU® ISundarbar] ' # 0.0c_0.00_0.0¢
Kaptai lakel™,, ¢, 0.0z 0.07] 0.07
Sub-total=|| 14z & ' 0.04 0.04 0.04
Baor 0.C 0.C 0. 0.C 0.C 0.0
Fish pond 0.0€] 0.0§) 0.17 O0.1§ 0.1¢ 0.2z
Culture | Shrimp
ghel 0.0z] 0.05) 0.0f O0.0¢f 0.0§ 0.0¢
Sub-total=| 0.0¢ 0.1Z] 0.17| 0.2z 0.2€ 0.31
Eeastem)| Total
Hi ol 011 014 018 022 026 0.80
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7 ]

Citation in main text (Volume [)Section 9.4.3.2

Emission Factors for Equipment to be Used during Castruction

Equipment Emission Factors (lb/hr)
ROG Co NOx SOk PM CO, CH, N,O

Concrete Mixer
Concrete Static Mixer 0.25 M3 0.0075 0.0386 0.047%0001| 0.0023 6.3 0.0007 0.0003048
Concrete Vibrator 0.0075 0.0386 0.04Ff5 0.0001 ®BO02 6 0.0007| 0.0003048
Concrete Batching Plant
(Computerized)
Batch/Mix RCC Plant 500 m3/hr 0.1525 0.58P9 0.91720010| 0.0851 83.1] 0.0138 0.0061903
Asphalt Plant
Capacity 20 To 0.1927 | 0.521¢ | 0.454¢ | 0.000¢ | 0.046: | 44.C | 0.017¢ | 0.007824
Bull-Dozer
Komatsu D-85 0.254% 0.7124 2.1985 0.0021 0.0p42  188.0230| 0.0103347
Bull-Dozer 90 HP 0.2209 0.8528 1.6304 0.0015 0.094529 | 0.0199] 0.0089691
Bull-Dozer 120 HP 0.2209 0.8528 1.6304 0.0015 (80P4129.5| 0.0199 0.0089691
Bull-Dozer 200 HP 0.2545 0.7124 2.1985 0.0021 (20P4 183 | 0.02300 0.010334)7
Front End Loader
Front End Loader 1.5 M3 0.1045 0.4187 0.6404 0.0p070576| 58.9 | 0.0094 0.0042419
Front End Loader 2.5 M3 0.1312 0.6288 1.0135 0.00D20583| 106 | 0.0118 0.0053287
Front End Loader 3.00 M3 0.1330 0.3838 1.3129 (r00D.0462| 149 | 0.0120 0.0054
Grader
Road Roller
Tandem Roller (10 Tonto 12 Ton) 0.0392 0.38012647 | 0.0007| 0.0137 59.0 0.0035 0.0015925
Tandem Vibratory Roller 1.5 Ton 0.0392 0.3801 02640.0007| 0.0137 59.0/ 0.0035 0.0015925
Dumpers/Trucks
Truck Mercedes 10W (500 ft® (14.160.1533| 0.7593 1.1072 0.0014 0.0666 125 0.0138 QDB
M3) Capacity)
Dumper 10 Ton Capac 0.153% | 0.759¢ | 1.107: | 0.001« | 0.066¢ | 12t | 0.013¢ | 0.006224.
Excavator (Chain Excavator)
Hitachi 220 0.1183 0.5220 0.7300 0.0009 0.0657 73.6.0107| 0.0048023
Hitachi 200 0.1183 0.5220 0.7300 0.0009 0.0657 73.6.0107| 0.0048023
Power Generators
150 KVA 0.0157| 0.069 0.1068 0.0002 0.0061 10,2 0040 0.0006363
250 KVA 0.0276| 0.0951 0.1632 0.0002 0.0096 176 0250 0.0011217
Diesel Delivery Truck
Diesel Delivery Truck with 100 mm| 0.034 | 0.3304{ 0.033¢ 0.0004 0.0086 44.094 0.0032 020.0
(4 *) diameter Pump, 6000 Liters
Diesel Delivery Truck with 100 mm| 0.034 | 0.3304{ 0.033¢ 0.0004 0.0086 44.094 0.0032 020.0
(4") Diameter Pump, 10,000 Liters
(Capacity)
Bitumen Distributor Truck
Capacity 2000 Ton 0.034 0.3304 0.0336 0.0004 ®Q034.094| 0.0037 0.002
Dewatering Pump
Dewatering Pump with Delivery | 0.0386| 0.1051 0.18083 0.0002 0.0117 19,5 0.0035 18@&0L
Pipe 4" @ (Diesel)
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Equipment Emission Factors (lb/hr)
ROG Cco NOx SO PM CO, CH, N,O
Asphalt Recycling & Cold Milling
Machine
Asphalt Recycling Machine 0.0185 0.0682 0.1170 0200 0.0045| 15.3| 0.001f 0.00075
" g 9 ( . A-22%-." (" (" 1
2 #EE//l @ E E ( E@E A@ ( A ( A E A A (A
A A
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Citation in main text (Volume I)Section 9.4.3.2

ECoP 1: Waste Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

General Waste Soil and water pollution The Contractor shall
from the improper
management of wastes |
and excess materials
from the construction
sites.

Develop waste management plan for various
specific waste streams (e.g., reusable waste,
flammable waste, construction debris, food
waste etc.) prior to commencing of construction
and submit to CSC for approval.

Organize disposal of all wastes generated
during construction in an environmentally
acceptable manner. This will include
consideration of the nature and location of
disposal site, so as to cause less environmental
impact.

Minimize the production of waste materials by
3R (Reduce, Recycle and Reuse) approach.

Segregate and reuse or recycle all the wastes,
wherever practical.

Prohibit burning of solid waste

Collect and transport non-hazardous wastes to
all the approved disposal sites. Vehicles
transporting solid waste shall be covered with
tarps or nets to prevent spilling waste along the
route

Train and instruct all personnel in waste
management practices and procedures as a
component of the environmental induction
process.

Provide refuse containers at each worksite.

Request suppliers to minimize packaging where
practicable.

Place a high emphasis on good housekeeping
practices.

Maintain all construction sites in a cleaner, tidy
and safe condition and provide and maintain
appropriate facilities as temporary storage of all
wastes before transportation and final disposal.

Hazardous Health hazards andThe Contractor shall
Waste environmental impacts

due to improper waste Collect chemical wastes in 200 liter drums (or

similar sealed container), appropriately labe
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Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

management practices

for safe transport to an apgrahemical
waste depot.

Store, transport and handle all chemicals
avoiding potential environmental pollution.

Store all hazardous wastes appropriately in
bunded areas away from water courses.

Make available Material Safety Data Sheets
(MSDS) for hazardous materials on-site during
construction.

Collect hydrocarbon wastes, including lube
oils, for safe transport off-site for reuse,
recycling, treatment or disposal at approved
locations.

Construct concrete or other impermeable
flooring or secondary containment to prevent
seepage in case of spills

ECoP 2: Fuels and Hazardous Goods Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Fuels and Materials used in The Contractor shall

hazardous construction have a P il trol d d submit th
goods. potential to be a source repare spill control procedures and submit the

of contamination.
Improper storage and
handling of fuels,
lubricants, chemicals
and hazardous
goods/materials on-site,
and potential spills from

these goods may harm '

the environment or
health of construction
workers.

plan for CSC approval.

Train the relevant construction personnel in
handling of fuels and spill control procedures.

Store dangerous goods in bunded areas on a top
of a sealed plastic sheet away from
watercourses.

Refueling shall occur only within bunded areas.

Make available MSDS for chemicals and
dangerous goods on-site.

Transport waste of dangerous goods, which
cannot be recycled, to a designated disposal site
approved by DoE.

Provide absorbent and containment material
(e.g., absorbent matting) where hazardous
material are used and stored and personnel
trained in the correct use.

Provide protective clothing, safety boots,
helmets, masks, gloves, goggles, to the
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

construction personnel, appropriate to materials
in use.

Make sure all containers, drums, and tanks that
are used for storage are in good condition and
are labeled with expiry date. Any container,
drum, or tank that is dented, cracked, or rusted
might eventually leak. Check for leakage
regularly to identify potential problems before
they occur.

Store hazardous materials above flood plain
level.

Put containers and drums in temporary storages
in clearly marked areas, where they will not be
run over by veltles or heavy machinery. Tt
area shall preferably slope or drain to &
collection area in the event of a spill.

Put containers and drums in permanent storage
areas on an impermeable floor that slopes to a
safe collection area in the event of a spill or
leak.

Take all precautionary measures when handling
and storing fuels and lubricants, avoiding
environmental pollution.

Avoid the use of material with greater potential
for contamination by substituting them with
more environmentally friendly materials.

Return the gas cylinders to the supplier.
However, if they are not empty prior to their
return, they must be labeled with the ne
of the material they contained or contain,
information on the supplier, cylinder serial
number, pressure, their last hydrostatic test
date, and any additional identification marking
that may be considered necessary.

ECoP 3: Water Resources Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Hazardous Water pollution from The Contractor shall

Material and the storage, handling

Follow the management guidelines proposed

Waste and  disposal  of in ECPs 1 and 2.

hazardous materials and
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

general  construction Minimize the generation of sediment, oil and

waste, and accidental
spillage

grease, excess nutrients, organic matter, litter,
debris and any form of waste (particularly

petroleum and chemical wastes). These
substances must not enter waterways, storm
water systems or underground water tables

Discharge from
construction
sites

During
both surface and
groundwater quality
may be deteriorated due
to construction
activities in the river,
sewerages from
construction sites and
work  camps. The
construction works will
modify ~ groundcover
and topography
changing the surface

water drainage patterns -

of the area including
infiltration and storage
of storm water. These
changes in hydrological

regime lead to
increased rate of runoff,
increase in sediment
and contaminant
loading, increased
flooding, groundwater

contamination, and
effect habitat of fish
and other aquatic
biology.

construction The Contractor shall

Install temporary drainage works (channels
and bunds) in areas required for sediment and
erosion control and around storage areas for
construction materials

Install temporary sediment basins, where
appropriate, to capture sediment-laden run-off
from site

Divert runoff from undisturbed areas around
the construction site

Stockpile materials away from drainage lines

Prevent all solid and liquid wastes entering
waterways by collecting solid waste, oils,
chemicals, bitumen spray waste and
wastewaters from brick, concrete and asphalt
cutting where possible and transport to an
approved waste disposal site or recycling
depot

Wash out ready-mix concrete agitators and
concrete handling equipment at washing
facilities off site or into approved bunded areas
on site. Ensure that tires of construction
vehicles are cleaned in the washing bay
(constructed at the entrance of the construction
site) to remove the mud from the wheels. This
shall be done in every exit of each construction
vehicle to ensure the local roads are kept clean.

Soil Erosion
and siltation

Soil erosion and dustThe Contractor shall

from the material
stockpiles will increase
the sediment  and
contaminant loading of
surface water bodies.

Stabilize the cleared areas not used for
construction activities with vegetation or
appropriate surface water treatments as soon as
practicable following earthwork to minimize
erosion

Ensure that roads used by construction
vehicles are swept regularly to remove
sediment.

Water the material stockpiles, access roads and
bare soils on an as required basis to minimize
dust. Increase the watering frequency during

periods of high risk (e.g. high winds)
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Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts
Impact Source

Construction Construction works in The Contractor Shall

activities in the water bodies will

water bodies  increase sediment and
contaminant  loading,
and effect habitat of
fish and other aquatic
biology.

Dewater sites by pumping water to a sediment
basin prior to release off site — do not pump
directly off site

Monitor the water quality in the runoff from
the site or areas affected by dredge plumes,
and improve work practices as necessary

Protect water bodies from sediment loads by
silt screen or bubble curtains or other barriers

Minimize the generation of sediment, oil and
grease, excess nutrients, organic matter, litter,
debris and any form of waste (particularly
petroleum and chemical wastes). These
substances must not enter waterways, storm
water systems or underground water tables.

Use environment friendly and nontoxic slurry
during construction of piles to discharge into
the river.

Reduce infiltration of contaminated drainage
through storm water management design

Do not discharge cement and water curing
used for cement concrete directly into water
courses and drainage inlets.

Drinking water  Groundwater at shallowl'he Contractor Shall

depths is contaminated
with arsenic and hence
not suitable for drinking
purposes.

Pumping of groundwater shall be from deep
aquifers of more than 300 m to supply arsenic
free water. Safe and sustainable discharges are
to be ascertained prior to selection of pumps.

Tube wells will be installed with due regard
for the surface environment, protection of
groundwater from surface contaminants, and
protection of aquifer cross contamination

All tube wells, test holes, monitoring wells
that are no longer in use or needed shall be
properly decommissioned

Depletion and pollution
of groundwater
resources

Install monitoring wells both upstream and
downstream areas near construction yards and
construction camps to regularly monitor the
water quality and water levels.

Protect groundwater supplies of adjacent lands
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

ECoP 4: Drainage Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Excavation and Lack of proper drainageThe Contractor shall

earth  works, for rainwater/liquid

and waste or wastewater
construction  owing to the
yards construction  activities

harms environment in
terms of water and soil
contamination, and
mosquito growth.

Prepare a program for prevent/avoid standing
waters, which CSC will verify in advance and
confirm during implementation

Provide alternative drainage for rainwater if the
construction  works/earth-fillings cut the
established drainage line

Establish local drainage line with appropriate
silt collector and silt screen for rainwater or
wastewater connecting to the existing
established drainage lines already there

Rehabilitate  road  drainage  structures
immediately if damaged by contractors’ road
transports.

Build new drainage lines as appropriate and
required for wastewater from construction
yards connecting to the available nearby
recipient water bodies. Ensure wastewater
quality conforms to the relevant standards
provided by DoE, before it being discharged
into the recipient water bodies.

Ensure the internal roads/hard surfaces in the
construction yards/construction camps that
generate has storm water drainage to
accommodate high runoff during downpour
and that there is no stagnant water in the area at
the end of the downpour.

Construct wide drains instead of deep drains to
avoid sand deposition in the drains that require
frequent cleaning.

Provide appropriate silt collector and silt
screen at the inlet and manholes and
periodically clean the drainage system to avoid
drainage congestion

Protect natural slopes of drainage channels to
ensure adequate storm water drains.

Regularly inspect and maintain all drainage
channels to assess and alleviate any drainage
congestion problem.

Reduce infiltration of contaminated drainage
through storm water management design

Ponding of Health hazards due to
water mosquito breeding

- Do not allow ponding of water especially near

the waste storage areas and construction camps
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

- Discard all the storage containers that are
capable of storing of water, after use or store
them in inverted position

ECoP 5: Soil Quality Management
Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Filling of Sites Soil contamination will The Contractor shall
with  dredge occur from drainage of

spoils dredged spoils Ensure that dredged sand used for land filling

shall be free of pollutants. Prior to filling, sand
quality shall be tested to confirm whether soil
is pollution free. Sediments shall be properly
compacted. Top layer shall be the 0.5 m thick
clay on the surface and boundary slopes along
with grass. Side Slope of Filled Land of 1:2
shall be constructed by suitable soils with
proper compaction as per design. Slope surface
shall be covered by top soils/ cladding
materials (0.5m thick) and grass turfing with
suitable grass.

Leaching from the sediments shall be contained
to seep into the subsoil or shall be discharged
into settling lagoons before final disposal.

No sediment laden water in the adjacent lands
near the construction sites, and/or wastewater
of suspended materials excessive of 200mg/l
from dredge spoil storage/use area in the
adjacent agricultural lands.

Storage of Spillage of hazardousThe Contractor shall

hazardous andand toxic chemicals

toxic chemicals will contaminate the
soils

Strictly manage the wastes management plans
proposed in ECP1 and storage of materials in
ECP2

Construct appropriate spill contaminant
facilities for all fuel storage areas

Establish and maintain a hazardous materials
register detailing the location and quantities of
hazardous substances including the storage, use
of disposals

Train personnel and implement safe work
practices for minimizing the risk of spillage

Identify the cause of contamination, if it is
reported, and contain the area of contamination.
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact Source
The impact may be contained by isolating the
source or implementing controls around the
affected site
Remediate the contaminated land using the
most appropriate available method to achieve
required  commercial/industrial  guideline
validation results

Construction  Erosion from The Contractor shall

material - stock construction  material Protect the toe of all stockpiles, where erosion

piles stockpiles may pries,

contaminate the soils

is likely to occur, with silt fences, straw bales
or bunds

ECoP 6: Erosion and Sediment Control

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Clearing of Cleared areas and - Reinstate and protect cleared areas as soon as
construction slopes are susceptible possible.

sites for erosion of top soils,

that affects the growth

Mulch to protect batter slopes before planting
Cover unused area of disturbed or exposed

of vegetation which > - )
causes ecological surfaces immediately with  mulch/grass
imbalance. turfings/tree plantations
Construction  The impact of soil The Contractor shall
activities and erosion are (i) Increased . . i
material un off and Locate stockpiles away from drainage lines
stockpiles sedimentation causing a - Protect the toe of all stockpiles, where erosion

greater flood hazard to
the downstream, (ii)
destruction of aquatic
environment in nearby
lakes, streams, and

reservoirs caused by

erosion and/or
deposition of sediment
damaging the spawning
grounds of fish, anc
(i) destruction  of
vegetation by burying
or gullying.

is likely to occur, with silt fences, straw bales
or bunds

Remove debris from drainage paths and
sediment control structures

Cover the loose sediments and water them if
required

Divert natural runoff around construction
areas prior to any site disturbance

Install protective measures on site prior to
construction, for example, sediment traps

Control drainage through a site in protected
channels or slope drains

Install ‘cut off drains’ on large cut/fill batter
slopes to control water runoff speed and hence
erosion
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

Observe the performance of drainage
structures and erosion controls during rain and
modify as required.

ECoP 7: Top Soil Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Land clearing Earthworks will impact The Contractor shall
and earth the fertile top soils that
works are  enriched  with

nutrients required for

Strip the top soil to a depth of 15 cm and store
in stock piles of height not exceeding 2m.

plant growth or - Remove unwanted materials from top soil like
agricultural grass, roots of trees and similar others.
development. - The stockpiles will be done in slopes of 2:1 to

reduce surface runoff and enhance percolation
through the mass of stored soil.

Locate topsoil stockpiles in areas outside
drainage lines and protect from erosion.

Construct diversion channels and silt fences
around the topsoil stockpiles to prevent erosion
and loss of topsoil.

Spread the topsoil to maintain the physico-
chemical and biological activity of the soil. The
stored top soil will be utilized for covering all
disturbed area and along the proposed
plantation sites

Prior to the re-spreading of topsoil, the ground
surface will be ripped to assist the bunding of
the soil layers, water penetration and
revegetation

Transport Vehicular ~ movement - Limit equipment and vehicular movements to
outside ROW or within the approved construction zone

te_wpor;ry accr?ss roz_sllds_ Construct temporary access tracks to cross
will “affect the sol concentrated water flow lines at right angles

fertility of the _ )
agricultural lands Plan_ construct|c_)n access to make use, if
possible, of the final road alignment

Use vehicle-cleaning devices, for example,
ramps or wash down areas
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

ECoP 8: Topography and Landscaping

Project
Activity/
Impact
Source

Environmental Impacts

Mitigation Measures/ Managent&uidelines

Land clearing Flood plains of the The Contractor shall
and earth existing Project area

works

will be affected by the
construction of various

project activities.
Construction activities
especially earthwork:

will change topography
and disturb the natural
rainwater/flood  water
drainage as well as will
change  the local
landscape.

Ensure the topography of the final surface of all
raised lands (construction yards, approach roads,
access roads, bridge end facilities, etc.) are
conducive to enhance natural draining of
rainwater/flood water;

Keep the final or finished surface of all the
raised lands free from any kind of depression
that insists water logging

Undertake mitigation measures for erosion
control/prevention by grass-turfing and tree
plantation, where there is a possibility of rairi-cu
that will change the shape of topography.

Cover immediately the uncovered open surface
that has no use of construction activities with
grass-cover and tree plantation to prevent soil
erosion and bring improved landscaping

ECoP 9: Sand Extraction

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Sand Sand extraction canThe Contractor shall:

extraction potentially impact the

aquatic habitat, water
quality, and key aquatic
species and their food
availability.

not extract sand from the river bed in long

continuous stretches; alternate patches of river
bed will be left undisturbed to minimize the

potentially negative impacts on the aquatic
habitat (about 50 m of riverbed to be left

undisturbed between every 100 m stretch of
sand extraction).

not collect large quantities of sand from any
single location

not excavate deeper than 2 m at any single
location.

not carry out sand extraction near chars that
have sensitive habitats

not carry out sand extraction during the night
particularly near the chars

obtain approval from CSC before starting sand

Bangladesh Water Development Board
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental
Activity/ Impacts
Impact

Source

Mitigation Measures/ Management Guidelines

extraction from any location.

carry out sand extraction from sand bars to the
extent possible.

maintain record of all sand extraction
(quantities, location shown on map, timing, any
sighting of key species)

provide silt fences, sediment barriers or other
devices around the extraction areas to prevent
migration of sediment rich water in to the river
channels.

refuel of barges and boats with a proper care to
avoid any spills.

make available spill kits and other absorbent
material at refueling points on the barges.

properly collect, treat and dispose the bilge
water from of barges, and boats.

regularly service all waterborne plant as per the
manufacturer’s guidelines and be inspected
daily prior to operation.

CSC will:

carry out survey of the area prior to sand
extraction

identify any sensitive receptors/habitats (eg,
turtle nesting area, birds colony) at or near the
proposed sand extraction locations.

determine ‘no-go’ areas for sand extraction,
based upon the above survey,

monitor the activity to ensure that the contractor
complies with the conditions described earlier.

survey the area after sand extraction to identify
any left over impacts.

ECoP 10: Air Quality Management

Project Environmental
Activity/ Impacts
Impact

Source

Mitigation Measures/ Management Guidelines

Construction  Air quality can be The Contractor shall

vehicular adversely affected by
traffic vehicle exhaust
emissions and

combustion of fuels.

Fit vehicles with appropriate exhaust systems
and emission control devices. Maintain these
devices in good working condition.

Operate the vehicles in a fuel efficient manner

Bangladesh Water Development Board
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Cover haul vehicles carrying dusty materials
moving outside the construction site

Impose speed limits on all vehicle movement at
the worksite to reduce dust emissions

Control the movement of construction traffic

Water construction materials prior to loading
and transport

Service all vehicles regularly to minimize
emissions

Limit the idling time of vehicles not more than 2
minutes

Construction
machinery

Air quality can be The Contractor shall

adversely affected by
emissions from
machinery and
combustion of fuels.

Fit machinery with appropriate exhaust systems
and emission control devices. Maintain these
devices in good working condition in

accordance with the specifications defined by
their manufacturers to maximize combustion
efficiency and minimize the contaminant

emissions. Proof or maintenance register shall
be required by the equipment suppliers and
contractors/subcontractors

Focus special attention on containing the
emissions from generators

Machinery causing excess pollution (e.g. visible
smoke) will be banned from construction sites

Service all equipment regularly to minimize
emissions

Provide filtering systems, duct collectors or
humidification or other techniques (as
applicable) to the concrete batching and mixing
plant to control the particle emissions in all its
stages, including unloading, collection,
aggregate  handling, cement  dumping,
circulation of trucks and machinery inside the
installations

Construction
activities

Dust generation from
construction sites,
material stockpiles and
access roads is a
nuisance in the
environment and can
be a health hazard.

Water the material stockpiles, access roads and
bare soils on an as required basis to minimize
the potential for environmental nuisance due to
dust. Increase the watering frequency during
periods of high risk (e.g. high winds). Stored
materials such as gravel and sand shall be
covered and confined to avoid their being wind-
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
drifted

Minimize the extent and period of exposure of
the bare surfaces

Reschedule earthwork activities or vegetation
clearing activities, where practical, if necessary
to avoid during periods of high wind and if
visible dust is blowing off-site

Restore disturbed areas as soon as practicable
by vegetation/grass-turfing

Store the cement in silos and minimize the
emissions from silos by equipping them with
filters.

Establish adequate locations for storage, mixing
and loading of construction materials, in a way
that dust dispersion is prevented because of such
operations

Crushing of rocky and aggregate materials shall
be wet-crushed, or performed with particle
emission control systems

ECoP 11: Noise and Vibration Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

Construction  Noise quality will be The Contractor shall
vehicular deteriorated due to

traffic vehicular traffic Maintain all vehicles in order to keep it in good

working order in accordance  with
manufactures maintenance procedures

Make sure all drivers will comply with the
traffic codes concerning maximum speed limit,
driving hours, etc.

Organize the loading and unloading of trucks,
and handling operations for the purpose of
minimizing construction noise on the work site

Construction Noise and vibration The Contractor shall

machinery may have an impact on
people, property, fauna,
livestock and the
natural environment.

Appropriately site all noise generating
activities to avoid noise pollution to local
residents

Use the quietest available plant and equipment

Modify equipment to reduce noise (for
example, noise control kits, lining of tru
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

trays or pipelines)

Maintain all equipment in order to keep it in
good working order in accordance with
manufactures maintenance procedures.
Equipment suppliers and contractors shall
present proof of maintenance register of their
equipment.

Install acoustic enclosures around generators to
reduce noise levels.

Fit high efficiency mufflers to appropriate
construction equipment

Avoid the unnecessary use of alarms, horns
and sirens

Construction  Noise and vibration The Contractor shall
activity may have an impact on
people, property, fauna,

livestock and the _
natural environment. - Educate the operators of construction

equipment on potential noise problems and the
techniques to minimize noise emissions

Employ best available work practices on-site to
minimize occupational noise levels

Install temporary noise control barriers where
appropriate

Notify affected people if major noisy activities
will be undertaken, e.g. pile driving

Plan activities on site and deliveries to and
from site to minimize impact

Monitor and analyze noise and vibration results
and adjust construction practices as required.

Avoid undertaking the noisiest activities,
where possible, when working at night near the
residential areas

Notify adjacent landholders prior any typical
noise events outside of daylight hours

ECoP 12: Protection of Flora

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source

Vegetation Local flora are The Contractor shall

clearance important to provide . . .
shelters for the birds, Reduce disturbance to surrounding vegetation
offer fruits and/or - Use appropriate type and minimum size of
timber/fire wood, machine to avoid disturbance to adjacent
protect soil erosion and vegetation.
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
overall keep the Get approval from supervision consultant for
environment very clearance of vegetation.
friendly to human-

living. As such damage
to flora has wide range
of adverse
environmental impacts.

Make selective and careful pruning of trees
where possible to reduce need of tree removal.

Control noxious weeds by disposing of at
designated dump site or burn on site.

Clear only the vegetation that needs to be

cleared in accordance with the plans. These
measures are applicable to both the

construction areas as well as to any associated
activities such as sites for stockpiles, disposal

of fill and construction of diversion roads, etc.

Do not burn off cleared vegetation — where
feasible, chip or mulch and reuse it for the
rehabilitation of affected areas, temporary
access tracks or landscaping. Mulch provides a
seed source, can limit embankment erosion,
retains soil moisture and nutrients, and
encourages re-growth and protection from
weeds.

Return topsoil and mulched vegetation (in areas
of native vegetation) to approximately the same
area of the roadside it came from.

Avoid work within the drip-line of trees to
prevent damage to the tree roots and
compacting the soil.

Minimize the length of time the ground is
exposed or excavation left open by clearing and
re-vegetate the area at the earliest practically
possible.

Ensure excavation works occur progressively
and re-vegetation done at the earliest

Provide adequate knowledge to the workers
regarding nature protection and the need of
avoid felling trees during construction

Supply appropriate fuel in the work caps to
prevent fuel wood collection

ECoP 13: Protection of Fauna

Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines
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I-15



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Construction  The location of The Contractor shall

activities construction  activities

can result in the loss of
wild life habitat and
habitat quality,.

Limit the construction works within the
designated sites allocated to the contractors

check the site for animals trapped in, or in
danger from site works and use a qualified
person to relocate the animal

Impact on migratory The Contractor shall

birds, its habitat and its
active nests

Not be permitted to destruct active nests or
eggs of migratory birds

Minimize the tree removal during the bird
breeding season. If works must be continued
during the bird breeding season, a nest survey
will be conducted by a qualified biologist prior
to commence of works to identify and located
active nests

Minimize the release of oil, oil wastes or any
other substances harmful to migratory birds to
any waters or any areas frequented by
migratory birds.

Vegetation Clearance of vegetationThe Contractor shall

clearance may impact shelter,
feedirg and/or breeding
and/or physical
destruction and
severing of habitat
areas

Restrict the tree removal to the minimum
required.

Retain tree hollows on site, or relocate
hollows, where appropriate

Leave dead trees where possible as habitat for
fauna

Fell the hollow bearing trees in a manner
which reduces the potential for fauna
mortality. Felled trees will be inspected after
felling for fauna and if identified and readily

accessible will be removed and relocated or
rendered assistance if injured. After felling,
hollow bearing trees will remain unmoved

overnight to allow animals to move of their

own volition.

Construction  lllegal poaching
camps

Provide adequate knowledge to the workers
regarding protection of flora and fauna, and
relevant  government regulations and
punishments for illegal poaching.

ECoP 14: Protection of Fisheries
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project
Activity/
Impact Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

Construction
activities in
River

The main potential The Contractor shall
impacts to fisheries are
hydrocarbon spills and
leaks from riverine

transport and disposal S ) _ .
of wastes into the river - Contain oil immediately on river in case of

accidental spillage from vessels and ships and
in this regard, make an emergency oil spill
containment plan to be supported with enough
equipment, materials and human resources

Do not dump wastes, be it hazardous or non-
hazardous into the nearby water bodies or in
the river

Ensure the riverine transports, vessels and
ships are well maintained and do not have oil
leakage to contaminate river water.

Construction
activities on the
land

The main potential The Contractor shall
impacts to aquatic flora
and fauna River are
increased suspended
solids from earthworks

follow mitigation measures proposed in ECoP
3 : Water Resources Management and EC4:
Drainage Management

erosion, sanitary
discharge from work
camps, and

hydrocarbon spills

Filling of ponds for site The Contractor shall
preparation will impact

the fishes. Inspect any area of a water body containing

fish that is temporarily isolated for the
presence of fish, and all fish shall be captured
and released unharmed in adjacent fish habitat

Install and maintain fish screens etc. on any
water intake with drawing water from any
water body that contain fish

ECoP 15: Road Transport and Road Traffic Managemen

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source

Construction  Increased traffic useThe Contractor shall

vehicular of road by . )

traffic construction vehicles Prepare and submit a traffic management plan to

the CSC for his approval at least 30 days before
movement of normal  {TEEEIEND GO O o and management.
road traffics and the 9 )

safety of the road- - Include in the traffic management plan to ensure

users. uninterrupted traffic movement  during
construction: detailed drawings of traffic
arrangements showingll detours, temporar

will affect the
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

road, temporary bridges temporary diversic
necessary barricades, warning signs / lights, and
road signs.

Provide signs at strategic locations of the roads
complying with the schedules of signs contained
in the Bangladesh Traffic Regulations.

Install and maintain a display board at each
important road intersection on the roads to be
used during construction, which shall clearly
show the following information in Bangla:

Location: chainage and village name
Duration of construction period

Period of proposed detour / alternative
route

Suggested detour route map

Name and contact address/telepho
number of the concerned personnel

Name and contact address / telephone
number of the Contractor

Inconvenience is sincerely regretted.

Accidents and
spillage of fuels and
chemicals

Restrict truck deliveries, where practicable, to
day time working hours.

Restrict the transport of oversize loads.

Operate road traffics/transport vehicles, if
possible, to non-peak periods to minimize traffic
disruptions.

Enforce on-site speed limit

ECoP 16: River Transport management

Project Environmental
Activity/ Impacts
Impact Source

Mitigation Measures/ Management Guidelines

Construction  The presence of The Contractor shall

activities in construction and
River dredging barges, pipe
lines and other

construction  activities
in the river can cause
hindrance and risks to
the river traffic.

Not obstruct other normal riverine transport
while doing riverine transport and works

Identify the channel to be followed clearly
using navigation aids such as buoys, beacons,
and lighting

Provide proper buoyage, navigation lights and
markings for bridge and dredging works to
guide the other normal riverine transport

Bangladesh Water Development Board
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact Source
Keep regular and close contacts with
Bangladesh Inland Water Transport Authority
(BIWTA) regarding their needs during
construction of the project
Plan the river transport and transportation of
large loads in coordination with BIWTA to
avoid traffic congestions.
Provide signage for river traffic conforming to
the BIWTA requirements
Position the dredge and pipeline in such a way
that no disruption to the channel traffic will
occur

Accidents The Contractor shall

Prepare an emergency plan for dealing with
accidents causing accidental sinking of the
vessels and ships

Ensure sufficient equipment and staffs
available to execute the emergency plans

Provide appropriate lighting to barges and
construction vessels.

ECoP 17: Construction Camp Management

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact Source

Siting and Campsites for The Contractor shall

Location of construction workers . .

construction are the important Locate the construction camps at areas which

camps locations  that have are.acceptable _from environmental, cultural or
significant impacts social point of view.

such as health and
safety hazards on local
resources and
infrastructure of

nearby communities.

Consider the location of construction camps
away from communities in order to avoid social

conflict in using the natural resources such as
water or to avoid the possible adverse impacts
of the construction camps on the surrounding
communities.

Submit to the CSC for approval a detailed
layout plan for the development of the
construction camp showing the relati
locations of all temporary buildings and
facilities that are to be constructed toget
with the location of site roads, fuel store
areas (for use in power supply generators), solid
waste management and dumping locatic
and drainage facilities, prior to t
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Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts
Impact Source

development of the construction camps.

Local authorities responsible for health,
religious and security shall be duly informed on
the set up of camp facilities so as to maintain
effective surveillance over public health, social
and security matters

Construction  Lack of proper Contractor shall provide the following facilities the
Camp infrastructure facilities campsites

Facilities , such as housing,
water  supply and
sanitation facilities will
increase pressure on
the local services and
generate  substandard .
living standards and
health hazards.

Adequate housing for all workers

Safe and reliable water supply. Water sup
from deep tube wells of 300 m depth that
meets the national standards

Hygienic sanitary faciliies and sewerage
system. The toilets and domestic waste water
will be collected through a common sewerage.
Provide separate latrines and bathing places for
males and females with total isolation by wall
or by location. The minimum number of toilet
facilities required is one toilet for every ten
persons.

Treatment facilities for sewerage of toilet and
domestic wastes

Storm water drainage facilities. Both sides of
roads are to be provided with shallow v drains
to drain off storm water to a silt retention pond
which shall be sized to provide a minimum of
20 minutes retention of storm water flow from
the whole site. Channel all discharge from the
silt retention pond to natural drainage via a
grassed swale at least 20 meters in length with
suitable longitudinal gradient.

Paved internal roads. Ensure  with
grass/vegetation coverage to be made of the use
of top soil that there is no dust generation from
the loose/exposed sandy surface. Pave the
internal roads of at least haring-bond bricks to
suppress dusts and to work against possible
muddy surface during monsoon.

Provide child creches for women working
construction site. The creche shall have
facilities for dormitory, kitchen, indoor and
outdoor play area. Schools shall be attached to
these créches so that children are not deprived
of education whose mothers are construction
workers

Provide in-house community/common
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

entertainment facilities. dependence of local
entertainment outlets by the construction camps
to be discouraged/prohibited to the extent
possible.

Disposal of Management of wastesThe Contractor shall

waste is crucial to minimize
impacts on the
environment

Ensure proper collection and disposal of solid
wastes within the construction camps

Insist waste separation by source; organic
wastes in one pot and inorganic wastes in
another pot at household level.

Store inorganic wastes in a safe place within the
household and clear organic wastes on daily
basis to waste collector. Establish waste
collection, transportation and disposal systems
with the manpower and equipment/vehicles
needed.

Dispose organic wastes in a designated safe
place on daily basis. At the end of the day cover
the organic wastes with a thin layer of sand so
that flies, mosquitoes, dogs, cats, rats, are not
attracted. One may dig a large hole to put
organic wastes in it; take care to protect
groundwater from contamination by leachate
formed due to decomposition of wastes. Cover
the bed of the pit with impervious layer of
materials (clayey or thin concrete) to protect
groundwater from contamination.

Locate the garbage pit/waste disposal site min
500 m away from the residence so that peoples
are not disturbed with the odor likely to be
produced from anaerobic decomposition of
wastes at the waste dumping places. Encompass
the waste dumping place by fencing and tree
plantation to prevent children to enter and play
with.

Do not establish site specific landfill sites. All
solid waste will be collected and removed from
the work camps and disposed in approval waste
disposal sites.

Fuel supplies lllegal sourcing of fuel The Contractor shall

for cooking wood by construction Provide fuel to the construction camps for their

purposes workers will impact . ) ;
the natural flora and domestic purpose, in orde_r to discourage them
fauna to use fuel wood or other biomass.

Made available alternative fuels like natural gas
or kerosene on ration to the workforce to
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Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

prevent them using biomass for cooking.

Conduct awareness campaigns to educate
workers on preserving the protecting the
biodiversity and wildlife of the project area, and
relevant  government  regulations  and
punishments on wildlife protection.

Health
Hygiene

and There will be

potential for diseases
to be transmitted
including malaria,
exacerbated by
inadequate health and
safety practices. There
will be an increased
risk of work crews
spreading sexually
transmitted infections
and HIV/AIDS.

a The Contractor shall

Provide adequate health care facilities within
construction sites.

Provide first aid facility round the clock.
Maintain stock of medicines in the facility and
appoint fulltime designated first aider or nurse.

Provide ambulance facility for the laborers
during emergency to be transported to nearest
hospitals.

Initial health screening of the laborers coming
from outside areas

Train all construction workers in basic
sanitation and health care issues and safety
matters, and on the specific hazards of their
work

Provide HIV  awareness programming,
including STI (sexually transmitted infections)
and HIV information, education and
communication for all workers on regular basis

Complement educational interventions with
easy access to condoms at campsites as well as
voluntary counseling and testing

Provide adequate drainage facilities throughout
the camps to ensure that disease vectors such as
stagnant water bodies and puddles do not form.
Regular mosquito repellant sprays during
monsoon.

Carryout short training sessions on best hygiene
practices to be mandatorily participated by all

workers. Place display boards at strategic
locations within the camps containing messages
on best hygienic practices

Safety

In adequate
facilities to the
construction camps
may create security
problems and fire
hazards

safetyThe Contractor shall

- Provide appropriate security personnel (police /

home guard or private security guards) and
enclosures to prevent unauthorized entry in to
the camp area.

- Maintain register to keep a track on a head

count of persons present in the camp at any
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Project
Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

given time.

- Encourage use of flameproof material for the

construction of labor housing / site office. Also,
ensure that these houses/rooms are of sound
construction and capable of withstanding wind
storms/cyclones.

- Provide appropriate type of firefighting

equipment suitable for the construction camps

- Display emergency contact numbers clearly and

prominently at strategic places in camps.

Communicate the roles and responsibilities of
laborers in case of emergency in the monthly
meetings with contractors.

Site
Restoration

Restoration of the The Contractor shall

construction camps to
original condition
requires demolition of
construction camps.

- Dismantle and remove from the site all

facilities established within the construction
camp including the perimeter fence and
lockable gates at the completion of the
construction work.

- Dismantle camps in phases and as the work gets

decreased and not wait for the entire work to be
completed

- Give prior notice to the laborers before

demolishing their camps/units

- Maintain the noise levels within the national

standards during demolition activities

- Different contractors shall be hired to demolish

different structures to promote recycling or
reuse of demolished material.

- Reuse the demolition debris to a maximum

extent. Dispose remaining debris at the
designated waste disposal site.

- Handover the construction camps with all built

facilities as it is if agreement between both
parties (contactor and land-owner) has been
made so.

- Restore the site to its condition prior to

commencement of the works or to an agreed
condition with the landowner.

- Not make false promises to the laborers for

future employment in O&M of the project.
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ECoP 18: Cultural and Religious Issues

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Construction  Disturbance from The Contractor shall

activities near construction works to

religious and the cultural and

cultural sites  religious sites, and
contractors lack of
knowledge on cultural
issues cause social
disturbances.

Communicate to the public through community
consultation and newspaper announcements
regarding the scope and schedule of
construction, as well as certain construction
activities  causing disruptions or access
restriction.

Do not block access to cultural and religious
sites, wherever possible

Restrict all construction activities within the foo
prints of the construction sites.

Stop construction works that produce noise
(particularly during prayer time) shall there be

any mosque/religious/educational institutions

close to the construction sites and users make
objections.

Take special care and use appropriate equipment
when working next to a cultural/religious
institution.

Stop work immediately and notify the site
manager if, during construction, an
archaeological or burial site is discovered. It is
an offence to recommence work in the vicinity
of the site until approval to continue is given by
the CSC/PMU.

Provide separate prayer facilities to the
construction workers.

Show appropriate behavior with all construction
workers especially women and elderly people

Allow the workers to participate in prayin
during construction time

Resolve cultural issues in consultation with local
leaders and supervision consultants

Establish a mechanism that allows local people
to raise grievances arising from the construction
process.

Inform the local authorities responsible for
health, religious and security duly informed
before commencement of civil works so as to
maintain effective surveillance over public
health, social and security matters
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ECoP 19: Worker Health and Safety

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

Best practices ~ Construction work§he Contractor shall

may pose health and
safety risks to the
construction  workers
and site visitors leading
to severe injuries and
deaths. The population
in the proximity of the

construction site and
the construction
workers will be

exposed to a number of
(i) biophysical health
risk factors, (e.g. noise,
dust, chemicals,
construction material,
solid waste, waste
water, vector

transmitted
etc.), (i) risk factors
resulting from human
behavior (e.g. STD,
HIV etc.) and (iii) road
accidents from
construction traffic.

diseases .

Implement suitable safety standards for all
workers and site visitors which shall not be less
than those laid down on the international

standards (e.g. International Labor Office
guideline on ‘Safety and Health in
Construction; World Bank Group’s

‘Environmental Health and Safety Guidelines’)

and contractor's own national standards or
statutory regulations, in addition to complying

with the national standards of the Government
of Bangladesh (e.g. "The Bangladesh Labor
Code, 2006

Provide the workers with a safe and healthy
work environment, taking into account inherent
risks in its particular construction activity and

specific classes of hazards in the work areas,

Provide personal protection equipment (PPE)
for workers, such as safety boots, helmets,
masks, gloves, protective clothing, goggles,
full-face eye shields, and ear protection.
Maintain the PPE properly by cleaning dirty
ones and replacing them with the damaged
ones.

Safety procedures include provision of

information, training and protective clothing to

workers involved in hazardous operations and
proper performance of their job

Appoint an environment, health and safety
manager to look after the health and safety of
the workers

Inform the local authorities responsible for

health, religious and security duly informed

before commencement of civil works and

establishment of construction camps so as to
maintain effective surveillance over public

health, social and security matters

and pregnant The Contractor shall

not hire children of less than 14 years of age
and pregnant women or women who delivered
a child within 8 preceding weeks, in
accordance with the Bangladesh Labor Code,
2006

Accidents

Child
labor
Lack of first aid
facilities and health

Provide health care facilites and first aid
facilities are readily available. Appropriate
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Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts
Impact Source

care facilities in the
immediate vicinity will
aggravate the health
conditions  of the
victims

equipped first-aid stations shall be easily
accessible throughout the place of work

Document and report occupational accidents,
diseases, and incidents.

Prevent accidents, injury, and disease arising
from, associated with, or occurring in the
course of work by minimizing, so far as
reasonably practicable, the causes of hazards.
In a manner consistent with good international
industry practice.

Identify potential hazards to workers,
particularly those that may be life-threatening
and provide necessary preventive and
protective measures.

Provide awareness to the construction drivers
to strictly follow the driving rules

Provide adequate lighting in the construction
area and along the roads

Construction  Lack of proper The Contractor shall provide the following facgsi

Camps infrastructure facilities, in the campsites to improve health and hygienic
such as housing, waterconditions as mentioned in ECoP 17 Construction
supply and sanitationCamp Management

facilities will increase
pressure on the local

services and generate -

substandard living
standards and health
hazards.

Adequate ventilation facilities

Safe and reliable water supply. Water sup
from deep tube wells that meets the national
standards

Hygienic sanitary facilities and sewerage
system. The toilets and domestic waste water
will be collected through a common sewerage.

Treatment facilities for sewerage of toilet and
domestic wastes

Storm water drainage facilities.
Recreational and social facilities

Safe storage facilities for petroleum and other
chemicals in accordance with ECoP 2

Solid waste collection and disposal system in
accordance with ECP1.

Arrangement for trainings

Paved internal roads.

Security fence at least 2 m height.
Sick bay and first aid facilities

Water and Lack of Water
sanitation sanitation facilities at
facilities at the construction sites cause

The contractor shall provide portable toilets at
the construction sites, if about 25 people are
working the whole day for a month. Location
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact Source

construction inconvenience to the of portable facilities shall be at least 6 m away
sites construction  workers from storm drain system and surface waters.

and affect their
personal hygiene.

These portable toilets shall be cleaned once a
day and all the sewerage shall be pumped from
the collection tank once a day and shall be
brought to the common septic tank for further

treatment.

Contractor shall provide bottled drinking water
facilities to the construction workers at all the
construction sites.

Other ECPs Potential  risks  orThe Contractor shall follow the following ECPs to
health and hygiene ofreduce health risks to the construction workers and
construction  workers nearby community

and general public

ECoP 2: Fuels and Hazardous Goods
Management

ECoP 4: Drainage Management
ECoP 10: Air Quality Management
ECoP 11: Noise and Vibration Management

ECoP 15: Road Transport and Road Traffic
Management

ECoP 16: River Transport management

Trainings Lack of awareness andhe Contractor shall

basic knowledge in

health care among the

construction workforce,
make them susceptible
to potential diseases.

Train all construction workers in basic
sanitation and health care issues (e.g., how to
avoid malaria and transmission of sexually
transmitted infections (STI) HIV/AIDS.

Train all construction workers in general health
and safety matters, and on the specific hazards
of their work Training shall consist of basic
hazard awareness, site specific hazards, safe
work practices, and emergency procedures for
fire, evacuation, and natural disaster, as
appropriate.

Commence the malaria, HIV/AIDS and STI
education campaign before the start of the
construction phase and complement it with by
a strong condom marketing, increased access
to condoms in the area as well as to voluntary
counseling and testing.

Implement malaria, HIV/AIDS and STI
education campaign targeting all workers
hired, international and national, female and
male, skilled, semi- and unskilled occupations,
at the time of recruitment and thereafter
pursued throughout the construction phast
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact Source

ongoing and regular basis. This shall be
complemented by easy access to condoms at
the workplace as well as to voluntary

counseling and testing.
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Figure 2: Breach of BRE causing widespread flooding
in 1987 shown on Landsat Imagery
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Figure 3: Retirements of BRE from 1973 to 2013
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Figure 4: Project location and delineation of prioity reach
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Project Effects
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Figure 7: Lane’s sediment balance relation for rives showing the inter-
relationship between sediment quantity, sediment &g, river discharge and channel
slope
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Figure 8: RTW structures used to assess potentiaffects of bank protection on
channel morphology.

Figure 9: Example of bed changes predicted for arx&reme flood
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9 n
Citation in the main text (Volume IBection 11.11

K.1. Introduction

Nearly 40 percent of the displaced households d@fmgvto relocate to the resettlement
sites. The project will provide 15 resettlemenesitvith a provision to relocate 1870
households with all basic infrastructure facilitsesch as water supply, sanitation, internal
roads, drains, mosques, and schools. The reseittesite planning includes around
10 percent contingency space knowing that durimgpfocess more people opt for the
resettlement villages. Cash compensation will evided for households who opt for
self-relocation and provisions are made in RAP letidgr augmenting civil amenities in
host villages.

The resettlement sites were selected in consuitatith the affected communities in
such a way that they are close to their originahtmn of residence and not located in
any environmentally sensitive areas. In additiosedes of due diligence measures are
taken while designing of the resettlement sitesthar safety of the relocated people.
These include: (i) resettlement sites are locatedhmum 100 m away from the protected
riverbanks (similar to 100 m minimum setback diseamdopted for embankments to
avoid impacts from localized bank failures. Accoglito design consultant, if any
localized failures occur for bank protection workbe bank erosion will extend
maximum of 50 m distance inland and hence minimwWni0is suggested between the
bank protection works and resettlement sites ferRhase I, and this minimum distance
may differ for Phase Il); (ii) immediate river bapkotection works will be carried out
before developing the resettlement sites (and ig p& the resettlement village
construction contract) to prevent them to be exgdeethe risk of bank erosion; (iii) the
resettlement sites will be raised to a 100-yeaodldevel (including climate change
allocation) and properly compacted, and (iv) slopéghe resettlement sites that are
exposed to flood waves will be protected with ceterblocks against wave erosion
similar to the main embankment.

Figure K.1 shows the proposed resettlement sites in theeeptiject influence area;
Figures K.21to K.16 show maps of the individual sites.

K.2. Description of Individual Sites
Please see the following pages.
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Total 2.80 ha area has been selected which iseoriviérside with respect to both existi

Brahmaputra Right Embankment (BRE) and the propasigdment. People have shown

ng

willingness to be resettled in this site. This aceasists of mainly agriculture land where

rice is the main crop. Several depressions and ganel found in the area. These po
and depressions are used as cultured pond.

5 A

Simla Spur-2 is about 500 m away from the resetiansite 01. Almost 1-1.5 km und
construction revetment works is found which is rhaifor strengthening the floo
protection and safety issue of the community.

No such receptor is located around the site.

(

As the site will be on the riverside, it will fatiee threat of erosion and flooding.

Flood protection work should be important for teewrity of the site.

nds
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Resettlement Site 1
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Figure K.1: Resettlement Sites
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Figure K.2: Resettlement Site 1
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Figure K.3: Resettlement Site 2
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Figure K.4: Resettlement Site 3
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Figure K.5: Resettlement Site 4
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Figure K.6: Resettlement Site 5
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Figure K.7: Resettlement Site 6
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Figure K.8: Resettlement Site 7
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Figure K.9: Resettlement Site 8
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Figure K.10: Resettlement Site 9
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Figure K.11: Resettlement Site 10
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Figure K.12: Resettlement Site 11
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Figure K.13: Resettlement Site 12
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Figure K.14: Resettlement Site 13

Bangladesh Water Development Board K-30



Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Figure K.15: Resettlement Site 14
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Figure K.16: Resettlement Site 15
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K.3. Institutional Arrangements

BWDB will set-up a project specific Social, Envimaent, and Communication Office
(SECO) in the PMU of RMIP. This SECO under the &atip of a Superintending
Engineer will assist the PMU on issues relatednarenmental and social management
of the entire project including construction of ttesettlement sites. SECO will oversee
the Construction Supervision Consultant (CSC) awodtractors and will compile
guarterly monitoring reports on EMP compliancepé&sent to the Project Director and
also shared with the World Bank, throughout thestarction period. The SECO will
also provide trainings to the BWDB field personmebkponsible for monitoring of
environmental compliance during construction.

The overall responsibility of environmental perfamee including EMP implementation
of the RMIP will rest with the PMU. Aside from tinén-house environmental and social
specialists, the PMU will engage construction suis@n consultants (CSC) (described
as the Project Management Consultants in the fdéisilbeport) to supervise the
contractors including on their execution of constien-related environmental and social
management requirements and measures. . The CE€nsailre adherence to the design
parameters including quality requirements, as vesllall EMP measures related to
construction.

The SECO will have adequate numbers of environnhamiz social scientists/specialists
and maintain coordination and liaison with CSC #&ffective EMP implementation.
Similarly, the CSC will also have environmental aatial monitors who will supervise
and monitor the contractors for effective EMP inmpémtation. The contractors in turn
will also have HSE supervisors who will ensure EMMplementation during
construction activities and will be tasked to depehecessary detailed HSE plans as per
this EMP, and oversee their implementation. ThdJRMIl also engage an independent
organization to carry out third party environmentaionitoring during project
implementation. The roles and responsibilitiesS&FCO, CSC, external monitor, and
contractors are presentedTiable K.1 below.

Table K.1: Roles and Responsibilities for EMP Implementabn

Organizations Responsibilities

PMU (RMO) - Ensure that all project activities are well-managed coordinated.
Procurement of works and goods.
Payment of compensation to the project affectees

Recruitment and supervision of Construction Suzéowi
Consultants (CSC)

Recruitment and supervision of external monitor amtkependent
Panel of Experts

SECO - Ensuring inclusion of EMP in bidding documents

Providing training on EMP principles and requireitseto CSC,
contractors, BWDB field staff, and others as neededensure
effective implementation of EMP

Supervising CSC for the implementation of EMP

Ensure that all the project activities are carriedit in
environmentally sound manner.
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Organizations Responsibilities

Closely coordinate with other concerned agencoesllgovernments
and communities to support implementation of EMP

Preparation of progress reports on implementatfdeivP.

Ensure effective implementation of EMP componerds directly
tasked to the contractor including components dgalith indirect,
induced and cumulative effects, as well as operatiand
maintenance stage plans and measures.

Commissioning and oversight/review of consultanporés for
EIAS/EMPs to be developed for subsequent phasB§10P.

CSC - Supervise civil works, ensuring compliance with alkesign
parameters including quality requirements

Supervising contractors for EMP implementation
Prepare monthly reports and submit to PMU
CSC will have dedicated environmental and socéf st

Contractor - Responsible for implementation of mitigation and nibaring
measures proposed in the EMP

Each contractor will recruit an Environmental, Healand Safety
Manager (EHSM), who will be responsible for implerieg the

contractors’ environmental, health and safety resjilities, and

liaising with government agencies. S/he will hadequate number
of staff to support him/her for these tasks.

External - Independent monitoring of implementation of EMP

Monitor  (M&E External Monitoring and evaluation
Consultant)

IPOE - Independent strategic level advice on adequacyMP EBnd SAP
measures and implementation systems to ensure tieffec
environmental and social management of the project.

- - 8- -:

The CSC will be responsible for supervising thetmtors for the implementation of
EMP of the main works as well as for the resettleimsites. For this purpose, the CSC
will appoint dedicated environment and social staffensure EMP implementation
during the project. They will supervise the contoacfor the EMP implementation,
particularly the mitigation measures. They willalse responsible for implementing the
monitoring of effects of these measures.

CSC will have the following environmental staff apged at the site for the entire RMIP
Phase | including the construction of resettlensées:

Team Leader (international environmental specjalist
Environmental Specialists (two national specialists
Ecologist (one national specialist)

Ichthyologist (one national specialist)

Occupational Health and Safety Specialist (oneonatispecialist)
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Environmental Surveyors (four national)

The environment staff of CSC will closely superviee construction team to ensure that
all environmental commitments are incorporated th@construction activities and work
processes. Specific responsibilities include:

Supervising and supporting contractors in fulfijitheir responsibilities as outlined
in the EMP;

Issuing non-compliance notices to the contractors;

Providing input, advice, and approval on activigesific work plans relating to
EMP;

Supervising the implementation of activity specifiork plans;

Regularly reviewing and assessing environmenté&kritroughout the construction
phase;

Identifying and preparing environmental inductiorddraining materials;
conducting environmental trainings;

Assist SECO in addressing and resolving environmgated complaints and
grievances

Responding to environmental incidents as required,

Managing compliance reporting as it relates to Fhneject, and preparing quarterly
EMP compliance reports;

Liaise with SECO for effective environmental manageat at site;
Reviewing EMP and revising it if required on six4ntloly basis.

The contractor for construction of the resettlemsiteés will be required to appoint
adequate number of dedicated Environment/Socialic@f at the site for the
implementation of EMP in the field, particularlyetimitigation measures. The contractor
will also be responsible for communicating with atrdining of its staff in the
environmental/social aspects. The contractor wélyedlop the various plans directed
towards health, safety, the environment and sa&sales (discussed later in the Chapter),
and get them approved by the CSC before the comenaamtt of the physical works on
site. Appropriate numbers of the following persdnaee required in the contractor’s
environmental team:

Environmental Specialists
Occupational Health and Safety Specialists
Environmental Technicians (both for lab and figlddstigations)

The construction contracts will have appropriatusks to bind the contractors for the
above obligations.
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K.4. Envir

The environmental codes of practice (ECoPs) aremgnnon site-specific guidelines.
The ECoPs consist of environmental management lijugdeand practices to be followed
by the contractors for sustainable management bfeaVironmental issues.
contractor will be required to follow them and alsse them to prepare site-specific
management plans (discussed later in the Sectidm). ECoPs are listed below and

onmental Codes of Practice

attached imlAnnex I.

ECoP 1:
ECoP 2:
ECoP 3:
ECoP 4:
ECoP 5:
ECoP 6:
ECoP 7:
ECoP 8:
ECoP 9:

ECoP 10:
ECoP 11:
ECoP 12:
ECoP 13:
ECoP 14:
ECoP 15:
ECoP 16:
ECoP 17:
ECoP 18:
ECoP 19:

Waste Management

Fuels and Hazardous Substances Management
Water Resources Management

Drainage Management

Soil Quality Management

Erosion and Sediment Control

Top Soil Management

Topography and Landscaping

Borrow Areas Management

Air Quality Management

Noise and Vibration Management

Protection of Flora

Protection of Fauna

Protection of Fisheries

Road Transport and Road Traffic Managémen
River Transport management

Construction Camp Management

Cultural and Religious Issues

Workers Health and Safety.

K.5. Environmental Mitigation and Compliance Monitoring

The environmental mitigation and compliance momiigiplan is given imable K.2.

The

Bangladesh Water Development Board

K-36



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Table K.2: Mitigation and Compliance Monitoring Plan

Environmental _ Responsibility _ - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
1. Activity: Design / pre-construction
1.1 Changesin - The RAP will be implemented for BWDB PMU SECO - Documentary evidence of Before Included in
land use, loss of | permanent land acquisition and loss RAP implementation construction overall
properties, assets/livelihood and other similar . Establishment of resettlemen Project cost
cultivated land impacts sites
and grazing land, - Payment of compensation
relocation of am)(/)unts P
settlements and o
amenities - People resettling in new
villages
- Income levels of displaced
households
- Number of public grievances
re resettlement and
compensation
- Contractors will lease the land for | Contractor CSC/SECO - Documentary evidence of lan Before Included in
construction facilities on temporary leasing for temporary facilities contractor contractors’
basis. Proper documentation will be - CSC approval for the selecte¢ Mmobilization costs
carried out for this leasing. Site site(s)
Bt oy and - Aosence of gevances
local officials; approval from CSC regarding temporary facilties
will also be required for the selected
sites.
1.2 borrowing - A material (particularly river sand) | Contractor CSC/SECO - Approved plan Before Included in
construction borrowing plan will be prepared in - Plan itself will outline construction contractors’
material accordance with ECoPs and findings appropriate KPIs for its costs
of study on aquatic habitat and implementation.
migratory birds (item 1.12)
1.3 Disposal of - Identification of re-use of excavated ; Contractor CSC/SECO - Auvailability of plan to dispose; Before Included in
Bangladesh Water Development Board K-37
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
excavatec material on site, to reduce off s excavated materia constructiol contractors’
material effects costs
- Maximization of use excavated
material in construction.

1.4 Water quality - Drainage system will be designed sc Contractor CSC/SECO Monitoring in accordance Before Included in
that all spills will be drained and with Drinking Water and construction contractors’
collected in a sump for further Sanitation Plan. costs
appropriate disposal; and No breaches of Material

- Oil and chemical storage and vehicle Safety Data Sheet (MSDS) f

wash and oil change facilities will be hazardous substances.

established on impermeable surface

to avoid percolation
1.5 Traffic A Traffic Management Plan (TMP) Contractors CSC/SECO Approved TMP Before Included in
Management will be prepared in accordance with Plan itself will outline mobilization of | contractors’

ECoP appropriate KPlIs for its contractor costs

implementation.

1.6 Construction - Site for construction camp will be Contractor CSC Approval from SECO Before Included in

camp (and other . selected with approval from the mobilization of = contractors'’

temporary Construction Supervision Consultant contractor costs
facilities) site (CSC).

selection - Areas having thick/dense vegetation
will be avoided as far as possible. N
beels(water ponds) dkhals(water
channels) will be affected.

1.7 Construction ; Construction Camp Management Pla. Contractor CsC Approved Plan Before Included in

camp will be prepared per ECoP and Plan itself will outline mobilization of | contractors’

management approval obtained from CSC. appropriate KPIs for its contractor costs
implementation.

1.8 Waste A Waste Management Plan will be Contractor CSsC Approved Plan Before Included in
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Environmental _ Responsibility , . Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
managemel prepared per ECoP and appro Plan itself will outline mobilization of | contractors'
obtained from CSC. appropriate KPIs for its contractor costs
implementation.
1.9 Fuels and A fuels and hazardous substances = Contractor CsC Approved Plan Before Included in
hazardous management plan will be prepared pe Plan itself will outline mobilization of | contractors’
substances ECoP and approval obtained from appropriate KPIs for its contractor costs
management CSC. implementation.
1.10 Water A Drinking Water Supply and Contractor CsC Approved Plan Before Included in
resource Sanitation Plan will be prepared per Plan itself will outline mobilization of | contractors’
management ECoP and approval obtained from appropriate KPIs for its contractor costs
CSC. implementation.
1.11 Occupationai An OHS management plan will be Contractor CsC Approved Plan Before Included in
Health and Safety, prepared per ECoP and WBG EHS Plan itself will outline mobilization of | contractors’
(OHS) Guidelines, and approval obtained frc appropriate KPIs for its contractor costs
management CSC. implementation.
1.12 Impacts on | A detailed study on aquatic habitat ar BWDB SECO/CSC Presence of Study report Before Included in
aquatic habitat migratory birds will be carried out by Implementation of construction is | overall
and migratory team of qualified experts, with recommended impact commenced Project cost
birds appropriate impact avoidance and avoidance and mitigation
mitigation measures outlined. CSC tc measures
ensure that contractors’ material
borrowing plan (item 1.2) takes these
measures into account (for example t
avoid sensitive habitats in sand
extraction activities).
2. Activity: Contractor Mobilization and Demobiliza tion
2.1 Traffic - The approved TMP will be followed. Contractors (with | CSC/SECO |- Number of any non- During Included in
management - Traffic facilities, such as speed limits BWDB's compliance reports mobilization contractors’
and signal lights, are to be assistance) - Number of complaints / and costs
strengthened grievances. demobilization
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
- Support to be provided to the local - Number of traffic
traffic authorities to engage traffic accidents/incidents involving
police at the busy junctions project vehicles and lorries
- Implement the mitigation measures bringing materials and supply
proposed in ECoP to project
2.2 Soil Erosion - Vehicular traffic on unpaved roads | Contractor CSC Number of any non-complianc: Throughout Included in
and will be avoided as far as possible. reports contractor contractors’
Contamination Operation of vehicles and machinery mobilization costs
close to the beels and khals will be and
minimized. demobilization
- Vehicles and equipment will not be
repaired in the field. If unavoidable,
impervious sheathing will be used to
avoid soil and water contamination.
- Waste management plan will be
implemented
- EQS compliance will be ensured.
- ECoP 1, ECoP 5, ECoP 6, and ECo
will be implemented.
2.3 Air Quality - -Pollution prevention plan will be Contractor CsC Number of non-compliance = Throughout Included in
implemented. reports. contractor contractors’
- Construction machinery and vehicles Number of community mobilization costs
will be kept in good working complaints. and
condition and properly tuned, in orde Ambient air quality found demobilization
to minimize the exhaust emissions, beyond the national standarc
and in compliance with the EQS. (EQS)
- Fugitive dust emissions will be
minimized by appropriate methods,
such as spraying water on soil, wher
required and appropriate.
- Project vehicles will avoid passing
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Environmental
Impact/Issue

2.4 Noise

Actions

through the communities as far
possible. If unavoidable, speed will
be reduced to 15 km/h to avoid
excessive dust emissions.

Air quality will be properly
monitored, especially near the
population centers and sensitive
receptors. Appropriate actions will b
undertaken in case ambient air quali
at the population centers deteriorate
beyond EQS limits.

ECoP 10 for air quality management
will be implemented.

-Pollution prevention plan will be
implemented.

Noise barriers will be installed where
needed particularly near sensitive
receptors such as schools

Vehicles will have exhaust mufflers
(silencers) to minimize noise
generation.

Nighttime traffic will be avoided near
the communities. Local population
will be taken in confidence if such
work is unavoidable.

Vehicular traffic through the
communities will be avoided as far a
possible. Vehicle speeds will be kef
low, and horns will not be used while
passing through or near the
communities.

Compliance with EQS and WBG EH

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of non-compliance
reports;

Noise measurement data

Number of community
complaints.

Timing

Throughout
contractor
mobilization
and
demobilization

Cost
Allocation

Included in
contractors
costs
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Environmental
Impact/Issue

2.5 Public Safety -

Actions

Guidelines will be ensure
ECoP-11 will be enforced.

Continued consultations with affecte
communities will be carried out.

Occupational health and safety
procedures and OHS Plan will be
enforced.

Implement fuels and hazardous
substances management plan

Fencing would be provided around
construction sites as appropriate to
minimize public safety risks.

A Traffic Management Plan will be
implemented that will aim at ensurin
access to residential areas, and
preventing of unsafe situations,
especially near schools, housing are
construction areas, camps and office

Special attention should be focused
safety training for workers to prevent
and restrict accidents and on the
knowledge how to deal with
emergencies.

Road signage will be fixed at

appropriate locations to reduce safe
hazard associated with project-relate
vehicular traffic.

Liaison with traffic police will be
maintained

Project drivers will be trained on
defensive driving.

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of any non-
compliance reports;

Number of any related public
complaints

Number of accidents,
incidents and near-misses.

Timing

Throughout
contractor
mobilization
and
demobilization

Cost
Allocation

Included in
contractors’
costs
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Environmental _ Responsibility : . Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
- Vehicle speeds near / within the
communities will be kept low, to
avoid safety hazards.
- ECoP-15 and ECoP-18 will be
implemented.
2.6 Damage to All damaged infrastructure will be Contractor CsC Number of any non- Throughout Included in
Infrastructure restored to original or better condition compliance reports; contractor contractors’
Number of any public mobilization costs
complaints. and
demobilization
3. Activity: Construction workers camp establishmem and operation
3.1 Soil erosion; - Camp management plan will be Contractor CscC Compliance to the Camp Before and Included in
soil and water implemented Management Plan, Waste | throughout the | contractors’
contamination - location of camp will be selected afte Management Plan construction costs
obtaining CSC'’s approval and in Number of any non- phase
consultation with local community compliance reports
- Photographs will be taken to record Results of soil and water
the site conditions prior to the quality analysis
establishment of the camp. Number of related complaint
- Land clearing, leveling and grading
will be minimized, and carried out in
manner to minimize soil erosion.
- Camp will have rainwater drainage
arrangements
- Camps will have protection
arrangements against soil erosion
- Vehicular traffic on unpaved roads
will be avoided as far as possible.
Operation of vehicles close to the
water channels, water reservoirs will
be minimized.
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
- Contractors will prepare and

implement a Waste Management Pl:

- For the domestic sewage, appropria
treatment and disposal system (e.g.,
septic tank and soaking pits) will be
constructed having adequate capaci

- Waste oils will be collected in drums
and sold to the recycling contractors

- The inert recyclable waste from the
site (such as cardboard, drums, and
broken/used parts) will be sold to
recycling contractors. The hazardou
waste will be kept separate and
handled according to the nature of tt
waste.

- Domestic sold waste from the camp
site will be disposed off in a manner
that does not cause soil contaminati

- The contractor will identify suitable
sites for disposal of hazardous and
non- hazardous waste. The selectior
will be done in consultation with the
PMU and the local municipal
authorities. No waste disposal will b
carried out irkhals beelsand rivers.

- The camp site area will be complete
restored after completion of
construction works. All temporary
structures will be demolished,

- EQS compliance will be ensured.

- ECoP-1, ECoP-2, ECoP-3, ECoP 4,
ECoP 5, ECoP 6, ECoP 7, ECoP 8,
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Environmental
Impact/Issue

3.2 Air Quality

3.3 Vegetation
loss; threat to
wildlife

Actions

ECoP 16, and EC18 will be
implemented.

-Pollution prevention plan will be
implemented.

Generators and vehicles will be kept
in good working condition and
properly tuned, in order to minimize
the exhaust emissions.

Fugitive dust emissions will be
minimized by appropriate methods,
such as spraying water on soil, wher
required and appropriate.

Air quality will be properly
monitored, especially near the
population centers

EQS compliance will be ensured.
ECoP-10 will be implemented.
Clearing natural vegetation will be
avoided as far as possible.

The camp will be established in a
natural clearing, to the extent possib

Any loss or damage to crops or
cultivation land will be compensated
in accordance with RAP

Complete record will be maintained
for any tree cutting.

The camp staff will not indulge in an
animal shooting, trapping, catching,
killing activities.

The construction crew will be

Responsibility

Execution

Contractor

Contractor

Monitoring

CsC

CsC

Key Performance Indicator

- Number of any non-
compliance reports

- Air quality monitoring data
- Number of related grievance

- Number of any non-
compliance reports

- Number of tree felled

- Number of sighting of key
wild species

Timing

Throughout the
construction
phase

Before and
throughout the
construction
phase

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs
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Environmental _ Responsibility . - Cost
Actions ) o Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
provided with liquefied petroleum g
(LPG) as cooking (and heating, if
required) fuel. Use of fuel wood will
be avoided.

- Include information on wildlife
protection in all tool-box orientation
briefings for camp staff

- Contractors shall use lower wattage
flat lens fixtures that direct light dow
and reduce glare, and shall avoid us
of flood lights.

- Contractors will also raise awarenes
about the protection of birds and oth
wildlife species among the work forc
to reduce impacts such as disturban
and poaching

- ECoP-12, ECoP-13, and ECoP-14 w
be implemented.

3.4 Noise - -Pollution prevention plan will be Contractor CSC - Number of any non- Throughout the = Included in
implemented. compliance reports construction contractors’
- Noise barriers will be installed where - Noise monitoring data phase costs
needed particularly near sensitive - Number of grievances
receptors such as schools regarding noise

- Generators and vehicles will have
exhaust mufflers (silencers) to
minimize noise generation.

- Liaison with the communities will be
maintained.

- Noise monitoring will be carried out.
- EQS compliance will be ensured.
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Environmental
Impact/Issue

3.5 Health and
Safety

Actions

ECoP-11 will be implemented.

OHS plan will be prepared and
implemented

Implement fuels and hazardous
substances management plan

Drinking water management plan wi
be implemented

Protective fencing to be installed
around the Camp to avoid any
accidents.

Contain all fuel tanks in a fully
bunded area with a storage capacity
at least 110 percent of the potential
storage volume.

Spill control arrangements to be mac
for hazardous substances (e.qg., fuel
Firefighting equipment will be made
available at the camps.

The camp staff will be provided OHS
training.

All safety precautions will be taken t
transport, handle and store hazardo
substances, such as fuel.
Construction camps will have first ai
kits

Camp crew will be provided with
awareness for transmissible disease
(eg, HIV, hepatitis B and C).
ECoP-2 and ECoP-18 will be

implemented.

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of any non-
compliance reports

Number of trainings
conducted

Number of accidents,

incidents, and near misses.

Timing

Before and
throughout the
construction
phase

Cost
Allocation

Included in
contractors’
costs
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
3.6 Socialand - Local norms and customs will be Contractor CsC Number of non-compliance Throughout the  Included in
Gender Issues respected reports; construction contractors’
- Camp crew will avoid entering the Number of related complaints Phase costs
villages
- No child labor will be employed in th
camps.
- Liaison with the community will be
maintained.
- ECoP 17 will be implemented
3.7 Damage to - In case any artifacts or sites of Contractor CsC - Number of non-compliance | Throughout the | Included in
PCRs archeological, cultural, historical, or reports construction contractors’
religious significance are discovered - Number of reports of any phase costs
during construction activities, the PCR discovery
works will be stopped, and the
Archeological Department will be
informed.
3.8 Increased - The contractors to procure their Contractor CsC Number of related public Construction Included in
Load on Local supplies in a manner not significantly grievances phase contractors’
Services and affecting the availability of essential costs
Supplies commodities in the area for the
residents.
- Grievance redress mechanism will b
established to address community
complaints and grievances.
4. Activity: Transportation of Equipment and Construction Material
4.1 Traffic - The approved TMP will be followed. Contractor CsC - Number of any non- Throughout the | Included in
management - Traffic facilities, such as speed limits compliance reports construction contractors’
and signal lights, are to be - Number of complaints / phase costs
strengthened grievances.
- Support to be provided to the local - Number of traffic
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Environmental
Impact/Issue

4.2 Soil Erosion
and
Contamination

- Vehicular traffic on unpaved roads

Actions

traffic authorities to engage traffic
police at the busy junctions

Implement the mitigation measures
proposed in ECoP 15.

Sensitive habitats to be avoided
(Figures 6.2, 6.3, and Table 6.15)

Construction-related boat movement
will be restricted to within 500 m of
river bank, which should minimize
their impact on river dolphins. Moto
boat speed will be limited to 15 km/h
in accordance with best international
practices. Pingers will be used to
chase away dolphins form the
construction areas thus minimizing t
chances of any collision.

Excessive lighting, noise generation
and navigation to be avoided near th
chars during the night-time.

-Pollution prevention plan will be
implemented.

will be avoided as far as possible.
Operation of vehicles and machinery
close to the water channels, water
reservoir will be minimized.

Vehicles and equipment will not be
repaired in the field. If unavoidable,
impervious sheathing will be used to
avoid soil and water contamination.

EQS compliance will be ensured.

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

accidents/incidents involvin
project vehicles and lorries
bringing materials and supph
to project

Number of any non-complianc
reports

Timing

Before and
during
construction

Cost

Allocation

Included

in

contractors’

costs
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Environmental
Impact/Issue

4.3 Air Quality

4.4 Noise

Actions

ECoP 1, ECoP 5, ECoP 6, and ECo
will be implemented.

-Pollution prevention plan will be
implemented.

Construction machinery and vehicles
will be kept in good working
condition and properly tuned, in orde
to minimize the exhaust emissions,
and in compliance with the EQS.

Fugitive dust emissions will be
minimized by appropriate methods,
such as spraying water on soil, whe
required and appropriate.

Project vehicles will avoid passing
through the communities as far as
possible. If unavoidable, speed will
be reduced to 15 km/h to avoid
excessive dust emissions.

Trucks and conveyor belts carrying
construction material and excavated
soil will be covered if required to
avoid air quality deterioration.

Air quality will be properly
monitored, especially near the
population centers and BWDB
colonies

ECoP 10 for air quality management
will be implemented.

-Pollution prevention plan will be
implemented.

Noise barriers will be installed where

Responsibility

Execution

Contractor

Contractor

Monitoring

CsC

CsC

Key Performance Indicator

- Number of any non-
compliance reports

- Air quality monitoring data
- Number of related grievance

- Number of any non-
compliance reports

- Number of related public

Timing

Before and
during
construction

Before and
during
construction

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs
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Environmental
Impact/Issue

4.5 Public Safety

Actions

needed particularly near sensit
receptors such as schools

Vehicles will have exhaust mufflers
(silencers) to minimize noise
generation.

Nighttime traffic will be avoided near
the communities. Local population
will be taken in confidence if such
work is unavoidable.

Vehicular traffic through the
communities will be avoided as far a
possible. Vehicle speeds will be ke
low, and horns will not be used whil€e
passing through or near the
communities.

Liaison with the communities will be
maintained.

Noise monitoring will be carried out
Compliance with EQS and WBG EH
Guidelines will be ensured.

ECoP-11 will be enforced.

OHS plan will be implemented

Implement fuels and hazardous
substances management plan

Road signage will be fixed at

appropriate locations to reduce safe
hazard associated with project-relate
vehicular traffic.

Liaison with traffic police and
communities will be maintained

Project drivers will be trained on

Responsibility

Execution

Contractor

Monitoring

*1k

Key Performance Indicator

complaint:
- Noise monitoring data

- Number of any non-
compliance reports

- Number of accidents,
incidents and near misses

- Number of related public
complaints

- Number of trainings providec

Timing

Before and
during
construction

Cost

Allocation

Included

in

contractors’

costs

Bangladesh Water Development Board

K-51



Environmental Impact Assessment (EIA) of River Mgeraent Improvement Program (RMIP)

Environmental

Impact/Issue

4.6 Damage to
Infrastructure

4.7 Blocked
routes

Actions

defensive drisng.

Vehicle speeds near / within the
communities will be kept low, to
avoid safety hazards.

ECoP-15 and ECoP-18 will be
implemented.

All damaged infrastructure will be

restored to original or better condition

On-going community consultations

be carried out

Proper scheduling of works to
minimize blockage of access to
places such as boat jetties
Road signage

Community awareness

5. Activity: Material Borrowing

5.1 Impacts on
aquatic habitat

Borrow area management plan wil

be implemented.

Responsibility

Execution

Contractors

Contractors

Contractor

Monitoring

*k

*1k

CsC

Key Performance Indicator

Number of any non-complianc
reports

Number of any non-complianc
reports

Number of any non-complianc
reports

Timing

Before and
during
construction

Before and
during
construction

Construction
phase

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs

Included in
contractors’
costs

Sand extraction will be carried out
leaving alternate stretches of the
river bank undisturbed, only small
quantity of sand will be extracted
from any single location

The contractor will obtain clearanc
from the CSC before sand extracti
can be carried out at any particular
location. The CSC will issue this
clearance after surveying the area
and ensuring that no critical habita
exists at such location
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Environmental
Impact/Issue

5.2 Soil erosion -

5.3 Soil and water-
contamination

Actions

Sensitive habitats to be avoided fo
sand extraction

Construction-related boat moveme
will be restricted to within 500 m of
river bank, which should minimize
their impact on river dolphins.
Motor boat speed will be limited to
15 km/h in accordance with best
international practices. Pingers wi
be used to chase away dolphins fo
the construction areas thus
minimizing the chances of any
collision.

Excessive lighting, noise generatio
and navigation to be avoided near
the chars during the nighttime.
GRM will be put in place.

Ecological monitoring to be carried
out to determine any long lasting
impact of sand extraction.

Borrow pits/areas to be restored to t
extent possible/ necessary

Road edge buffers will be re-planted
Replanting to be carried out after
completing the quarrying, using fast-
growing native species; and grasses
assist slope and soil stability.

ECoP-6 will be implemented.
Small quantity of sand extraction wil

be carried from a single location to
minimize increase in water turbidity

Responsibility

Execution

Consultants

Contractor

Contractor

Monitoring

SECO

CsC

CsC

Key Performance Indicator

Monitoring reports

Number of any non-complianc
reports

- Monthly auditing of
management of hazardous
materials against Material

Timing

During
construction

construction
phase

construction
phase

Cost
Allocation

Included in
EMP cost

Included in
contractors’
costs

Included in
contractors’
costs
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation

Silt fences or sediment barriers will k Safety Data Shet
provided around the sand extraction Soil and water quality
areas to prevent migration of high monitoring data
sediment loads. Number of reports if any non
Pollution prevention plan and waste compliance
disposal plan will be implemented. Number of related
Any discharges to the river or strearn complaints
should have turbidity of less than 2
mg/l
Regular waste water streams are to
passed through settling basins.
Undertake pH monitoring of site
runoff to ensure alkaline runoff is no
leaving the site.
EQS compliance will be ensured.
ECoP-1, ECoP-2, ECoP-4, ECoP-5,
and ECoP-7 will be implemented.

5.4 Air Quality Pollution prevention plan will be Contractor CsC Number of dust-related construction Included in
implemented. complaints. phase contractors’
Exhaust from construction vehicles, Number of air quality-related costs
boats, and equipment will comply complaints,
with EQS Air quality monitoring data
Construction materials will be stored Compliance with Traffic
in designated areas away from Management Plan.
sensitive receptors and covered to
minimize dust on site from site
construction works
Water spraying will be carried out to
suppress dust emissions where nee
Construction vehicles will be spraye
with water when entering and leavin
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Environmental
Impact/Issue

5.5 Health and
Safety

Actions

the site, covered if transportit
materials, adhere to speed limits, an
engines will be turned off when idling

Target zero dust related complaints

Target zero air quality related
complaints.

ECoP-10 will be implemented.

Construction workers on boats to ha:
life jackets

Compliance with Occupational Healt
and Safety standards and OHS Plan

Implement Fuels and hazardous
substances management plan

Develop controls and standard

operating procedures for the use of
fuels and other hazardous substance
to prevent spills, accidents

Train and designate personnel for
various OHS aspects such as spill
control procedures, fire fighting

Establish firefighting system and fire
safety (fire extinguishers) at the
construction sites where fire is an
hazard

Transport of hazardous goods and f
to be done in closed containers and
ISO certified tanks

Provision of respiratory protective
devices for workers where needed

Designate agreed routes for traffic (s

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of respiratory
protective devices and other
PPEs issues to workers.

Monitoring of compliance
with Health and Safety
standards (including monthly
reporting of accidents).
Number of accidents,
incidents and near misses.

Number of trainings provided

Timing

construction
phase

Cost
Allocation

Included in
contractors’
costs
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Environmental
Impact/Issue

5.6 Noise and
Vibration

5.7 Damage to
infrastructure

5.8 Impacts on
cultivation fields

6. Activity: Construction of Resettlement Sites

6.1 Changes in
Land Use, loss of
agriculture

- Boats to have first aid boxes
- WBG's EHS Guidelines to be

- ECoP 2, ECoP 16, and ECoP-18 wil

- Pollution prevention plan will be

Actions

out in the Traffic Maagement Pla

implemented

be implemented.

implemented.

Construction plants and vehicles
producing sound in excess of 85dB
will be fitted with mufflers;

EQS compliance will be ensured.
ECoP-11 will be implemented.

Any damaged infrastructure such as
boat jetties will be repaired

No borrowing will be carried out from
the cultivation fields.

Sites having minimum displacemen
requirements will be selected

Sites with minimum impacts on
agriculture activities and cultivated
land will be selected

Sites will be located at a safe distan
from sensitive habitats
Community consultation will be

Responsibility

Execution Monitoring
Contractor CsC
Contractor CsC
Contractor CsC
SECO Independent

monitors

carried out to finalize the sites

Key Performance Indicator

- Number of record of
equipment used on site
capable of producing over
85dB and whether equipmen
has been fitted with mufflers

- Number of related communit
complaints

- Noise monitoring data

Number of any non-complianc
reports

Any non-compliances

- Documentary evidence of
RAP implementation

- Percentage of affectees that
have received full payment.

- Number of related grievance

Timing

construction
phase

construction
phase

construction

phase

Before
construction

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs

Included in
contractors’
costs

Included in
overall
project cost
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Environmental _ Responsibility : . Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
RAP will be implemented.
GRM will be put in place.
6.2 Changesto - Changes to the land form and Contractor i Volume of spoil extracted Throughout the  Included in
land form and topography will only occur in (monitor against predictions); construction contractors’
topography designated areas to accommodate All excavated materials to be Phase costs
defined project features. disposed of in designated
- Excavation of material will be kept tc sites.
a minimum. Number of non-compliances
- Implement ECoP 8. observed/reported
6.3 Soil erosion - Slopes will be re-vegetated Contractor CsC Compliance with the Throughout the | Included in
- Areas exposed during construction Landscaping and Plantation | construction _ contractors’
will be re-vegetated (‘greened’) Plan. phase and prior | costs
immediately All replanting to be to operation
- Adopt measures set out in the commenced prior to operation
Landscaping and Plantation Plan
- Replanting to occur prior to the
commencement of operation, using
fast-growing native species; and
grasses to assist slope and soll
stability.
- ECoP-6 will be implemented.
6.4 Soil and water- The contractor will prepare and Contractor CsC Monthly auditing of Throughout the | Included in
contamination implement a Pollution Prevention Plz management of hazardous | construction contractors’
prior to the start of the work. Proper materials against Material phase costs
baseline data will be collected. Safety Data Sheet
- Construction materials will be stored Soil and water quality
used and handled appropriately. monitoring data
- Excavated material disposal method Number of reports if any non
to include measures to reduce risk o compliance
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Environmental
Impact/Issue

Actions

environmental pollution

Reduce risk of a pollution event

through adoption of measures set ot
in Solid Waste Management Plan an
(Drinking Water ) and Sanitation Plal

Hazardous and toxic materials store
separately

The contractor will identify suitable
sites for disposal of hazardous and
non- hazardous waste. The selectior
will be done in consultation with the
PMU and the local municipal
authoritiesBeels khals and rivers
will not be used for waste dumping.

Fuels and hazardous substances
management plan will be
implemented.

Design drainage for the batching pla
area to direct runoff into a sump/bas
for inspection for pollutants prior to
discharge

Design settling basins for the
discharges from tunnel construction
areas

Any discharges to the river or strean
should have turbidity of less than 2
mg/l

Regular waste water streams are to
passed through settling basins.

Undertake pH monitoring of site

runoff to ensure alkaline runoff is no

Responsibility

Execution

Monitoring

Key Performance Indicator

- Number of related complaint:

Timing

Cost
Allocation
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Environmental
Impact/Issue

6.5 Air Quality -

Actions

leaving the sit¢

Construct a designated, signposted

concrete wash down bay that is fully
contained and bunded for all excess
concrete and concrete wash down, €

Plastic lined.
Regularly maintain the concrete

Washout bay, treating any water pric
to release to natural systems.

EQS compliance will be ensured.

ECoP-1, ECoP-2, ECoP-4, ECoP-5,
and ECoP-7 will be implemented.

-Pollution prevention plan will be
implemented.

Construction materials will be stored
in designated areas away from
sensitive receptors and covered to
minimize dust on site from site
construction works

Construction vehicles will be sprayec
with water when entering and leavin
the site, covered if transporting

materials, adhere to speed limits, an
engines will be turned off when idling

Water spraying will be carried out to
suppress dust emissions where nee

Batching plants, asphalt plants, and
crushers will have appropriate dust
and emission abatement systems (e
wet scrubber) as appropriate.

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of dust-related
complaints.

Number of air quality-related
complaints,

Compliance with Traffic
Management Plan.

Air quality monitoring data

Timing

Throughout
construction
phase

Cost
Allocation

Included in
contractors’
costs
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Environmental
Impact/Issue

6.6 Health and
Safety

Actions

Target zero dust related complaints

Target zero air quality related
complaints.

EQS compliance will be ensured.
Monitoring of ambient air quality

Near settlements and sensitive
receptors such as schools.

Appropriate actions to be undertaket
in case ambient air quality deteriorat
beyond EQS limits.

ECoP-10 will be implemented.

Compliance with Occupational Healt
and Safety standards and OHS Plan

Implement fuels and hazardous
substances management plan

Use of personal protective equipmer
(PPE)

Construction sites to be cordoned of
to stop unauthorized access

Develop controls and standard
operating procedures for the use of
fuels and other hazardous substance
to prevent spills, accidents, and
pilferage

Train and designate personnel for
various OHS aspects such as spill
control procedures, fire fighting

Establish firefighting system and fire
safety (fire extinguishers) at the

construction sites where fire is an

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Number of respiratory
protective devices and other
PPEs issues to workers.

Monitoring of compliance
with Health and Safety
standards (including monthly
reporting of accidents).

Number of accidents,
incidents and near misses.

Number of trainings provided

Timing

Throughout
construction
phase

Cost
Allocation

Included in
contractors’
costs
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Environmental
Impact/Issue

Actions

hazard

Spill kits and trained personnel are t
be made available at the workshops

Contain all fuel tanks in a fully
bunded area with a storage capacity
at least 110 percent of the potential
storage volume.

Use auto shut down valves for fuel
transfer pipes

Transport of hazardous goods and f
to be done in closed containers and
ISO certified tanks

Provision of respiratory protective
devices for workers where needed

Designate agreed routes for traffic (s
out in the Traffic Management Plan)

Provision of insurance-backed
compensation scheme for major inju
or loss of life reflecting settlement
sums that are consistent with
national/international benchmarks.
Contractor to engage a doctor at the
site/camp

Construction sites to have first aid
boxes

Site to have ambulance to transfer
injured/sick workers to nearest
hospital

WBG's EHS Guidelines to be
implemented

ECoP 2 and ECoP-18 will be

Responsibility

Execution

Monitoring

Key Performance Indicator

Timing

Cost
Allocation
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
implemented
6.7 Noise and -Pollution prevention plan will be Contractor CsC - Record of equipment used oi Throughout Included in
Vibration implemented. site capable of producing ove construction contractors’
Construction plant producing sound 85dB and whether equipmen phase costs
excess of 85dB will be fitted with has been fitted with mufflers
mufflers; - Number of related communit
Noise barriers will be provided in complaints
areas where significant noise is - Noise monitoring data
expected. - Number of non-compliances
EQS compliance will be ensured.
ECoP-11 will be implemented.
6.8 Landscape Landscaping and Plantation Plan wil Contractor CsC Compliance with Landscaping: Before the Included in
and Visual be implemented and Plantation Plan completion of | contractors'’
Intrusion New planting and landscape the construction; costs
restoration as soon as practicable at phase
the end of construction phase
Replanting of flora/vegetation
alongside embankment and road
Enhance floral environment by
planting fruit trees and ornamental
shrubs.
ECoP 8 to be implemented
6.9 Vegetation Compensatory tree plantation will be Contractor i - Number of trees felled Throughout Included in
loss carried out mostly along the _ - Number of saplings planted ccr)]nstruction contractors’
embglnkmer;t a_ltnd road and also in Survival rate of saplings after phase costs
resettlement sites one year
A public education program should k&
designed and implemented to
discourage cutting of trees by the
construction workers
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Environmental _ Responsibility : . Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
- Avoid dumping material in vegetated
areas.
- Avoid unnecessary loss of vegetatio
- ECoP-12 will be implemented.
6.10 Fauna / - Awareness raising of workers, Contractor ik - Number of reported Throughout Included in
Wwildlife employees and general public; incidences of hunting or construction contractors’
- Include information on wildlife PoaChing on the PrOjeCt site phaSe costs
protection in all construction in land ownership.
related tool-box orientation - Number of reports of sighting
briefings for new construction sta of key wild species
- A public education program will
be designed and implemented to
discourage poaching of wildlife
- Avoid positioning spoil in areas
used by fauna
- No hunting or poaching
- Keeping away from sensitive
habitats such as water channels
(khal9 and water ponddéel3
- No dumping of effluents or solid
waste in water bodies
- ECoP-13 and ECoP 14will be
implemented.
- Environmental enhancement BWDB ESC Evidence of implementation of During Included in
measuresto be implemented enhancement measures construction overall
phase project cost
6.11 Mortality of | - No untreated effluents will be Contractor CsC - Number of any non- construction Included in
Fish released in water bodies. Care w compliance reports phase contractors’
be observed to minimize sliding @ - Number of related costs
soil and spoil in water bodies. grievances
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Environmental _ Responsibility . - Cost
Actions Key Performance Indicator Timing .
Impact/Issue Execution Monitoring Allocation
- Keeping away from sensitive
habitats such as water channels
(khalg and water ponddéels
6.12 Damage to | Any damaged infrastructure such as | Contractor CSC - Number of any non- construction Included in
infrastructure roads, bridges and culverts will be compliance reports phase contractors’
repaired - Number of related costs
grievances
6.13 Damage to - In case any artifact or site of Contractor CsC - Number of any non- construction Included in
PCRs archeological, cultural, historical, or compliance reports phase contractors’
re|IgIOUS S|gn|f|cance are diSCOVGI‘ed - Number Of reports Of any ne costs
during construction activities, the PCR discovered/reported
works will be stopped, and the
Archeological Department will be
informed.
6.14 Disturbance - Proper landscaping will be done and Contractor CsC Number of any non-complianc construction Included in
of Visual an overall Landscape and Plantation reports phase contractors’
Landscape and Plan will be implemented that will be costs
Natural Habitats worked out in more detail for the are
where the project infrastructure is
located.
- Tree planting will be well organized
and where possible vegetation and
natural habitats will have to be
restored or newly created.
6.15 Social - Liaison will be maintained with the | PMU SECO Number of public grievances | Construction Included in
conflict due to the: communities relating to in-migrants phase contractors’
Influx of Workers _ contractors and workforce to follow costs
and In-migrants  code of conduct
- Respect of local norms and values
- Implementation of awareness
campaign
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Environmental
Impact/Issue

6.16 Adverse
Effects on Health
Situation

6.17 Increased
Load on Local
Services and
Supplies

6.18 Blockage of
local routes

Actions

Complaints from the local communit
will be addressed by the Grievance
Mechanism that will be developed.

The Public Health Action Plan will be
implemented

Raising awareness of the associatec
risks for the local population.

The awareness campaign will also b
aimed at the risk of interaction
between the resident population and
the construction work force, includin
the spreading of sexually transmittec
diseases such as HIV/AIDS.

The medical health facilities in the
project influence area will be
facilitated to deal with such
incidences.

The contractors to procure their
supplies in a manner not significantly
affecting the availability of essential
commodities in the area for the
residents.

Grievance redress mechanism will b
established to address community
complaints and grievances.

Local access routes will not be
blocked to the extent possible

Boat/launch jetties will not be blocke
to the extent possible

If blockage of routs, roads, or boat

jetties is unavoidable, consultations

Responsibility

Execution

PMU and
contractor

Contractor

Contractor

Monitoring

CsC

CsC

CsC

Key Performance Indicator

Number of patients being
treated in the local hospitals

Number of related public
grievances

- Number of related communit
complaints

Timing

Construction
phase

Construction
phase

construction
phase

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs

Included in
contractors’
costs
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Environmental
Impact/Issue

7. Activity: Waste management

7.1 Soil and water-
contamination

Actions

will be carried out with the affecte
community and alternates will be
identified.

Work schedule will be prepared in
consultation with the communities to
minimize impact of blocked access ¢
routes.

Contractors will implement the Wast
Management Plan.

Appropriate hazardous, industrial an
domestic waste disposal facilities
must be established

For the domestic sewage, appropria
treatment and disposal system (e.g.,
septic tanks and soaking pits) will be
constructed having adequate capaci

Waste oils will be collected in drums
and sold to the recycling contractors

The inert recyclable waste from the
site (such as cardboard, drums, and
broken/used parts) will be sold to
recycling contractors.

The hazardous waste will be kept
separate and handled according to t
nature of the waste.

Domestic solid waste will be dispose
off in a manner that does not cause
soil contamination.

Awareness raising for minimizing us

of non-biodegradable substances

Responsibility

Execution

Contractor

Monitoring

CsC

Key Performance Indicator

Monthly auditing of
management of hazardous
materials against Material
Safety Data Sheet

Soil and water quality
monitoring data

Reports if any non-
compliance

Number of related complaint

Timing

construction
phase

Cost
Allocation

Included in
contractors
costs
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Environmental
Impact/Issue

7.2 Odor

8. Activity: Sire Restoration

8.1 Site
restoration

Actions

Regular maintenance of waste
management facilities will be
undertaken

No waste dumping/release will be
carried out in environmental sensitiv
areas includingpeels khals and rivers

Implement ECoP 1

Waste disposal sites will be located
away from the communities
Regular maintenance of waste
management facilities will be
undertaken

Demolition of temporary structures
Removal of all debris, excess
construction material, scraps, spoils
other wastes

Landscaping

Restoration of sites for camps and

office buildings

Responsibility

Execution

Contractor

Contractor

Monitoring

CsC

CsC

Key Performance Indicator

Number of related complaints

Photographic record
Clearance from CSC

Timing

construction
phase

construction
phase

Cost
Allocation

Included in
contractors’
costs

Included in
contractors’
costs
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9/ - !

Capacity building for effective implementation bktenvironmental and social safeguard
requirements is a key element of the EMP. Capdmityding for environmental and
social safeguard management will need to be camwigtdat all tiers of the project,
including BWDB, SECO, CSC, and contractors. At tle@struction site, CSC will take
the lead in implementing the capacity building pldmugh the contractors will also be
responsible to conduct trainings for their ownfséadd workers. The various aspects that
are covered under the capacity building will in@dugeneral environmental and social
awareness, key environmental and social sens#tsvitf the area, key environmental and
social impacts of the project, EMP requirements,SOakpects, and waste disposal.
Table K.3 provides a summary of various aspects of the enmiental and social
trainings to be conducted at the construction sB&CO may revise the plan during the
Project implementation as required.

Table K.3: Environmental and Social Trainings

Contents Participants Responsibility Schedule

CSC Prior to the start of

the Project activities.
(To be repeated as
needed.)

Selected staff of
BWDB, CSC,
yand contractors

General environmental and
socioeconomic awareness;

Environmental and social sensitivi
of the project influence area;

Key findings of the EIA;
Mitigation measures;

EMP;
Social and cultural values of the
area.
General environmental and PMU; CsC Prior to the start of
socioeconomic awareness; CSC: selected the field activities.
Environmental and social sensitivitycontractors’ (To be repeated as
of the project influence area; crew needed.)
Mitigation measures;
Community issues;
Awareness of transmissible diseases
Social and cultural values.
EMP; Construction Contractors Prior to the start of
Waste disposal; crew the construction
OHS activities.
(To be repeated as
needed.)
Road/waterway safety; Drivers; Contractors Before and during
Defensive driving/sailing; boat/launch the field operations.
Waste disposal; crew (To be repeated as
Cultural values and social needed.)
sensitivity.
Camp operation; Camp staff Contractors | Before and during

Waste disposal;
OHS

the field operations.
(To be repeated as
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Contents Participants Responsibility Schedule
Natural resource conservation; needed.)
Housekeeping.
Restoration requirements; Restoration Contractors Before t_he star_t _o_f the
Waste disposal, teams restoration activities.

95 - '

The contractors will be responsible for familiangi themselves with the following
“Chance Finds Procedures” in case culturally vaabaterials are uncovered during
excavation or any project activities as per theiduities Act, 1968 and the WB OPs,
including:

(1) Cultural property includes monuments, structuremke of art, or sites of significant
points of view, and are defined as sites and sirasthaving archaeological,
historical, architectural, or religious significan@nd natural sites with cultural
values. This includes cemeteries, graveyards sanegr

(2) In the event of finding of properties of culturalve during construction, the
following procedures for identification, protectifnom theft, and treatment of
discovered artifacts should be followed and inctughestandard bidding document.

(a) Stop the construction activities in the arethefchance find;
(b) Delineate the discovered site or area;
(c) Secure the site to prevent any damage or lfosswvable objects.

(d) Notify the supervisory Engineer who in turn lwibtify the responsible local
authorities;

(e) Responsible local authorities and the releWinistry would be in charge of
protecting and preserving the site before decidingsubsequent appropriate
procedures.

() Decisions on how to handle the finding shall ta&ken by the responsible
authorities and the relevant Ministry. This couidlude changes in the layout
(such as when finding an irremovable remain of walt or archeological
importance), conservation, restoration and salvage.

(g9) Implementation of the authority decision comieg the management of the
finding shall be communicated in writing by theenent Ministry.

(h) Construction work could resume only after pession is given from the
responsible local authorities and the relevant 8igiconcerning safeguard of
the heritage (e.g. Upazila Nirbahi Officer, DepuGommissioner and
Department of Archeology).

(3) These procedures must be referred to as standaridipns in construction contracts.
During project supervision, the Site Engineer shadhitor the above regulations
relating to the treatment of any chance find enteneal.
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(4) Relevant findings will be recorded in World BankpBuwision Reports and
Implementation Completion Reports will assess trerall effectiveness of the
project’s cultural property mitigation, managementd activities, as appropriate.

96 %

The SECO with assistance from CSC and contractals pnoduce the following
environmental reporting documentation:

Environmental Monitoring ReportsThe environmental monitoring reports will
include environmental mitigation measures underalenvironmental monitoring
activities undertaken, details of monitoring datalected, analysis of monitoring
results particularly the non-compliances, recommaendhitigation and corrective
measures, environmental training conducted, and@mental regulatory violations
observed. The environmental monitoring reportd &l submitted quarterly during
the construction period and annually for three gedier completion of construction.

Project Completion Environmental Monitoring RepdBine year after completion of
construction, the SECO will submit a Project Cortiple Environmental Monitoring
Report which will summarize the overall environnarimpacts from the Project to
all the co-financiers.

BWDB will engage External Monitors during constioat period to measure the
effectiveness and outcome/impact of EMP, as steselier. The External monitors will

submit the quarterly reports throughout the contriage, impact evaluation report at the
end of each year and finally a completion Repothatend of contract period.

9@ " .

The estimated costs for the environmental managearaeh monitoring activities for the
entire project including the construction of relesttent sites are already set out in
Table 11.8in the main volume. This cost has been includettié overall project cost.
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Citation in the main text (Volume IBection 11.5.3

Background

The lower Brahmaputra, named Jamuna in Bangladesine of largest rivers in the
World. Following its avulsion (change of coursejoirthe present day Jamuna River
during the late 17th century, it has been constantgrating westward and additionally
widened by 50% from 8 to 12 km since the 1970ss€&€hmorphological changes have led
to the loss of about 88,000 ha of floodplain fro@73 to 2014, affecting the ecology and
livelihood of the floodplain dwellers by displacihgndreds and thousands of people. In
addition to unpredictable riverbank erosion, floa@e the other major natural hazard.
While typically 20% of the country is flooded dugithe annual monsoon, severe floods
have inundated up to two thirds of the country.

The Government of Bangladesh through BangladesheW&evelopment Board
(BWDB) is preparing the River Management Improvemétrogram (RMIP) to
reconstruct the existing degraded embankment aodresaét against riverbank erosion
along 137 km length from the Teesta River to thaulsa Bridge. The program will be
designed and implemented in three phases. A 50hkm priority reach between Simla
and Hasnapara will be protected in Phase 1. Phaseets the remaining 87 km while
Phase 3 focuses on and the construction of a higlowahe countryside of the new flood
embankment. The entire program will be implememeer a period of 10 years.

Objectives

The RMIP will be supported by a specialized an Exdeor Third Party Monitoring and
Evaluation (M&E) firm that will be responsible famonitoring and evaluation of
implementation progress of all project works antvétees and it's impacts as well the
implementation of the EMP, and the SAP/RAP. The Mé&dports will evaluate the
success in project implementation in terms of nmgetihe project’s objectives, and assess
its physical, hydrological, environmental, sociahd economic impacts. The M&E
activities will provide continuous feedback to ®&IU on the project’s performance, and
on mitigation of negative impact under various comgnts, so that corrective actions can
be undertaken in a timely manner if necessary.

In terms of implementation of EMP, the main purpo$d¢he external monitoring — the
third tier of the monitoring program - will be tomgure that all the key entities including
SECO, CSC, and contractors are effectively and watety fulfilling their designated
role for EMP implementation, and that all the EM#@uirements are being implemented
in a timely and effective manner. The primary chje for engaging M&E Consultants
is to review the efficacy of EMP implementation &sll as internal monitoring, and
conduct periodic third party monitoring and provifleedback to BWDB and WB on
policy improvement and enhancement of implememapoocess. The environmental
team of the M&E Consultants hereafter referred he External Environmental
Monitoring Consultants (EMC). The EMC will reviemplementation process as per set
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procedures and tasks given in the EMP and assessathievement of overall
environmental management objectives.

Scope of Work
The scope of work of the EMC will include the follimg specific tasks:

To develop specific monitoring indicators, chedlisand questionnaires to undertake
external monitoring (a preliminary list of monitog indicators has been given in the
ESMP) in consultation with BWDB and WB.

To review and verify the implementation progresvarfious EMP elements, particularly,
mitigation plan, compliance and effects monitoringnvironmental trainings,
documentation, and grievance redress mechanism.

To review and verify the functioning of the key i@es — SECO, CSC, and
contractors - for environmental management.

Identify the strengths and weaknesses of the dedigiMP and its implementation, and
also the entities tasked to undertake various tdstaled in the EMP.

Evaluate and assess the institutional arrangemesitblished for the environmental

management of the project. Evaluate and assesdSfdativeness and appropriateness of
the key personnel of SECO, CSC, and contractoketb® implement various aspects of
the EMP.

Evaluate and assess the adequacy of the mitigateasures proposed in the Mitigation
Plan in addressing the potentially negative impattthe project activities and propose
changes as appropriate.

Review results of internal monitoring (complianced &ffects monitoring) and verify its
effectiveness through community consultations, spetks, and field observations.

Review the process and outcome of environmentahitigs conducted by different
project entities in line with the training progragiven in the EMP.

Review the process and outcome of the documentatidrireporting being carried out by
various project entities in line with the EMP regments.

Identify, quantify, and qualify the types of EMHated conflicts and grievances reported
and resolved and the consultation and participatiprocedures. Provide
recommendations to strengthen the grievance marexgeand redress system.

Provide a summary of whether EMP is being effetyiimplemented

Describe any outstanding actions that are requivdating EMP implementation in line
with the GoB and WB requirements as stated in the EDescribe further mitigation

measures and or corrective actions needed to endae the project remains
environmentally and socially acceptable. Providetiraetable and define budget
requirements for these supplementary mitigationsuess / corrective actions.

Recommend and describe any additional measures trengthen capacity of
implementing entities to ensure full and effectiglementation of required mitigation
and management measures.

Describe any lessons learned that might be usefukefvironmental assessment and
management of future projects.
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Approach and Methodology

The general approach will include monitoring of ENMfplementation activities and to
identify any environmental impacts actually caudsdthe project. The EMC will
conduct biannual field visits for external monitai(the frequency of the visits may be
increased for critical periods of construction)urldg the field visits, the EMC will carry
out meetings with the key project entities inclgliPMU, SECO, CSC, and contractors;
review reports and record of EMP implementatiomdiect consultation meetings with
key stakeholders particularly communities and Igmalernment officials; carry out field
investigations including spot checks and visualeobstions, and identify need of any
sampling and laboratory analysis.

The EMC will prepare checklists and questionnaifes the field investigations,
comprising both qualitative and quantitative parsrse After each field visit, the EMC
will prepare external monitoring report comprisifigld observations and findings,
assessment of ESMP implementation, key gaps idedtif conclusions, and
recommendations for addressing the gaps.

Responsibility of BWDB

The BWDB through its PMU will ensure timely suppmy§ background references, data
and project options to the EMC. It will ensure uamupted access to work sites, relevant
offices of the GOB and BWDB in particular. The EMA@II participate in quarterly
coordination meetings with the BWDB in presencéhef CSC.

Recommendation based on the result of the extenmalitoring will be provided to
BWDB to cover up the deficiencies identified by t&&C. BWDB will accept the
recommendations of the EMC if they are within tieepe of work and there is nothing
incorrect in the report.

Responsibility of CSC

The CSC will provide appropriate protocol at siteabits Project Office for the field visit
of the EMC. It will on behalf of BWDB ensure freecg@ss to work sites, impact areas
and the database on EMP implementation. The CSIGenslure timely intimation of its
works planning as and when made or updated dunmganstruction period and keep the
EMC informed.

Team Composition of the EMC
The tasks of the key members of the EMC are givdovin

Position/expertise Qualification and experience

1. EMP Masters in environment engineering or environmerstaence
Implementation with 15 years working background in planning, inmpéatation
Specialist and monitoring of environmental management for darg

infrastructure projects. Experience in institutibneapacity
analysis, preparation and implementation of ESMRsd
knowledge of latest environmental safeguard pdic@ the
international development financing institutions Bangladesh
are required.

2. Environment Masters in environment engineering or environmemstEence
Specialist with 10 years working experience in environmentalpact
assessment including field surveys, stakeholdesutations, ang
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Position/expertise Qualification and experience

analyzing environmental impacts to identify mitigat measures$
in compliance with environmental safeguard policias the
international development financing institutionsdamnational
legislations. Experience of preparing and implenmgnESMP for
externally financed projects is essential.

3. Ecologist Masters in biological sciences with 1%@ngeworking experience
in relevant fields. Thorough knowledge of ecologidssues
(natural vegetation, terrestrial as well as aquiatima, fish, anc
birds) and their implications for development potge research
and work experience relating to ecological issaest knowledge
of techniques for data collection and analysis.

Time Frame and Reporting

The EMC (M&E Consultant) will be employed over aripd of five years with
intermittent inputs from the professional team ¢tmtinue one year after completion of
the RMIP implementation.

Biannual and annual monitoring reports (with maegtient report as needed) should be
submitted to the BWDB with copies to the WB. An lexaion report at the end of the
Project should be submitted to the BWDB and WB witfitical analysis of the
achievement of the programs and the environmeetébpnance of RMIP.

The EMC will provide monitoring and evaluation repecovering the following aspects:
Field observations, results of any field investigag and or laboratory analysis
Assessment of whether the EMP is being implemeasgulanned and budgeted

Assessment of the extent to which the specific EMjectives and the expected
outcomes/results have been achieved and the fafterging their

achievement or non achievement, and in particukether national and World
Bank requirements on environmental and social mamegt are being met

Major areas of improvement and key risk factors
Major lessons learnt, and
Recommendations.

Formats for collection and presentation of monitgridata will be designed in
consultation with BWDB.
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? # 1 ((# #(
(E@
e/
(
%
@
Name Designation Organization
1| mr. Anisul Islam | Honorable Minister Ministry of Water Resources
Mahmud, M.P.
2 | Mmr. Md. Mijanur | PS to Hon'ble Minister Ministry of Water Resources
Rahman
3 | Dr. Zafar Ahmed Khan Secretary Ministry of Water Resources
4 | Mmd. Jahangir Alam PRO Ministry of Water Resources
S | Mr. Mozammel Haque | Upzila Chairman, Kazipur Upzila Local Government
Bokul Sarker
6 | Mr. Md. Kamruzzaman | Chairman, Kazipur Union Porisod | Local Government
7| Mr. Md. Uzzol Hossain | Chairman, Gosaibari & Vandarbari | Local Government
Union Porisod
8 | Mr. Md. Gaziul Haque | Chairman, Kutubpur Union | Local Government
Gazi Porisod
9 | Mr. Md. Jahangir | NGO, Kazipur NGO
Chakladar
10| Atiqul Karim UP Chairman, Bhanderbari
11 Mr. Dr. Abedalrazq | Senior Water Resources | The World Bank
Khalil Specialist
12| \Ms. Laila Kasturi Water Engineer The World Bank
13| Mr. M. Rafiqul Islam Water Resources Consultant The World Bank
14| Mr. Chaohua Zhang Lead Social Specialist The World Bank
15| Mr. Md. Afzal Hossain | Director General Bangladesh Water Development
Board
16| Mr. Abdur Rob Miah Additional Director | Bangladesh Water Development
General(Western Region) Board
17\ Mr. Md. Giash Uddin | Additional Director | Bangladesh Water Development
Ahmed General(Planning) Board
18| Mr. Abdul Halim Molla | Additional Director | Bangladesh Water Development
General(Administration) Board
19| Mr. Md. Masud Ahmed | Chief Monitoring Bangladesh Water Development
Board
20| mr. Khandakar | Director Program Bangladesh Water Development
Khalequzaman Board
21 Mr. Md. Mosadaque | Superintending Bangladesh Water Development
Hossain Engineer/Procuring and Flood | Board
Forecasting Circle
22| Md. Kaykobad Asst. Eng. Bangladesh Water Development
Board
23| Md. Abul Kashem SDE Bangladesh Water Development
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Name Designation Organization
Board
24| Most. Salma Akther Sub. Et. Eng. Bangladesh Water Development
Board
25| Md. Ansar Ali AGD(placed, BWDB, LPF) Bangladesh Water Development
Board
26| Md. Aktaruzzaman Public Relation Bangladesh Water Development
Board
27| A Awal Deputy Director, ECRRP Bangladesh Water Development
Board
28| Md. Liaqut Akter SDE/ECRRP Bangladesh Water Development
Board
29| ss Haque PD/ECRRP Bangladesh Water Development
Board
30 RobDevenroy Bangladesh Water Development
Board
31| venkata Nukala Env. Advisor Bangladesh Water Development
Board
32| Mr. Md. Aminul Islam Chief Engineer, North- Wastern | Bangladesh Water Development
Zone, Rajshahi Board
33| Muhammad Shafiul | Research officer Bangladesh Water Development
Islam BWDB- Field Office Board
34| Abdullah Al Amin SDE Bangladesh Water Development
BWDB- Field Office Board
35| Md. Mahfuzur Rahman | Executive Eng. , Kurigram Bangladesh Water Development
BWDB- Field Office Board
36| Mr. Obaidur Rahman Chief Engineer, Northern Zone, | Bangladesh Water Development
Rangpur Board
BWDB- Field Office
37| Mr. Md. Salim Bhuiyan | Director General Water  Resources  Planning
Organization
38| prof. Dr. Mohammad | Executive Director Institute of Water
Monowar Hossain Modelling(IWM)
39| Mr. Mir Mustafa Kamal | River Engineering Division Institute Of Water
Modelling(IWM)
40| Mr. Md. Waji Ullah Executive Director Environmental and Geographic
Information Services (CEGIS)
41| Mr. Milik Fida A. Khan | Director, Climate Change Study | Environmental and Geographic
Division Information Services (CEGIS)
42| Md. Sharfarat wahed Environmental and Geographic
Information Services (CEGIS)
43| Mr. GM Akram | Director Resource Planning and
Hossain Management Consultants (Pvt.)
Ltd.
44| Md. Shalud M IUCN
45| pibyendu Chatterjee IUCN
46| sakib Muhammad FI(WR) IUCN
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Name Designation Organization
47| Md. Selim Reza FI(Fisheries) IUCN
48| prof. Dr. Mohammad | Professor, Bangladesh University of
Rezaur Rahman Institute  of Water & Flood | Engineering &
Management(IWFM) Technology(BUET),Dhaka
49| pr.  Haseeb  Md. | Program Coordinator IUCN Bangladesh Country Office
Irfanullah
50| Mahmudul Hassan GIS IUCN
51| Dr. M. Niamul Naser | Professor,
Department of Zoology University of Dhaka
52| Mr. Md. Abul Hashem | Project Director | Wetland Biodiversity
(Sumon) Rehabilitation Project

Department of Fisheries

53| pr. Md. Samsuddoha Chairman Bangladesh  Inland  Water
Khondaker Transport Authority

54| Mr. Kh. Mesbah Uddin | Managing Director AQUA Consultant and
Ahmed Association Ltd.

55| Md. Abul Kasem Consultent AQUA Consultant and

Association Ltd.

S6| Mmr. AT. M. | Senior Advisor The Embassy
Khaleduzzaman

57| Md. Shaker Bin Shams | Asst. Deputy TL Bangladesh Delta Plan

58| Md. Shaker Bin Shams | Asst. Deputy TL Bangladesh Delta Plan

59| Kh. Khairul Matin MD KMC

60| shariful Islam SDE KMC

61| Kazi Akmal SDE KMC

62| Maymuna Sh. SDE KMC

63| Ershta ya SDE KMC

64| Abu Bern SDE KMC

65| Md. salim DG WARPO

66| Dr. M. Zaman RBIP

67| Mr. Yousuf RBIP

68| Md. Tarikuzzaman Account/Administration Officer KMC

69| Md. Abu Bakar Pild officer KMC

70| Afrina Akter Business Development associates | KMC

71| Aleh Abid RMIP NHC-Fitchner

72/'Md.  Noorul  Amin | TL ECRRP
Talukder

73| Muklesuzzaman Consultant RMIP

74 Jahangir Chairman K.G.D.K.S.

75| Md. Nuruzzaman As. Director MOWR

76| Habibul Hossain Jr. Eng. RMIP

77| Dr. Moniruzzaman CMC RMIP

78| Md. Ruhul Amin Sr. Reporter B.Betar
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Name Designation Organization
79| Juliuan Anhaft FWT-Fichtner
80| Knut Oberhagemann Consultant Nhc
81| Mr. Ashraf Ali J.B. Eng. RMIP
82| Famil Cameraman BTV
83| Mahmudul Reporter BTV
84| Abu Bakar siddiki Ast. Cameraman BTV
85| Md. zahidul Hossain | Director
Jahangir
86| Md. Shafiul Hagu Khan XEN
87| Md. Abdul Hamid SAE/SO
88| Abu  Naser Wahid | A.E.
Khan
89| AH.M. Mahbubur | TL M&E
Rahman
90| md. Ismail Hunman
91| Giauddin Chowdhury | DTL Bangladesh Delta Plan
92| Mmd. Mustafizur | Deputy Director National River  Conservation
Rahman Commission
93| Md. llias FM Radio
94| sayed Mahbub Naya Diganta
Murshed
95| Mr. Baker Siddqur Dhaka Fm
96| Md. Motiur Rahman Dat. Analyzer
97| Motinuzzaman Mitu Stuff Reporter Thereporters24.com
98| Md. Aminul Islam Economist RMIP
99| zakis Hossain Rd. Eng. RMIP
100 Bushra Nushrat Project Manager, South Asia
101 prof. Dr. Ainun Nishat | International Panel of Expert RMIP
10}

Anwar Hossain

Affected Person:

Kazipur, Kazipur

10{ Md. Kamrul Hasan Affected Person: Baliaghugri, Sirajganj Sadar
104 Md. Belal Khondokar Affected Person: Bauekha, Sirajganj Sadar
108 md. Abul Kalam Affected Person: Bauekha, Sirajganj Sadar
10¢ Mal. Sobuj Member Affected Person: Kazipur, Kazipur

10]

Abul Kalam Azad

Affected Person:

Chandon Baisha, Shariakandi

10¢ Md. Moklesur Rahman | Affected Person: Kamalpur, Shariakandi
10 md. Abu Bakkor Affected Person: Rohdoho, Shariakandi
110 md. Lipton Ahmad Affected Person: Kutubpur, Shariakandi
117

Moniruzzaman Babu

Affected Person:

Dokkhin digolkandi, Shariakandi

Bangladesh Water Development Board

M-14




Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Name Designation Organization
114 Md. Motafizur Rahman | Affected Person: Debdanga, Shariakandi
111 Md. Mozzamel Haque | Affected Person: Debdanga, Shariakandi
114 Md. Abdul Baset Affected Person: Bagber, Shariakandi
113 Md. Moklesar Rahman | Affected Person: Ontarpara, Shariakandi
11¢ Md. samsul Haque Affected Person: Patchthakuri, Sirajganj Sadar
111 Affected Person:

Md. Abdul khalek

Kuddrobolail, Shariakandi
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< + 5 '

Overview

Four public disclosure workshops have been orgdnizethe four upazillas along the

Brahmaputra Right Embankment (BRE). These four llpazare Sirajganj Sadar,

Kajipur, Dhunat and Sariakandi. The first two uflagiare in Sirajganj and the others are
in Bogra. Workshops were organized in the Upaziéaishad office hall rooms or

conference rooms which were easily accessible tplpe Local people, local level

government stakeholders, elected representativésotrer community representatives
were invited to participate in the workshops toateeopportunity to play a role and

express their views. The workshops were held frofypél, 2015 to 16 April, 2015.

In addition to the above, disclosure and publicstdtations were organized in the nine
upazillas of Sirajganj, Bogra and Gaibandha distriwhich are along the proposed
alignment of new embankment. These disclosure amdicpconsultation meetings were
organized in the grass root level community areashiare the current activities of the
project, to share the EIA and EMF with the locaimoounities and other stakeholders,
and to obtain their views on the project and tleessment carried out.

Objectives

The key objectives of the disclosure workshops puolic consultations carried out for
the RMIP was to inform the relevant stakeholdersuatihe project, its key objectives,
and its salient features and also share with th&ebblders the present EIA study.
Discussing project and its objectives, its impatd benefits for the vulnerable groups,
their expectation regarding project benefits, atehtify strategies to minimize potential
social and environmental adverse impacts were antbagdiscussion agenda of the
workshops and consultations.

Tables M. 1andM. 2 show the location and occurrence date of the Wiagksind public
consultation. The detailed overviews of Workshap$ our upazillas of the project areas
and public consultation in nine upazillas of thegsam areas have been described later.

Table M.1: Disclosure Workshops Locations in 4 Upazillas

Date Time Meeting Place Participants
Male | Female | Total

1 06-04-2015 10.30 AM| Dhunat Upazilla parishad Hall 28 02 30
room Bogra

2 08-04-2015 10.30 AM| Kajipur Upazilla parishad Hal 29 03 32
room,Sirajganj

3 13-04-2015 3.00 PM Sadar Upazilla parishad Hall 29 07 36
room, Sirajgar

4 16-04-2015 10.30 AM| Sariakandi Upazilla parishad 43 04 47
Hall room, Bogra
Total 129 16 145

Table M.2: Disclosure Workshops Locations in 9 Upazillas

Date Time Meeting Place Participants

Male Female | Total

01. | 31-03-2015| 10.00 AM Chongacha, Sadar, Sirajgan;j 26 o4 30
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Date Time Meeting Place Participants
Male | Female | Total
02. | 31-03-2015| 12.30 PM Meghai, Kazipur, Sirajgan; 18 12 30
03. | 01-04-2015| 10.00 AM Bhandarbari, Dhunat, Bogra 19 03 2P
04. | 01-04-2015| 11.30 AM Titporol, Sariakandi, Bogra 13 04 17
05. | 01-04-2015| 3.00 PM| Pakulla, Sonatola, Bogra 15 05 20
06. | 04-04-2015| 10.00 AM Saghata, Gaibanda 17 02 19
07. | 04-04-2015| 12.30 PM Konchipara, Fulchari, 16 03 19
Gaibanda
08. | 04-04-2015| 3.00 PM| Gidari, Sadar, Gaibanda 16 3 |0 19
09. | 04-04-2015| 5.00 PM| Chondipur, Sundorganj, 19 00 19
Gaibanda
Totals 159 36 195

Findings of the Disclosure Workshop and Public Condtations

During the workshop and consultation, the partiotparesponded positively through
sharing several views. The key observations andhemts shared by the participants are

listed below.

Comment

Response

Soil should be taken for the embankment fr,
outside and it should not be taken from the |
beside the proposed alignment which may af
the local people.

o8oil will not be obtained from the count
asdle. It is a binding on the contractors.
fect

'y

Project implementation needs to be expedited.

) BW®Baking all measures to expedjte

the project.

Vulnerable groups should be considered
terms of project design and its benefits

A comprehensive Resettlement Action Plan
with Social Development Plan has been
developed and will be implemented with
community  participation and in |a

ensured for the safety and security of
affected people.

transparent way. These plans address| the
needs of the vulnerable groups as well.

Bridges and fly over should be considered at k&fhis aspect will be considered in later

locations phases of the program.

Integrity of river bank protection works The rivarik protection works are being
designed to ensure adequate protection
from any future erosion.

Khals and beels need to be rehabilitated /| fEhis will be carried out with community

excavated involvement.

Improved management system for th®ound design of the new embankment and

maintenance of the embankment should | &M procedures have been included in the

theroject.

Tree like koir, Neem, Jackfruit should

bd ree plantation plan is included in the EI

Bangladesh Water Development Board
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Comment

Response

system for the embankment. Grass carpe
may be another alternative for the protection
embankment. Proper drainage system shoul
introduced to control the inundation situati
occurrence.

planted under consideration for the plantatidh includes local fruit trees to be plant

od
tiatpng the embankment and in resettlement
sites.
d be

on

River training must be corruption fre
Navigation routes should be improved. Pro
maintenance for the spur and other hydra
structures should be under consideration.

eMaintenance and upgradation of hydraulic
pstructures is included in the project. Sound
uBapervision and project management is also
included in the project. Internal khals wiill
be excavated with community participatiagn.

Fish-pass friendly environment should
introduced for the enhancement of econo
values of the certain project area. Fish pa
and regulators have to be built for draina
irrigation and fish migration.

bEish passes are included in the proje
miheir O&M will be carried out with
SEEBNMunity participation.

ge,

There should be a confirmed proposal
environment friendly railway transportatic
system for the upgraded communication syst¢

&fot under the purview of BWDB.
n
2.

People resettlement site should be 500m a
from the road for the health and safety issue.

wafforts will be made to keep them as far
away from the road as possible. Plantation
will be carried out along the road to address
air pollution concerns. Road design will

include all safety measures; additional
measures for resettlement sites will |be
implemented if needed (this aspect will be
covered in later EIA)

The migration of project affected people g
land pricing should be logical. School, colle
and mosque should be introduced in
resettlement site. There should be a transpg
rule in land acquisition

ndl comprehensive Resettlement Action Plan
geith Social Development Plan has begen
tleveloped and will be implemented with
reommunity  participation and in ja
transparent way. A grievance redress
mechanism is also included in the project.

Different local co-operatives should have to|lfgeveral of the project activities will he

considered within the project carried out with involvement from
community based organizations.

Tourism development must be considefadfith the improved riverbank protection,|a

within the project. dependable embankment, and enharced
road connectivity, the area will offer
recreation opportunities for the logal
communities and also for outsiders.

Every project activities should be monitored fa€omprehensive supervision and monitorjng

maintaining eco-friendly environment. activities are included to ensure complete
compliance with the EIA. EIA alsp
includes  environmental enhancement
measures.

Re-excavation of river Not included in the project

More discussion meeting and workshop shquld Coatsoits will be continued during the
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Comment Response

be arranged for the awareness of the mamssject implementation.

people.

Fisheries sector needs to be developed Fisherieprowement activities arp
included in the project

Studies on left bank of Jamuna river These studiesy be included in later
phases of the program

Protection measures against the hazards EOA includes measures to protect people

construction works and environment from the hazards of the
construction works.

Protection of sensitive receptors Measures areided in the EIA to protect
and or rebuild sensitive receptors.

Dolphin sanctuary should be established EIA hasitified areas where dolphin
sanctuary can be established. Funds have
been allocated for this purpose as well.

Has cropping pattern and cropping intensi#y comprehensive study has been conducted

been studied as part of the EIA as part of EIA for cropping intensity and
patter. Project is likely to cause increase in
crop production.

What should people with grievances do for thehe project includes a grievance redress

redress of their complaints? mechanism.

What steps will be taken if flood occurs durin@WDB and contractors will implement

project implementation? emergency response mechanism. The
works will be carried out during dry seasan.

Climate change considerations Climate change derations have begn
incorporated in the project design.

Water logging problem Regulators are included fenhanced
drainage of the area.

Making Jmuna a single channel river Not includeg@ri@sent project (Phase 1)

Increase in the river flow Beyond the scope offifgect.

River navigation Beyond the scope of the project.

Influence of using geo-bag in the design|&@eo-bags will protect the river bank frgm

embankment erosion. This will in turn protect the
embankment and its integrity.

Exotic trees in the area No exotic species wilptanted as part aof
the project.

Waste disposal system should be developed. Projidicprovide assistance to develop
waste management plan.
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Public Disclosure Workshop No 1
Place: Dhunat Upazilla Parishad Conference Room, Dinat, Bogra

Participants: 30

Date: 6 April, 2015
Time: 10.30 am to 2.00 am

Findings from Open Discussion

Persons

Comments/Questions

Md.Hafizur Rahman, UNO, -

Dhunat, Bogra

The activities of the project should be eco-frigndl
Fish-pass friendly environment should be introducedhe
enhancement of economic values of the certain grajea.

Rafiqul Islam, UAO, Dhunat
Bogra.

., Q: when will the fantastic planning of the actig#iof the projec
be implemented?

Hazrat Ali, UP member, Q: Is there any extended plan for the establishmérgchool,
Bhanderbari, Dhun mosque or temple in the selected resettlement

Nurunnobi, UP  memberQ: What will be the role of activities if there aagmy school,
Baniajan mosqgue or community clinic along the proposed atignt?

Bulbuli Khatun, UP member
Bhanderbari, Dhun

,Q: What will be the plan for the helpless womereetféd by the
project activities

Md.Atiqul Karim (Apel)

UP Chairman, Bhanderbar
Dhunat

Q: when will the fantastic planning of the actiggiof the projec
jbe implemented?

Q: What will be the role of reimbursement systemtfe project
affected people whose lands will be acquired foe
implementation of proposed alignment?

Saiful Islam,UP member,
Ward no.1, Dhunat

Q: If there is any scope for the implementatiorbéige/flyover
in the Shaharabari ghat for the ease of commupitadf the
certain area

t

t

Mozahar Ali,UP
member,Goshaibari, Dhunat

Q: What will be the role of reimbursement systemtfe project
affected people whose lands will be acquired foe
implementation of proposed alignment? Are there
transparent rule created for the reimbursementtter project
affected people?

any

Abdus Salam, UP member,

Q: What will be the alternative activities excepintping in case

Chunaiapara,Goshaibari

of eroded areas?
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Participants

Fig 1. Participants in the public disclosure workshop
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Attendance List of Disclosure Workshop No 1
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Public Disclosure Workshop No 2

Place: Kajipur Upazilla Parishad Conference Room, Kjipur, Sirajganj

Date: 08 April, 2015

Time: 10.30 pm
Participants: 36
Findings from Open Discussion
Person Comments/Questions
Mozammel Haque Q: What steps will be taken to restore the occuBathaijan
Sarker, Upazila Khal?

Chairman , Kazipur ,
Sirajganj

Q: In many parts Boropit along the BRE has beemneted by the
influential. What step will be taken to make itdfe

Q: When the study of left bank will be initiated?
Q: What there have in the project for fisheried@e

Proposal:
- To protect the migration of project affected peofdad

pricing should be logical

Fish passes and regulators have to be builtrtonage,

irrigation and fish migration

There should have school, tree and open placé®in t

proposed resettlement side

Different local co-operatives should have to be

considered within the project

Tourism development must have to be considerediwith

the project

Propose to prepare a list of the schools, colldg&)s,

Co-operatives, clubs with in the project area

Md. Shafiul Islam ,
Upazila Nirbahi Officer,
Kazipur, Sirajganj

Q: The proposed alignment should be according #o Itical
people

Q: Is there any study to measure the hazard fronstoaction
work?

Q: Is there are measures to protect or rebuild gbmesitive
receptors?

Upazila Fisheries Q: Is there will be any steps for fish pass operatand
Officer, Kazipur, management?
Sirajganj Q: Is there will be steps to remove the deposstitdn the both
side of the fish pass and regulator?
Q: Is there is any plan to re-excavate the IcaRiaier?
Q: Is there is any plan to re-excavate the condebgels and
khals?
Q: Is Dolphin sanctuary will be declared?
Upazila Agriculture Q: Is there any study on cropping pattern, croppitgnsity?
officer, Kazipur,
Sirajganj
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Nazrul Islam , Journalist

Q: To whom the people yet not enlisted fallen oa pnoposed
alignment will go for their compensation?

Person

Comments/Questions

Jahangir Alam

Chairman

MaijbariUnion
Sirajganj

Kazipur,

Q: What steps will be taken if flood occurs duripgoject
implementation?

Q: How many fish sanctuaries are there in Siraganj

Q: How the new threats arise from climate chandebei faced
by the project?

Q: What are the plans to mitigate the water loggiroblem due
to project work?

Proposal: Lacks and gaps of the project shouldbbsidered?

Shah Jahan Ali ,Journalist

Q: How the continuous work of BRE for river erosiamd RBIB
will be combined?

Abdur Rashid Sarkar ,UnionQ: When the project work will commence?

member

Abul Hossain
Bangladesh

,Care Q: Is there any plan to make the river into onenclea

Nazrul Islam Laviu

Q: Is the proposed design wil dhanged if the proposed plages

erode?

S. M. Ziaul Haque

11°)

Proposal: River flows reduced7® %. The flow should b
increased to the extent poss

Shariful Islam ,NGO
Representative ,R-CHES

Q: Is there any measure for restoration of riveigetion?
Q: Pond are dried up during dry season, what st#pbe taken?

Sabujmondal

Q: What steps will be taken for thesebwld missed in the list
prepared for resettlement?

Fig2: Participants in the public disclosure workshop
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Attendance List of Disclosure Workshop No 2
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Public Disclosure Workshop No 3
Place: Sadar Upazilla Parishad Conference Room, Sijganj Sadar, Sirajgan;

Participants: 36

Date: 13 April, 2015
Time: 3.00 pm to 6.00 pm

Findings from Open Discussion

Person

Comments/Question

Pulok Kumar Guho
Businessman(key Informant

Q: What will be the future outcome for the projexdtected
) people? If there is any good benefit for thoseppravhose land
will be acquired?

Saiful Islam (Farmer)

Q: When the work will start®hat area the remainin
information which will propagate the project workaring
quickly?

Anowar Hossain, ED, SUK

Q: Is there any way to sharaware the mass people about
project activities?
Q: What will the plantation system for the improvedintenance
of the embankment?

Q: What will be the future of the damaged existimgdraulic
structure as like spur?

the

D

Nurul Islam, UP member

Q: Is there any impleméotaif the plan in the Changac
Union in the current year?

na

Mr.Brenjon Chambugong
UNO, Sirajganj Sadar,
Sirajganj

Q: How can be the mass community involvement withgroject
activities improved?

Md. Riaz Uddin,Chairman
Sirajganj Sadar, Sirajganj

River training must be corruption free.

Soil should be taken for the embankment from oetsid
and it should not be taken from the land beside the
proposed alignment which may affect the local peopl
Work should be completed fully.

Rafiqul Islam, BWDB

Q: Is there any scope for thggraded communication syste

Dr. Salma Laizoo,UAO

like railway transportation beside the four langhway?

- There should be a confirmed proposal of environmen
friendly railway transportation system for the ugdgd
communication system.

More discussion meeting and workshop should be
arranged for the awareness of the mass people.
Improved management system for the maintenandeeq
embankment should be ensured for the safety and
security of the affected people.

Tree like koir, Neem, Jackfruit trees plantatioowdd be
under consideration for the plantation systemlfier t
embankment.

Grass carpeting may be another alternative for the
protection of embankment.

Proper drainage system should be introduced to@ont
the inundation situation occurance.

Navigation route and system should be improved.
Every project activities should be monitored for

m

maintaining environment friendly resemblance.
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Participants

Fig 3: Participants in the public disclosure workshop
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Attendance List of Disclosure Workshop No 3
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Public Disclosure Workshop No 4
Place: Sariakandi Upazilla Parishad Conference RoonBariakandi, Bogra

Date: 16 April, 2015

Time: 10.30 pm
Participants: 47
Findings from Open Discussion
Person Comments/Questions
Gaziul Hoque, Union Q: What will be the influence of using geo-bag e tesign of

Chairman, Kutubpur

embankment?

Apel Chairman, Dhunat

Q: What will be the pay badlk for the affected persons?

Nurul Islam, Changacha
union, Sirajgan].

The price of the land for the proposed alignmentesy low. If
the price will be paid, another land cannot be Mbwgith that
amount of money. What will be the solution?

Chairman, Fulbari Union

Sariakandi , Bogra

,Q: Is there any scope of eco-tourism along the gqseg
alignment?

Q: Is there any scope of link road connecting &andi and
Bogra town?

Md. Mahfuzur Rahman,UF

Q: Isthere any plan of fish sanctuary in Bangali rit

Touhidul Islam,
Chairman,Dhunat, Bogra

Q: What will be activities for mitigation the negeg impact of
Eucalyptus tree in the project areas?
Proposal:

- All activities should be done maintaining the
Environment conservation rule.
Soil excavation for the embankment should not befr
the land in the project area.
School, college and mosque should be introducéigein
resettlement site.
Proper maintenance for the spur and other hydraulic
structures should be under consideration.
Railway transportation should be introduced aslzatot
opportunity for the improvement of the communicatio
People resettlement site should be 500m away fhem
road for the health and safety issue.
There should be transparent role in land acquisitio

Masudur Rahman, Upazill
chairman, Sariakandi

aProposal:
All work should be started quick

Md. Sakil Mahmud, UNO
Sariakandi ,Bogra

Fish pass friendly structure should be introduced the
improvement of the coordination of agriculture distieries.

Bangladesh Water Development Board

M-43



Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Participants:

Fig 4: Participants in the public disclosure workshop
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Attendance List of Disclosure Workshop No 4
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Public Consultation No-1
Consultation meeting of RMIP (Dry Season) Held in Bajgan;
Place: Changacha, Sirajganj Sadar, Sirajgan]
Date: 31 March 2015Time: 10.00 AM — 11.00 PM

Total Participants: 30
No. of Male Participants: 26
No. of Female Participants: 4

Findings, Discussions and Recommendations:

River protection work was the priority issue

Local people suggested that indigenous plants auntin trees should be planted on
roadside and near resettlement sites. As thererdydew fruiting trees there.

They also emphasized on strict monitoring to piatiee trees.

Exotic trees species likAcaciasp. andEucalyptussp. plantation should be banned by
Government.

Migratory birds and Ganges River Dolphins are naicmabundant as it was in last
decades.

For agricultural purposes and fish availability seantion between Khals and canals with
rivers should be established.

If proposed Fish pass in the Baliaghugri will bestoucted on proposed alignment, fish
cultivation as well as crop cultivation will flowth manifolds.

Fish pass should be maintained with strict momtpri

Cost of irrigation will be minimized if Ichamoti Rer will be dredged properly.

Figure 1. Consultation at Changacha, Sirajganj

Bangladesh Water Development Board M-49



Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Bangladesh Water Development Board M-50



Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Bangladesh Water Development Board M-51



Environmental Impact Assessment (EIA) of River Mgegraent Improvement Program (RMIP)

Public Consultation No-2
Consultation meeting of RMIP (Dry Season) Held in Bajgan;
Place: Meghai, Kazipur, Sirajgan;j
Date: 31 March 2015Time: 12.30 PM — 1.20 PM

Total Participants: 30
No. of Male Participants: 18
No. of Female Participants: 12

Flndlngs Discussions and Recommendations:
River training is the most important issues amdrgggeople.

They are highly interested about resettlementagitkits plan. Some people showed their
keen interest to register their name and wish @it there if possible because at first
they were not aware about the amenities of regsdiié site.

Sensitive sites like school, Mosque, temple, imgartinstitutions should avoid from
proposed alignment.

Proper waste management plan should be undertaken.

According to some people there should be some iragemerating opportunities for old
and disable persons in resettlement sites likeegyoshops.

They were highly interested in social forestry Hesihighway and resettlement sites.

Banaijan Canal and Baoaikhola khal should be dmkdgeearly as possible for proper
connectivity with the Ichamoti River on the weslesiand which will help to reduce the
pressure on ground water irrigation through thepdabe well.

According to an aged fishermen, sporadic captufésrties occur in fishing net and are
very rare now a days.

Ganges River Dolphins are very abundant in Meghai @f Kazipur and proper steps
should be taken while undertaking construction wdét&llution from ships and vessels
will affect the Dolphin population of this region.

Figure 2. Consultation at Meghai, Kazipur
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Public Consultation No-3
Consultation meeting of RMIP (Dry Season) Held in Bgra
Place: Bhandarbari, Dhunat, Bogra
Date: 1 April 2015Time: 10.00 AM — 11.00 PM

Total Participants: 22
No. of Male Participants: 19
No. of Female Participants: 03

Findings, Discussions and Recommendations:
- River training and flood control should be the ptiowork in this region.

Bhanderbari khal should be dredged which will miiziea be cost of irrigation in

dry season and fish will be available year round.

People seek proper way to receive their money fthenauthority when their

lands become incorporated with the alignment and arfe not interested to stay
in resettlement site.

Waste disposal management should be improved enafagsettlement site.

To save the migratory birds, turtles and dolphingtsrules and monitoring must
be done as some incidence of hunting occurs dthiegvinter.

More sluice gates should be constructed to avaithén river erosion according
to the local people.

Sensitive sites like school, Mosque and Temple lshtve avoided from the

proposed alignment.

Exotic tree species should be avoided while tremtption will be carried out

along road sides and near resettlement sites.

Local people are highly interested in planting getious fruit and timber yielding
species.

Figure 3. Consultation at Bhandarbari, Bogra
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Public Consultation No-4
Consultation Meeting of RMIP held in Sonatola, Boga
Place: Pakulla, Sonatola, Bogra
Date: 1 April, 2015 Time: 3.00 — 4.30 PM
GPS Location: N 25.64219, E 89.9278
Total Participants: 20 (Male-15, Female-05)

Findings, Discussions and Recommendations:

People showed positive impression about the prapedignment and environmental
study.

A River training and flood protection were the ptiplissues

A Sluice gate is needed to drain out the rain watemflow lying areas during
monsoon and to enter the river water during dryirfggation and aquaculture.

A Several Ponds and Beels should be under properdog¢o the fish production
and breeding ground protection.

A People requested to construct the embankment heaiverside so that they can
save their public property like school, mosquefetm river erosion.

A Vegetation pattern is characterized with Eucalypjaskfruit, mango, mahagoni,
bot, pitalu etc.

A People plant eucalyptus species the most, bechissepiecies produce good poles

in a short period of time and they need poles wétgn since they need to shift
their homesteads often, being subjected to rivesien.

Figure4: Consultation Meeting at Pakulla, Sonatola.
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Public Consultation No-5
Consultation Meeting of RMIP held in Fulchari, Gaibandha
Place: Konchipara, Fulchari, Gaibanda
Date: 4 April, 2015 Time: 12.30 — 1.30 PM
GPS Location: N 25.5145 E 90.0161

Total Participants: 19 (Male-16, Female-03)
Findings, Discussions and Recommendations:

A
A

> > >

Embankment Construction and River training wasptfiarity issue.

Proper Maintenance and reconstruction of the reéguléo maintain water
connectivity.

A connecting khal from Jamuna to the proposed etguhave to be excavated if
the regulator is constructed fishes will migratehe beels and floodplains of the
country side and breeds there.

Communication system should be quick and updatedugjin improving the
existing BRE.

Char land harbor a large amount of ‘migratory biike; Ruddy Shelduck, Spot
billed Duck, Bar headed Goose etc, but the numkedecreasing due to
anthropogenic effects like fishing and agricultaivities in char area etc. Bird
Hunting is not occurred frequently.

Rainfall is very low in this area and irrigationssgm is mainly based on deep
tubewell.

Peoples like to plant ‘Eucalyptus’, ‘Mahagoni’, ‘Aghmoni’ for timber and plant
‘Jackfruit’, ‘Mango’, ‘Drumstick’ etc for their fod, fuel wood and other
purposes.

People collect thatch grasses from char to roof tdutages.

Drainage system should be reconstructed so thhgation cost can be curtailed.

If proposed regulator is constructed on proposeghident, fish cultivation can be
started in low lying areas with huge productivity.

Figure 5: Consultation meeting at Fulchari, Gaibandha.
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Public Consultation No-6
Consultation Meeting of RMIP held in Saghata, Gaibadha
Place: Jhumarbari, Saghata, Gaibandha
Date: 4 April, 2015 Time: 10.00 — 10.45 AM
GPSLocation: N 25.1757 E 89.9754

Total Participants: 19 (Male-17, Female-02)

Findings, Discussions and Recommendations:

People showed positive impression about the prappsaiect work and environmental
study conducted by IUCN Bangladesh, but rehahiitaand the land acquisition topics
were the priority part of the consultation.

A

A

River training and flood protection were the piipissues of local people.

BRE was at worse condition due to lack of properintemance and Flood
occurred due to the flow from upstream to the ddweasn and it inundated 90%
of riverside area.

Reconstruction of the existing BRE properly to ease transportation facilities.

Water cannot go to the country side as the exisgqgglator is damaged that
result in hindering the migration of fishes and roatk agriculture production.

Reconstruction of the Jhumarbari Regulator for régng drainage congestion,
improving fish migration route and water connedivi

Huge area along country side became waterloggedodii@inage congestion.

Canal excavation should be made for proper suifaication system to reduce
the pressure on ground water irrigation throughdibep tubewell.

People know fully that eucalyptus is an exotic ggeand do not favor wild life;
the local people go for this, because of their colsipn to get poles
intermittently, as when they need to shift theimesteads due to river erosion.

Figure 6: Consultation meeting at Jhumarbari, Saghata.
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Public Consultation No-7
Consultation Meeting of RMIP held in Sundargonj, Gabandha
Place: Chondipur, Sundorganj, Gaibanda
Date: 4 April, 2015 Time: 02.00 — 2.45 PM
GPS Location: N 25.8488 E 90.0715

Total participants: 19 (Male-19, Female-00)
Findings, Discussions and Recommendations:

A

A

Huge areas of land became flooded due to monsood.fl
River training works with flood protection managerheere the priority issues.

Khal passing through the Culvert must be under robrfor protection from
inundation.

The proposed regulator will increase the fish diitgrof the connecting water
bodies.

People derive both tangible and intangible bené&fits the prevailing vegetation.
Multiple cropping can be cultivated throughout year.

Aquaculture on the country side will be practicedeasively if existing BRE is
improved.

Major Crops are Aus Rice, Maize, Chilly, Vegetaldés

Figure 7: Consultation meeting at Sundargonj, Gaibandha.
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Public Consultation No-8
Consultation Meeting of RMIP held in Sadar, Gaibandha
Place: Gidari, Sadar, Gaibanda
Date: 4 April, 2015. Time: 05.00 -5.30 PM
GPS Location: N 25.5905 E 90.0306

Total participants: 19 (Male-16, Female-03)

Findings, Discussions and Recommendations:

A

A

Embankment Construction was the priority issue.
Communication system should be updated throughawipg the existing BRE.

Baguria Kumarervita area needs a regulator forri2ge and flashing purpose
respectively to maintain water connectivity.

Ghagoat Pochakura and Manos regulator are neededeéucing drainage
congestion for the purpose of irrigation and adtizal field for post Monsoon
period.

River training works must needed for the propetgmtion of the river erosion.
Ghagot Bridge is the urgent need of the peopl@foper communication.

Water remains 7-8 months (May - January) on theliomg areas and only Boro
rice can be cultivated. If a regulator is constdcthe people can also cultivate T.
Aman and other crops on the low lying areas dunmamnsoon and post monsoon
period.

Major Crops are Boro Rice, T. Aman, Maize, PulS$&bgat and Dhoincha etc.
People depend on char in many ways. They grow @tial crops on the char

areas and get cereals, pulses, ground nuts, ety. dlko collect fodder from the
char areas.

Figure 8: Consultation meeting at Gidari, Gaibandha Sadar.
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Public Consultation No-9
Consultation meeting of RMIP (Dry Season) Held in Bgra
Place: Titporol, Sariakandi, Bogra
Date: 05 April 2015 Time: 11.30 AM - 12.15 PM

Total Participants: 17
No. of Male Participants: 13
No. of Female Participants: 04

Findings, Discussions and Recommendations:
- River protection work, embankment and existing tetgu should be updated.

The people of the area suggested changing the gedpalignment position from
existing to slightly north.

They showed mixed impression about fish passesusedhe previous one which
is situated in Devdanga is not effective at all.

People emphasized on the strict monitoring for lagan of fish pass.

People are not generally interested in exotic likeeAcaciaplantation but due to
availability and highly productivity they plant thspecies. Climatic condition like
frequent storms also influence people to plantiexamecies likéAcacia.
Sanitation and waste management problem shouldre¢ully handled.
Anthropogenic factors like overfishing and entadgley net might be the
probable reasons for reduction of number of dolplinthe area.

Dredging the existing Khals and Canals will inceeagricultural production and
fish diversity of this region.

Some people suggested that railway system shouidcheded on the design for
the transport facilities of this region.

Figure 9: Consultation at Titporol, Sariakandi, Bogra
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